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THE ENGINEER. 


THE DESTRUCTION OF THE TAY BRIDGE. 

On Sunday evening, shortly after seven o'clock, a large 
portion of the Tay Bridge fell into the stream below. A 
train, which left Edinburgh at 4.15 p.m., and consisted of 
an engine, and one first-class, one second-class, and 
four third-class carriages, and the brake-van, was on the 
bridge at the time, and was precipitated into the stream- 
It is assumed that there were about eighty persons in the 
train, not one of whom escaped alive. The daily news- 
papers have told the world all that is known about the 
circumstances of the catastrophe; and we have no inten- 
tion of again going over harrowing details. It is our 
province to deal, not with the melancholy deaths of a 
number of human beings, but to consider how and why 
the bridge fell. Its fall 1s beyond any question in some 
sense a reproach to the engineering science of Great 
Britain. Our only comfort is that nothing of the kind 
has ever happened before. : 

In order that our readers may understand what has 
taken place we give two perspective views, one showing 
the bridge before the accident, the other illustrating the 
construction of the main girders, concerning which we 
shall have more to say. In THe Energex for April 
4th and 11th, 1873, will be found a large lithograph 
of the bridge, and a number of engravings showing its 


construction in detail. As originally designed, the total 


thirteen greater spans should be substituted. As finally 
constructed, the bridge w#s 3450 yards long, and con- 
sisted of eighty-five spans, of the fohowing dimensions :— 
Eleven spans of 245ft. each ; two spans of 227ft. each, 
lattice girders; one bowstring girder 166ft.; one span 
of 162ft. 10in., thirteen spans of 145ft. each, ten spans of 
129ft. 3in., eleven spans 129ft, each, two spans of 87ft. 
each, twenty-four spans of 67ft. Gin., three spans of 67ft., 
one span 66ft, 8in., six spans of 28ft. llin., all lattice 
sede; in all eighty-five spans, In addition to which 
there are at the north end one span of 100ft. and three of 
29ft., plate girders. In the fifteen spans exceeding 145ft., 
and on the 160ft. bowstring girders, wrought iron cross 
irders have been used; in the rest of the structure, timber. 
@ girders were arranged in continuous groups, generally 

of four or five each. The oe clear height from high- 
watermark to the bottom of thelower booms was about 87ft. 
“Counting from the south end ”—we quote from Major 
Hutchinson’s report to the Board of Trade—“ Piers 1 to 
14 are entirely of brick in cement; piers 15 to 48, are brick 
for 5ft. above high-water mark, finished with a stone 
belting upon which are carried groups of cast iron 
columns braced together ; piers 49 to 77 consist of groups 
of cast iron columns braced together, starting from the 
— and encased in brickwork to a height of 5ft. 
above high-water mark ; piers 78 and 79 are cast iron 
cylinders throughout, filled with concrete ; piers 80 to 
84 are cast iron columns ; piers 85 to 89, brick in cement. 


gy on piers, each of which consisted of a cylinder 
3lit. in diameter, from which hexagonal brickwork 


27ft. long in the direction of the stream, and 15ft.’ 


wide, rose to 5ft. above high-water mark. From this 
ser sprung six iron columns, each 18in. diameter at the 
bottom and 15in. at the top, braced together. A good 
idea of the construction of these columns will be obtained 
from the sketch below. These iron structures were 
about 82ft. long from the top of the brickwork to 
the underside of the girders. They have been almost 
completely carried away, only a wreck of them being left 
behind. They were the weak element in the structure, 
and we fear contributed seriously. to the catastrophe. 
Our readers are now in a position to consider the 
nature of the cause which led to the destruction of the 
bridge, although it is impossible at present to arrive at a 
definite conclusion. It must be clearly understood that 
all the mischief has been wrought on the thirteen prin- 
cipal spans only ; the remainder of the bridge is intact. 
Furthermore, so far as can be ascertained, no injary has 
befallen the brick work of the fourteen piers, which is as 
sound and serviceable as ever. Thus it will be seen that 
the bridge has not been overturned on its base, as some 
rsons supposed, because of its height. The iron- 
raced columns have been broken across under a lateral 
strain, apparently due tothe wind, andit is not difficult 
approximately to estimate the amount of that strain. The 


total length of the main girders was 3149ft, Assuming that 


length of the bridge from shore to shore was 10,320ft. 
Commencing from the south or Fife side, there were to 
be three spans of 60ft., then two of 80ft., twenty-two of 
120ft., fourteen of 200ft., sixteen of 120ft.,\twenty-five 
of 66ft., one of 160ft,, and six of 27ft. The bridge would 
thus have had eighty-nine spans, and at the commence- 
ment on the south side the rails were 78ft. above high 
water. They were. to be carried on the tops of the 

rders, until the 200ft. spans were reached, when 

ey were to run on the bottoms of the — 
the bridge having here a clear head-way of 88ft. 
above high-water. «On the 120ft. s the 
rails again ran on the tops of the girders, and so con- 
tinued with the exception of the 160ft. bowstring gate 
to the north shore. From the south side the’ bridge is 
on a curve of 20ft. radius for five spans. It is then 
straight as far as the end of the sixteen 120ft. spans on 
the north side ; thence the whole of the 66ft. spans, the 
160ft. bowstring, and the 27ft. spans are on a curve’ of 
20 chains radius, forming nearly a quadrant about 2000ft. 


ery considerable difficulties were met with in the con- 
struction of the bridge, and on the death of Mr. De 
e, one of the contractors, the completion of. the 
work was undertaken in May, 1874, by Messrs, Hopkins, 
Gilkes, and Co., of Middlesbro and several modifica- 
tions were made in its design by Sir Thomas, then Mr. 
Bouch, the engineer-in-chief. As originally designed; the 
bridge was to have been carried on double piers, each 
consisting of two iron cylinders, lined with brick in 
cement, and a considerable number of these piers was 
ut in. In order to hasten the construction of the bridge, 
was decided that for the fourteen spans of 


THE TAY BRIDGE AFTER THE ACCIDENT (From A Sxercu.) 


The permanent way is of double-headed rails fished at 
the joints in 24ft. lengths, 75 lb. to the yard, secured in 
chairs 3ft. apart on continuous timbers 17in. wide; and 
varying between 7in. and 
141n. indepth. Through- 
out the Jength of the 


— 


bridge rails are 

The floor of 4 

the bridge is of 3in. Mi 4 
planking.” It will be 


seen that the bridge is an 
extremely heterogeneous 
structure; a conglomera- 
tion in fact of a great 
many bridges of various 


al 
| 


spans and types of girder: , Ly 
and: pier. The eleven 
245ft. and the two 227ft. 
girders s nearly in 
the centre of the bridge, 
as shown in our engrav- [dy —$ 


ing, and carried the load 
on the bottom booms. 
These are’ the girders 
which have fallen into 
the stream, and we may 
confine our attention 
entirely to this pat 
of the structure, he 
irders were about 27ft. 
eep, and ch 
190 tons. 
derstood 


a SUPERSTRUCTURE OF PIER. 
eir construction will be readily un- 
the engraving, page 10. They were 


they were plate girders, the total surface offered to the wind 
would have been 85,023 square feet.’ It-will be seen 
that the lattice work of the bridge was very open 
and making the worst of matters, we shall be yond 
the mark if we assume that one-fifth of the whole 
circumscribing rectangle of the girders was solid as 
regards the wind. This gives an area of 17,004 square 
feet, and this we shall assume to include the surface 
offered by the columns themselves. There can be no 
doubt that the wind blew with the force of a hurricane ; 
and to be again on the safe side, we shall assume that it 
exerted the, in this country, almost unparalleled pres- 
sure of 601b. on the square foot. We find then that the 
whole lateral effort tending to overturn the thirteen girders 
which gave way, would be about 1,020,240 Ib. ; or in round 
numbers 455 - tons, equally distributed throughout. 
The. strain.may. therefore be estimated at, say 35 
tons on each of the thirteen’ girders.” Confining 
our ‘attention to the girders, we may ask — Could 
they have been overturned on the piers by this force? 
Each girder alone might not perhaps have resisted 
this strain, its stability due to the breadth of the seating, 


,and. the weight of the girder not being enough to 


sustain it ; but whether this were so or not, it will be 
seen ata glance that the girders were so well stayed to 
each other by the roadway, and by the cross braces above, 
that ‘upsetting was impossible. As to the speculation 


that the girders were blown off the piers, we need not ‘ 


consider it ; because it is clear from the ruins that the « 


girders in going took the piers with them. It would ~ 


seem, then, that the ironwork on the tops of the brick 
piers was not strong enough to resist a lateral thrust of 
about 35 tons on each, a conclusion which will no doubt 
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be keenly disputed. It is a notewo: fact that 
no detailed ription of this ironwork has ever 
been made public, either in the scientific press 
or before the Institution of Civil 
fact, we have no trustworthy evidence before us of 
the quality of the iron in these piers, or concernin 
manner in which various portions were secu 

to each other. We know that the six columns, 18in. each 
in diameter, presented a base about 25ft. long measured 
across the bridge ; is to say, assuming the centre 
of the wind’s effort to take place at 15ft. above the 
top of the pier, the width of the base of the 
structure was about one-fourth of its height. Assuming 
more, that the turn about side 
columns, compressing them, and putting a tensile strain 
on the others, it follows that this tensile strain would be 
four times the Jateral strain, or 140 tons only. But before 
the structure could thus turn on its it is obvious 


most 
furious hurricane which ever blew; yet not only has it 
given way, but it is seen from the nature of its failure 
that it never was a safe bridge from the first. In fact, it 
must have been in imminent peril many times before. 

In order to account for what is apparently unaccount- 
able save on one hypothesis, which it is not yet time to 
name, various theories have been advanced. The most 
plausible is that the train was blown off the rails, and 
running against one of the piers broke through the 
lattice and crippled the girder, which, failing, brought 
down all the rest. We can see nothing worthy of credit 
in this. The train was travelling very slowly, and it is 
quite unlikely that even if it had left the rails it could 
have done much harm. As regards the engine, that could 
not have left the rails. The train might have been over- 
turned, but there is no evidence that it was, and there 
is reason to believe that it was not. The idea 
that the bright light about which so much has been 
said was caused by the friction of the train dragging 
against the gitder is simply ludicrous. For our- 
selves we reserve expression of opinion until 
we have more facts to base an opinion upon; and 
we advise our readers to follow our example. We 
have put before them certain statements, based on 
assumptions. It maybe argued thatafter all these have not 
much weight. It will be found, however, that they are 
not far from the truth, and their errors are altogether on 
the side of supposing the bridge to have been submitted to 

ter strains than it really was. In fact, theoretically, the 

ridge was much stronger than its sudden destruction has 

led the world to suppose. Why Fs ad has not accorded 
with theory remains to be found out. 

On Thursday the divers discovered the train lying 
with the brake-van and second and third-class in 
the fourth span counting from the Fife side, and the 
remainder of the train, consisting of one first and three 
third-class carriages and engine and tender in the fifth 
span. The position of the train is 40ft. to east of the 
piers, that is, down stream and inside the girders. The 
train must have fallen almost immediately it entered 
central girders. 

Mr. Barlow, President of the Institution of Civil En- 
gineers has been appointed to sit, with 1 the Board of 

e inspectors upon the inquiry, whi ill commence 
on 


THE TYNE FERRY STEAMER LOFTUS 
PERKINS.” 
Tue Tyne General Ferry Company, with a view to obtaining 


ter economy in the working of their steamers last year, 
Etted one of their old boats, the Lady James, with the 
Perkins engine, and re-named the vessel the Loftus Perkins. We 
illustrate her engines this week on pages 3and6. It might be 
well to mention J to the description of the 
machinery that great difficulties stood in the way of getting 
compound condensing engines expanding steam twenty-four 
times, as the Perkins engines do, into a space previously occu- 
pied by ordinary oscillating engines working nearly full stroke 
with 35 lb. average pressure on the piston and a jet condenser. 
The load also on all the — parts was a high, the 
crank pins carryingas muchas 11721b. persquare inch of bearin; 
surface; themachinery has been kept tothesame weightas the old 
engines, doubling at the same time the area of the low-pressure 
cylinder, and considerably reducing the load on all the working 
parts by increasing their proportions. This would have been 
impossible but for the fact that the boiler with water weighed 
as nearly as possible-half the weight of the old boiler, viz., 
7 tons 10 cwt. in place of 15 tons, 

Figs. 1 and 2 are front and side elevations of the engi 
complete. The cylinders are inverted over wrought iron 
beams, each engine having a pair. These beams are hung at 
the forward end and drive cranks Be throw by return 
—s rods, The condenser is p between the engines, 
on top of it a pair of heavy plummer blocks are cast, 
carrying the intermediate portion of the crankshaft 6in. diameter, 
and it is intended that the centre shaft and blocks shall be 
strong enough to carry all the reciprocating strain of the 
engine and relieve the two outside frames from all but the 
weight of the shaft and wheels and turning strains. The 
outside frames and condensers the main crosshead 
guides and brackets on the frames and condenser secure all 
together under the cylinders, and form the bed upon which 
they are bolted. The air and ——s pumps, l4in. and 
13}in, diameter and 6in. stroke, and feed and bilge pumps, 
each 3}in, diameter and Gin. stroke, are driven by crossheads 
from pins on the main beams. All the cylinders and valve 


Engineers ; in | P 


boxes, are covered in with a wrought iron double casing 
4 


Figs. 3 
ressure cylinder, and Figs. 
inlet valves; Fi 12 


give sections of the ex- 
haust valve; an 


packing rin, ‘The high-pressure cylinder is 10in, 
, and 2ft. ae, and is steam jacketted with a coil 
of wrought iron pipe cast in the thickness of the cylinder. 
The coil is }in. bore, gin. diameter outside. This cylinder 
takes steam for about § of its stroke, and is single-acting. 

Figs. 5 and 6 are a sectional elevation and plan of the 
medium cylinder: It is 20in. diameter, and like the high- 
pressure cylinder is cast with a coil of pipe to form the 
Jacket, is also single-acting. Fig. 25 is a section through 
the exhaust valve box of this cylinder. Fig. 12 is its steam 
valve, being also the exhaust from the high-pressure cylinder. 
The two pistons, high and medium, are on one rod, and make 
the starboard engine. 

Figs. 7 and 8 are sectional elevation and plan of the low- 
pressure cylinder. This cylinder is double-acting, and steam 
is distributed by means of an ordi slide valve of Perkin’s 
metal with a cut-off valve on its back, cutting off steam at jin. 
stroke. The cylinder is 28in. diameter, and is jacketted as 
the others are. No evipene J whatever was found in con- 
structing these cylinders, the perfection of their working 
ee we understand, left nothing to be 

Figs. 19 and 20 are sections of. the inlet valve to the high- 
pressure, 23in. diameter in the bore; Figs. 21 and 22, exhaust 
valve from high-pressure cylinder, 34in. diameter in the bore; 
and Figs. 23 and 24 show the exhaust valve from the medium- 
pressure cylinder, 6}in. in bore. 

Figs. 26 and 28 show the weigh shaft for working high and 
medium valves, and Figs. 27 and 29 the wrought iron carriage 
on the valve rod, and the sliding block through which the 
motion is ‘imparted. The thick black lines delineate the 
action of the lever. The angles on either side of the centre 
line of the spindle are traversed while the valve is on its seat. 
The versed sine is the amount of space the valve rod 
leaves the valve after itis landed on its seat, the valve being 
loose on the spindle. This space is very small—from }in. to 


¥ein.—and is over by the spindle during half a revolu- 
tion. There is no noise whatever, either at landing the valve 
on its seat, or striking it again at the time of opening, and the 


wear at _ end of the rod where it touches the valve is 


y 

Fig. 17 is a transverse and Fig. 18 a longitudinal section of 
the condenser. The tubes and ere of wrought iron galvan- 
ised. The tubes are 1,‘;in. diameter outside, and jin. bore. 
One end is welded up solid, and the other screwed and caulked 
into a thick wrought iron plate. There is an inner tube in 
each, gin. diameter outside, gin. bore, for circulating the 
water. The object in making the tubes thick, and securing 
them in this substantial manner, is to prevent the possibilit 
of any mixing of the water in condensing with 
that used in the boiler. Each tube is free to ex- 

and contract by itself without endangering the 
joints, and, as far as the tubes and joints, are con- 
cerned, is practically indestructible. The water circulates 
first through the inner tube to the end of the large tube, then 
back through the between them to the circulating 
pump, the water being drawn through the condenser. The 
surface exposed to the steam is 430 square feet. 

The low-pressure starting valve is shown at page 3. It 
is for admitting live steam to the low-pressure engine when 
the high pressure engine is on the dead centre. ‘The boiler 
has 19 square feet of fire-grate, a natural draught, and 760 
wee feet of ing and is similar in design to that 
illustrated in THe Enoinger, June 8th, 1877. The fire- 
box is rectangular in shape, seven rings high, and there are 
ten straight tubes above the fire 4ft. 7in. long in each section, 
and seventeen sections wide. These sections are 3}4in. apart, 
and the fire rises vertically amongst them. The space occu- 
pied by the boiler is 5it. 34in. from front to back, 5ft. 10in. 
wide, and 9ft.4in. high. The boiler has, we understand, cost 
nothing for repairs since it commenced working, and has been 
three times surveyed and by the Board of Trade. We 
published diagrams of this engine’ November 14th, 1879. 

The boat is 100ft. long, 13ft. 10in. beam, 6}ft. deep, 99 tons 
builders’ measurement, and 36 tons register, 3ft. 10in. draft, 
re ting a displacement of 62tons. Paddle wheels are 10ft. 
tive diameter. She is certified to carry 270 pomengerss 
speed ten miles per hour, the engines indicating 150-horse 
wer, and working steam regularly to 450 lb. per square inch. 
he boiler was tested to 2000 lb. per square inch. "Darin the 
time the boat was on the Fogg line, with a Board of e 
certificate, she ran 5582 miles, but pam 3 cracked her port 
frame and broken her crank pin is now laid off for alterations, 
The boiler, however, has been drilled for the surveyors and 
found to be perfectly clean and free from scale. 


THE MOST ECONOMICAL SPEED FOR STEAM- 
SHIPS OF THE NAVY. 
By Joun Lows, P.A., Eng., U.S.N. 

THERE are two standpoints from which to view this subject. 
Commercially speaking, it is that speed at which the sum of all 
the expenses of the vessel is the least possible per mile travelled. 
In a narrower sense, the most economical s has reference only 
to the coal consumed, and is that s at which the consumption 
of coal is the least per mile travelled. This might be called the 
naval standpoint; and it is useful to consider, by it we 
are e' to perform the longest possible voyages with a given 
amount of coal on board ; and with this end in view it is proposed 
to discuss this subject from this narrow standpoint. Phe most 
economical speed has not heretofore been known, because of the 
cost in time, trouble, and money involved in experiments which 
were necessary should the knowledge be desired. 

In this paper it is proposed to chow: how two performances of 
— vessel, under given conditions, at different rates of speed, are 
sufficient to unlock the whole question, giving not only the 
eed, the cost for speed. order avoid 

oose it is necessary suppress loose guage. 
Hence the work done by the coal oneal in a steamship must 
be divided into two grand parts, viz., direct and indirect work. 

Direct work in this case means the actual propulsive work, 
while indirect work means a number of things which heretofore 
have been loosely called losses. For example: The heat and 
consequent work expended in producing chimney draught. The 
heat . in giving motion to the steam through es, 
pipes, &c. The heat expended in moving pumps. ‘The heat lost 
in radiation, with other subdivisions, until finally we reach the 
heat lost in the condenser, Now, if the total coal consumed 
varied exactly with the cube of the speed, the slower the ship 
went, the cheaper she would go, until finally the speed being zero 
the consumption would likewise be zero, But this is far from the 
case, for there is a speed below which it is not economical to go. 
We know likewise that the total consumption does not vary 


exactly with the cube of the speed, and we also know that the ' usefuln 


direct work and coal vary exer with that cube. Now, part of 
the indirect work varies also with the cube of the speed, and 
therefore cannot be eliminated by this process, but the. greater 
ke depends in amount upon yan of steam, extent of sur- 
aces, &c., and hence to a casual view it ought to be a constant. 
A limited number of experiments shows it to be so, or at least 
very nearly so, and it will be sufficient for our present purpose to 
this indirect work as a constant quantity. . 

- Now the ratio between revolutions of the screw and the speed 
of the ship varies greatly with the weather; thus the wind ma: 
be so adverse, that revolutions may be great and the Ea 
nothing. For this reason the revolutions rather than the speed 
will be used as a basis for calculation. 


Let C = total coal consumed in tons per day of 24 hours. 
R = revolutions of the screw per minute. 
c = the upon indirect 
wor! 
Then (C—c) = coal consumed upon direct work. 
But &R* = coal consumed upon direct work as well as C—c. 
C-c)_ k Rs R 
0 c) = kR and (Gone) 
‘Therefore ¢ = Bea — 


+ » « «+ Equation (1). 


Thus it is shown how the constant indirect work may be found, 
if we know two values of R, and the corresponding values of C, 


= total consumption per day. 
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Proceeding further toward the main question : Since the direct 
work varies exactly with R’, and the indirect work is constant, 
if they are prose A known for one value of R, they may be 
known for every value thereof. For, transposing equation 1, we 
obtain— 


c=R (%5*) +e 
That is to : Knowing Co and Re, we may know the same for 
any other value of R and C. 
Ae, then, the rate of R revolutions, the cost of each revolution 
at rate for one day would be— 


or U = R « « « Equation (2). 


Differentiating this expression, we obtain— 

aU _ Co- ¢ 

ay =2R ) 
If now we assign to R such a value that a0, = 0 we obtain the 
maximum value of R with the minimum of C, in which 
case, if = 0, then 2R ( 


ak “Re ) = Rr 


In this investigation, equations 2 and 8 are of equal value, for, 
by means of the second, we can trace a curve giving correspond- 
ing values of C, and thus know these relations throughout the 
entire limits of C and R; while by means of equation 3, we find 
pone | the value of R, at which C is the least possible. An 
example of such a curve is given in the figure, in which (c) has 
the value of 3°47 tone pie day. In this fi the costs are laid off 
as ordinates, from to the curve, being upon the smallest 
ordinate. — To use the curve: From either horizontal scale project 
a perpendicular to the curve, then from the point of inteubediien, 

roject a horizontal. Where the projections intersect the scales, 
is found the information desired. Such a curve of course must 
be drawn for each vessel, and preference ought to be given to the 
revolutions, rather than to the speed for the reason before given. 
A variety of scales could be erected if desired, such as total 


consumpti6n per day, le of ble vo , &e., whereby the 
y, length yage, &., y 


ess of the curve could 


i 
that the windward leg would have to be lifted, and 
this would be;resisted by the superincumbent weight. 
Neglecting this element altogether, we have a strain 
§ of in round numbers 47 tons for each of the three 
: windward columns to sustain. Now these legs were at 
{ their bases 18in. in diameter, and assuming them to have 
ff been lin. thick, their sectional area would have been ‘ 
i about 50 square inches, and the strain would have been 7 
' but “94 of a ton per inch, which is far below a safe work- 
a ing load for good cast iron. This is not the place nor 
have we sufficient data before us to calculate minutely 
. the force which would be required to destroy each pier 
i in the way in which it has been destroyed, but the 
q admittedly rough approximations which we have given 
* above show that something yet remains to be explained. 
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COMPOUND ENGINES OF THE LOFTUS PERKINS. 
‘ THE PERKINS ENGINE COMPANY, LONDON, ENGINEERS. 
(For description see page 2.) 
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LETTERS TO THE EDITOR. 
We do not hoid ourselves the 
(We opinions of our 


THE TAY BRIDGE ACCIDENT. 

Srm,—It does not seem very clear at present whether the 
gave way before the train reached the fatal spot or 
whe' the train was passing over it at the time of the accident. 
In order, however, to prevent the possibility of a train falling 
a chasm of a bridge in future, would it not be better to 
have some automatic arrangement to inform the men in the 
-cabins whether a bridge is perfect or not? I would sug- 
gest the following ment. The bridge itself might be made 
to form a part of an electric circuit. So long as the electric 
circuit was gee an electro-magnet could be made to attract 
an armature. If the circuit were to be broken by a portion of 
the bridge giving way, as in the late lamentable accident, the 
armature would be released, and might be made to set in motion 
an electric bell, and thus give timely notice to the men in the 
signal cabins or elsewhere to stop wr, 4 trains over 

the bri HARLES 


from 
Srewakt, A. 
50, N., Dec. 31st. 


hold so strong an opini 
the above terrible catastrophe, that in the public interest I will 
ask you to record the same prior to the inauguration of the 
official inquiry which will doubtless take place. 

Some years ago, before the Tay Bridge was far advanced in 
course of construction, I ad a communication to a certain 
gentleman connected with the undertaking, pointing out what I 
considered to be the weak portions of the bridge as then figured, 
and the precautions which should be taken in order to reduce to 
a@ minimum the dangers to which it would certainly be liable. 
My advice, however, was not listened to. : 

. tting aside for the moment some details of construction upon 

which I may hereafter have to offer serious criticism, as normal, 
although only contributory agents towards the “‘ accident” which 
has saddened so many homes, I must state at the outset my utter 
disbelief in the suggested “‘ causes” of the disaster which appear 
in the newspapers this day, and especially in the notion that the 
mere pressure of the wind against the train itself whilst passing 
through the latticed high girders at the central portion of the 
bridge was too much for the stability of the structure. 

The true reason of the fatality we all deplore must be looked 
for in another direction, and I have no hesitation in declaring my 
conviction that the Tay Bridge was destroyed mainly because 
certain of the central girders were urged by the gale into a condi- 
tion of regular and r ic musical vibration, during whi 
the sudden impact of a heavy train upon a central segment at or 
near the point of its greatest amplitude shivered such girder near 
its node, or point of no vibration, the train having a tendency to 
set up a sway, or another kind of vibration, at right les or 
pea f so to the plane of the musical vibration which had been 
accumulating previously. The immense tension-wave set up by 
the fracture would suffice to insure the practically simultaneous 
disruption of the other parts. 

I not in the absence of needful factors 
tion take up more space to-day by speculations as e par- 
ticular musical note which has cost’ so many lives, and has 
destroyed the centre of ‘‘Scotland’s noblest viaduct,” but will 
simply place on record my opinion that no bridge of similar con- 
struction can be safe, unless special means are provided :—(1) For 
ascertaining the normal and extreme rates of musical vibration, 
or, in other words, the fundamental note of each section of such 
bridge. (2) For altering the position of the nodes by mechanical 
means whenever necessary; and (3) for regulating the passage of 
trains over such bridges in unfavourable weather upon conditions 
depending much upon the two preceding paragraphs. I leave 
future inquiry to evidence the truth of the propositions I have 
now advanced. WentwortH Scort, A.8.T.E. 

Lecturer on Chemistry and Physics to the 

London Conservatoire of Music, &c., 
December 30th. 


JARRAH TIMBER, 

S1r,—In your issue of 13th June last we noticed a copy of a 
report on jarrah and other timbers, by Mr. D. E. McDonald. 
In this report jarrah was condemned as being unfit for piles; 
and although we rehended that some mistake had been made, 

et, being without the necessary data, we were unable to reply. 
nd reports have since come to hand, which places the 
matter in another light. 

First of all reference is made to the tables of the late Captain 

n, harbour-master, Victoria, ageing the life of — 
bark at eight years, blue gum five to eight years, &., jarr 
timber being left out altogether by Mr. McDonald. Now these 
tables show that two piles of j , one used in a pier for six 
sey and the other for twenty-eight years, were both untouched 

marine insects, nor showed any deterioration whatever in all 

ose years. If the tables were worth a at all they were 
worth quoting fairly, and Mr. McDonald puts his report at once 
under suspicion from this cause alone. 

Those who know anything about the timber in question can 

uite understand the difference in testimony as to its endurance. 
This arises wholly and solely from the fact that the swamp- 
p= jarrah, which r les the tain jarrah in colour. 

as judgment pronounced upon it as if it were the real 
Simon Pure. The timber of the former variety is soft, and when 
the tree is young it is generally decayed at the centre ; it grows 
at the foot of the ranges, and in the flats where loam soil or sand 
exists. The true jarrah, on the contrary, grows on the most 
barren of the ranges, which are covered with ironstone, and 
where there is but the slightest a age of soil or vegetation 
to support it. This is the timber which is proof inst the 
ravages of insects either on land or in the water, and which is 
moreover very difficult to set on fire. 

The jarrah pile reported upon by Captain Ferguson was taken 
from a wharf by the harbour-master at Swan River. This wharf 
was built ly of oak, procured from a wrecked vessel; the oak 
was completely riddled by the teredo. The jarrah pile, as is 
seen, had been in situ twenty-seven years, and showed no sign of 
the worms. 

The imperial clerk of works at Freemantle, speaking from 
twenty years’ experience and use of considerable quantities of this 
valuable timber, says, ‘‘ It is remarkably free from the action of 
nearly all the ordinary forms of decay incidental to woods in 
contact with or buried under ground, under water, at mortices, 
or other joinings. In piles, in sea jetties, and in planking on 
seagoing vessels, without sheathing or other protection, it has 
proved sound and enduring to an extent which a to denote 
exemption from’ decay, so far as evidence can derived from 
observation on timbers ex for upwards of thirty years. In 
the piling of the jetty and the shore sheeting at the port of Free- 
mantle, where the teredo navalis is particularly destructive, 
forty Joa have made no change in the condition or shape of the 
timber, whether it was seasoned or unseasoned when driven ; the 
timber now cuts at jin. beneath the surface clean and sound. 
There is this fact observable, that while some of the iron bolts 
and spikes beneath the water level had entirely corroded away, 
the timber at the bolt holes remained perfectly sound.” 

As bearing both upon the value of the jarrah for piles and the 
occasional condemnatory reports like the one which has called 
forth this letter, the following report of the Select Committee 
appointed by the South Australian Parliament to inquire into the 


condition of the timber used in the bridge built at Adelaide in 
the year 1858 is instructive :—‘‘ (1) That your committee finding 
it impossible to reconcile the conflicting and contradictory state- 
ments contained in the several reports submitted to them, and in 
the a personal 


in support thereof, resolved on 


ion as to the proximate causes of | pai 


ich | which they would be met in reading ordin 
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Boothby, surveyor to the Central 
engineer to direct the attention of your committee to the evidence 
of decay alluded to in his report. (2) Your committee failed to 
discover any such evidence of decay in the jarrah jarrah piles, either 
from natural causes, from the action of salt water, or from the 
attack of the teredo or other marine insects, as to justify the con- 
clusion that the bridge cannot be expected to last above another 
ten years. The stringy bark and other timber w ich has been 

in the construction of the bridge, and has been exposed to 
the action of salt water, has, ae about low water, been 


Inspection of the and having proceeded 
Misi the engin 
the 


are of opinion that j 
son with ty.” 
12th February, 1870, twelve years after the bridge 
was bui 

The following table was compiled by the late Captain Fergu- 
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iron both as regards economy and durabili 


ictoria ; and specimens of 


CLEAN Rige, 
Agents for Jarrahdale Timber Company. 


completely d being ri by teredo and other marine 
insects—the j jarrah remaining unscathed. The jarrah piles| 118, Cannon-street, London. 
Date when of water Present thickness! 
Description of m bottom Diameter of pile Destruction of pile 
the of at 
Locality. timber. surface to high when driven. by worms. 

Sandridge Old Pier.. .. .. 1852 Bark 8 feet | 7inches 5 inches 2inchesin 8 years 
Sandridge Railway Pier .. .. .. .. ... 1854 Blue Gum 10 feet 15 inches 13 inches 2inches in 6 years 
1853 White Gum 8 feet 13 inches 11 inches 2inchesin 7 years 
Portland Old Jetty .. owe | 1846 8 y Bark 5 feet 11 inches ches 8 inches in 14 years 
Old Pier, W: hihi te 1852 Blue Gum 4 feet 11 inches 9 inches 2inches in 8 years 
Old Pier, Williamstown .. .. . | 1855 Blue Gum 6 feet 11 inches 8 inches 8 inches in 5 years 

way Pier .. ea a el 1854 Blue Gum 12 feet 17 inches 15 inches 2inches in 6 years 
Sandridge 1854 Blue Gum 12 feet 17 inches 15 inches 2inchesin 6 years 
Customs 4 River 1852 White Gum | 7 feet 6 inches 8 inches 6 inches 2inchesin 8 years 
Warrnambool Old J ee om we ee 1849 11 feet 9 inches — Eaten right through 
Warrnambool Old Jetty 1849 Blackwood 11 feet 9 inches Eaten right through 
Warrnambool Old J: ee 1849 Blackwood 11 feet 9 inches a Eaten right through 
“ Black Squall” off W: 3s 35 1854 Teak 7 feet 8 en 4 inches square 
OSS Serer ae 1854 W. A. Jarrah 12 feet 8 inches 8 inches Untouched 
River Western Australia . 1832 W. A. Jarrah 5 feet 10 10 inches Untouched 


LOGICAL DEFINITIONS OF SCIENTIFIC TERMS. 


Sm,—I have often thought that a complete set of strictly 
logical definitions of scientific terms is wanting, as I am not 
aware of any work especially devoted to such a subj although 
it must be acknowledged that such a work would be of immense 
advan to the scientific reader, seeing that in many works on 
science the definitions of the terms are scattered through 
the text, and seem frequently to change their meanings with 
their places in the book. I have, therefore, compiled the follow- 
ing definitions, chiefly in mathematical physics, and beg to offer 
them to your readers, in the hope that some may be induced to 
criticise such as they may find fault with. 

An attempt has been made to arrange them in the order in 
elementary treatises 
- statics, dynamics, hydrostatics, hydraulics, pneumatics, and 

eat. 
1. Matter.—Anything that may be perceived by the senses, or 
can be acted upon by or can exert force. 
Body.—A limited portion of matter. 
Space. —Extension in all directions. 
Volume of a body is the limited portion of space occupied 


by it. 

Material Particle is a body indefinitely small in every direc- 
tion. 

Density of a body is the quantity of matter contained in the 
unit of volume. 

Mass of a body is the quantity of matter it contains. 

Force in general is whatever changes or tends to change the 
condition of a body with — to rest or motion. 

Equilibrium.—The state of a ly when kept at rest by two 
or more forces. 

10. Statics.—The science which treats of the equilibrium of 


bodies. 

Dy ics. —The sci which treats of the motion of bodies. 

13. Mechanics, which comprises statics and dynamics, treats of 
the equilibrium and motion of bodies. 

14. Gravity is the mutual tendency which all bodies of nature 
have to es each other. 

15. Weight of a body is the pressure which the mutual attraction 
of the earth and the body causes that body to exert on 
another with which it is in contact. 

16. Specific Gravity of a body is the ratio of its density to the 
density of some other body assumed as a conventicnal 
standard, 

17. The Resultant of two or more forces is a force which is equiva- 
lent to them in effect. 

18. The Components of a force are two or more forces whose 
combined effect is equivalent to the force. 

19. Centre of Gravity of a kody is that point through which the 
resultant of the weights of all the particles of which the 
body is com passes in every position of the body. 

20. Stable Equilibrium.—The condition of a body when its centre 


of gravity occupies the lowest position ible. 
21. Unstable Equilibrium.—The condition of a body when its 
centre of gravity occupies the highest position possible. 


22. Neutral Equilibrium.—The condition of a body when, on 
being disturbed, the centre of gravity will neither be raised 
or lowered. 

23. A Couple consists of two parallel forces which are equal, and 
act in opposite directions. 

24. The Moment of a force with respect to a point is the product 
of the number which expresses the force, and the number 
which expresses the length of the verpendicular let fall 
from the point on the line of action of the force. 

25. Horizontal is the position of a line or — when it is at right 
angles to the direction of the plumb line at the same place. 

26. Friction is the resistance offered to the sliding of one body 
over another estimated in a direction parallel to the surface 
of contact. 

27. Coefficient of Friction is the ratio of the friction (as above 
detined) to the normal pressure by which the surfaces are 
urged together. 

28, Angle of Friction or Limiting Angle of Resistance for two sub- 
stances is the inclination of a plane of one substance, down 
which a body composed of the other substance is just on 
the point of sliding. 

29. Virtual Velocity of a point with respect to a force is the dis- 

ment of the point of application of the force, estimated 
in the direction of the force, when the point suffers a small 
displacement. 

30. Principle of Virtual Velocities.—If a system of forces be in 
equilibrium and their points of application suffer very 
small displacements, then th ic sum of the pro- 

y its virtual velocity 


e 
ducts of each force multiplied 
vanishes. 

A Machine is a mechanical contrivance by which the charac- 
teristics of a force, which are its t of application, its 
magnitude and direction, can be altered. 

Velocity of a point in motion at any instant is the degree of 
rapidity with which the point is moving at that instant ; 
it is 


i 
Uniform when it describes equal spaces in equal times, and is 
measured by the space described in the unit of time ; 
Variable when it describes unequal spaces in‘equal times, and is 
measured at any instant by the 5) which would be 
described in the unit of time if the velocity continued 
uniform from that instant. 
35. Angular Velocity when uniform is the angle, estimated in 
circular measure, described in the unit of time by the per- 
pendicular let fall from any point on the axis of rotation 
of a body revolving uniformly round an axis. When 
variable it is measured at any instant by the angle which 
would be so described if, from that instant, the velocity 
continued uniform for the unit of time. 


£8 


59. Modulus of Elasticity is t 


66. A liquid is a 


68. Pressure of an A 


71. 


Accelerative force is a force which causes an increase in 
the velocity of a body. It may be uniform or variable. 

Acceleration, tf uniform, is the velocity which is added in each 
successive unit of time to a poreas body. 

Variable is the velocity which would be added in a unit of 
time if the force continued const.ut for that unit. 


. Absolute Unit of Force, that salar force which, acting for 


the unit of time on the mass, will produce the unit 
of velocity. 
+3 — %, a Body is the product of the mass moved into 
e velocity. 
Centrifugal Force is the force with which a body in rotation 
tends to recede from the centre of motion. 
Work is the overcoming of resistance through es 
rk done when a 


43. A Unit of Work in British measures is the wo: 


ressure of 1b. is exerted through a space of 1ft. in the 
irection of the pressure. . 

Modulus of a Machine is the ratio of the useful work 
obtained from it to the work applied to it by the prime 
mover. 

Inertia is that quality inherent in matter whereby it is abso- 
lutely passive or indifferent to a state of rest or motion. 

Moment of Inertia is the sum of the Owe gs of all the 
material elements of a body each multiplied by the square 
of its distance from a given axis. 

Principal Axes of Inertia of a body are those axes passing 
through any given point of a body for which the 
moments of inertia are the greatest and least possible, and 
also the axis at right angles to their plane, passing through 
their point of intersection. 

Radius of Gyration is the distance from an axis to a point of 
a body such that if the whole mass were collected into this 
point the moment of inertia about the axis would be the 
same as for the body in its first state. This point is called 
the centre of gyration. ‘ 

Centre of Percussion, that point of a rigid body rotating round 
an axis at which, if it strike another body, there be no 
shock on the axis. 

A Simple Pendulum is a heavy particle suspended by a 
perfectly flexible thread without weight from a fixed point, 
and oscillating under the action of gravity. 

A Compound Pendulum, any heavy body oscillating about an 
axis of suspension under the action Sone. 

Centre of Oscillation is that point in a y oscillating about 
a fixed axis, into which, if the whole mass were collected, 
the body would vibrate through a given angle under the 
action of gravity in the same as in its first condition. 

Axis of Spont tation of a rigid body is that axis about 
which a body, all of whose are free to move, and. 

‘which has been struck in a direction not passing through 
the centre of gravity, begins to turn. 

Impressed Forces.—A1l forces acting on a body which do not 
arise out of the mutual cohesion of its 


. Effective Forces are those forces, which, acting on the particles 
disco: ected 


of a rigid body, supposed mn from it for an 
indefinitely short time, will cause the same alteration in 
their velocity and di on as takes place in them 
in the same time when forming the rigid body. 

D Alembert’s Principle.—If forces equal and ape to the 
effective forces acting on the several points of a rigid body 
at any instant be applied to them they will be in equilibrium 
with the impressed forces. 


56. Energy of a body is its capacity for performing work. 


Vis Viva is the energy of a —— i measured by the 
distance it will pass over before ing brought to rest by 
a resistance of uniform intensity. It is proportional to 
mass X (velocity). 


58. Elasticity is the tendency of matter to recover its original 


ment particles have 
to each other. 

at stress (in pounds) per square 
unit of section of a bar (square inch) which would double 
its lergth if its elasticity continued perfect. 


form and dimensions after its com 
been separated from or y een: 


60. Stress is a term applied to forces which are exerted between 


contiguous bodies or parts of bodies, 
Strain is the alteration of figure which results from stress. 
Modulus of Rupture is that stress (in pounds) per square unit 
of area (square inch) under which a given material fails in 
a given manner. 


er. 
63. Tenacity.—The power of a body to resist the pull of a sus- 


pended weight. 


64. Ductility.—A property of bodies by which they can be drawn 
racture. 


out without f: 


65. A solid is a body which can sustain a longitudinal pressure 


without being supported by lateral pressure. 

y which can be divided in any direction, and 
the parts of which can be moved among one another by 
any assignable force. Liquids and gases are fluids, but the 
latter is distinguished from the former by its power of 
indefinite expansion. 


67. Pressure at any Point of a Mass of Fluid at Rest.—If the point 


assumed to be the centre of a small circular plane in «A 
position, the pressure at the point is the ratio of the whole 
pressure on the plane to the area of the plane. 

tmosphere is the pressure of a column of mer- 
cury 30in. in height, at 32 deg. Fah., at mean sea level, in 
latitude 45 deg. 


69. Centre of Pressure of a fluid against a surface is that point in 


which the resultant pressure of the liquid acts. 


70. Centre of Buoyancy is the centre of gravity of the body of 


liquid displaced by a floating body, or it is the centre of 
vity of the pant the floating body su 

sama ang ar t of a floating body in which, when the 

‘etacentre, 

body is slightly disturbed from the position of equilibrium, 


to the port, found to be as sound as ‘on the 
which has been used in the structure was destroyed. (4) On the 
relative of the use of iron or committee 
} son, harbour-master, wn, 
bourne. 
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the vertical line og thecentre of buoyancy meets the 
line passing through the centres of buoyancy and gravity 
when the body is in equilibrium. : 

72. Vena Contracta is the contraction which takes place in the 
cross section of a jet of — from an orifice. 

73. Coefficient of Contraction is the ratio of the area of the cross 

__ section of the contracted vein to the area of the orifice. 

74. Hydraulic Mean of a conduit is the quotient of the area 

of the cross section of the flowing liquid divided by the 
‘length of its perimeter wetted by the liquid. 

75. Heat.—This term is applied both to the sensation experienced 
on touching a hot body, and to the cause of that sensation, 
in the latter sense it is synonymous with the term caloric. 

76. Temperature.—The en with which heat in a body tends 

77. Coefficient of Linear, cial, or i i e 
ratio of the increase of length, area, or volume of a hody 
to its original length, area, or volume when its tempera- 

' ture rises from zero to 1 deg. 
78. Evaperation is the slow production of vapour at the surface 
a liquid, and takes place when the tension of the vapour 
is less than the Epes it ye 

79. Boiling is the rapid production of elastic vapour in the mass 
of the liquid itself, and takes place when the temperature 
rises so high that the elastic force becomes equal to the 
external pressure. 

80. Boiling Point is the temperature at which a liquid boils under 
the standard atmospheric pressure. E 

81. Radiation.—The process by which heat is transmitted from 
one body to another without altering the temperature of 
the intervening medium. 

82. Conduction.—The process by which heat is transmitted from 
- =, another of a body through the mass of the 

ly itself. 

88. Convection.—The process by which liquids and gases are 
heated by the circulation of particles rendered specifically 

___ lighter when heated. 
84, Unit of Heat in British measures is the quay of heat 
uired to raise the temperature of 1 lb. of water through 
1 . Fah. ; in French measure is the quantity of heat 
to raise the temperature of one kilogramme of 
wae through one degree Centigrade. : 

85, Latent Heat is the quantity of heat gained or lost by a bod: 
in changing its state, that is from a solid to a liquid, 
or a liquid to a gas, or vice versd. 

ific heat is the ratio of the quantities of heat required to 
equal weights of any proposed substance and water 
through the same range of temperature. 

87. Conductive power of a su ce is the quantity of heat which 
is transmitted in the unit of time through the unit of sec- 
tion of the substance whose length is unity, the difference 
of erogetere of the ends being unit of the thermometric 

e. 


88, Sensible heat, heat sensibly employed in raising matter to a 
given temperature, 

89, Mechanical ivalent of heat in British measures is the 
number which expresses the whole work due to the quan- 
tity of heat which is roams to raise the temperature of 
11b. of water through i hi kit In metric measures the 

t. 


same definitio: itu 
Centigrade for Fahrenhei 
Galway, September 4th. 


kilogramme for pound, and 
CaRTER DRAPER. 


TESTING CEMENT. 

Srr,—The article on Mr. Jacob’s cement testing machine, in 
your e of November 28th, and Mr. Willis’s letter in a more 
recent number, are highly instructive. Mr. Jacob’s method of 
moulding and securing the briquettes in the e seems 
almost perfect ; and reliable results may a expected from 
experiments carried out in sucha manner. A brief description of 
an entirely different and very simple apparatus for the same pur- 
pose may perhaps be interesting. 

A few months ago it became requisite to ascertain the nat 
of a quantity of Portland cement, and no appliances for mould- 
ing and securing the specimens in the testing machine being at 
hand, as a tempo expedient the apparatus about to be 
described was . A wooden mould was made to turn out 
briquettes of the shape shown in Fig. 1. The neck is of the 


established 1}in. by 1}in. square section, the el portion for 
testing ped I kink os in length. From the neck the width 

ually increases, as shown the sketch, the curve of the 
oulders being struck with a1}in. radius. The ends are 3in. wide, 


and the thickness 1}in. th out. ‘Two wrought iron en 
holders of the form shown in Fig. 2, and of the same d as the 
prepared. One side of each was planed 


1}in., were also 
and the projecting points aa were accurately filed at right 

les to the planed surfaces, to a curve with a somewhat sm 
radius than that of the shoulders of the briquette. The tail- 
ieces of the holders are about Yin. long, and when in use are 
eld in the shackles of the testing machine by }in. pins in the 
same way as ordinary metal specimens for tensile experiments. 
The testing machine used is pealecly similar to the one at 
University College, the strain be’ nga plied horizontally. While 
the experiments were being made the briquettes and holders were 
supported upon a parallel straight Say such a depth as to bring 
the axes of the specimens exactly in the centre line of the direction 
of the strain. A glance at Fig. 2 will show that contact between the 
me and the holder takes place only at the two points a a. 
rendered the operation of bringing the two sides to an ore 
very easy. Of course the area of contact is small, but 
the high crushing strength of Portland cement—about ten times 
its tensile resist ts for the fact that none of the 
samples suffered in any way from the small bearing ‘aces, 
The width across the dotted line is 2in., and though some of the 
ens did not break at the smallest section, none of them 

so far from the neck as the dotted line, 


The results of the ex; ts gave an average tensile 
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breaking strain of the diferent specimens, due, no doubt, 


to ten days old when tested, and the results were probably as 
good as they would have been with the employment of more 


elaborate ap) 
Dum P. F. 


peri 
ments on the subject ¢ Trowbri 8 Box, &c.), still 
(Burg, trype, Box, &c.), 


specified increase of pressure. tt is, we are obliged to use 
as would be necessary if we had 
a perfect valve. In fact, in the case of powerful high-pressure 
marine boilers, and often in large land boilers, the necessary size 
of safety valve is not given, as being too cumbersome and un- 
wieldy ; and the consequence is that too often the so-called safety 
valve is only an alarm valve, which gives indication of ,the rise 
of pressure, and enables the attendant to let off steam by liftin, 
the valve by hand. And when the valve is spring loaded, whic 
is almost a necessity at sea and for locomotive and portable 
engines, the defect is agurematet as then, not only does the power 
which forces up the valve diminish rapidly as the valve rises, but 
the load is at the same time increased, because of the compression 
or extension of the spring. 


Fic.t 


N 


In ordinary circumstances it may not be absolutely necessary 
that the safety valve should have sufficient discharging — to 
let out all the steam the boiler can produce. And the disch: 
naturally increasing as the pressure rises, there is always a limit 
to the increase of pressure. Still it is manifestly very desirable 
that such increase of pressure should be confined automatically to 
narrow and certain limits—especially in marine boilers, where it 
is often necessary to keep up the full force of the fires at times 
when the engines may have to be temporarily stopped, and the 
whole quantity of steam generated must escape through the valves 
—and in locomotives similar circumstances occur still more fre- 
quently. Although, therefore, the common safety valve answers 
well enough for ordinary purposes, it must nevertheless be con- 
sidered in many cases a mere shift used for want of something 
better. The safety valve in general use consists of a disc closin 
a circular aperture which it overlaps slightly. The disc is hel 
down against the pressure of the steam in the boiler either by a 
weight or by a spring, sometimes applied directly, more often 
through a lever which increases the load on the valve. It is 
evident that so soon as the steam pressure exceeds the load, the 
valve will be lifted off its seat and an orifice opened for the 


escape of steam; and when the pressure falls so as to be once 


more equivalent to the | the valve recloses : nothing could be 
simpler or more direct. ut when we come to examine how 
much steam the valve can allow to escape with a given excess 
above the regulated pressure, we are struck with the imperfection 
of the arrangement. The moment an appreciable interval is 
formed between the valve and the seat, by the rising of the former, 
the upward effort of the steam on the valve is greatly diminished, 
and as the load remains constant, in the case of a weight — or in- 
creases in the case of a spring—it requires a considerable increase 
of — to bear up the valve at even a few hundredths of an 
inch above the seat. The consequence is that the orifice of escape 
bears a very pro; ion to the loaded area of the disc, and 
as has a shown above, the efficiency of the valve is at most only 
one-tenth. 
It has been attempted to supeses matters Md causing the load 
to diminish as the valve rises its seat, either by the diminu- 
tion of the leverage of a spring load, as in Naylor’s valve; or as 
in Hopkinson’s eine oe ay by using, as part of the load, a 
quantity of erg’ 4 which is ly driven away as the pres- 
sure rises beyond the regulated point, thus relieving the valve. 
The first-named device aj to be too delicate for practical 
use, considering the very limited range of the valve’s lift ; and 
Hopkinson’s ingenious contrivance involves considerable compli- 
ontlin, and is evidently inapplicable for marine or for locomotive 
It has been attempted to help the valve to rise 
by moana steams held ta by iston or diap of some sort 
—Bodmer, Klotz—but any suspicion of friction is obviously fatal, 


ig er indeed, been ado, 
with some euccem by Ashoroh, Adams, &o., fm the shape of 


a “hood” or enlarged nct to the valve, projecting beyond 
the seat, and against which, when the valve opens, the we 
steam strikes and thus helps the rising of the valve. This arti- 
fice is to a certain extent successful, but it is clear that the cir- 
cumstances under which the valve must reclose, are different 
from those under which it opens—when closed the valve must 
be forced open by the pressure on its own area alone, indepen- 
deutly of its ‘hood 3” but once the valve opens, the extra area 
comes into play, and if it helps the valve to rise, it must also 
prevents its reclosing when the pressure becomes again equal to 
the ivad. A certain loss of pressure is therefore inevitable ; 
and for this reason the action of the “hood” or “ lifter’ 

must be kept within very narrow limits, and the lift of the 
Adams valve is still very small, although greater than that of the 
ordinary safety valve. 4 

When we consider the nature of the mechanical action of 
steam on the safety valve, the cause of the valve’s inefficiency is 
clearly seen ; and a radical improvement at once suggests itself, 
which, without sacrificing in the least the simplicity and the cer- 
tainty of action of the simple safety valve, increases its efficiency 
very greatly—indeed, almost to a maximum. The fact that, as 
the valve opens, steam rushes through the orifice, shows mani- 
festly that in the neck, under the valve, there must be a pressure 
lower than that in the boiler. It is this difference of pressure 
that causes the steam to rush through the orifice. If we imagine 
the valve to be lifted so high as to form an orifice equal in area to 
the passage through the seat, the steam under the valve will 
manifestly have no statical pressure, being free to escape ; and 
under these circumstances, its effect on the valve wili be limited 
to an indirect impulse, proportionate to the very small resistance 
oppesed by the valve to its free exit—the steam will, in fact, tend 
to blow away the valve—but experience shows that this tendency 
is so small, compared to the steam pressure, that practically an 
entire removal of the load would be necessary to allow the valve 
to open fully. And, of course, a — openies of the valve 
occasions a corresponding partial nution of the upward im- 
pulse ; the more the valve lifts, the freer the steam becomes to 
escape from under it, and the less it ag up the valve. M. 
Burg’s experiments (confirmed b .* Trowbridge—see 
Enetvusr for November 29th, 1872) showed that a rise of only 
one-sixth of an inch reduces the pressure under the valve from 
75 1b, to less than 7 Ib. ir square inch, The steam, then, rush- 
ing through the neck of the valve, loses more or less of its pres- 
sure, according as the valve is more or less lifted from its seat. 
But in place of this lost pressure, the steam has acquired some- 

ing else; the particles of steam rushing through the neck of 
the valve have opposed to the pressure of the steam in the boiler 
nothing but their own inertia n lecting friction and the atmo- 
spheric pressure ; they consequen a velocity which may 
be looked upon as the equivalent of the pressure lost. When the 
orifice is as Jarge as the passage through the neck, the pressure 
becomes nothing, but the velocity is maximum ; the whole effect 
of the pressure in this case becomes transmuted, as it were, into, 
speed, the steam particles no longer press sideways, as they do 
when confined, but they rush on in the conditions of a stream of 
projectiles ; they press only on those bodies which cause them to 
change their direction or their rate of motion (see THE ENGINEER 
for ptember 5th, 1879, p. 179, ‘“‘Temperature of Escaping 
Steam”), As the valve less and less of the projectiles are 
aimed at it, more and more shoot directly towards the orifice, till 
at last, when the valve is full open, there is room for the whole 
stream to p Bee through the orifice, and the valve receives very 
few direct hits—it is, in f practically unsupported by the 
steam. Although, therefore, the steam under a safety valve of 
necessity loses pressure rapidly as the valve rises, it acquires in 
place of the pressure a corresponding velocity. And if we avail 
of this energy of velocity, which the steam acquires as it loses its 
statical pressure, we find that practically there is no loss of lifting 
— on the valve, however free the steam may be to esca 
rom under it. ‘To accomplish this, we have only to oblige the 
steam to continue to shoot against the valve, instead of directly 
towards the aperture, so that in escaping, the stream of projec- 
tiles has its direction completly reversed thronglf the reaction of 
the valve. The valve must then suffer an impulse equivalent to 
the kinetic energy possessed by the outrushing steam, and in a 
direction opposite to that which it has imparted to the escaping 
current, 

The accompanying figures represent a safety valve made by the 
writer on the — above sketched. Ashort nozzle A projects 
from the seat, and the valve throughout its whole range of motion 
overlaps the nozzle, so as to cut off completely the direct com- 
munication with the atmosphere, the steam cannot escape without 
first striking on the valve and rebounding from it in a downward 
direction. en the valve is full open, as shown in Fig. 2, that 
is, when the orifice of exit is equal to the passage through the 
nozzle, the statical pressure of the steam under the valve is 
necessarily zero ; but as the escaping current has its direction 
completely reversed from vertical upwards to vertical downwards 
it follows that the valve must suffer in this circumstance an 
upward impulse, a reaction, practically equivaient to the statical 
pressure in the boiler. Experiments with these valves have shown 
that an increase of pressure of about 10 percent. causes the 
valve to rise so far as to be full open, that is, to allow a free 
orifice for the escape of steam equal to the through the 
nozzle, or to about one-half of the loaded area of the valve. The 
valve re-closes as soon as the —— falls to. the point at which 
the valve to open; in fact no change whatever of circum- 
stances ts from the opening; the area is constant and the 
valve floats, as it were, upon the steam ; being re vem when 

open solely 


closed by the statical pressure of the fluid, when 

by the kinetic reaction of the escaping steam, and at interm: 

points by a combination of those two forces. Rosert Git. 
Delia, Sicily, November, 1879, f 


THE PANAMA CANAL. 

Srm,—As the Interoceanic Canal through the Isthmus of 
Panama is being discussed, perhaps a few remarks from one 
who has not.long since returned from that part of the world 

ere are, as I see by a map e scheme, five proposed 
row! bees or shorter than each other, but all of them with 


tunne 

The scheme is a one, and if carried out at a proper 
figure, would no doubt pay well in time; but from my own know- 
ledge of those mountains, I should say that the boring or 
tunnelling through them would be only done at great cost and 
labour, and take years of time, if finished at all. : ; 

As a specimen of the hardness of the rock, I may mention that 
in an attempt made in a small way to cut through the point of a 
hill in Spanish Honduras when laying down that railway, many 

ls of gunpowder were used, and after a deal of labour, waste 
of time and powder, the results were almost nil, and if any one 
passes over the spot as I did several times about 3 year ago, they 
would be astonished to find that after so many years of the frag- 
ments lying exposed to the blazing sun, rains, and dews of those 
regions, they look as if only chipped gery and could be used 
for chopping, so sharp are the edges; and therefore with all due 
deference I should say that at method, such as raising 
vessels by means of locks and ing windings round the bills or 
mountains in the most practicable routes, would have far more 
chance of success than the tunnellings proposed. 

I have not personally explored the routes given, but speak 
from a two years’ residence and experience in those countries, and 
from consulting with practica) people who are also well acq 
with those parts, and find that they mostly, or, I should say 

further information in my power ive 
furnished 


ber 
— (For continuation of Letters see page 8.) 
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LETTERS TO THE EDITOR. 
(Continued from page 5.) 


- 


THE THEORY OF THE COMPOUND ENGINE. 
Srex,—The reason that Mr. Turnbull did not succeed in his 
calculation at two expansions in the high-pressure cylinder was 
owing to a slight error in his average pressures. He has the 
following for his low-pressure cylinder :— 


10101 x 420 x 13°438 _ 172'8 


Tt should have been 
10101 420 x 10°9 _ 
1D 


In all the grades of expansion it is possible to use in this exam: 
the ave ——— in the low-pressure cylinder will be ee 
ably 10-9 bb. His high-pressure cylinder will therefore be 
_ 10101 x 109 
(75 x 84 — 109) 
And 2095 x 420 X 52°55 — 149 HLP., which fulfils “P,HL’s” 
conditions. 

If Mr. Smith really means the diameters of his cylinders to be 
45in. and 26in., I am sorry to have to disagree with him as to his 

is low-pressure cylinder being av 
re due to ten expansions being 19°4 Ib., the diameter of 
-pressure cylinder will therefore be 
1590 X97 
(75 x *846 — 9°7) 
Mr. Smith has 53lin., so that the balance of cylinders will be 


531 X 52'4 X 300 _ 950 for H.P.C. 


= 209°in. area of H.P.C. 


33,000 
1590 x 9°7 x 300 _ 
33,000 = 140 H.P. for L.P.C. 
Total, 392 H.P. 
JosEPH Henry. 
11, South Lambeth-road. 


THE GROSSER KURFURST. 
Srr,—Having seen in your issue of 19th inst. a reference to 


** Grosser Kurfiirst,” asking for reasons why no attempt has been | tio 


made to lift her, when all preparations have been so nearly com- 
pleted, I beg to inform those of your readers who may be in- 
terested in the undertaking, that in the first place it has been 
judged highly injudicious to raise the vessel now, when the fogs 
come up nearly every day, as it would endanger not only the 
vessels engaged at the work and the Kurfirst herself, but 
steamers or sailing vessels running up and down channel. 
Secondly, in the rapid changes of weather now we are liable 
te have heavy seas and thick water, so that all diving operations 
are exceedingly difficult. In the depth of water at which she 
lies, no light, not even the faintest ray penetrates, and it is 
evident that even a daring man—which a deep water diver must 
necessarily be—cannot work with any freedom, when he can only 
feel his way about on the bottom, and in constant expectation of 
fouling his life-line and hose. And thirdly, as you surmised, the 
boiler of Sherbro had to be thoroughly overhauled to bear the 
pressure required to work the air engine, and the air engine 
itself, although one of Gwynne’s, was altogether unsuitable 
for the work it had to do. However, I am happy to inform 
you that the boiler is finished and we have had steam up, and the air 
engine—now re-constructed—tried, when it worked well, far above 
our expectations; so that now, were the weather suitable, I have 
every belief in what you have stated shortly coming to pass, and 
that the Kurfiirst will rise again from her watery lodging. 
S. W. Maguay, 
Dover, Dec. 23rd. Manager in charge of operations. 
BO[LER INSURANCE COMPANIES. 
Srm,—In your able editorial article on this subject in a last 
paper you appear to be in error upon a point, which though at 
sight it may appear trivial, is of importance when taken in 
connection with Mr. Fletcher’s strictures upon insurance com- 
ies, and constitutes a slight departure from the similarity to 
insurance. The sum assu upon a boiler is not only to 
reinstate the boiler, fittings, and seating, but any other propert; 
that may be by the explosion of the boiler ins’ . 
belonging to the insurer ; and there must be borne in mind this 
fact, that a small boiler is often more destructive than a large 
one, and that the position of a boiler relative to the surrounding 
property, and the nature of that property are important elements 
regulating the sum to be assured to cover the probable amount of 
damage by explosion. Hence there may be ona |; boiler only 
about £100,and upon a smaller'placed in close proximity to a mill or 
other building containing machinery, &c., ten times that amount. 
Judging from . Fletcher’s remarks, he considers it quite 
within the range of ay that boilers may be worked out 
without fear of explosion if p under such inspection as is 
— by the Steam Users’ Association. But has there not 
such a casualty among those on their books? Their system, 
if I understand it, is to provide inspection for boilers placed under 
the association, for about 30s. per boiler per annum, and to 
guarantee such inspection to be thoroughly efficient in a sum 
of £300. Toenable the owner to claim this guarantee he must 
show that the defect in the boiler, which I — must have 
exploded, existed prior to the last inspection by the officers of the 
association, and in the absence of such proof it will be claimed 
to have arisen from carelessness which was not contemplated b 
the guarantee, Then again if the defect was seen and reported, 
and not made good, the ae is not forthcoming; and the 
guarantee appears to be the same in the case of each boiler, large 
or small, as it is in reality upon the work of inspection. 

In the case of insurance, the owner is guaranteed against the 
negligence of his own servants, and in some cases the policy is 
held to be in force whether the reports are attended to or not, 
though suspending it pending the making good of all defects 
pointed out seems on nf reasonable, and would place the two 
systems on a more equal footing; without it there can be no fair 
comparison. In the one case payment is almost arbitrary, in the 
other almost optional; in the one a fair compensation is paid, in 
the other a nominal fine is offered. 

Now, as to another vexed question with Mr. Fletcher, let us 
suppose two men starting in business; one has no tnoney, but 
some friends guarantee a certain sum at the bank for his use; 
well, this is capital, and interest will have to be paid upon it. 
The other has money and draws interest from his business into 
his own pocket, varying with his successful conduct of it. So 
with the Steam Users’ Association, which began with a guarantee 
subscribed fund of £20,000 or £21,000; they had to draw on the 
bankers for expenses and pay interest for the advance ; they have 
traded and made profits which, according to their own balance- 
sheets, they have inves’ forming an independent sinking or 
guarantee fund. Wherein’ ties the difference between tiis asso- 
ciation and the boiler insurahee companies with a paid-up capital 
on which dividends or interest are paid? ~ 

Mr. Fletcher in his report alluded to fhe Select Committee of 
the House of Commons granted on the motion of Mr. Jo! 
Hick, M.P., of Bolton, on the statement that in the preceding 


as 
the cofamittee, before which 
that-Mr. Fletcher repeated the fable with which he had 
ick, t he was recalled to qualify or 
explain it away after it had been denied by a subsequent witn 
by saying that it was passengers only, and those by causes bey: 


it would appear | ture 
e i 


their own control—a very serious alteration. This was ten years 


ago. 

It was assumed then that there were 100,000 boilers in the 
United Kingdom, and by calculation it was arrived at that the 
fatal explosions, or those serious mishaps which by causing death 
or injury attract the notice of as about fifty to fifty- 
four, or as ‘one ut this does not nearly 
represent the number upon which insurance companies pay com- 
pensation, as there are many others that are never heard of, and 
therefore the premises are unsound, and would prove so if all that 
number were under one insurance company. 


ing should be done; but suspension of the 
policy would be better than declining to renew; this plan would 


to two teed boilers, there have been some or several others. 
under the association, but not 


inspected only, and, 2nd, inspected with 
detinction 


note how differently some parties receive him from others. In one 

heisthe guarantee of mutuality between masterand servantto 
whom each in another he is looked upon as a fomenter 
of mischief. the latter case there is always a weak point to 
be hidden. 

There was a time in the history of the association when it was 
not considered that when the inspector made a thorough inspec- 
m he was assisted by the chief engineer, the office staff, 
including the secretary, and probably the board of management, 
and that their combined services were to be repaid in the little 
bill for the single ws because the annual charge did not 
rauch, if any, exceed 

It should be remembered that the association of which Mr. 
Fletcher and the secretary are the representatives originated with 
Mr. Forsyth, who proposed inspection for the prevention of explo- 
sions, guaranteed, if desired, by insurance ; but it vegetated with 
Mr. Longridge and others, until the death of Mr. Forsyth from 
the explosion of a new locomotive in the works of Messrs. Sharp 
Brothers, when witb Mr. Fairbairn as chairman, and Mr. 
Longridge as chief inspector, it sprang into existence to provide 
inspection only ; then after having given it a trial, Mr. Longridge 
recognised the foresight of Mr. Forsyth, that insurance was 
necessary, left the association which he had put into successful 
operation, to form an insurance company, not as an opponent, 
but as a supplementary institution, and was succeeded by Mr. 
Harman, whoin turn made way for Mr. Fletcher, who cannot be 
regarded as the originator or executor of the plan. 

. Fletcher says in his report, that the association does not 
ask Government control ; perhaps not, but they did, as reference 
to the reports will show; their demand now is for legislation 
which shall give them a monopoly, and their present aim is the 
same as it has been for above ten years, though the means may 
be different, and Government control is still asked, though the 
assertion quoted above (like others) may be taken as so far true 
as to mislead those who do not know. One means employed to 
gain the end is by holding up to public opinion any laxity in 
insurance companies having more boilers than Mr. Fletcher can 
command, as in the present case ; and it may be allowed me to add 
that Mr. Fetcher’s services were offered to the owners of the 
Carr House Ironworks at Hartlepool in July last, by printed 
opportunity of exposing the deficient inspection that allow e 
Wo all liable to error, and a little more 
charity on Mr. Fletcher’s part would be beceming. 

Before any other calculation is made as to the cost of insurance, 
it will be well to ascertain the average cost of reinsta‘ the 
boiler and property after an explosion, and the total number of 
explosions, great and small, in each year, are —— 
and would be if insured. : ILER. 

London, December 17th, 1879. 


THE WAVISH ECONOMISER. 

S1r,—Our attention has been called to your notice of the above 
invention, and having been appointed sole makers and agents for 
England and Scotland, north of Hull, and Chester, we have 
devoted a good deal of attention to the subject, and have con- 
structed a furnace in this district so as to carefully watch the 
results in daily work. We have also carefully noted the differ- 
ence in temperatures of the water taken from two boilers, one 
fitted with the Wavish economiser, and the other with the ordi- 
nary fire-bars in each boiler, the water being taken from the 
— of the water and the socks 
tu! specially fit or that purpose. Temperature at lighting 
the fires, which was simultaneous, pcm 56 deg. Fah. Ten 
minutes after lighting the fires the circulator was found to be 
perceptibly at work; thirty minutes after starting the tempera- 
ture was taken, and was as follows: 


Boiler fitted with economiser. Boiler with ordinary bars. 
Surface... .. .. .. 84deg. | Su 82 deg. 
Bottom... .. .. .. 80deg. 56 


One hour after lighting up, the result was— 
Boiler with economiser. Boiler with ordinary bars. 
Surface .. .. .. .. ll4deg.| Surface... .. .. 1l0deg. 
Bottom .. .. .. .. 105deg.| Bottom .. .. .. .. S58deg. 
At two hours and twelve minutes steam began fa! mayne. the 
boilers being connected through the stop valves, the tempera- 
tures were as follow: 


Boiler with economiser. with ordinary bars 
Surface.. .. 210 deg. | Surface.. .. .. .. 196 deg. 
Bottom. . 200 deg. | Bottom.. 58 dog. 


Steam was then allowed to rise gradually to a pressure of 56 Ib. 
per square inch, and temperatures were as under :— 
Boiler with ordinary bars. 


Boiler with econ x 
urface.. .. .. «. 212deg | Su-fice.. .. .. .. 2iddeg. 
Bottom.. .. .. .. 205deg.| Bottom..... .. .. 60deg. 
In a further two hours temperature was again taken as under :— 
Boiler with economiser. Boiler with ordinary fire-bars. 
Surface.. .. .. .. 212deg.|Surface.. .. .. .. 212deg. 
Bottom.. .. .. .. 208deg.| Bottom.. .. .. .. 75deg. 
The engines were now and the temperature of the bottom 


of No. 2 boiler rose rapidly to 180, then gradually to 198, beyond 
which point it would not go. These boilers were in every way of 
the same construction ones—with two furnaces, and 

consequently a large body of water below the level of the fire. 
Now, the e: ion of iron due to the difference in tempera- 
between 60 deg. and 212 deg. amounts to = Poin. in a boiler 
10ft. long—an length with marine where, 
as is almost without exception, there are no means whatever of 
bottom, while the bottom and ends for 


the water at the 
a height of some 12in. remain cold and rigid, that portion from 


the level of the fire-bars to the crown of the boiler is expanded 
out of shape to the extent of wpin-» causing a bend in the boiler 
ends to that extent, the bend g distributed over a height of 
some 12in., which is the height occupied by the semi-heated 
water dividing the cold from hot water above the level of the 
bars and upw: : 

Few engineers who have watched marine boilers when in a case 
of necessity the fires have had to be lit and steam got in the 
shortest possible time, that pressing them up to the utmost will 
obtain it, have not noticed that they almost always spurt out and 
leak about the furnace mouths, and the flanging of the front and 
back ends of the boilers. But when the engines have made a 
few revolutions the leaks take up again for a time, but the boiler 
is never again what it was before. Leaks that have once been 
made in this way soon break out again, even when the fires are 
set away in the gentlest manner, and no caulking will keep them 
a tight. But when the faulty place comes at last to 

overhauled, you are sure to find one or more rivet heads 
broken, if not off altogether, half-way through, and ready to 
come away ye! time. 

The great advan the Wavish economiser has in this case, 
is that no pressing of the fires makes the least difference to the 
boiler, for the harder you press the tires the harder the circulator 
works, and in all cases keeps up the temperature of the bottom 
within a few degrees of the hottest portion of the boiler—a result 


his | which, as far as we can ascertain, has never been obtained 


any other apparatus—with the same object—at the time it 
wanted, when steam is being “ 

The saving of fuel in our experience is from 20 to 40 per cent., 
with the . COPLEY AND 
mmercial-street, Middlesbrough, December 29th. 


MARINE GOVERNORS. 

S1r,—I should not have intruded again on the subject of 
marine engine governors but for a statement made in a letter 
from Mr. T. Silver, which appeared in THz ENnGINrer of the 
12th inst., that ‘‘the Dunlop governor is no governor at all, it 
not being an automatic part of an engine.” If Mr. Silver means 
that because my governor is not connected to the engine it is 
intended it should control by a slippery piece of cord, or a more 
or less tightly strung hide rope, it is not an automatic part of an 
engine, his opinion is worthy of the highest consideration, but 
T could not have thought that even the most unbounded prejudice 
would on this account have put it down as being no governor. 

It may interest Mr. Silver to know that I have replaced a 
number of his governors with most satisfactory results; and 
that from my experience the time is not far distant when 
governors of the class to which mine belongs will entirely replace 
all rope-driven governors for marine engines. 

Inch Works, Port Glasgow, D. J. Dunvop. 

December 30th, 1879. 


HEATING BY GAS, 

Srr,—In your paper of November 14th appeared an article on 
gas heating stoves for greenhouses and conservatories. I have 
just seen one working and giving great satisfaction which will, I 
think, meet your views. It consists of a gas heating stove and a 
condenser or receiver. The hot air is through pipes into 
the condenser or receiver ; the heated air deposits its water, 
the fumes are carried away by a small pipe outside of the green- 
house. On making inquiries I find the apparatus was —— 
by Mr. Short, gas engineer, Stockton-on-Tees, JIS. 

Norton, December 23rd. 


STOP VALVES. 

Srr,—In your issue of 19th inst. + sed illustrate the horizontal 
engine shown by Messrs. Ruston, tor, and Co., of Lincoln 
at the late Smithfield Cattle Show at the Agricultural Hall, and 
call attention to the combined equilibrium stop and throttle 
valve, where the valve is controlled without governor by turning 
the hand wheel. We merely wish to mention that this is pre- 
cisely the arrangement of the stop and throttle valve which we 
have for some time on our ‘‘Gippeswyk” engine. 
engine you illustrated and described in your issue of 13th Octo- 
ber, 1876. We should be obliged by your insertion of this. 

E. R. anp F, Turner. 
St. Peter’s Ironworks, Ipswich, December 29th. 


USELESS BOILER SURFACE. 

Srr,—On reading your very interesting leading article on this 
subject, I was rather rised to find that no mention was made of 
the Elephant a of boiler, which, though it has never 

n adopted in this country to anything like the same extent 
as the Lancashire and Cornish, seems to me to present suffi- 
cient — to warrant it being discussed in your editorial 
remarks. 

Messrs. J. and E. Hall, of Dartford, have long given their 
attention to the perfecting of this boiler, and I believe as it is 
now offered, it is one of the best evaporator, if not the best, for 
ordinary purpeses in the market, and it certainly has the advan- 

of little useless surface. 
-on- 


alker. ne, Dec. 31st. T. B. Liautroor. 


Borer Insurance.—The contract for the insurance and 
inspection of the boilers belonging to the War Department in 
use at Woolwich Arsenal, and at the various manufacturing 
establishments and barracks throughout the United Kingdom, 
numbering over 300 boilers, has been granted for another term 
of three years to the Boiler Insurance and Steam Power Com- 
pany, of Manchester. Mr. Niel McDougall, late 
aveging officer, is now chief engineer of this company, whic 
has already held the above contract for three years. 

ERPOOL ENGINEERING Socrety.—The fortnightly meeting 

_was held on 17th ult., at the Royal Institu- 
tion, Colquitt-street. r. M. E. Yeatman, the retiring president, 
the first with the affairs of the society, 
and then passing to t cutite events of the year, after notici 
the remarkable advance in the price of iron between August ani 
September and its possible ing upon engineering prospects, 
Mr. Yeatman enumerated the principal works completed or in 
the year, special mention of the Forth 

ridge, the Severn Bridge, the Victoria Docks Extension, the 
Ramsden Dock at Barrow; and among local undertakings the 
Cheshire Lines North Extension, the North-Western Railway 
Company’s works, the New Docks at Bootle, and the Seacombe 
Ferry Works. Mr. Ross, the president-elect, then took the 
chair, and votes of thanks were — to the retiring president, 
vice-presidents, and members of Council. 

Tae French Wootten Trapz.—The number of 
engaged in French woollen factories was in 1851 only 850,000, 
but in the next a this number had increased to 1,300,000, 
and by 1867 to 1,750,000. At the present time they amount to 
2,270,000, apportioned thus: Department of Nord, 1,350,000 ; 

e, 160, 3; Somme, 125,000; Ardennes, 120,000; Aisne, 
140,006 ; others, 375,000. In the department of Nord there are 
about 700,000 spindles at Roubaix and ayers and 650,000 at 
Fourmies, Lebatteau, and the neig’ bourhood. The 
annual production may be stated thus: Woollen yarns expo 
32,200,000f.; manufactured goods, 464,200,000f.; combed woo 
exported, 30,900,000f.; woollen waste, 36,700,000f.: total 

000,000f. The annual cost of w: in the woollen trade is 

at 147,632,000. The Nord manufacturers complain 

bitterly of the over-guodestion and the generally unsatisfactory 
condition of the e; and it is said that within the last five 
years, out of 99 factories in that district, 42 have changed hands, 
and 22 have been sold in consequence of failures and liquidations 
at a loss of about $4 per cent. The value 


‘ 


taken all! , was 11,828,000f., though were sold for 


at where facilities for inspection 
RV into the hands of suc’ rties as are ready to accept any 
boiler if it had been insured, without inspecting it—a proposition 
just named to me as made oo. 
No boiler owner can afford to allow his boiler to explode for 
the assured money; no boiler minder would cause or allow an 
explosion, lest he lose his life or his situaticn ; and no insurance 
company would neglect its duty lest it suffer inreputation, as well 
as money, as is sure to be the case. Mr. Fletcher’s inspectors 
F may potty be more reliable than those of any other boiler 
engineer, and he may rely upon self-acting safety appliances but 
y it is not necessary for him to — the fact that his thorough 
i ot pagrod cost 20s. each, exclusive of external, or that all 
si are only able to make about thirty inspections per —_ to 
; give those connected with other companies a handle with which 
i to meet his ments. Will Mr. Fletcher admit that in addition 
i If sol — § fairly claim to = that there are two = . — 
H boilers, and two sets of rates, in the Association; the same as with 
insurance companies, 1st, 
insuranceasa guarantee, h 
r. Fletcher has any less dithculty in 
i getting facilities for thorough examinations than others, or that 
af the inspector’s visit is more or less desired, for it is singular to 
| 
| 
| | 
| year as many persons lost their lives by boiler explosions as by 
= 
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RAILWAY MATTERS. 


TuE Governor of Ceylon had, at departure of last mail, 
received a petition signed by the inhabitants of the Uva dis- 
trict, praying for an extension of the railway to Haputale. A 
deputation to the Secretary of State on this subject is, says the 

ies and India, being organised in London. 

A SCHEME has been proposed by the Railway Department of 
Victoria, A i ra the construction of . central metro- 

litan station in Flinders-street, Melbourne, facing the Yarra. 
platforms, each 1000ft. long, and with twelve 
lines of rails. The river is to be diverted, and a new channel, 
cut ape ga the part of the river filled up being covered with 


Tue extension of the railway from the present terminus 
at Redfern, in the suburbs of Sydney, New South Wales, 
into the heart of the city at Circular Quay, has = been 
advocated, and also approved of by Parliament in principle, but 
no one scheme pro, has yet received its assent. The question 
is now referred to a select committee, which, it is hoped, will lead 
to the matter being settled. 


Tue Dundee and Lochee tramways and the extension of the 
Perth-road line were on the 23rd ult. by Major-General 
Hutchinson on behalf of the Board of Trade. At the close of 
the inspection the inspector gave permission to open the line at 
once, and complimented Mr. ison, the surveyor, on 
the excellence of the work. He mentioned that the question of 
employing steam power on the Dundee and Lochee line was 

ntly under consideration, and the decision of the Board of 
le would no doubt be given shortly. 

THE first locomotive engine worked in Illinois, U. S., was the 
Experiment, built by Crossman and Grovener, of Richman. It 
commenced running in the autumn of 1838 on the Northern Cross 
Railroad, which was finished from Naples to Jacksonville. This 
was the earliest laid railroad track in ois, now forming a part of 
the Wabash, It was what was called the flat rail, being a flat bar of 
iron screwed on to the top of a square bar or rail of wood. The 
weight of the locomotive was 84 tons. Its speed on the trial trip 
was, says the Quincy Whig, 2 miles in 1 min. 58 sec. 

In speaking of a recent accident in America, R. N. Allen, 
superintendent of the Hudson Paper Car-wheel Company, sa 
that the wheel, the breakage of which caused the dent—the 
only one which has been traceable to such a cause—was manufac- 
tured twelve years ago by processes which have been greatly 
sk upon in the interv: The broken wheel had made a 

eage of 200,000, and had not been properly ins: . Wheels 
of the same kind, made at the same time, have, he says, been in 
continual use since the accident, and are, after having made 
350,000 miles, still in good condition. 

An accident occurred at the Accrington Railway Station on 
Friday evening, which is the second accident within a year precisely 
of a similar nature, and the third within afew years. The arches, 
on which passenger trains are shunted, are from 40ft. to 50ft. or 
60ft. above the street level ; and on Friday night an empty train 
from Todmorden, while being shunted, left the me at the 
points, plunged into the wall, and knocked down the heavy stone 
coping into the street below. It is locally that a new 
station could be erected at the Whalley-road end of this dangerous 
viaduct at less than half the cost of the already pro central 
— and be more serviceable for Accrington Clayton-le- 

coors. 

Tue Hiogo News states that the Japanese Government has 
decided “ at once going on with the construction of a railway 
between Shiwotsu, at the head of Lake Lp and Tsuruga, a 
town at the head of a bay, which will pro! 
become an Rac port. me high officials connected with the 
Board of Works are to pr to Tsuruga on this business 
without delay. It is expected that the opening of the line in 
question will have a most beneficial effect on the trade of the 
treaty port of Kobe. A e extent of rich country will be 
opened up to commerce, and it is probable that the whole of the 
poe of the silk districts to the north of Lake Biwa will be 

rought to Kobe for shipment to Europe, 

grant o! ,000f. for preliminary survey of the pro railway 
route across the Sahara Desert. There an three routes from the 
Mediterranean coast which have been suggested, viz., from 
Morocco, Algeria, and Tunis, all of which ier a at Insalah, a 
town which commands the whole line of traffic between the 
North and Timbuctoo. Insalah is situated at the extreme 
southern boundary of the French possessions in Northern Africa, 
and or the very edge of the desert, which is about 1100 leagues 
from east to west. It is the haltiag-place for all travellers and 
caravans p! ing to Ti ctoo, the road to which runs 
through an uninhabited district marked only by an occasional 
well. Insalah is a place of considerable size, healthy, and with 
anabundantsupply of water. Itsinhabitantsare anxious tobe more 
nearly allied with the civilised world, and the same sort of feeling 
is manifested by the wandering Touarega, ‘They are not all of a 
nomad kind, however, but are cultivators of land where ible, 
and ae on a considerable trade in ostrich feathers and leather 
wor! 

Ir has heen announced in reference to the letters with valuable 
securities recently destroyed by fire in the travelling 
on the Alta Italia Railway, near Solero, that the Italian Post- 
office had repudiated any liability to make good the losses thus 
occasioned. The Italia, of Rome, however, pointed out that, as 
the fire was caused by the breaking of a petroleum lamp and the 
scattering of its contents over the interior of the e when 
the train ran off the rails, the Alta Italia Bolen eee is 
itself responsible for the loss, as it was the duty of that eer 
according to the standing vide for the Post- 
office carriages lamps with —_ , and not with petroleum. 
In the present case there would almost to a certainty have been 
no fire had the proper kind of oil been —_ and, therefore, 

eir employing the cheaper, but more dangerous ay 
view of the accident has now been — by the Italian 
Pegg = authorities, and the Government has tuted an action 
‘or damages st the Alta Italia Company, which there is 
little doubt be com 
vers of the 


ably before long 


£ pay 5 that 
lestroyed ma; itimatel: 
indemnified. 


Tue report of the New York Elevated Railroad for the year 
ending with Se ber last has recently been issued. It covers 
the first year during which the whole length of the road was 
worked, that is, about thirteen and a-half miles. In that year 
29,875,912 passengers were carried, and the earnings from pas- 
sengers—all the other earnings were but 4546 dols.—were 
2,233,402 dols., an average of 7°48 cents per passenger, and about 
165,540 dols. per mile of road. The expenses of operation were 
1,171,339, for ‘‘ operating the road,” which in the New York 
schedule includes all working expenses except maintenance of 
road and maintenance of equipment. Under these latter heads 
oy 51,459 dols. was expended on road and 74,458 dols, on 
rolling stock—thus an extremely low proportion to the 
other woe expenses, this was the first year of operation 
for most of the road, these maintenance expenses were “| 
lower than they will be on the average hereafter. e 
doubtless always be a smaller proportion of the total expenses 
than on ordinary railroads, at, least for maintenance of road, 
because—says the Railroad Gazette—the train movement is extra- 
ordinarily great, the trains exceptionally light, and the road 


exceptionally durable and permanent—noballasting tokeep up, ties 
: ; drainage, no liability to floods, onl the rails 
passin; th Th wines 
g over them. ie average ex 

was not quite 4 cents—3'92 cents. een 


uninjured by 
wearing out about as on other 
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NOTES AND MEMORANDA. 


regular’ 
services of a church with it to several hearers. Its speaking, 
singing, a whistling powers were successfully demonstrated to 

e meeting. 

M. Niavper has lately constructed for Prof.’ Stefan of 
Vienna, a Gramme ectric machine, in which the 
permanent steel magnets are of circular form, instead of the usual 
elongated horseshoe shape. The soft iron cheeks which embrace 
the rotating armature are also of a peculiar form. The new 
machine is much more compact than those hitherto constructed, 
and gives very satisfactory results, 

MuciLage, in convenient solid form, and which will readily 


dissolve in water, for fastening papers ko wiper may be made as 


pe: 
follows :—Boil one pound of the best white glue and strain very 
clear; boil also four ounces of isinglass, and mix the two together ; 
place them in a water bath (glue kettle) with half a pound oj 
white sugar and evaporate till the liquid is quite thick, when it is 
to be poured into moulds, dried, and cut in to pieces of con- 
venient size, 

M. Hien recently read before the Academy of Sciences, Paris, 
a note on the measurement of quantities of electricity. He 
attention to M. Villari’s demonstration that the action of the 
spark of Leyden batteries on the magnetic needle is proportional 
to the quantities accumulated, and seeks to show that this law is 
in harmony with those he himself has indicated as to the effect of 
continuous currents; he expresses a wish that M. Villari’s 
important memoir might be published in extenso in French. 

One method of making red printing ink is to boil linseed oil 
till smoke arises, then spply a lighted paper stuck in a cleft stick; 
then remove the pot from the fire, allowing the oil to bura till it 
can be drawn into strings half an inch long. Add 1 lb. of resin 
for each quart of oil, and 4 lb. of dry brown soap cut into slices ; 
put the latter in cautiously, as the water in the soap causes a 
violent commotion. ‘Then grind up the oil with sufficient pig- 
ment. Vermillion, red ley carmine Indian red, Venetian red, 
and the lakes, are all suitable for printing ink. Grind on a stone 
with a muller. 

Proressor has ted in the Atheneum from 
North’s translation of ‘‘ Plutarch’s Lives ” (1631, p. 702), from 
which it appense that petroleum was known in the time of 
Alexander the Great. The e runs as follows :—‘‘ For a 
Macedonian called Proxenus, that charge of the kings cariage 
[baggage], as he digged in a certaine place by the riuer of Oxus, 
to set vp the kings tent and his lodging, he found a certain fat 
and oily veine, which after they had drawn out the first, there 
came out also another clearer, which differed nothing, neither in 
smell, tast, or savour from natural oile, having the glosse and 
fatness so like, as there could be discerned no difference between 
them ; the which was so much the more to be wondered at, 
because in all that country there were no oliues.” 

M. DELEssE recently described an explosion which occurred in 
a coal pit at Rochebelle, Gard, where there is much,carbonic acid 
—no fire-damp. Two men at 345 metres depth heard two suc- 
cessive detonations, without flame, had their lamps blown out, 
became faint, and were just able to throw themselves into the 
cage, when they were pulled up, Three others, at 246 metres 
depth, perished. It is the first time the CO2 has been so com- 

ressed and condensed in the coal as to cause explosion. Some 

6 tons of cual were dise: and the COs liberated is esti- 
mated at a maximum of 4596 cubic metres. It is thought that 
a near stratified mass of iron pyrites being very strongly oxi 
and decomposed, the resulting sulphuric acid dissolving in subter- 
ranean water reaches the triassic limestone, «nd so produces: COs, 
which diffuses through the fissures of the coal. M. Dumas 
supported this view. 

At a recent eet the Académie des Sciences a paper was 
read on the thermal absorbent and emmissive power of flames, 
and on the temperature of the voltaic arc, yd . Rossetti. For 
0°01 m. of any e traversed by radiation from a flame of the 
same nature, the coefficients of transparence and of gor ae 
are represented, res vely, by 0°865 and 0°135m. A thickness 
of 1mm. renders a flame almost completely athermanous for rays 
from another like flame. ‘The absolute thermal emmissive power 
of white gas flames (or the intensity of radiation of such flames 
of indefinite thickness, compared with that of soot at a 
temperature equal to the mean temperature of the flame), is equal 
to unity; that of a Bunsen flame 0°3219. A large number of 
experiments gives about 3900 deg. C. as the maximum tempera- 
ture of the A age polar carbon extremity, and 3150 deg. for the 
negative; for the voltaic arc, between these, a temperature of 
about 4800 deg. with any intensity of current or thickness of arc. 

Tue statistics of the watch trade of Besangon show a Mn 
encouraging state of things, especially when it is seen how little 
the general trade depression has affected the production of watches 


as an article of luxury :— 
Gold watches. Silver watches. T 
1845. 8,693 .. 45,499 54,192 
1855. 49,484 92,459 .. 141,948 
1865 9 oe 200,418 296,012 
1870.. 88,643 .. .. 146,671 .. 200,114 
1875.. .. 188,265 .. .. .. 281,719 419,964 
1876... 144,502 .. .. «. 811,466 .. 455,968 
1878.. 147,358 307,528 464,886 


The increase in the pens pa of gold watches is “a noticeable, 
The ave value of a gold watch is 85f., and of a silver one 25f. 
so that the production of last year represents a turnover o 
12,525,530f. for the gold, and 7,688,200f. for the silver watches— 
total, 20,213,7308, Burin the first three months of the present 
year the production has alight! fallen off, which has given an 
er for the Swiss wakes to send a good many into 

rance, vid Pontarlier. The latter are in -—— at the increasing 
trade of Besangon and the diminution of their own trade into 
France; and they may well be so, seeing that the importation of 
Swiss watches into France has fallen, within ten years, from 

000,000f. per annum to 1,400,000f., while in the same period 

e a of French watches into Switzerland has risen 
from 330,000f 


worth to 1,600,000£. 

A very singular theory of electricity and etism has, 
says Nature, recently ee forth by M. Bjorknes, who 
endeavours to explain the various phenomena upon mechan 
— If a number of spherical bodies are p in an 

compressible liquid, in the midst of which they execute 
isochronous vibrations, they are found to exercise certain forces 
upon one another, ese forces may be either attractive or 
repulsive, according to the nature of the motions executed. Thus 
the actions exercised by an electrified particle may be illustrated 
by a pulsating sphere, that is to say, one which periodically 
increases in volume. A sphere vi' to and fro similarly 
represents a magnetic particle. Unfortunately, however, the 
Goce, to be applicable to electric and magnetic phenomena, 
w uire the forces to act just in opposite directions to that 


which is found to be the case; for with M. Bjerknes’ spheres the | distri 


like poles attract, while the dissimilar poles repel. Experiment- 
ally, the attractions and repulsions thus theoretically deduced 
have been observed by means of an ingenious apparatus co: 
for the inventor in Sweden. The pulsating bodies are a species of 
elastic capsule suspended from knife-edges by a hollow tube, by 
means of which the air is forced into and out of the capsule in rapid 
alternations. The vibrating bodies are little sph set in mot 
by delicate levers. The mechanism is in each case driven by a 
ey turned by hand. The liquid in which they are immersed 
tant attractions and repulsions 


water, and the resul! are very 
clearly demonstrated. 


calls | has been published fortnightly, will, on and 


MISCELLANEA. 

THE Ph Bronze Company has removed new offices 
Sumner and Emerson-streets, Southwark. 

Messrs. Macnaucut Rosertson have just published a small 
almanac on cco sized card, and containing a list of the 
safe loads of about 250 sizes and lengths of rolled joists. 

In the notice in our i ion of the 19th ult. of the Society 
of Arts Artisan Boncats, we cia to say that the re) may 
be had separately, at a very small cost, from the publishers. 

THE town council of te have completed the purchase of 
the waterworks for £59,000, the whole amount having raised 
by debentures subscribed in the town, and payable within sixty 
years, The transfer took place on New Year’s Day. 

A REPORT by the Ceylon Government Agent of the North- 
Central Province speaks satisfactorily of progress made by the 
natives there in combining to carry out works of communal 
interest, such as roads and tanks and village improvements. 

At a town’s meeting held at Hull, it has been resolved to 
empower the corporation to apply to Parliament for provisional 
powers to introduce electric ting in the town, in consequence 
of the high price charged by two of the three gas companies. 

Amonest the newspaper changes for this year, it is announced 
that the Timber Journal, which for the last seven years 


after January 3rd, 
1880, appear weekly. The price of the journal remains at four- 
pence per copy, but the size will be considerably enlarged. 

Messrs. AND Lz Granp have been entrusted with 
the contract to procure an additional supply of 100,000 ons of 
water per day of ten hours for the Aldershot Waterwor: The 
chalk springs are met at about 240ft. deep, and when tapped the 
water will rise to within a few feet of the surface, at the site of 
the pumping station, 

SEVERAL journals have been misled by astatement thatan Edison 
telephone was recently successfully used over a distance of 2000 
miles, bya of huntersin Nebraska communicating with friends 
in Pennsylv vid the Chicago and Western Union Company’s 
line. The truth, however, is that the mi s were paar bn 
telegraph throughout all but a half-mile of the distance. 

THE experiment made by the Inman Steamship Company in 
lighting the steamship City of Berlin by electricity, is a complete 
success. The saloon is 45ft. square, and the apparatus employed 
is that of Messrs. Siemens Brothers. The cabin passengers on 
the voyage, just completed, to New York have sent an address to 
the company, speaking of the advantages and pleasure belon 
to the system, and thanking the company for its energy in thus 
being pioneers in a great improvement. 


In consequence of a decision of a military committee, the 
arsenals at rezk and at Ishevsk have, by con been let 
to Colonel Bolonin and to Captain Standerscheld. The lease- 
holders have bound themselves to fabricate for six years in the 
first-named factory 70,000 guns, and in the second 80,000 guns a 
year. In return they have received the permission to import 
ja ed from abroad, free of duty, 150,000 gun-barrels, and 
180,000 nutwood blocks for gunstocks, 


Tr is stated in St. Louis there passed ee the Keokuk 
Canal during the past season, 927 steamboats, 622 barges, 
104 rafts, ing 14,511 ngers, 79,262 tons of general 
merchandise, 2,400,000 bushels of grain, 13%,000,000ft. of lumber, 
,000,000Ft. of logs, 33,000,000 shingles, and 31,000,000 laths. 
The canal is only used by river craft when they cannot cross the 
rapids by reason of low water. The above figures therefore 
show only a part of the Upper Mississippi River commerce with 


dised | this port. 


Tue Irish express, on lea Holyhead at two o’clock on 
Saturday morning, came into collision with a train which 
had becker down in the curve just outside the tubular b idge 
spanning the Menai Strates. The express —— telescoped the 
brake van and four empty wagons. The collision is attribut- 
able to the signalman at Lianfair station allowing the express to 
rr agg the signal ‘‘line clear” was given from the Menai 

ridge. The line was thus blocked for some hours by an accident 
which might have been attended with fearful results. 


THE work on the new lighthouse on the Eddystone has been 
suspended, and the Hercules, the steamship as a tender of 
the engineer, is laid up in dock. The circular area on the south 
reef is enclosed by a massive dam, as the site of the new tower is 
now almost covered by stone work in ition, and within six 
months it is hoped that the basement of the building will be above 
high water level. Although all the material used has to be con- 
veyed in the Hercules from Plymouth, not a stone has been lost, 
and, in spite of the fury of the Atlantic, there has been no acci- 
dent to life or limb. 


A CORRESPONDENT of the St. Petersburg News says that though 
a harbour is being built in Poti, and though a railway ends there, 
still it loses visibly in significance and is every day more and more 
r) by Batoum. ‘The revenues of the Customs in Batoum, 
which in 1378 only amounted to 1180 roubles, have during the 
last year reached 7000 roubles, and there is a certain — 
that they will go on increasing in future. The harbour in Batoum 
is excellent, though small, and perfectly open and unprotected 
from the north. It is, therefore, not fit to form a sure port for 
armed vessels in time of war, use the ships would not be in 
the least protected against a bombardment from the sea. 


Tur Panama Star and Herald of the 4th ult. describes the 
violent storm at Aspinwall, which commenced on the 19th of 
November and continued for several days. It says :—* The 
Norther was maintained for a longer peers, with greater force, 
and more widespread and destructive influence than ever before 
known. At the villages along the line the water reached from 
10ft. to 15ft. higher than any p ing year since the completion 
of the — or indeed within the memory of man, The 
villages which have suffered, so far as known, are—Gatun, 
destroyed; Buenavista, swept away; Bailamono, partially 
ruined; while in Matachin many houses are ruined, and in those 
which remain the floors are covered with mud, which in some 

mu a ver de o! uvial and ve 
matter which has been carried down by the Chagres. The 
ple in Matachin live in the woods at the rear of the town; 
ve have no shelter except by temporary makeshifts, and are fed 
by the bounty of the people of Panama, 


A progerct for bringing a supply of sea water to London main- 
tained at constant pressure is to be brought before the i 
in the ensuing session. It is pre to draw the suppiy from 
the English Channel, between hton and Worthing, at a point 
about eight miles from the former place and in the parish of 
Lancing. Being received into settling tanks on the foreshore, it 
will be lifted to a large service reservoir on the heights adjacent 
to the town of Steyning, and pass thence by gravitation through 
that town, through West Grinstead, Horsham, Dorking, Leather- 
head, Kingston-upon-Thames, and Putney, crossing the river at 
Fulham; the conduit will terminate at the commencement of the 
istribu‘ing mains at the corner of Church-street and High-street, 
Fulham. Presenting no engineering difficulties, the distance 
of the source, although the nearest available, necessitates a 
length of conduit which forms, as a question of cost, & serious 
item in its construction beyond that of ordinary waterworks. An 
appeal by circular is being made by the promoter for an expres- 
sion of public opinion upon the project, and though this may seem 
a rational way of getting at the probable success of a thingy, it is 
likely to attract the attention more of a few than of large 
numbers whose patronage would be necessary to success. It is 
much to be feared that sea water in London will possess little 
more general interest than fishing in a tub indoors on a wet day. 
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_ FOREIGN AGENTS FOR. THE SALE OF THE 
ENGINEER, 


PARIS.—Madame Boyveau, Rue de la Banque. 
-BERLIN.—Asuer and Co., 5, Unter den Linden. 
VIENNA.—Messrs: and Co., 
LEIPSIC.—A. TwIeTMEYER, 
YORK.—Tse Wriimer and Rocers News Company, 
Beekman-street. 


PUBLISHER'S NOTIOE. 
With number is issued Supplement, No. OXVII. 


orking representing 
a Goods Engine on the , Puris,- Lyons, and Mediterranean bl 


. Railway, Every copy as isswed by the Publisher contains this 
: t, and subscribers are requested to notify ‘the fact 
should they not receive it. : { 

*,* Subscribers ‘remitting their subscriptions for the year 1880 ill 
“please to observe that there will be fifty-three Fridays in that year, 
and therefore one extra number of THE ENGINEER. 


OORRESPONDENTS. 


*,* In order to avoid trouble and confusion, we find it necessary to 
* inform ts that letters of to the 
public, and intendéd for insertion in this mn, must, in all 
be accompanied by 7 i 


answers received by us may be fi to their inate No 
notice will be taken of communications which do not 'y with 
these instructions. 
*,* We cannot undertake to return : 

must therefore request correspondents to keep copies. 

containing , must be accompanied by the name and 
address of the writer, not necessarily for publication, but as a 
proof of good faith. No notice whatever will be taken. of 


J. 8. B.—You will a gain the mformation you ire by writing to 
the Secretary of the German Railway ‘Jaministretion Union, Berlin. If you WwW 


do not, write again. ; 

C. A. F. G.—(1) Any one who thinks pi can write CEB. after his name, 
we are sorry to say. (2) Apply to the tary to the Institution of Civil 
Engineers, 25, Great e-street, 

A Sussoriper.—There are almost as meg! rules for calculating nominal 
horse-power as there are engine-building jistricts, The phrase should be 

unged from the engineer's vocabulary. 

W. N. B.—The sections of the girders you require will depend upon conditions 
you have not named. Lf you have room a section may be used, and 
wil’ be the more economical, If you are restricted for vertical. room, say 
what room have. Say what part of the girders the eistern rests w; % 
or what is the size of the bottom of the cistern. The necessary section of the 
pillar cannot be given without a knowledge of the height, 


SAIL-CLOTH MAKING MACHINES, : 
(To the Editor of The Engineer.) 
Sir,—Can any of your readers give me the names of firms who make 
the above machines? N. T. 
December 22nd. 


CLEANSING WROUGHT IRON TUBES. 
(To the Editor of .The Engineer.) 

§1r,—Can one of your numerous correspondents give me any informa- 
tion as to any means lansing wrought iron tubes that have become 
internally incrusted with lime or other deposit, without altogether 
removing thom ? W. R. 

, December 29th. 


PREMIUM RESIDENT ENGINEERS, 
(To the Editor of The Engineer.) 

. §m,—Will some of your numerous readers kindly inform me if it is 
usual for engizeers to receive a premium from young members of the 
profession, out of their pupilage, and employ them as resident engineers 
a eee in sole charge—on important works, without paying them 
an 

Carlisle, December 27th. 

ROBERTS'S TIDE-PREDICTING MACHINE. 
(To the Editor of The Engineer.) . 

Sir,—It should have been stated in the description of the above in 
your issue of Dec 19th, that the drawings were prepared under the 
direction of Mr. A. Légé by his draughtsman, Mr. Wyder. The excellent 
design of the wheel-gearing and many details are due to the good taste 
and judgment of Mr. A. Légé, and the very excellent manner in which 
the whole of the workmanship of the instrument has been executed 
reflects the highest credit on and his firm. : 

The lunar perturbation should have been “ evection” instead of 

f ted, and the word “pins” in the first line of the 
centre column, p. 448, should be ‘‘ pens.” Epwarp Ropers. 

8, Verulam-buildings, Grays’-inn, December 22nd. , 
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JANUARY 2, 1880. 
THE financial disasters of the “United Kingdom culmi- 
nated last year in @ harvest the like of which ‘has happily 
not beén seen for ver many years. “ Money nevertheless 
was extremely plentiful; but it was only plentiful because 
little or no use was made of it. ’ Depression hung’ like a’ 
cloud over the country; © engineer ‘in‘ vain. 
8 ted constructions in return for which money might 
beobtained. Hope, and with it speculation, werealikedead. 
But without tion engineering progréss becomes 
impossible ; and it is not remarkable that the record of 
work done directly or indirectly by engineers during 
1879 should be scanty, or that its facts should be compa- 
ratively unimportant..’We suppose, indeed, that at no 
time during the last fifty years has so little that is new 
or worthy of note been accomplished by the members of 
our ‘profession. With the closing months of the year 
trade began to revive, a demand sprang up for  Britain’s 
productions, and this demand came principally, but not 
wholly, from the United States. It is due no doubt to 
the return of confidence among Americans who have 
money to invest. After the collapse of Jay Gould, and the 
revelations concerning what was known as the “Tammany 
Ring” had been brought to light, all confidence seemed 
to be lost ; every man regarded his brother as a swindler, 
and his friends as thieves. A state of what may be 
termed an overstrained want of confidence was esta- 
blished, and enterprise was stunned. America ventures 
now to think that she has been cleaned and purified, and 
that the evil er 4 has been expelled from her shores. 
This combined with an enormous influx of gold, and the 
resumption of specie payments, has set speculators goin 
once more ; and trade, especially in metals, has revi on 
e have so far benefitted considerably; nor is the 
demand for what Britain has to sell confined to the 
United States. We wish we could add that the 
nations of Europe had resolved to live at peace for 
the future. A very close parallel can be drawn 
between 1870 and 1880. In the first-mentioned year, 
trade, which had been very bad, began to revive, and woul 
no doubt have made t pro had not the war 
between France and Germany broken out during the 
summer. That war was short, sharp, and decisive, and 
after its close we were called upon to supply great 
quantities of goods io France and Germany. The latter 
country becoming of an erormous sum paid by 
France as a war indemnity, was in a position to buy 
largely and so by degrees trade got better and better 
with us until 1873. From that year events took a turn 
for the worse. We need not say what the last three years 
have been. ‘Twelve months ago everyone’s atten- 
tion was most occupied by the severe depression 
which had 7% affected every branch of trade, and 
which seemed little likely to be quickly replaced by 
commercial activity in any direction. Relief had been 
sought in almost every possible source of economy. 
Prices had been lowered to the last degree in the coal 
and iron trades, which indirectly govern most others in 
this country ; and labour had been cheapened to an 
extent which had not been known for thirty years. 
Foreign competition in our principal manufactures and 
in our best markets seemed to have gained a hold which 
would never relax. It cannot be said that this competi- 
tion has decreased, but reduced prices and greater atten- 
tion to the. peculiar requirements of our foreign 
customers have improved the demand for English 
exports in many directions. These exports are, however 
chiefly of the smaller classes of manufactured goods, and 
if we except the American demand for railway materials, 
it may be said that the heavier ironworks products have 
but slightly increased . in ee The want of 
to the previous 
ous trade of Cleveland, has not as yet been sufficiently 
lessened to decrease very materially the number of fur- 
naces out of blast, or of mills standing idle, Nor has 
business become as active as it might in the large engi- 
neering works engaged chiefly on Sufficient 
improvement has, however, taken p. to show that 
ish iron producers, engineers, and manufacturers 
still hold the chief command in those foreign markets 
which are not supplied by native sources. is is more 
particularly true of the colonial markets; and though 
every year renders some of these less dependent on us 
for manufactured articles, the demand may be hoped 
to increase more rapidly than native eka Improvement 
in European trade is still chiefly dependent on circum- 
stances of a political character, which it is not our province 
to discuss. A considerable augmentation in the home 
demand for manufactured articles has lately i 
itself, in —~ of the long succession of bad seasons, 
which chieflyaffect it; but among those mure immediately 
dependent on the farmers’ success, agricultural engineers 
have felt the effect of the unfavourable seasons most 
severely. Throughout the year civil engineers have 
found employment anything but abundant, either at 
home or abroad; even sanitary os operations 
having become jess numerous. e new year, how- 
ever, opens with a much better outlook; many iron- 
works start with orders for two and months’ 
work on hand, and engineers can point to probable 
early employment in several directions. 
, Few years of the past quarter of a century have carried 
in their chronicles the records of so small a number 


‘|of remarkable civil engineering achievements. It may 


be that as. years on familiarity with important 

ions makes none seem Conn remarkable. 

completion of a railway longer than that which 
inaugurated the railway age 1s now a matter of too com- 
mon occurrence to command more than a passing con- 
temporary note. Notable invention in railway matters 
hes long since ceased, and exceptionally big works are 


few. The principal improvements in connection with 
docks belong to the mechanical branch of civil je, a 
ing, and the same may be said in respect of works for 
water supply and drainage. In this country the Severn 
Bridge is the only engineering enterprise of a special 
character brought to completion within the past twelve 
months. This structure was deseribed ‘at length in Tue 
eature of the bridge is the large bowstring spans of 327ft. 
in length and 39ft. in depth, but the interest in the 
work. from a constructive point of view 
mainly relates. to the task erecting such a struc- 
ture 80 ‘turbulent ‘a stream ‘ds'the Severn, running 
often at the rate ‘of ten knots an hour, and rising 15ft. 
per hour. — The erection of the staging was itself a work 
of enormous difficulty, increased by the character of the 
bed into-which the piles:had to be driven. In the deepest 
water—about 70ft.—it was necessary to rest the stagir 
on a base 150ft. in length, to’ prevent its being carri 
away by loss of hold ‘i the sandy. and. clayey bed, the 
base consisting mainly’ of three long rows of piles 15in. 
square. The piers consist of cast iron cylinders, the 
largest a Med in diameter below water, and 7ft. 
above, and about 20ft. apart from centre to centre. The 
headway under the principal spans is 70ft. at high water, 
and the depth of water at high tide may be taken at 40ft. 
above the sandy clay, covering the rock to a depth of about 
28ft. This bed, though tenacious, is in Some parts of the 
stream liable to great erosion, and the cylinders are 
therefore carried down 4ft. int» the rock. me of the 
piers themselves are, it will thus be seen, not less than 
about 130ft. in height, with a base nowhere more than 
30ft., and in some much .| in-extreme width, 
while at the top the bridge is only of the necessary width 
to carry a single line. On the upper ends of the piers are 
rders of a maximum depth of 39ft. The height is 
erefore very great in comparison with the base, and 
when it is remembered that scaffolding bases of 150ft. 
were deemed and found necessary, one cannot help 
thinking that the disparity betwéen that width and that 
of the pier cylinder foundations is not wholly compen- 
sated for by the better founding of the cylinders by sink- 
ing into the rock. There is certainly reason for saying 
that anything but a wise economy dictated the construction 
of a bridge four-fifths of a mile in length of such narrow 
width and stilt-like structure, especially when the great 
cost of the staging is considered in connection with the 
fact that a double line bridge was so far considered to 
be necessary in the near future that the swing bridge 
portion is made double. It may be urged that money 
would not have been forthcoming for the double line 
bridge; but to this it may be answered that a much 
reater width of base might have been had at practically 
the same cost. The stability of the bridge is possibly 
all that is necessary under any circumstances ; but it is at 
all times desirable that such ‘structures should be de- 
— so that transverse or angular movement of the 
whole on the base as centre can take place only under a 
force capable of lifting the structure just as the centre of 
gravity of a triangular prism must be lifted in overturn- 
i 


Ing it. 
_ A method of constructing skew bridges, which has 
been very little resorted to, has been adopted by Mr. 
Chas. Liddell on the St. John’s Wood and Harrew Metro- 
—— Extension line, in the construction of a skew 

ridge over the Iveson-road. It is built of blue Stafford- 
shire bricks set. in cement, and crosses the road at the 
unusual angle of 30 deg., and is therefore a 
very severe skew. ‘ such a bridge is was thought 
desirable to abandon the usual skew construction, and 
instead to build the arch of: a series’of voussoir ribs 
stepped back behind each other on the springing on one 
side, and, of course, equally in advance of each other at 
the opposite abutment. -This method of construction is 
to be commended, for several reusons: Et is much more 
simple in building, the cost’ of centering ‘may be much 
less, settlements may bé ‘less destructive, and the load 
may be better distributed. 

f works at present in progress, the Severn Tunnel is 

one of the most noteworthy. —It is, however, to some 
extent incorrect to speak of it as in Lays be the chief 
operations have ceased since the day on which the Severn 
Bridge was opened, owing to the influx of water, as 
described in our impression of the 21th of October last. 
The cutting into the large spring which caused this 
unfortunate — in the works was a contingency which 
could not be well anticipated, but had the pumps, which, 
it had been urged, should be placed in working position 
months ago, and which were ordered before the accident 
took place, been completed, the delay would have been 
of very short duration. The directors have now let the 
completion of the works to Mr. A. Walker, whose first 
operations will be to clear the works of water, the pum 
for which will now soon be ready, as they have been in 
hand some time. The headings under the river had been 
carried to within 120 yards of each other when the large 
spring which flooded the works was cut in the inshore 
ae on the Welsh side, more than three furlongs from 

river. 

Considerable progress is being made with the Bo'ness 
Harbour works, enclosing an area of thirty acres, and 
contracts have recently been let for the machinery for 
loading a million tons of coal per year. 3 

The Victoria Docks Extension works are now drawing 
towards completion, and are amongst the largest of the 
kind ever carried out. What wus less five years 
a desolate marsh, will soon bea splendid artificial harbour 
a mile and a-half in length, nearly 500ft. in width, and 
30ft. deep. Some idea of the stupendous character of the 
work may be gathered from the fact that it has required 
the excavation of nearly 4,000,000 cubic yards of earth 
the mixing and deposition of half a million cubic yards o 
concrete, 60,000 cubic yards of brickwork, 130,000 eubie 
feet of timber, and four and a-half thousand tons of iron- 
work. All this Messrs. Lucas and Aird contracted to do 
in four years and apparently they will get it done. 

The paramount necessity for the construction of 


Z 
p o himself, and bearing a 2d. postage stamp, in order that 
| | | 
anonymous communications. 
H. W. M.— Messrs. Spon, Charing Cross, will supply the book. We do not ‘ - 
know the price ; it is not an expensive work. : 
Enquirer (Lambeth).—The' margin all round the complete specification 
| 
| | 
Tue Enouveer can be had, by order, from any newsagent in town or country | ‘ 
‘ 
ADVERTISEMENTS CANNOT BE INSERTED UNLESS DELIVERED BEFORE! ‘a 
Six o’cLock ow Taurspay EvENING IN EACH WEEK. 
*," Letters relating to Advertisements and the Publishing Department of the ; 
“paper are to be addressed to the Publisher, Mr. George Leopold Miche alt 
letters to be addressed to the Editor of Tux Enatnerr, 163, Strand, 
DEATH. 
On the 16th Nov., at Lala Musa, near Lagore, by an accident, Jonn q 
Dawig. Matraews Buatow, Civil Engineer, aged 24. 
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long proposed railways in North-west India has become 
more than ever evident. In 1868, now nearly twelve 
years ago, the railway was opened to Lahore, and since 
that time the slow and costly methods of government 
engineering, of “military civil engineering” have only 
oe the completion of the hundred miles to Jhelum. 

stern necessity for aa extension ought to be a 
reason for placing some of this work in the hands of those 
who are accustomed to feel that the construction of a 
railway is not necessarily a life-long job. 

Work on the new ystone lighthouse has been 
stopped for the winter. Considerable seg ary has been 
made in the preparation of the rock for, and the com- 
mencement of, the foundations, some of the most difficult 
work being thus completed. The site is now surrounded 
by a heavy coffer- and with an ordinarily good 
season, operations will res so that the masonry 
will be above high water in about six months. 

Abroad, the St. Gothard tunnel remains the chief work 
of interest, and this, in spite of financial difficulties which 
may be said to have been forced on the contractor, whose 
death we had this year unhappily to record, is rapidly 

rogressing. Thetwo headings now meet within a little 
co tian 400 metres, but progress has been checked by 


_ the difficulties attending cutting through and supporti: 


a plastic stratum which has mn met with. Sout 

Australia is engaged on an important railway over the 
Mount Lofty range of hills, The line will cost about 
£22,000 per mile. Very powerful engines will be required, 
as gradients of 1 in 45 and 1 in 50 are very frequent, the 
ascent of 2000ft. being made in a short distance on one 


part of the line, and several viaducts of great height | Ni 


are needed. 

Of works to be done in the future and of those which 
have already been before the public of this country, few 
have advanced beyond the prelimi: stage. The lo 
continued depression has yet prevented proceedings wi 
the Manchester tidal navigation scheme, or the Solent 
tunnel designed by Mr. Hamilton Fulton. Respecting 
the former, however, an influential meeting was held in 
Manchester in October last. It was decided that the 


_ necessary surveys, plans, and estimates, should be pre- 


The people of the Isle of Wight are very desirous 
that the dangers which at present attend crossing the 
Solent in a fog should be removed by the construction of a 
tunnel, which is also strongly supported by many English 
railway proprietors. The proposed subway under the 
Mersey is to come before Parliament in the coming ses- 
sion, the Mersey Railway Company asking for an exten- 
sion of time for the construction of | the tunnel. A tunnel 
here is much required—efficient as is the ferry service. 
The increase in the anchorage room for ships would be 
an important result of the discontinuation of the ferry 

e. A large number of Private Bills have been 
odged for the coming session relating to railways and 
tramways, some of which involve works of consider- 
able magnitude. Of waterworks projects for which 
Bills have been lodged the Liverpool scheme is by 
far the most extensive. It gen to supply Liver- 
pool with the waters of the Vyrnwy, the Marchnant, 
and the Afon Cowny in Montgomeryshire, and in- 
volves the very objectionable feature of supply- 
ing one district from the water-shed of another, 
or several others. So much is this the case that the 
trustees or owners of three canals, three docks, and 
three navigution trusts, consider their interests more or 
less seriously threatened by the project. A Bill has 
also been lodged seeking powers for the purchase of 
the metropolitan arn Ba This is apparently a 
Government measure, but if the people of toe are 
alive to their own interests, they will bring sufficient 
pressure to bear to prevent the passage of a measure 
which would in -all Benson place them in a far 
worse condition than they are now. At all events, they 
should demand very clear evidence that relief in 
any direction can afforded by such a chan 
of ownership. Except in the course of the 
National Water Supply Conference, less has been 
said during the past year of the so-called impurity 
of the London water supply, and the “previous 
sewage contamination ” cry has been judiciously dropped. 
Considerable improvement remains to be made in matters 
relating to water distribution and rating; and these can 
be as well done by the existing companies as by any 
other owners, and should be enforced. As some evidence 
of the improvement which has been effected during the 
po it may be mentioned that one company alone, the 

ambeth, has increased the number of houses supplied 
with a constant service from 4000 to 5850, oa the 
number of miles of mains under constant pressure has 
been increased by five, a considerable advance, though 
not as much as it should be. The number of hydrants 
has been increased by over 1200. 

Much remains to be done in the matter of water supply 
of villages and small towns, and it may be hoped tha 
private enterprise, mided hy able engineering advice, 
may do much in the coming year to show that a 
“national water supply department” is totally unneces- 
sary even in good hands, and that in the hands of 
the amateurs who are looking to it it would be worse than 
useless. 

_ The shares in the Forth Bridge Railway scheme have 
at ts said been all taken up, a result apparently due to 
the guarantee of the four railway companies concerned. 
That a bridge will be built across the Forth is perhaps 
certain, but that it will be from the Brobdignag desi 

of Sir Thomas Bouch may perhaps be doubted. The 
appalling accident which has befallen the Tay Bridge 
will make capitalists demand conclusive evidence of the 
thorough stability of any structure on which so much 
depends; and although the G0Oft. towers of the Forth 
Bridge design might be carried up, it is not so clear 
that the girders can be put in place as at present pro- 
posed. Here it may be remarked that there are several 
lattice bridges in this country and in London, the struts 
and tie bars of which should be protected from the 
possible blows of a derailed engine by means of longitu- 


dinal bars, two or three at and near the buffer level. | el 
old rails. 


The bars might consist of $ 
A good deal of might be > 
necessary operations for transmitting the power of water- 
falls in our els to places where it can be utilised 
by several means now available, but much of this 
work would be divided between the civil and 
mechanical branches of the profession. Modifications of 
the tide mill might now be resorted to for this purpose, 
although we cannot here pause to describe the means 0 
carrying out the proposal. Abroad, in several directions, 
there are openings for this class of work. : 
Though not immediate, there is considerable promise of 
engineering work of different kinds abroad. Africa a 
good deal to be done, and already the French Govern- 
ment has appointed a commission to make complete 
surveys for a railway from Algiers to Timbuctoo, the 
surveys to include the whole district comprised between 
Algiers, Lake Chad, and Senegal, including the whole 
line of the Niger. In South Africa railway work is in 
future store, and in Ceylon several railways are asked for. 
Although much has recently been written about the 
Euphrates Valley line, this project is probably as far off 
as ever. A tramway is proposed from the Caspian to 
the Turkoman oasis, though this may, like the former, 
remain very long as a pro’ The Inter-Oceanic canal 
scheme, to which attention was so strongly directed by the 
De Lesseps conference in Paris in the last summer, has 
been very seriously damped by American opposition to 
the Panama route then selected. — : 
something more of the pune in a woe § time, as the 
icaragua route is very strongly supported. 
Not one remarkable was made 
in the year which has just passed away : and it is doubt- 
ful if this fact can explained in any way by the 
depression in trade. At all events it is certain that the 
number of patents oped for or obtained was greater 
last year than ever ; but theyall referred to comparatively 
minor improvements in existing machines or processes. 
It is also evident that in spite of the number of inventions 
recorded at the Patent-office, the great mass of important 
mechanical problems remain unsolved ; and instead of 
referring here at le to the history, such as it is, of 
mechanical progress during 1879, we shall endeavour to 
direct attention to the defects which are manifested in 
x! existing methods of inventing as practised in Great 
ritain. 


There is in this country a very large number of men 
who are competent to design and elaborate new 
mechanical combinations of various kinds. These men 
are inventors of greater or lesser ability ; they work very 
hard and very conscientiously, and by far the larger 
portion of their labour is so misdirected that it is entirely 
wasted. Such men ought, if their labours are 
directed by any rational system, to be a source of 
great wealth to any country. As a matter of fact, they 
create emoluments for nothing but the Patent-office and 
the patent agent, and the reason is s eliciently obvious 
to those who care to seek for it. Certain inventions 
and improvements are wanted, and certain inventions 
are not wanted. Now if the individual who knows that 
he can invent, would before he invents anything take 
some pains to ascertain in what direction he should 
direct his energies, he would probably arrive at a happy 
termination to his labours. To illustrate our meaning 
we may cite the case of a man who invented a machine for 
drawing corks. This could be driven by steam or hand 
power, and would extract a fabulous number of corks in 
an hour. But, as a matter of fact, no one wants such a 
machine, and all the mental energy, time, and money 
spent by the inventor were totally wasted. On the other 
hand, let us take the case of the spinning-mule in its 
improved form. A strike atmong workmen rendered it 
obvious that an improved spinning machine was wanted. 
Certain gentlemen who knew that Richard Roberts 
could invent, went to him and asked him to invent 
a self-acting spinning machine, which would to a 

t extent dispense with hand labour. Roberts 
new very little about cotton spinning, but he studied 
the subject and invented what was wanted, and he had 
his reward. To — great things with small, a little 


domestic machine for _peelin is sold in the | shall 


United States by the thousand. It was invented by a 
man who, keeping his eyes open, saw that such a thing 
was wanted and supplied the want. Therefore, the first 
thing which the would-be inventor should ascertain, is 
the probable demand for that which his mind can devise. 
If he cannot succeed in his quest for the thing wanted, 
then he had better leave inventing alone, or at least keep 
clear of the Patent-office. 

Furthermore, to invent well it is necessary to avoid 
traversing old ground. We do not mean here to direct 
attention to the re-invention of devices, but to point out 
that those who are quite familiar with what been 


t | done by others will learn from their experience that the 


thing wanted cannot be obtained in a particular way, and 
that entirely new ground must be broken. This, no doubt, 
involves much labour. In other words, it contemplates 
thetraining of theinventorfor his work ; but nothing worth 
mentioning in the way of invention has ever been schemed 
by untrained men. It is by no means to be assumed, as 
some persons assume, that use an excellent invention 
is produced by a comparatively unlettered man, that all 
training can be dispensed with. On the contrary, it will be 
found that the apparently ignorant inventor has had avery 
careful training in the school of experience. The training 
has all run in a very narrow groove; but it is none the less 
effectual. But it will be found that the narrowness of 
the training has this effect, that the man never makes 
more invention of any He 
encou y his success, tries to extend his range, an 

then he finds that his psa will not carry him, and he 
falls to the ground. e man who wishes to be able to 


invent many things in any particular department, as, for 
instance, engineering, electricity, or chemistry, must be a 
thoroughly edu engineer, electrician, or chemist ; or 
he must have at his elbow an engineer, or 


ist, or an 


We may expect to hear | place mak 


ectrician to suggest, guide, and help the inventive 
faculty. It is from a neglect of these truths that we see 
so much energy daily wasted, while so much remains to 
be done. To point out more than a very few of the 
roads which inventors would do well to travel during 
1880 is out of the question, but what we have said con- 
cerning inventlons would be incomplete if we did not 

t is more than probable ¢ during present year 
vigorous efforts wall be made to apply steam to the 
haulage of tram-cars. It is no disparagement to many 
able engineers to say that up to the present moment the 
problem remains unsolved. Given a nee Set, 
and engines such as those of Mr. Hughes, of Lough- 
borough, will do all that is required, just as any little 
colliery locomotive would answer if the emission of steam 
and smoke were not objectionable. But these are not 
the conditions with which the inventor has to deal. It 
does not appear to be possible to maintain a tramway in 
ongthing like as good order as the permanent way of a 

proper. The steam tramway engine then must 
be able to run over a ve’ road without making it 
worse ; and it must do this at a very moderate expense. 
Now there is no difficulty in making an engine which 
will not get off the road, which will condense its s 
and emit nosmoke. But no engine has yet been produ 
which can be made to earn as much og oe will pay 
for its own maintenance and leave a profit. The inventor 
who proposes to overcome the difficulty must in the first 

e himself master of the details of the failure of 

all the different types of engine which have been tried. 
Hitherto those who have worked in this field have almost 
entirely contented themselves with their own experience, 
acquired, perhaps, with two types of engine, from which 
they have elaborated a third, as bad as those which went 
before. It may no doubt be difficult to find out wh 
engine after engine has disappointed its inventors an 
builders ; but unless this can be done it is sheer waste of 
time to attempt to devise something better than all that 
has gone before. How to reduce wear and tear is the 
question to be solved, but until it is known where and 
why oe wear and tear takes place, it is useless to suggest 
a remedy. 

At this moment more than ever is the employment of 
machinery to take the place of hand labour a necessity. 
Unless Great Britain can reduce the first cost of that 
which she has to sell, she cannot compete with the pro- 
tected industries of the rest of the world. In machine 
tools there is much room for improvement ; and in many 
establishments the sending of all the old tools to the 
scrap-heap, and the purchase of new machines to take 
their place, would be decided economy. There is a very 
marked difference between the prices at which work can 
be done in old-fashioned and in new establishments. Yet 
it is almost certain that in even the best establishments 
there is great room for amelioration in nearly every tool 
used for cutting, forging, or otherwise shaping iron, or 
wood. This may seem to be a very sweeping assertion ; 
but it must not be forgotten that many engineers held at 
the time that the planing and boring machines and lathes 
made twenty years ago were practically perfect; while 
they look now on these very machines with no little con- 
tempt. In just the same way, what is held to be perfect 
now, will no doubt in a few years hence be regarded as 
extremely defective. One of the principal points to be 
attended to by the inventor is the need for devising some- 
thing which will a work to be done faster than it is 
done atpresent. The standard velocity for turning or plan- 
ing cast iron is 20ft. per minute. Let us supposethatit was 
possible to devise means by which it could be turned or 
planed at fivé times the speed, and consider how enormous 
would be the advantage gained. It is a remarkable fact 
that few or no attempts have been made in this direction, 
while nearly all the attempts have been more or less 
successful. The difficulty does net lie in want of power 
or in rigidity, but in keeping the tool sharp; and it 
apparently loses its edge because it becomes overheated. 
It re fl yet be found possible to adopt entirely novel 
methods of abrading instead of cutting away surfaces in 
a lathe for instance ; and there is some reason to think 
that Americans will find out how to do this before we 
If one cutter becomes hot it is not impossible to 
use two or more, and the emery — may yet be 
called in to keep one tool sharp while the other tool is 
cutting; the changing of the tool and the sharpening being 
done automatically. Again, there is no insurmountable 
obstacle to turning up a fly-wheel rim by modified rose 
cutters. English tool makers cannot do better than 
spend some of their energy during 1880 in devising means 
for accelerating the performance of work ; and we have 
no doubt that if the matter is taken in hand by com- 
petent men, not readily discouraged by the ghosts of 
old experiments and failures, that at least a fair measure 
of success may be achieved. 

So much said concerning the men who fill the réle of 
inventors, and play so important a part on the world’s 
stage, we may pass on to indicate briefly what is the 
direction in which mechanical engineering is tending 
now, and the roads it is likely to follow in 1880. Most 
prominent stands steam navigation. It is perhaps not 
too much to say that this is entering on a new era. For 
along time past change has progressed, but it was con- 
fined in great measure to Atlantic steamers. Paddle 
ships like the Persia have given way to screw vessels like 
the City of Berlin or the Britannic; and even such 
vessels as these are to be surpassed by the 
recently described in our es. But the princi 
change has been made in Australian steamers. The 
dimensions of these steamers has gradually augmented, 
and their speed has increased. The Orient, which 
has made her first voyage to Australia in 34 ys the 
shortest passage on record, is a type of what is 
coming. Such enormous vessels require commensurate 
power to propel them; and engineers are at this 
moment face to face with a very B age problem. 
Hitherto, engines exerting more about 5000- 
horse power were found only in the Navy, and the 
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results obtained with them have not been wholly satis- 
factory. Ere long as much as 10,000-horse power will be 
needed in passenger ships, and it remains to be seen how 
it is to be obtained. One of the great difficulties of the 
compound system begins already to make itself apparent, 
namely, the necessity for a cylinder of enormous diameter. 
For ery if an engine of 10,000-horse power were 
made of the ordinary type, and with a stroke of say 6it., 
the Fae prnoeare cylinder could not be much less than 
13ft. in diameter, while the high-pressure cylinder would 
be one-half as much, and the strain thrown on the high- 
pressure crank pin at cach end of the stroke would reach 
about 100 tons. If the engines were made with three 
non-compound cylinders they would each be about 7ft. 4in. 
in and the exceed 66 Tf, 
again, the low-pressure cylinder of the compound engine 
was Yuplicated as in the Orient, the diameter of each 
would still be over 9ft.,and past sa pam with 120in. 
cylinders is not too encouraging. e great point in 
favour of the modern two-cylinder compound engine of 
moderate dimensions is that it entails no complication, 
being virtually as simple as a pair of non-compound en- 
wee ; while expansion can be obtained effectually and satis- 
torily without any special cut-off gear. But the moment 
we get up to large powers, it appears that three cylinders 
must be eres and then the strains produced by the 
simple engine are less violent and less varied than those 
set up by the action of steam in the compound engine ; 
and thus if only a satisfactory cut-off valve be adopted, 
it would appear that the three-cylinder simple engine 
may be made to take the place of the compound engine 
with manifest advantages, the whole engine being much 
smaller, lighter, and less expensive than a compound 
ine of the same power. 

he consumption of fuel has now been reduced in the 
best ships to less than 2lb. per horse-power per hour, 


and we are unable to find anything in the progress of. 
ill be reduced 


events which enables us to say that this w 

during 1880. We illustrate in another place, engines 
constructed on Mr. Loftus Perkins’s system, for which 
a greatly increased economy is claimed. The engines 
have, however, been at work too short a time to enable 
a comparison to be drawn between their performances 
and the daily duty of steamers which have been at work 
for some years. 

Concerning locomotive engines there is little to be said. 
The tendency is to make them heavier and heavier, no 
doubt mainly with the object of reducing the cost of 
repairs. Mr. Drummond, of the North British Railway, 
has recently used double slide valves. for some of his 
engines—that is to say, two separate valves are carried 
on one spindle, and two exhaust ports are used. The 
advantage gained is, of course, that the steam ports are 
very short and direct. On the Great Eastern Railway 
the outside cylinder seems to grow in favour ; and some 
new engines with 8ft. wheels for working express traffic 
are being built. In these the slide valves are on top of 
the outside cylinders, and are actuated as in American 
pean through a rocking shaft. On the London and 

uth-Western Railway Mr. Adams has put to work some 
heavy tank engines with outside cylinders and a four- 
wheeled leading bogie with very small cast steel solid 
wheels. It is too soon to pies of the performance of 
these engines, but we believe it to be very satisfactory. 
Mr. Webb, of Crewe, has a compound locomotive in 
hand, from which much is expected , 

As to stationary engines no’ need be written, 

as no new point of departure is visible. In portable 
engines the most noteworthy improvement is that intro- 
duced: by Mr. Paxman, o chester, in the engine 
shown by his firm at Islington. By the aid of a novel 
expansion gear and a pressure of 1401b., he has succeeded 
in running 5h. 28 min. mechanical time with 14 lb. of 
Welsh per dynamometer horse-power, the best result 
by about half an hour ever obtained with a portable 
engine. 
e use of steel in all classes of construction is rapidly 
extending ; but the questions involved are far too large to 
be dealt with here. That the metal known as steel, but 
really iron made without the puddling furnace, is destined 
to take the place of iron made in the old way is certain; 
but there are special purposes for which iron will still be 
retained as the best possible material. 

We cannot conclude this brief notice of mechanical 
engineering as it is and as it is likely to be without 
referring to the progress being made in artillery. It 
appears to be at last certain that we shall have breech- 
oading guns. The use of a metallic wad, almost identical 
in every respect with one described many years ago in 
this journal, did away with certain objections urged 

err Krupp during the Meppen tri coupled wit 
other circumstances, lead to the inference that breech- 


’ loading guns can be made which will be really trust- 


worthy, and the guns themselves will, especially in 
pa be much more conveniently handled than muzzle- 
ers. 

The electric light has exercised an effect on the gas 
companies, to the extent of inducing them—among 
other things—to attempt street lighting on a grander 
scale than previously. This showed itself rather more 
than a year ago, and has continued down to the present 
time, four powerful Wigham gas lamps being conspicuous 
in. the vicinity of the Jablochkoff “candles” at the 
Westminster end of the Victoria Embankment. At the 
beginning of the year, the Phoenix Gas Company lit up 
a section of the Waterloo-road with a number of 
argand burners, devised by Mr. Sugg, whose powe 
lamps have also been yg oyed by the Chartered Gas 
Company in the lighting of Queen Victoria-street. Other 
examples occur elsewhere. For a time the J 
Company lit up Waterloo-place in the most. brilliant 
style; but the St. James’s vestry suddenly ordered a 
discontinuance of the display, much to the of 
most people. We believe the real reason for the 
seemingly grasa mandate, was that the splendid 
illumination to attract a disorderly cnnpubly. The 
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cost of these experiments must be considerable, and is 

re by the companies for the: sake of showing that 
gas is able to give a powerful light, if people are willing 
to pay for it. Possibly the gas companies have an idea 
that the lighting of streets by electricity will prove quite 
as nsive as the increased pas light which is thus 
offered. The adoption of something more brilliant than 
the ordinary street gas lamp seems very desirable in 
particular localities ; and it is not unlikely that this new 
— will be a in special cases, though not to 

e extent su by some of the enormous gas 
flames which the companies have exhibited at their 
own cost. Lamps of 200-candle power are perhaps as 
much in advance of a judicious hght as many 
of the ordinary lamps fall below it. All the 
new lamps have not this excessive brilliancy, and the 
local authorities will be able to choose so as to associate 
economy with that enlarged liberality in street lighting 
which is requisite in certain crowded centres of traffic. 
What the gas companies think of the electric light 
was shown by a report presented to the directors o 
the Chartered Company early in the past year by a com- 
mittee which they had gyi “to investigate the 

uestion of producing light by means of electricity.” 
ccording to this report the electric light was dear in 
comparison with fie and. was not free from the fault of 
giving off unhealthy and mischievous products of com- 
ustion. Gas shareholders, however, continue to indi- 
cate a feeling of timidity with regard to their brilliant 
competitor, and only very recently there was a fall in the 
rice of gas when it was announced that Mr. 
ison had made a shilling con 4 which in connection 
with an re prs generator would supply the electric 
light on such a scale as to compete with gas in the illu- 
mination of ordinary apartments. In two or e days 
another “ cablegram” showed that the Edison lamp and 
‘the generators were by no means so far advanced towards 
rfection as had been announced. This again was fol- 
owed by another message, in which.an account was 
given of a striking display of the new lamp. Altogether 
the more sensitive holders of gas shares must experience 
considerable perturbation. 

One method of increasing the lighting power of gas 
which gained some prominence a few months ago con- 
sisted in the employment of naphthaline as a source of 
carbon to enrich the gas adjacent to the point of combus- 
tion. This formed’what was called the “ Albo-Carbon 
Light,” and was shown on a considerable scale at the 
Westminster Aquarium. Although a large measure of 


economy appeared to be effected by this method we do | ch 


not hear of its making any great progress. One 
pesccmense during the past summer—if we may speak o 
ving that either the public 
were greatly in need of light, or that the gas companies 
were very clever in making money. There was a loud 
and general complaint in London that the gas meters 
were registering an outrageous quantity of gas. The 
companies exp their perfect confidence in the 
meters, but the consumers were equally positive that the 
meters were not to be trusted. Many theories were 
broached to account for the high figures, but nobody 
seemed much the wiser, although the companies were so 
much the richer. The dull, cheerless weather might be 
sup: to | to an increased consumption of gas, 
and doubtless had something to do with the phenomenon. 
Possibly the public, having been dazzled with the electric 
light, are now more exacting in the matter of artificial 
illumination, and sg ag turn on the gas more 
freely than formerly. ‘The explanation, however, is 
disputed, and we may expect the controversy to be 
renewed from time to time with the same absence of any 
satisfactory result as heretofore. A salient feature in 
the present oo of the gas companies is the process of 
amation, In this matter the Chartered Company 
has hitherto taken the lead, and all the gas amalgama- 
tions in the metropolis have been limited to the northern 
side of the Thames. Now, however, the fashion has 
extended to the southern side, the South Metropolitan 
having absorbed the Surrey Consumers’ Com 
following on which the uni commer has a scheme 
for the inclusion of the Pheenix. The consumers under 
the companies thus absorbed, or about to be absorbed, 
are benefited by the change, but it is contended that the 
consumers in the old district of the South Metropolitan 
Company will find their in the same 
degree that the others are benefited. The amalgamation 
with the Phoenix has not yet received the 5 of the 
d of Trade, but there can be little doubt that it will 
be authorised, although the Metropolitan Board is object- 
ing to the proposed fusion except there be a reduction in 
the initial price of the gas in relation to the dividend. 
As the initial price has been fixed by Act of Parliament, 
it-is not likely that the Board of Trade will withhold its 
sanction from a scheme of amalgamation which has no 
other fault alleged oo it than that of failing to give 
better terms than the statute requires. Supposing the 
amalgamation to be carried out, an immense gasworks is 
to be erected on the southern shore of the Thames, 
nearly opposite Beckton. Even if the amalgamation 
scheme ¢ re through, there is a pros that the same 
works will be erected by the Phcenix Company. But in 
either case parliamentary powers must be obtained in 
order to carry out the project. At Beckton, the Char- 
tered Company are now undertaking their own residual 
manufacture. The parliamentary campaign on the 
question promises to be a slight one. The Corporation 
has given notice of a Bill to modify some of the details 
connected with gas testing and the mode of appl ing the 
forfeitures and penalties; but the Metropo ag 
seems undecided whether to pe in the effort or not. In 
the meantime, two-thirds of London may be congratu- 
lated on the fact that the price of gas in the Chartered 
district is to be 3s. 4d. per 1000ft. instead of 3s, 6d. from 
the commencement of the present year. In the 
Surrey Consumers’ district, the price has fallen to 3s. in 
consequence of the amalgamation with the South Metro- 
politan Company, the reduction being ninepence. 


y, | growing earnestness t. 


The Metropolitan Board having obtained a bill of 
indemnity for its costs in promoting the water bills 
relative to the metropolis in 1878, has carefully abstained 
from making any further attempts of a like nature. To 
have an outlay of £16,000 ur more disallowed by the 
Government auditor is enough to make a board cautious 
for the future, even though it may be true that “ All’s 
well that ends well.” There is also a further reason for 
quietude on the part of the London local authorities with 
regard to this question; the Home Secretary having 
promised, during a debate in the House of Commons on 
a motion brought forward by Mr, Fawcett, that the 
subject of the metropolitan water supply should ‘be 
carefully investigated by the Government before 
the next session of Parliament. From the explicit 
nature of the statements made by Mr. Cross, snd 
the known energy and ability of that gentleman in 
dealing with such matters, it is confidently expected that 
the Government will bring forward a scheme in the 
ensuing session for the settlement of this long-vexed 


f | question. Mr. Cross may be said to have mp ty him- 


self to the introduction of a constant supply at a con- 
siderable pressure, and also to some improvement in the 
actual quality of the supply itself. The idea of buying 
up the oe Be was not distinctly avowed by Mr. 
Cross, though it was evidently a matter to which he had 
iven consideration. One practical conclusion of an 
important character was that the Metropolitan Board 
could not be considered a suitable body to have charge 
of the undertakings of the London water companies. 
This might be said in view of the fact that the jurisdic- 
tion of the Board falls considerably short of the area over 
which the water companies distribute their ce, Sg 
= which was strengly urged by Mr. Sclater-Booth. 
t was signified, however, that there were other reasons 
for keeping the supply out of the hands of the Metropoli- 
tan Board. Nothing that has been said by Mr. 
seems to foreshadow a change in the sources of the 
supply, though we may look for more stringent measures 
in reference to filtration, and the mode of impounding 
the water. In view of the somewhat alarming theories 
as to the presence of typhoid and other germs in river 
water, it is satisfactory to find the Thames Conservators 
stating in their last annual report that when the sewage 
works at Oxford were finished, “the works for diverting 
sewage from the Thames above the intakes of the water 
companies will be complete.” ? 
Concerning the future of the London water gompenien, 
there is a | ~ie gen 4 idea that we may look for a decid 
ange. The most probable theory is that of a Water 


Trust—a species of Commission, having charge of the 


f | whole affair. Unfortunately this would create a new 


governing body in the metropolis, though it may be 
argued that the existing boards of tivecties constitute a 

overning body already, and this would be superseded 

y the Trust or Commission. The prospect is perha 
not altogether pleasant for the local authorities, especially 
the Metropolitan Board, which has attempted to obtain 
possession of the water supply, and has always signified 
dissatisfaction with the régime of the companies. In the 
agitation on this subject, Cardinal Manning and Mr. 
James Beal have lately been conspicuous. The vestries, 
also, shortly before the debate in Parliament, were 
almost unanimous in passing resolutions that the supply 
of water ought not to be in the handsof private companies. 
As signifying a policy designed to counteract these move- 
ments, some interest attaches to a Bill promoted by the 
Southwark and Vauxhall Company, seeking powers of 
amalgamation. But there seems no prospect of any 
such scheme being carried at such a juncture as the 
present. 

Associated with the water question we have the sub- 
ject of arrangements for the extinction of fires. The 
Corporation of London, believin et a suffi- 
cient — from the mains of the New River Com- 
pany, have carried out a system of hydrants for the whole 
of the City. Throughout the kingdom the water ques- 
tion excites pene and it is contended with 

t the appropriation of the water 
sources is a matter which requires to be carefully watched 
and systematically controlled. Manchester—despite all 
that poets have sung and journalists written—has 
obtained possession of the Thirlmere lake, and Liverpool 
is seeking to appropriate a portion of the head waters of 
the Severn. Even the sea is not inviolate, though the 
supply, of course, is notintended for drinking purposes, the 
project being started for bringing sea water from Brighton 
to London by means of aqueducts, so that the luxury of 
a genuine sea-water bath can be provided in the mansions 
of the West-end. Places situated along the line of the 
aqueducts are also to be supplied. : 

The most notable feature of the sewage question at the 

resent time is that which relates to the metropolis, the 
nservators of the Thames having instituted an official 
inquiry as to the alleged formation of mud banks in the 
river owing to the discharge from the main drainage out- 
falls, The ——- are being carried on before a 
Court of Arbitration, two arbitrators 
with an umpire appointed by the of Trade. The 
Conservators allege that extensive mud banks are actu- 
ally formed by the sewage discharge, while the Metropoli- 
tan Board on the other hand contend that the sewage has 
nothing to do with the mud banks. The inquiry is by no 
means concluded, the case for the Conservators not bei 

t closed, while the witnesses for the Metropolitan 

ve yet to be heard. It is thought probable that when the 
Board of Trade comes to decide on the question, an order 
will be issued requiring the Metropolitan Board to dredge 
a portion of the mudbanks, or to pay for the cost of this 
being done. The sanitary state o river, it should be 
observed, is not the real subject of the inquiry, although 
the effect of the sewage outfalls is directly under con- 
sideration. So far as concerns the di l of town 


late | sewage in general, no remarkable results appear to have 


accrued during the past year. The operation of the 
Rivers Pollution Prevention Act has not yet restored 
our streams to that degree of purity which sanitarians 
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cae. and we find Mr. Frank Buckland deploring the 
difficulties which beset: the production of an enlarged 
supply of salmon. Cases of sickness and death among 
human beings from the dri of polluted water 
occasionally present themselves. A report made by 
Dr. Thorne-Thorne to the Local Government Board early 
in the year shows in a striking manner how typhoid 
fever may be disseminated through the medium of a 
water supply; the suffering locality in this instance being 
the district of Caterham. A considerable amount of 
discussion is going on from time to time in reference to 
the sewage question and matters affecting the public 
health. Acts of Parliament fail to do that people 
expect ; but it is to be hoped that in a steady quiet 
manner a fair amount of good is being achieved. The 
authorities are continually being urged to action by the 
appeals which issue from voluntary associations. The 

itary Institute of Great Britain held a qongeens at 
Croydon in the autumn, the deliberations being enlivened 
by an address from Dr. Richardson, in which the most 
stemmed principles of sanitation were illustrated by a 
descriptive sketch of an imaginary “Salutland.” The 
difficulties which beset sanitary operations in real life are 
forcibly illustrated by the histcry of that unfortunate body, 
the Lower Thames Valley Main Sewerage Board, which 
found itself surcharged in respect to a large outlay cun- 
nected with a Bill in Parliament. Looking across the 
Irish Channel, we find the sanitary condition of the city of 
Dublin made the subject of an official inquiry. Respecting 
sanitary matters generally, public attention is evidently 
alive to the importance of observing the laws of 
health ; but the practical difficulties frequently prove 
gute than was anticipated. Thus the Artisans 

wellings Act makes slow and uncertain pro 

though it can scarcely be doubted that the law wi 
ultimately ae highly beneficial in its effects. Unfor- 
tunately the cost of carrying out this benevolent 
statute—at least in London—proves to be vastly heavier 
than was calculated upon. e may here take note of 
the fact that the opening year finds a new Registrar 
General in office in the person of Sir a rE. 
Henniker, Bart., the post having been vacated by Major 
Graham. The resignation of Dr. Farr, F.R.S., who 
for forty years rendered public service of a_highly 
efficient deapeier in connection with the General 

ister-office, is also announced. 

he electrical work of the ao year, except in the one 
direction of submarine telegraphy, has been very 

The number and the length of cables laid, how- 


ever, has been much greater than during the preceding 


= The Construction and Maintenance 
mpany alone manufactured over 6800 knots of 
1 which the greater portion has been successfull 

laid by the same company. This includes the Sout. 

African cable just completed, joining Aden to Natal, 
with a length of 3850 knots; the duplicate Australian 
cable, three sections of which are laid, and the fourth is 
being laid, the whole having a length of 2500 knots. 
Besides these, a short cable of 250 knots was successfully 
laid by the company between Norway and the West 
Coast of Sleswig, and one of 120 knots has been manu- 
factured for the New Zealand Government to connect 


the north and middle islands of that colony. The above- | P° 


mentioned long cables are made in three types—shore, 
intermediate, and deep-sea. The two former types are 
protected from the action of the teredo and other marine 
insects by a ribbon of brass tape wound spirally round 
the core ; the deep-sea type is specially protected from 
deterioration by a chemically-prepared tape being wound 
spirally round each separate wire. The laying of these 
cables involves the use of a small fleet of magnificent 
steamers. The ships employed have been the Scotia, 
4666 tons; Seine, 3578 tons; Calabria, 3325 tons ; 
Edinburgh, 2315 tons; and Kangaroo, 1773 tons. The 
Seine is on the point of proceeding with the last section 
of the duplicate Australian cable, and the Kangaroo left 
Zanzibar on December 29th for New Zealand. 

Messrs. Siemens have laid during the past year a new 
cable from France to America, but as yet this cable is 
not opened for traffic. The ship used in this work was 
the Faraday. The Silvertown Company has manufac- 
tured and laid a duplicate cable from France to Algiers; 
a fall description of this work is given in a paper by Mr. 
March Webb, read at the last meeting of the Society of 
Telegraph Engineers. The same company also made a 
cable for the Russian Government, which cable has been 
| laid in the Caspian. 

Altho so large an amount of work in cable layin 
has been done duriag the year, there remains a good d 
to do in 1880. We understand that a cable is to be laid 
for the English Government this month across the Irish 
Sea; that two other cables are to be laid across the 
Atlantic during the year, one by the Anglo-American 
Company and one by a French company. ere is great 
doubt, however, about the latter, but none as regards the 
former. An extension of some 400 or 500 knots of cable 
will be added to the Eastern extension system, bringing 
into connection with the system, so a 
between 5000 and 6000 knots of cable are proj to be 
laid during the new year. 

The history of the electric light during the year has 
been one of slow progress. Mr. Edison was to perform 
wonders at its commencement, he is to perform wonders 
at its end—but we wait for the wonders to be performed. 
Meanwhile extra lights, on the Jablochkoff system, are 
put on the Embankment and at the Victoria Station, the 
motive power for the whole being Ransome’s splendid 
engine at Charing-cross. Its limit not even yet 

ed. The electric generator is the Gramme machine. 
The Picton reading-room in Liverpool, and the British 
Museumffreading-room in London, are now lighted by 
electricity. This source of light has been effectively 
utilised on board passenger ships, telegraph ships, and 
men-of-war, in engineering operations, and in 
buildings. It is no longer athing to be ; it is, and must 


be recognised. The machines used for dev the 
current are principally those of Gramme and Biemens, 


recently been so large, that a new class o' e on 
the same principle has been devised, and is now being 
used with tory ts, 


i resul 

The system of telephonic exchanges has been success- 
fully introduced’ into England, and rival companies, the 
one employing the Bell system, the other Edison’s ee, 
are asking for patronage. The system is simple. It 

uires a central office with which the office of each 
subscriber is telephonically connected. A subscriber 
wishing to converse with another says so at the central 
office. The two lines are conn and the conversation 
is then carried on. The system is extensively used in 
America, and no doubt will gradually make its way here. 
The number of patents of an electrical nature taken out 
during the year, according to the records of the Patent- 
office, amounts to nearly 300, of which over eighty are 
directly connected with electric lighting, about thirty 
with telephones, and a similar number with telegraphy. 
None of these inventions, however, seem to be more 
than modifications, and improvements of apparatus 
already known ; no new departure has been taken. The 
most interesting discovery of the year is Hughes’s induc- 
tion balance, which in the hands of Mr. W. Chandler 
Roberts, F.R.S., seems destined to become a valuable 
instrument for certain testing pu 

During last year several eminent men of science 
have passed away. Among these may be mentioned— 
Thomas es the engineer and geologist ; Profes- 
sor Clark Maxwell, one of our ablest writers on Molecular 
Physics ; P. Le Neve Foster, secretary of the Society of 
Arts ; Professor Clifford, the mathematician ; Mr. Wil- 
liam Froude, naval constructor ; John Miers, the botanist; 
Sir W. Fothergill Cooke, one of the inventors of the elec- 
tric telegraph ; Sir Thomas Maclear, the astronomer ; 
A. Keith Johnston, the geographer and traveller; R. T. 
Crawshay, ironmaster; M. Favre, the engineer of the 
St. Gothard Tunnel; M. Claude Etienne Minié, the 
inventor of the rifle known by that name; Bennet 
Woodcroft, F.R.S.; and Professor de Vencorn, of Cork. 


EFFECT OF CLYDE WATER ON THE SHEATHING OF SHIPS. 


Art the next meeting of the Clyde ee Trustees, 
early in January, a report will be submitted by their superin- 
tending engineer, Mr. James Deas, C.E., on this important 
subject. It appears that doubts have been entertained on 
the question for a series of years, and assertions were some- 
times freely made to the effect that the chemical refuse thrown 
by the Glasgow sewers into the river exerted a destructive 
influence upon the metal sheathing of the vessels. With the 
view of testing the matter, Mr. Anderson, Professor of 
Chemistry, Glasgow University, made experiments in 1865, 
which were deemed satisfactory at the time ; but the revival of 
reports unfavourable to the harbour induced the trustees to 
ivedirections for afuller and more thorough investigation. Mr. 
accordingly immersed strips of copper and yellow metal 
sheathing at different places in the harbour, 3ft. below low-water 
level, for periods ranging from 14 to 365 days—the size of the 
plates being nearly 14in. long by 3in. broad—the result being 
that in fourteen and twenty-eight days there was a slight 
gain in the weight of the plates, and that in forty-two days 
the gain and loss balanced each other. Dr. Wallace, of 
Glasgow, explains the cause of the gain for these short 
riods to be the adhering of oxides and sulphides to the 
plates, notwithstanding that they were well washed and 
rubbed by the hand previous to being weighed. The only 
place where serious injury was done to the plates was at the 
mouth of St. Enoch’s Burn, a large covered sewer which 
perhaps discharges more of the chemical sewage into the 
river than any of the other sewers. At this point in the 
harbour, in the course of 257 days, the percentage of loss per 
annum on the copper plates was 6°37, and on the yellow 
plates 7°34. At the west end of the steamboat wharf, where 
the Irish and Liverpool steamers are generally berthed, during 
263 days’ immersion the percentage of loss annum was 
3°01 on the copper-plates and 2°88 on the yellow plates; and 
at the west end of the wharf at Brown-street, for 264 days’ 
immersion, 3°60 in the copper and 3°81 in the yellow metal. 
Again, at the north-west corner of Kingston Dock, away from 
the run of the river, in the course of an immersion of 365 days, 
there was a loss of only 0°68 per cent. per annum on the 
copper and 0°29 on the yellow plate metal. From this it 
ars that the water in the dock is almost innocuous to 
sheathing. This will be regarded as quite satisfactory to 
shipowners who take advantage of the berthing spaces in the 
dock. As regards the mouth of St. Enoch’s Burn, there is no 
necessity for vessels being Loony — it; and the result 
of the experiments, as a whole, will no doubt be considered 
satisfactory, as going to show that vessels receive practically 
no damage from the sewage water of the Clyde. 


A GREAT RUSSIAN WAR SHIP. 


Own the 3rd of October we annourced that Messrs. John 
Elder and Company had received an order from the Russian 
Government for the construction of an enormous ironclad ship, 
or floating island in fact. The accuracy of this statement 
was never questioned by Messrs. Elder, but one of our con- 
temporaries asserted that we were completely in error, 
and that the ship in question was really a yacht. Enough 
has since transpired to prove the accuracy of our original 
statements. The vessel in question is no yacht, but a ship of 
war, of the most formidable description. It is said that she 
is to be 230ft. long by 153ft. wide, but no reliance is to be 
placed on these figures. To avoid unpleasant questions which 
might arise, the ship will not receive her plates until she 
reaches Russia. All her frames and beams are of immense 
strength. It will be remembered that she will be turtle- 
speed. e will in ili e most powerful iron- 
in the world. 


LIGHTING RAILWAY CARRIAGES. 

On the 22nd ult., the new gasworks at Bread-street-hill, 
near Mansion House Station, constructed by the Pintsch 
Patent Lighting Company, for the Metropolitan District 
Railway Company, were formally opened, For some time 
the District Company have used some oil-gas from the works 
of the Metropolitan Company, and having proved by experi- 
ence that a superior light is obtained at a much less cost than 
that of ths coal determined to adopt the system 
and erect works for their own supply. The new works con- 
tain two pairs of retorts, which are sufficient to supply con- 


stantly 600 of the company’s carriages. These works are the 
forty-eighth erected pd Pintsch Company, most of these 
beingin Germany, and supplying altogether 5326 carriages fitted 
with the necessary receivers and tus, as described in 
our impression of the 26th July, 18 The retort house and 
compressing machinery of the new works are placed on the 
top of the revetment wall at the upper end of Bread-street- 
hill, and the receivers are placed in recesses in the wall, a 
little above the level of the rails. The system has now been 
in successful operation in this country for over four years, and 
has been — charges, 
to from } to yy of a n r burner our. At present 
the gas is being wank trek ofl im rted 4 from Germany, and 
extracted from the brown coal or lignite of that country. This 
oil is now cheaper than the English shale oil, or other oils 
which, previously to the importation of the German article, 
were the cheapest that could be procured in this country. 
The superiority of the light given by this system, both in 
quality, steadiness at high s and in tunnels, and economy 
in cost, is now so well established by experience in this country 
that the rapid extension of its use on our lines, especially for 
long journeys for which it is so well adapted, may be looked 
for. Even in the best carriages, on our best lines, the unsatis- 
factory character of the oil lamp light is often unsatisfactory 
to the last degree. 

A great source of saving which belongs to the use of high- 
pressure gas arises from the length of time which each 
carriage supply will last. On the Metropolitan Railway it is 
usual to fill the ordinary coal-gas receivers at the end of each 
journey. The compressed oil-gas receivers are only filled once 
pon! day. ‘The saving in labour, time, and leakage from this 

ifference alone is very ~— On a portion of the daylight 
part of the Metropolitan Company’s lines the is turned 
very low by means of a lever on the supply cock, set so that 
it cannot turn the ~ wholly off. hen this was first 
practiced it was found that the gas went out because of the 
suddenness with which the handle was moved and the supply 
reduced. To avoid this a simple but ingenious device was 
resorted to, Just above the supply cock a vessel or reservoir, 
capable of poling a certain quantity of is attached to the 
supply pipe. When the gas is lowered by the sudden turning 
of the cock lever, the burners have the small reservoir to draw 
upon for the moment, and thus the sudden withdrawal of the 
full supply has not the effect of putting the light out, 


EIGHT COUPLED LOCOMOTIVE. 


Wiru our impression for November 2lst, we published a 
working drawing having an external elevation and end views 
of an 8-coupled engine on the Paris, Lyons, and Mediterranean 
Railway. e this week publish a working drawing com- 

leting our illustrations of this engine, which we have already 
escribed, 


Sourn Kxnstncton Musrum.—Visitors during the week ending 
Dec. 27th, 1879:—On Monday, Tuesday, Friday, and Satur- 
day, free, from 10 a.m. to 10 p.m., Museum, 19,531; mercan- 
tile marine, building materials, and other collections, 4829. On 
Wednesday, admission 6d., from 10 a.m. till 4p.m., Museum, 

; mercantile marine, building materials, and other collections, 
15. Total, 24,620, Ave of corresponding’ week in former 
years, 37,474. Total from the opening of the Museum, 18,609,496, 


SaTuRDAY AFTERNOON AT THE PARKES MuskuM OF HYGIENE. 
—The committee of the Parkes Museum and the council of the 
Working Men’s Club and Institute Union have for a 
series of demonstrations to working men on Saturday afternoons, 
commencing January 3rd, when Professor Corfield will explain 
the uses of the many appliances connected with house drainage 
which are in the museum. The subsequent demonstrations w 
be on ‘“ Ventilation, Lighting, and by Professur 
Corfield; ‘‘ Food,” by Dr. G. V. Poore; and ‘The Hospital and 
Sick Room,” by Dr. J. C. Steale. 


DiamonDs.—We recently reported on Mr. Mac- 
Tear’salleged discovery of a for making artificial diamonds, 
and we expressed no small doubt as to whether what he had pro- 
duced was the true diamond. Professor Maskelyne has since 
written a long letter to the Times on the subject, trom which we 
make the following extracts :—‘‘ Some ten days ago I had _heard 
nothing whatever of the claim of Mr. MacTear, of the St. Rollox 
Works, Glasgow, to the artificial production of the diamond. 
My name, however, was already in several my an as that of 
a person in whose hands the asserted diamonds been placed 
for a decision as to their true nature. Ultimately a small watch- 

lass, with a few microscopic crystalline particles, came into my 
awe 4 for this pores from Mr. Warington Smyth, and subse- 
quently a su ply came to me direct from Mr. MacTear. The 
specimens I to experiment upon were too light to possess 
— weight, too sinall even to see unless by very good eye- 
sight or with a lens, yet were, nevertheless, sufficiently large to 
answer three questions. A few grains of the dust, for such the 
substance must be termed, was placed between a plate of —- 
a cleavage face, with its fine natural polish—and a polish 
surface of sapphire, and the two surfaces were carefully ‘ worked’ 
over each other, with a view to the — of lines of abrasion 
from the particles between them. ere was no abrasion. Ulti- 
mately the particles became bruised into a powder, but without 
scratching even the topaz. They are not diamond. Secondly, 
some particles, more crystalline in appearance than the rest, were 
mounted on a glass microscope slide, and examined in the micro- 
scope with polarised light. They acted each and all powerfully in 
the manner of a birefringent crystal. It seemed even in one or 
two of them that when they ~ on their broadest surface (it can 
searcely be called a ‘crystal face’), a principal section of the 
section of the crystal was just slightly inclined to a flattish side 
of it in a manner that suggested its not being a crystal of either 
of the orth metrical systems. Be that as it may, it is not a 
diamond. Finally, I took two of these microscopic particles and 
exposed them to the ir tense heat of a table blowpipe on a bit of 
latinum foil. They resisted this attempt to burn them. Then, 
‘or comparison, they were placed in contact with two little 
particles of diamond-dust exceeding them in size, and the experi- 
ment was repeated. The result was that the diamond cles 
glowed and Teappeceed, while the little particles from — 
were as obstinate and una on as before. Hence I conclude 
that the substance supposed to be artificially formed diamond is 
not diamond andisnotcarbon. Not content with merely proving 
what these crystalline — are not, I made ay experiment to 
determine something about what they are. Heated on platinum 
foil several times with ammonium fluoride they became visibly 
more minute, and a slight reddish-white incrustation was seen on 
the foil. At the tion of Dr. Flight, assistant in this —<— 
ment, a master in the craft of the chemical analyst, these little 
particles were left for the night in hydrofluoric acid in a platinum 
capsule. This morning they have disappeared, having become 
dissolved in the acid, and on eva; ion there is seen a slight 
white incrustation, on the capsule, of the resid fluoride. I 
have, therefore, no hesitation in | r. MacTear’s 
‘diamonds,’ not only not to be diamonds at all, but to consist of 
some i a one resembling an augite, 
though it would be very to assert anything beyond the fact 
that they consist of a compound of sion ly of more than 
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THE VIRTUAL LENGTH OF RAILWAYS. 
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As might have been expected, the quarry started by Mons. 
Lindner in his brochure on virtual length reviewed in THE 
EnGinzer for June 13th, 1879, has not failed to draw a number 
of others of the same theoretical turn of mind into the turmoils 
of the chase ; and if in referring to the question again we refrain 
from condemning the eagerness with which the scent has been 
followed, our forbearance is rather dictated by a kindred 
sympathy with the excitement of the hunt than from any 
appreciation of the practical utility of so purely theoretical a 
research. The ludicrous appearance of a long single file of 
palpitating enthusiasts on a wintry Saturday afternoon in the 
neighbourhoods of London, following in each other’s steps 
through self-sought puddles and surmounting difficulties of 
their own construction or choice in the excitement of paper 
chasing, apart from the advan of a healthy relaxation of 
seden' muscles, is, practically speaking, as edifying to 
the methodical spectator as are the efforts of theoretical 
students, as innocent of the actual bearing of the questions of 
which they treat as their prototypes of the realities and 
excitements of fox hunting, to the practical engineer. One of 
the latest effusions on this prolific subject is a lecture by Herr 
J. Melan, assistant professor at the Polytechnicum in Vienna ; 
and our only reason for returning to it is that he has worked 
up his ideas and deductions into a concrete form, which, 
whether correct or not, illustrates more concisely than any yet 
er. the application of thistheory. Herr Melan has inthe 

place from similar data to that adopted by his a 
arrived at dissimilar results. The method o en 
is to plot on the longitudinal section above and below, 
also to the direction of journey, rectangles whose height 
represents the virtual coefficients contained in Herr 
Lindner’s tables, for which purpose a scale is used. 
As a representati we were nearly saying a tical 
example—the two lines of railway from Vienna to Briinn— 
Great Northern and States Railway—have been adopted, and 
they offer no less a fair comparison between the apparent 
results than they prove the absurdity of the theory. The first- 
named line is, as will be seen from the di , Virtually a 
railway over a plain, with a maximum ient of x37, and 
that for only 3 per cent. of its length, and a minimum radius 


of curve of 70 chains; whereas the second has gradients of | 33s. 6d 


$5 and curves of 14 chains radius—to say nothing of 
coco in which, according to the theory of virtual length, 
the neutralising effect of the brake is required, and has a 
detrimental influence on the working expenses. 


The theoretical results amount as follows to :— 


Railway. ay. Virtual length. 

metres. |Vienna-Briinn.Briinn-Vienna| length. {coefficient 
Nordbahn | 142-54 164°83 14723 15608 | 1-0046 
Staatsbahn | 156-73 816-23 810°48 83°36 | 1-9811 
Difference | 14°19 151°40 163°25 167°83 


The practical results are so nearly alike that, apart from 
defects in administration, on whichever side they may be, the 
fares and tariffs are the same, and, judging from the market 
value of the several investments, the actual worth of the States 
Railway shares is not affected appreciably by the theoretical 
burden under which they lie. 
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THE NORTH OF — IRON TRADE IN 


Tue year 1879 is one to be remembered in connection with 
the iron trade of the North of England. At no time in the 
brief eventful history of that district has a greater variety of 
conditions occurred. The trade has never been more depressed 
by sheer inanition, or handicapped by disastrous financial 
failures ; and at the same time there has never been any 
more solid ground for hope of immediate prosperity than 
existed in the closing three months of that year. 1873 
the highest point of prosperity in the pig iron trade was 
reach For the next two years the declension was ual, 
In 1876 a series of alarming failures began with the downfall 
of the great firm of Thomas Vaughan and Company, the 
owners of fourteen blast furnaces, ironstone mines, collieries, 
and manufactured ironworks, That was followed in quick 
succession by the Lackenby rene ; Swan, Coates, and 
Co.; the Erimus Iron Company ; and Raylton, Dixon and Co.; 


almost every branch of the iron trade being involved. What | j, 


is termed ‘‘ confidence” was thus undermined ; and the mis- 
chief caused was heightened by the reckless trading which 
had been indulged in, and in some cases by the defective work 
which had been turned out, All the time the iron trade of 
the world generally was growing worse. The depression 
deepened, and large failures continued to happen round about, 
if not within the Cleveland district. 

In January, 1879, the condition of the iron trade was 
woeful, The selling price of pig iron had fallen to 35s. a ton, 
and of manufactured iron generally to £5 14s. 8d. Owing to 
the location of large Scotch merchants in Middlesbrough, a 
ae became apparent between Cleveland and 

nd. The Scotch pte. = was continually and success- 
fully ‘‘ beared,” and the consequence was that Scotch mauu- 
facturers and founders, who previously had been large con- 
sumers of Cleveland iron on account of its cheapness, began 
to find that they would be gainers by erage their 
national iron. Notwithstanding the alluded to, 
the operations of merchants upon the Middlesbrough market 
could not very seriously reduce prices, for the reason that 
most makers declined to sell rather than lose in the proportion 
demanded of them. In March, as the shipping season com- 
menced, a delusive reaction set in, and prices ascended from 
. 6d. to 36s. for No. 3. This was somewhat strengthened 
by the blowing out of a few furnaces upon agreement among the 
associated ers ; but ere it had continued more than two or 
three weeks an appalling presented itself. The coal- 
owners of Durham, whence the coking and manuf i 
coal mainly used by the Cleveland district is derived, 
demanded a reduction of 15 per cent. from the miners. In 
the Durham coal-field the northern district is devoted to the 
raising of steam coal, the southern to coking and manufactur- 
ing coal. At the moment when the reduction was required 
the coalowners of South Durham could have afforded at least 
temporarily to waive a portion of their claim owing to the 
ielaber demand which had commenced, But they cast 
in their lot with the northern owners, and were consequently 
compelled to stand or fall together. The miners ted a 
hostile front, and a singular lack of tact seemed to prevai 
amongst the owners. The outcome was the disastrous strike 
which will for long be emphatically known as the Durham 
miners’ strike. t strike lasted for six weeks, entailing 
great loss upon capitalists and untold misery upon the families 
of workpeople. Furnaces had to be put on _ blast, and 
thus glutted the market with the inferior qualities of iron, 


and many were blown out. Manufactured ironworks were 
either ‘worked at a loss from the increased price of coal, put 
on short time, or laid idle, The ironstone mines were in most 
cases closed, and the shipyards were affected by the non- 
supply of plates. It was stated that Messrs. Bolckow, 
Vaughan, and Co. alone lost £40,000 by the strike. These 
were the immediate effects of that disastrous dispute which 
might have been averted by the exercise of a little of the 
amount of reason which was displayed in the ultimate settle- 
ment of it. But there were other results of a most damaging 
character. “Everybody who thought of the matter at all knew 
that ironmaking concerns must have been tried almost to the 
limit of endurance before that strike. -It was therefore 
almost without wonder that they heard of the downfall of 
two —_ concerns, Messrs. Hopkins, Gilkes, and Co., Limited, 
and Messrs. Lloyd. and Co. The Durham strike was 
undoubtedly the instrument of the downfall of those companies. 
Misfortunes never come single-handed, and these failures were 
followed by the stoppage of the Skerne Iron Company ; 
ones, Bros., and Co.; and Jackson, Gill, and Co.; all limited 
liability concerns. Stocks of iron had increasing, 
but the failure of Hopkins, Gilkes, and Co., and Lilo 
and Co. soon caused the thirteen furnaces of those companies 
to be put out of blast, and so made the position of the remain- 
ing iron-making firms more tenable, The price of No. 3, after 
a short and unsatisfactory spurt during the strike, had fallen 
to 32s. 6d. So the summer on wearily, not a firm or 
company escaping the blasting effects of rumour. The w 
is that many more did not succumb, As hopes of any revival 
during 1879 were all dying out, and everybody was longing 
for the advent of 1880—when, it had been predicted, the de- 
ion of trade was to end—it became apparent that.a revival 
commenced in America. Quick demonstration of that was 
given by an increased demand for Cleveland iron, which 
— became almost frantic. Prices rose steadily, and 
ave continued rising. Makers’ quotations for delivery in the 
first week of January are 51s. for No. 3. : 

The official figures are not yet complete, but the following 
are not very far wide of the oan pas ed the year 1879 the 
make of Cleveland iron has been 1,504,000 tons, and of hema- 
tite and spiegeleisen in Cleveland 272,000 tons—a total out- 
. of 1,776,000 tons, as compared with 2,023,177 tons in 

878. Two-thirds of the decrease is accounted for by. the 
blowing out and 5 yy down during the Durham strike, 
and the remainder by the depression of trade. The output of 
ironstone from the Cleveland mines has been only about 
44 million tons, as com: with 5,300,000 tons in 1878, due 
to the causes which affected the production of faa Stocks 
of pig iron have been considerably decreased, being now about 

,000 tons, as compared with 337,337 tons at the beginning 
of 1879. In consequence of the t demand in September 
and October, shipments are consi poge Be excess of those of 
1878. For 1879 they amounted to about 813,000 tons, as 
compared with 760,039 tons in 1878. 

While the Durham strike was p ing, a most i i 
Thomas Gilchrist a ious been 
testing their process for t imination o horus in 
the Tennant converter, and in the later pit a of 1878 
and the early months of 1879 had received the active 
tion of Messrs. Bolckow, Vanghan, and Co., Limited, the 
y, Mr. E. Windsor. Richards. On the 
4th of April a trial of the process was made before the leading 
ironmasters of the district, The proportion of phosphoras in 
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the iron was 1°5 per cent., and that was reduced in 
the blow to 02; and Messrs. Thomas and Gilchrist then bent 
their attention to the basic brick, with which they lined the 
converter, and were eminently successful in increasing its 
refractory power so as to make it stand a considerable number 
of oun” Messrs. new Vaughan, and Co., having lined 
two 8-ton converters with the Thomas-Gilchrist lining, at 
their Eston Steel Works tested the patent on a commercial 
scale, and obtained a still greater elimination of the phos- 
phorus. The only drawback was a “‘gobbing” at the mouth, 
and in order to obviate that, they have ordered, as announced 
in THe ENGINEER some time ago, two y-constructed 
converters, at a cost of about £10,000. It ap 
reasonable ‘and feasible that Cleveland will rge 
steel- making district. Some prefer to call the product which 
issues from the Bessemer converter after the Cleveland iron 
has been submitted to the process of dephesphorisation a 
the name of ingot iron; but whatever the name, it is a 
valuable in the market, and its temper and durability wad 
been proved by the most severe tests. It is, perhaps, a 
sufficient proof of the dephosporising power of Messrs. 
Thomas and Gilchrist’s process to say that the phosphorus 
in inferior iron is reduced by it lower than in Cumberland 
or Spanish by the ordinary Bessemer process. The year 
1880 will, in all probability, witness important developments 
in the application of steel production to the Cleveland 
district. essrs. Bolckow, Vaughan, and Co. have been 
intending to — old Middlesbrough rail 

i works, and that work is expected to be pro- 
cnsied s with, Siemens-Martin steel is being made by Mr. James 
Butler at the Rosebury Works, which have been erected 
during 1879. Mr. Butler has ad the Siemens open- 

regenerative gas furnace, and has obtained most satis- 
factory results. The Consett Iron Company is stated to be 
adopting a similar process. The Darlington Teen Company is 
completing Bessemer plant. From these facts may be judged 
the progress which the year has set steel produc- 
tion. At the end of 1878 there was nothing but speculation. 
Now there is exceedin ngly good promise. 

A brief reference only can be made to the manufactured 
iron trade, The decrease in production has been very great 
in 1879 with 1878. Inthe latter year the total 
sales of the firms in connection with the Board of Arbitration 
were 421,045 tons, and in the former only 294,125 tons. The 
average ‘selling rice, too, declined from £6 2s. 7d. in 1878 to 
£5 7s. 9d. in 1879. The demand for manufactured iron is, 
however, increasing, and iron rails, which four years ago were 
the staple production, but which have almost disappeared from 
to be again inquired 
for. During the year 1880, and on bably - an early date, 
plate of ilkes, and Co. are expected 

be restarted, and something will be done towards adapting 
the Erimus Works to some branch of iron production; and if 
the North Yorkshire Works can be rescued from Chancery 
they will be restarted. Other worke which have been idle 
for a few months are pi ing for operation. 

The tonnage produced at the iron shipbuilding yards on the 


Tees, and at lepool, during the year, has only been 
59,400 tons, a + decrease upon the previous year. 
With reg to labour questions the district is now 


vee perl well placed. The Durham coalminers, the Cleve- 
land miners, the blast furnacemen, and the ironworkers are 
all seahiptbe under sliding scale arrangements; so that it may 


be expected there will no wages’ disputes of 
any mown bs moment in the new year. 


THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of Patents. 


Sales Department, for Patent ions, have caused 
much unnecessary trouble and annoyance to themselves and 
to the Patent-ofice officials by giving the number of the page of 


THE ENGINEER at which the Specification they oy is referred 
instead — giving the proper number of the Specification. 

has been made by looking at THE Encinger Index 

: of aa ad to those payes and finding the numbers of the 

ion. 
Grants and Dates of Provisional Protection for Six Months. 
4987. Neepies, G. A. Old London.—A communi- 
cation from 


4988, CoNVERTING N into Sree J. H. Wilson, Liverpool. 
Toy or SPRinG chen, J.J. Purchese, Holywell-row, Curtain-road, 
don. 


4990. Catiorapnry, G. Coutie, Li 
4092. PaLuiasses, Matrresses, &c., B. Sa’ Melksham. 
4998. RecisTERING PassENGERS ENTERING Omnrsuses, F, 8. Brown and J. 
Burrell, Southampton. 
4994. Gurrure, W. R. Lake, London.—A com- 
mounication from A. Casse, Paris. 1879. 
fer Pruwz Movers, J. H. Storey and J. W. Kenyon, 


4997. TreaTING intended for , H. J. Haddan, Strand, 
Westminster.—A communication Walker and J. Hendrichs, 
New York. 

4998. Markinc Woven Goons, J. Dux , Manchester. 

and Po.isainc Boots and Snors, H. Beresford, Maccles- 

5000. Wasuine and Y &e., A. Dillichip Works. 

ARNS, Pollock, ip > 

5001. Woven Crotus, &e., G. Rydill, Southampton-build- 


5008. CoLourinc Martrers, J. A. Dixon, Glasgow.—A communication 
from C. Rumpff, Barmen, and F. Graessler, Germany. 

5005. Steam Encuves, J. Gillett, 

= Ustoapine or TRANSFERRING GRaIN from VessELs, &c., J. Gillett, 


5007. PORTABLE CvoKING Ranozs, D. Wilson, Perc: 
ES, y-square, King’s-cross- 


5008. Looms for Weavine, G. 
5010. Cicaretres, H. A. Dale-road, Haverstock-hill, 


Soll. Pasranino Corron, &c., T. B. Kay, Bolton-le-Moors. 
5012. ARING CoTTON, &c., H Rushton and B. A. Dobson, Bolton. 
5013. oS H. . Lak London. — A 


5016. Srorrixe the Feep PINNING Macutnes, H. Martiny, 


Adersbach, 
Dressine, or &c., 8. C, Lister, Manning- 


= — 
OURING MATTER e, Southampton-buildings, London. 

—A communication from R. Kragener, Elberfeld. 

5022. Rotary Sream Exouxes, W Cutler, Eton. 

5023. Apparatus, W. Conquest, Tudor-street, London.— 
A communication from R. M. Hoe and 8. D. Tucker, New York. 

5024. Wonkiwo Hypnaviic Macniwery, F. M. Lyte, Saville- row, London. 

6035. Arranatus for Drawino orr Ligips, A. M. Clark, Chancery-lane, 
London.—A communication from J. M. Thayer, Randolph, Norfolk, 
Massachusetts. 

5028. Onvects Visteiz in the Dark, &c., M. A. Wier, Grace- 


+4 
. Buax . M. 

Lambeth ‘comans, ictoria-street, London, ‘and 8. 
tty 


Charing Cross, London.—A communication from T. Wastchuk and N 
SULPH of Por. 0. E. tag Liverpool. 
ULPHATES ASSA, 
LOADING Mecuaniso for vy Guns, G. Warwlck- 
5034. Looms for Weavine, O. Brigg and T. H. Brigg, Bradf. 

or Rotts of &., W. John- 

5036. WorkMEn’s Time, O. Eiselle, Spencer-street, Goswell- 
road, London. . 

Roor Lamps, O. G. Pritchard, Crutchedfriars, 

5038. Raitway Brakes, D. M. Queen Victoria-street, London. 

5039. WarTer-cLosets, E. G. Banner, London. 

Grain T. Hardy Waterloo Foundry, near Poole, 

ndaon. 

5041. Drrecr ExTracrion loping from Sea-weep, &c., E. Edmonds, 
Flee London.—A communication from F. Jullien, Lorient, 
Morbihan, France. 

5042. Surkts, B. J. B. Mills, South ti 
munication from C. Donnet, Lyons. 

5043, Tricyo.es and Bicycugs, &c., H. T. Kirby, Leicester. 

5044. Wire Drawine, J. Imray, " Southamaptes-bulldings, London.—A 
communication from P. Muhlbacher, Ferlach, Austria. 

5045. INCLINATORIUMS or DipPING AZIMUTH CoMPASsEs, J. Imray, South- 
mere Sane London.—A communication from J. Peichl, Trieste, 

ustria. 

5046. SHears for Curtina Metat, &c., H. S. Purkis, Stroud, and W, G. 
Etchells, Huddersfield. ag 

5047. Renperinc Borties, &c., Impervious to Am,-H. E. Newton, 

cery-lane, communication from A. 
5048. TraisotrTTiNo Motion from one Cone Drum to another, J. Swallow, 


Mancheste: 

5049. Hain Resronzns, 8. W. Rich, Croydon.—9th December, 1879. 

5050. Burupinos, &c,, T. Hyatt, Kensington. 

=. Se Gas Motor Enorves, E. C. Mills, Dunham Massey, and H. Haley, 

‘oston. 
5054. Lock Nuts, D. Halpin, Shepherd's Bush. 
Piastic Compounps to Movu.pine or Suarrne Diss, M. 
, Cannon-street, London. 

the MoTIoN of Locomotive Enornes, &c., W. Fox, 
Burton-on-Trent. 

5060. Beer and other Liquors, &c., F. Nunns, Halifax.—1l0th 


3790. TRUSS Sprines, J. Coxeter and 8. J. Coxeter, Grafton-street East, 
London.—2uvuth September, 1879. 
4282. and Un.oapine Vessets, W. Rennie, Newry, Ireland.— 


1879. 
—s SEPARATING Sewace, &c., G. Barnard, Edinburgh.—3rd November, 


4408. Rerixixo Copper, J. Bevan, Bury Port, Carmarthen.—4th November, 

4521. Foop for Horses, &c., T. Bowick and T. G. Bowick, Bedford.—6th 
fovember, 

and Lusricators, J. N. Floyd, Handsworth.—sth 


4610. Composrrion Jey and Preservinc Buitpines, &c., J. E. 
F. A. Reichel, Leipzic, Saxony. 


PELLING VESSELS, ilson, Parliament-street, Westminster.— 
&e., E. Dyson, H. Dyson, Attercliffe, and 
EARING Raas, &c. A’ fe, an 

W. , Castleton.—2lst November, 1879. 

4761. end Saccuarine Syrups, D. MacEachran, Greenock.—22nd 

= FURNACES, J. Dodge, Newton Heath, near Manchester.—25th Novem- 

Antiseptic, A. Bell, Newcastle-on-Tyne.—27th Novem- 

4865. Wricuine Loaps carried by Carriages, &c., R. Harper, Sale.—28th 
900, Mostoat E. E. Bornand, Howland-street, Fitaro 

4 USICAL INSTRUMENT. 
square, London.—ls¢ December, 1879. . 

4920. Oncan Pires, W. Sweetlan eetland, Bath. 

4930. ConstrucTixe Bripegs, &c., 7 Kendall, Curnwall Lodge, Norbiton. 

4 RITING on or KING c., J. es, Armley.— 
December, 1879. 

5051. Gas Apparatus, A. M. Clark, Chancery-lane, London.—A communi- 
cation from L. Dessirier, Paris 

5053. ‘Os, &c., P. Thompson, Lord-street, Liverpool.—A 
communication from M. Stuart, Antwerp, Belgium. 

5055. Removine Mup, &c., from SxwaGe and other ‘Waters, J. Parrott, 
Beddington, and W. W. Good, Croydon. 

5057. Horsesnoes, J. Doran and R. Tunbridge Wells. 

5059. Stanps for Decanters, &c., G. Betjemann, Pentonville-road, 
London.—10th December, 1879. 

Lapies’ Dress Suspenpers, H. Halladay, Burbury-street, Birming- 


5063. Ain WATER-WHEELS, G. Pocock, Devizes. 

5065. PERFORATING, &c., Macuines, J. C. Mewburn, Fleet-street, 
—A communication from La Société Mazzuchelli ‘et Mallard, Paris. 

5067. Bepsteaps, N. G. Roberts, Birmingham. 

5071. MARKING BILLIARDs and other a A. Kennard, Leicester. 

5073. WATERPROOFING TEXTILE Fasrics, W. J. Almond, Little Britain, 


Dr. H. Griineberg, Co! i, German 
es, F. Boyer 


es, France. 
5079. Stirrvp Leatuers with Sappies, H. 8. Wilton, 
Oxford-street, London. 


5081. Lock Nuts, E. Horton, Almg and New Alma — — 

5083. LavaTORY APPARATUS, W. Baird, 

5085. DYNAMO-ELECTRIC MACHINES, &e., L. Wise, White 
Westminster.—A communication from 2 Bi 

5087. Stove, J. Moore, Balham-hill.—11th Decei 

5091. EVAPORATING Brive, L. Brun and O. Rose, Rereadex 

510}. Automatic PULLEY-BLOCK Brake, C, A. Tew, Birmingham. 

Burners or Apparatus for &e., J. C. Thomas, 
dMinories, London.—12th December, 187: 


London.—A com- 


on. 
5075, DIsTILLING APPARA’ 
TRIMMING QUICK-SET 


Inventions Protected for Six Months on the Deposit of 
Specifications, 


Atarm Betts, 8. Pitt, Sutton.—A from 
Westminster.—A com- 


lestown, U'8.—1 1879. 
5197. Purmryine Gas, H. J. Haddan 

munication from 0. Lugo, Flushing, vse and W. T. Lees, Brooklyn, 
U.8.—19th December, 1879 
&c., A. M. Clark, Chancery-lane, London. 


5207. PRESSING or BALING Hay 
— communication from P. K. Dederick, Albany, U.8.—19th December, 
9. 
5209. CHaraina, &c., the Retorts of Gas Manuractoriss, A. Q. Ross, 
Cincinnati, U.S.—20th December, 1879. 


Patents on which the Stamp Duty of £50 has been Paid. 
4884. A. J. Acaster, Princess Works, Sheffield. — 18 
December, 1876. 


876. 
2369. Curtine, &c., Metat, W. R. Lake, Southampt 
London.—18th June, 1877. 
4008. Lamps, H. E. Willis, Buston-road, London.—19th December, 1876. 
4924. ATTACHING Sueets of Parer ToGeTHER to Form Books, &c., P. 
Jemsen, Chan: London. —20th December, 1876. 
5000. ORDNANCE, EA Hellhoff, Chancery-lane, London. — 27th 


December, 1876. 
77. CHLORINE, E. Solvay, Brussels, oan eS 
91. HyDROCHLORIC AciD, E. Solvay, 
1 


January, 


Haynes, Paul's Wharf, London.—18 876. 
Crank-ax es, Sir J. Whitworth, Manchester.—2lst December, 


sone. Rar Enns, &c., into Cc. 4.6 
— , and W. Williams, Oakfield Works, Llantarnam.—23rd December, 

1748. Steam Borcers, E. Solvay, Brussels, ium.—Sth May, 1877. 

2687. TREATING BICARBONATE of Sopa, E. vay, Brussels, Belgium.— 
ge J. Gill, Bi 20th December, 187: 

4917. Gas Geove, . Gill, 76. 

4985. &c., G. Palace Wharf, Stangate, Lambeth, 
London.—21st December, 1876. 

4989. Apraratus, A. L. Normandy, Albert-square, Clapham- 
road, London. — 2lset December, 1876. 

4040. Generative Steam, &c., A. Cordier, Princes-street, London.—2ls 


4962. Was Canps, J. Moseley, Manchester. — 22nd 
4021. J. R. Dry, Orientalstreet, East India-road, 


and §. Anderson, Crutchedfriars, London.—20th 
and 7 W. R. Lake, Southampton- 
dings, London.—2lst ‘December, 187 
4950. Loorep or Terry Fasrics, J. M'Cabe, Droylsd 
4985. Bucxuzs, &c., J. 8. Crowley, Manchester.—23rd December, 1876. 
4990. OPERATING RAILWAY y Brakes, A. M. Clark, Chancery-lane, London. 
49, PREPARING Gene, &c., A. M, Clark, Chancery-lane, London.—4th 
January, 1877. 
—13th January, 1877. 
5021. Moutprne Desiens, &., A. M. Clark, Chancery-lane, 
December, 1 
4947. SURFACES for SKATING, &c., J. A. Calantarien Scarborough.—22nd 
December, 1876. 
4970. Bueacuine Ki J. ell.—23rd December, 1876. 
MorTor NES, R. Hallewell, Blackburn.—23rd December, 
4995. Mar Syrup or W. R. Lake, South ton-buildi 


Jan. 2, 1880, _ 

4938. Hortow Metat 

buil 

—22nd December, 

1876. 

—23rd December, 1876. 
184. ComBrne Frerous Sunstances, A. M. Clark, Chancery-lane, London. 

London. - 28th 

Ashcroft, Halliw 
4972. Furnace ne = . Wright, Sheffield.—23rd December, 1876. 
London. — 26th December, 187 % is 


hnilat 


6. 
METALLIC T. Kendrick, January, 


W. R. Lake, South t , London, 


. Kenner y, 

5050. SUGAR-CANE MILLS, C. DA rom thampton-buildings, London.— 
30th December, 1876. 

5064. Looms, T. Aldred, Macclesfield.—30th December, 1871 

5005. CoLLECTING, &c., SEDIMENT in A. Clark, Chan- 
cery-lane, London.—27th December, 1876. 

5010. Topacco, H. . Kell ly and R. L. Wright, North Earl- 
street, Dublin. —28th December, 1876. 

5029, ReTauxine the Wires of Wire Fences at Proper DIsTANCES APART, 
W. P. C. Bain, Edin th.—29th December, 1876. 

5032. Se.r-acTine Gates, W. Walton, Denton.—29th December, 1876. 


Patents on which the Stamp Duty of £100 has been Paid. 
Apparatus, W. C. Baker, New York, U.8.—16th December, 


8836. Snomemnete, &c., Woven Fasrics, W. W. Urquhart and J. 
Lindsay.—18th December, 18 872. 

3860. Covertne the TrEaps of Srers, &c., R. B. Stewart, Clarence-road, 
Bow, London.—19th December, 187 

3872, Pruxtinc MAcHINEs, J . Wade, Halifax. —20th December, 1872. 

3968. G. T. Bousfield, Sutton. 81st December, | 1872. 

64, Exrractina Nais, A. W. C. Williams, pt 
London.—6th January, 1873. 

$915. Carsonisina Cray, &., G. H. Smith, Southampton-buildings, 
London.—24th December, 1872. 

3959. IMITATION or ARTIFICIAL Leatuer, J. Harrington, Ryde.—3lst 


872. 
3919. FirE-BRICKS, &c., T. Williams, Rose Villa, Croft-street, Roath.— 
26th Decen 18 


174. Spmxninc Woot, &c., H. A. Bonneville, Piccadilly, London.—16th 
January, 1873. 


Notices of Intention to Proceed with Patents, 
3260. TarTartc Acip, &c., J. Marzell, Russell-square, London.—A com- 
munication from F. ietrich.—13th "August, 1879. 

— — motive Enoines, A. J. Sandron and G. Treherne, Pimlico, 
ndaon. 

3279. Beer Encrnes, T. e Worthington and J. Fish, Blackpool. 

H. Thompson and W. Dawes, eeds.—14th 
ugust, 

Marine Enoines and Bortrrs, C. Jones, Liverpool.—lith August, 


3313. Fasrentnos for DREss Bexts, Gartess, Straps, &c., J. B. Brooks, 


$316. SHorts, E. Field, Adelphi, London, and W. B. Lord, Hampstead.— 
16th August, 1879. 

3325. SunaquEous Srructures, 8. Lake and T. W. Taylor, Queen-street, 
Cheapside, London. 

$327. Serrinc Macutnery in Moron, &c., J. Hall, Chancery-lane, London 
—A communication from A. Godfrey. 

3328. Harmoniums, &c., E. G. Brewer, Chancery-lane, London.—A com- 
munication from’E, Seches. 

3330. DEMOLISHING the Brick or Stone WALLS of Hovszgs, &c., O. Ber, 
Fleet-street, Lo 

W. Hoyle and J. Rotheray, Bradford.—18th dugust, 


, Manchester.—A communication 


3335. Carcuine Rats, &., G. 


+h, +, hnilat 


3355. Morgan. , London. 
—A communication from P. A. Porlier. 

3357. Looms for Weavina, T. E. Wilson, Lille, France.—20th 

Fastenines for GLoves and Boors and SHoes, J. Hin 


3372. ‘OOTH-BRUSH RACK &ec., F. Cooper, Aston, 
8374. Bg my Way TRAMWAYS, J.8. Matthews, C. E. Winby, and 
J. H. Winby, Cardiff.—21st August, 1879. 
8386. LNTERCEPTING the Heat “RADIATED from &., E. P. 
, Southamp , London.—A comm from 


agn. 

3389. Grain ELEVATING Macutnery, W. R. Lake, Southampton- 
London. — A communication from J. B. Stoner.—22nd August, 1879. 

= Surps’ Lamps, I. Blake, Aston, near Birmingham.—23rd A 


3408. Szwine and 
Berlin.—A communication from M. Gritzner, C. Delisle, R. Gritzner, 
and J. Gritzner. 

$414. SeamLess Buckies, R. Gellhorn, Gonzales, Texas.—A communica- 
tion from W. J. Carnes,—25th August, 1879. 

$429. Domestic FirePiaces, E. Roberts, Ruthin. 

MecuanisM for Venicies, J. Bickford, Exeter.—26th 

ugust, 1879. 

3449. Rotary Puups, G. W. von Nawrocki, Berlin.—A communication 
from O. Rauchfuss.—27th A t, 1879. 

3466. SHEDDING Motions for FANCY Weavinas, H. Livesey, jun., Green- 
bank, Blackburn.—A communication from N. N. Wadia. 

3470. SUPPLYING WATER. to Crrtzs, &c., W. R. thampton-build 
ings, London.—A communication from N reen,—28th ‘August, 
1879. 

Buck.es, C. N, Eyland, Walsall.—30th 1879, 

3509. Execrric Lamps, R. E. Crompton, Queen Victoria-street, London. 
—2nd September, 1879. 
8581. ALLovs of NickEL and F. Glaser, Berlin.—A communica- 


EMBROIDERING 


tion from T. Fleitmann.—6th mber, 1879. 
3608. Mitts, C. D. Abel, ‘Southiampton-bui London.—A 
communication from Société Anonyme et Ui du Nord et 


de l’Est de la France.—8th September, 1879. 
8671. AnTiFicIAL A. M. Clark, Chancery-lane, London.—A com- 
munication from C. Edwards. 
3674. the VaLves of Governors, J. Illogan.—18th Sep- 
, 18 
Lendon.—A comm A. Gerard -Lescuyer,—15th Sep- 


tember, 1879. 
8711. MusicaL Boxes, A. Browne, th ton-buildings, London.—A 


8728. 
17th 1879. 

3785. sien’ Frames ard Sasues, &c., W. P. Thom High am. 
London.—A communication from M. A. Guipet.—20# h Beptomber 


3832. Banpep Wire, W. R. Lake, 8 
communication from F. Billings.—23rd September, 1879. 
40387. Warer-cLoser Apraratus, W. R. pton-buildings, 


Lake, 
London.—A communication from A. Edwards.-—6th October, 1879. 
4071. Post-MARKING Letters, &c., T. Leavitt, Boston, Massa- 
chusetts.—8th October, 1 
4217. Lamps for = .» purposes, W. Teale, Worsley.—17th Octo- 
ber, 1879. 
4221. Sunpsate of Potasn, A. Dupré, Westminster Hospital.—A com- 
munication from F, Dupré and C. Hake.—18th October, ag 
4236. Reaisterino the Sreerine of Vessexs, &c., H. nm, Manchester. 
—A communication from L. Kuechen, R. Kuechen, ond ". Kuechen. — 
20th October, 1879. 
4256. Switcnes and C. W. E. Marsh, Newport, Mon- 
mou 
4260. Foop Tastes, W. J. Jones, Pall Mall East, London. 
—2let October, 1879. 
4820. Seuy-acrino Atmosrnenic Eworres, W. W. Harwood, Manfield.-— 
Gan, and Am Exoines, C. W. St. Swithin's-lane, 
4337, Gas, Varou m 
“lane, London. 24th Oeiober, 1670. 


London, and A. 
4447. Woon, Richards, Manchester.— 81st October, tare. 


| 
| 
> 
| 
Thomas| 
8, 
E 
8, 
ust, 
—— 
4923. Treatinc Woot, A. M. Clark, Chancery-lane, 
; communication from Messrs. Aubert and Son.—16th Septe , 1879. 
3727. Temperinc Guiass, &., A. M. Clark, Southampton - buildings, 
London.—A communication from J. M. A. Deherrypon. 7. 
171. Siticares and Atuminates of Lime, &c., E. Solvay, 
Brussels, Belgium.—12th January, 1877. 
] 
| | 
i 


A. 
4751. THREAD, 8. Bash, Manchester, 
London. 


Jan. 2, 1880. 


4465. Pontaste R. R. Gubbins, New Cross, London.—let Novem- 
4544. Svaan, B. Newlands, Victoria Docks, London.—7th 
4576. Lars, A. Edison, Menlo Park, New Jersey, U.8.—10th 


Bonz Boxes, H. W. Whitehead, Leeds, and J, Stake, 
4626. or Hepes, é&c., A. Ridgway, Maccles- 
4070, Sreamsuies, T. and T. Cooper, London.—17th November, 


EATING REFUSE c 
4732. Ropzs, Corps, and Baxps, G. F. James, Salford.—20th 


November, 
4740. Soar, Ww. TJeyes, Birmingham. 
4743. Fittinc Packina &e., D. Belfast. 
H. Levy, the Poultry, 


4752. Bor Furna J. M. Stanley, 


Erasing. 
ae BREECH-LOADING Gi W. A. F. Blakeney, Bury-street, London.— 
November, 1879. 


4782. Looms for Weavine, A. R. Austin 
4788. Transrer Printina, J. Imray, -buildings, London.— 
A communication from H. Schmi th November, 1879. 
4799. Boots and T. Thompson, A A. Wilson, and J. Wright, Leeds. 
4801. for AvToMATICALLY COILING Wire Rops, P. M. Justice, 
buildings, London. — A communication from ©. H. 


4500. Bre REECH-LOADING SnaP-Guns, H. F, Rotherhithe. 
4828. CoLounING MATTERS, A. Dixon, Glasgow.—A communication 
feom W. Meister, Lucius, and A. ge —26th een 1879. 
4862. Packine Cans, 8. Sutton.—A communication 
oak L. 27th Ni 9. 
1LEs, R. Beckett, Hartford. 
T. Kendrick, Birmingham. 
4895. Furrowine MILL-stones, R. Smith, Stone. 
4897. Burrers, T. B. Matthews, Sheffield, and I. A. Timmis, Westminster. 
—29th November, 1879. 
4943. Writina INSTRUMENTS, F, W. Monck, Southam -row, London. 
4948, ELecrricaL Sionaus for Raitwavys, J. Conklin, jun., New York. 


1879. 
4977. Reau.atine the Surrty of Sream, J. Churchill, Holloway.—5th 
December, 1879. 
5039. WarTeR-cLosets, E. G. Banner, Billiter-square, London. 
6043. Tricycies and H. Kirby, Leicester. 
5047, Renpertna Borrues, &c., Impervious to Air, H. E, Newton, 
any -lane, London.—A communication from A. Caen.—9th Decem: 


1879. 

si’ TELEPHONES, &c., J. Imray, London.—A 
communication from J. F. Bailey.—16th December, 1879. 

8359. BLeacuine Raw Jute, &c., J. H. Johnson, Lincoln’ s-inn-fields, 
London.—A communication from A. Girardoni. —20th August, 1879. 

3397. MecnantcaL Hanp A. Lunéville, France. 

8043. Securtnc Wiypows, F. L. Leech and E. Holland, Cheetham Hill, 
near Manchester. 

3404. Lurrine Strong, &c., 8. Griffin, Bath, and G. Hancock, 
Corsham.—23rd A 1879. 

3415. Or Lamps, L tg New Wandsworth. 

Warm WATER or other Liquip, J. Henderson, Tayport, and 


, Dundee. 
3421. BLorrina Paps, J. K. Kearns, Southwark-street, London. 
Guass TumBiers, &c., J. G. Davidson, Dunston.—25th 
ugust, 
3428. Apparatus, L. A. L. Irving, Old London. 
HJ. Had Haddan, Strand, Westminster.—A com- 


. Asperen, 
ING MACHINES, D. G. Williamson, Bombie, N.B.— 
8443. E. Bennis, Bolton. 
3444. Coverina RAILWAY Wacons, &c., W. B. Berrey, Rainford Mill, 


8458, Sprewina and Twistixe Ma‘ Glenanne. 
3454. Separatina from Liqut rers, C. H. Roeckner, New- 
castle-on-Tyne.—27th August, 


1879. 
3472, Lysus.aTING Wines, A. Wilkinson, Paddington-street, 
London.—28th August, 1 
3478. Puppiino, &c., Furnaces, 0. A. Day, Serle-street, Lincoln’s-inn, 
London.—A communication Sten J, Lukens, 
8480. Frre-arms, &c., W. Soper, Reading.—29th August, 


1879. 
3486. Tank Locom C. Kesseler, Berlin.—A communication from 
fir Locomotivbau und Maschinen- 
on. 


8487. Deep SEA Sounprnos, T, F. Walker, Birmingham. 
3490, Protectina Harzours, &c., J. Shields, 
3492. Dryinc other Moist Supsrances, A. McDiarmid, 


-—80th A 
Stokes, Falmouth-road, Surrey,—1lst September, 


PERMANENT Way, &c., F, W. Crewe. 

3566. Fisuways, A. M. Clark, lane, London.—A communication 
from M. McDonald.—4th September, 879, 

8567. Covers for LITHOGRAPHIC J. A. R. Hilderbandt, 

ter.—A communication from P. Gripekoren R. Gripekoren, 

3588. Conpensinc Steam, &., C. mpton - buildings, 
London.—A communication from O. 

3599. Fire Inpicatino Apparatvs, J. G. South buildi 
London.—A communication from A. P. September, 

J. Jenkins, Cardiff. 


1879. 
3615, CLEANING and 
Tansee, Prates, D. Whitehouse, Newport, Monmouth.— 
3680. SELF-RECORDING Tuermometers, H, Airy, Blackheath. 
3684. CHAMBERED BREECH-LOADING HaMMERLEsS Guns, F. 
Birmingham.—15th September, 1879. 
Winpow Sasues, &c., 5. 4 Westminster, and 
B. Greenwood, Bayswater. —16th September, 1879. 
M. Blair, Sunderland.—17th 1879. 
8766. DRrvinc Paper and PAasTEBOARD, F. W: Frankfort-on-the-Maine. 
—A communication from the Society for the Manufacture of Wood Pulp. 
Tawine Burne Gedge, Wellington-street, Strand, Lond 
. Tawine SxINs, on. — 
A amare from J. Garrel and J. M. Martin.—22nd September, 
3933. CK-MATCHES, &c., W. Halifax.—A communication from 
R. ke.— 30th Beptember, 1 9. 
Our Suips’ Boats, &c., J. Hudson, Liverpool.—2nd October, 


sore B. Hunt, Serle-street, Lincoln’s-inn, London.—A 
an tee J. Arkell end L. P. Juvet.—3rd October, 1879. 
4000, VeLocipepgs, J. Turner, Coventry. 
4019. RarLway CarriaGe Covupiincs and 
on.—A communication from 
Tre and_ Iron contained in Tix-pLate Scrap, &c., W. 
4 , Crawshay- 
4710. Startine, &c., TorPpepo and other Boats, W. Sayer, Derby.—19th 
November, 1879. ‘ 
for Pacxine Borties, &c., T. Cockcroft, Birkenhead.—20th 
4966, Anmown-PLATEs, &c., J. W. Spencer, Newburn.—28th November, 
4965. SieNaLtrna upon Rartways, 8. A. Croft and R. Lomax, Man- 
chester.—4th December, 1879. 
4978. Canmiaces, R. H. Brockelbank and B. P. Laws, Islington, London. 
LOURING MATTERS, J. xon, Wes' 
from C. Rumpff and F. 
5031. of Sopa and Porassa, 0. E, Pohl, 


5050, Buripinos, T. Hyatt, Addison-gardens, 
5056. MouLpina or Dies, M. Gray, London.—10th 


December, 1879. 

5161. Macmine Guns, H. H. Lake, Southam -buildings, London.—A 
communication from E. G. Parkhurst.—1 ,1 

Atarm Bewrs, 8. Pitt, Sutton.—A communication from 


Brown. 


persons having an interest in opposing is such 
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1979, 6d.; 1998, 6d.; 1998, tod 20 , 2d.; 2075, 90 24°; 2084, 2d.; 
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2106, 2d.; 2107, 2d.; 2112, 2d.; 2115, 2d.; 2117, 2d.; 2122, 2d.; 2124, 2d.; 
2125, 2d.; 2180, 2d.; 2182, 2d.; 2136, Qd.; 2189, 2142, Qd.; 2145, 2d.; 
2148, 2d.; 2140, 2d.; 2158, 2d.; 2155, 2d.; 2156, 4d.; 2157, 2d; 2160, 2d.; 
2102, 2d.; 65, 4d.; 2169, 2d.; 2170, 2d.; 2171, 2175, 2176, 2d.; 

2241, 6d.; 3520 8d.; 8409, 6d. 


*,* Specifications will be forwarded from the Patent-office on 


remi! 
Holborn, to Mr. H. Reader Lack, her 8 Patent-office, Southam; 
ton-buildings, Chancery-lane, London. 


ABSTRACTS OF SPEOIFIOATIONS, 


rel Tue En the 
Prepared at the office of 


1896. Spoons, H. Krupp.—Dated 8th April, 1879. 


costly stones or other su 
ornament the spoon which ‘is cast in ee toca manner, 
1897. H. Krupp.—Dated 8th A, 1879.—{ Void, 
Goods coated by the galvanic process with a pe first 
cunod in a copper solution suitable for galvanic oops ais and then 
oa tah oe galvanic process with a coating of chemically pure silver 


1408, Inon Piates witH Tin, &c., D. Davies.—Dated 9th April, 


The oxide of iron is removed from the plates by placi em. Ss ogee 
raised by hydraulic cranes and lowered water 
the bed of an ey 4 planing machine moved to and fro, Peers thus 
causing the liquid to flow between the iron plates. The lates are fed 
into a grease or flux pot and conveyed oe, endless bands working g, ase 
grease pot and bat Juid petro for delivery into the feeding, w: 
ing, and fi finishing ro! — at the other end of the machine. The 
pier wen coated are cleansed from metallic oxides, scruff, or other 
uurities by means of a duplex reversible roller box, formed 
of Sumber of rollers between which the plates pass. 


‘ot p 
with groove ta the tte surface, so as 
to form a bearing surface o te groove. Tho heel is 
bears on each side of the groove in the rail. 


1453. Spaines To Pistons, Pumps, &c., M. Prior.—Dated 12th 


il, 1879.—( Void.) 4d. 
a rings metal of a double or 
eed or web section, with a central feather, so that when coiled 
ona ona seneal with the central feather radial and the two webs 
parallel to the axis of the mandrel, the outer web will lap over the inner 
web, and form a true surface along the inner or outer circumference and 
length of the spring so coiled. 
1500. Gas Enaines, C. Linford.—Dated 1879. 6d. 
A cylinder and piston with crank or lever as in an ordinary steam 
were the yleten than a burning ond | Stted 
a yond as a an 
condensing chamber. 
1521. Larues ror DENTAL AND OTHER Uses, G. YH. Jones.—Dated 18th 
ection with an ordinary latho, the 
and pump are conn A 
pump being worked an excentric ti th 


and is thus worked simultaneously. water 
of the tank and ht ina — over the erinding wheel, 
posegeon bs it passes into a trough and thence to the trough. 


1568. Fire-arnMs AND RECEPTACLES FOR Canraiposs, A. J. Haddan.— 


Dated 2ist near tho communication. 
ed sides of are 
placed so 


ferably on 
holders or rece es, a box fitted with 
as to be ready hand fort for firing. 


1643. Wasuine anp Drvine Grasses &c., A. Smeal.—Datéd 


26th April, 1879. 6d. 

A roller capable of revol in a trough carries clips to hold —_ 
of a glass. The roller is ca + toa and dashes the glasses into the 
water in the trough and cleans them. ve the roller is a rail ; 4 
spindles with attached thereto, which ar are lowered into the 

id the spindles being revolved by Prema. both the fhside 


an 
and onside of the glasses are wiped 
1652. Prixtine R. Lake.—Dated 26th April, 
commiting of the aie placed by a 
of the magnet is re; a 
pper, th thus forming two single-armed p 
bar ot ep in the same circuit, and have consequently four poles, - 
rie two are utilised for the rotation of the type wheols and of the 
needle and two for the impression. A supplementary one-armed electro- 
earl a traversed by the line current is transversely to the 
pal magnets, so as to present the two = its curved 
front of the poles of te principal magn means, the prin 
ing bobbin being conveniently effect is elem 
augmented, 
= H. J. Haddan.—Dated 28th April, 1879.— 


into contact with the roller. 
1662. Vatve Apparatus ror In STEERING SHIPS AND OTHER VESSELS 

By SreaM Power, G. D. Davis.—Dated 28th April, 

A chamber with starting and shut-off valves is supplied with steam from 
ot a be ply. At the lower part are three openings, comm 

, the outer two of which cee penton by two other chan- 
be with the supply and exhaust a rnately for the supply of 
steam to the pistons for operating th dder ore whilst the centre 
= is in communication with the exhaust passage. Working on the 
wer face of the steam chamber bth ite capable of being actuated 

this valve has on its under 


with s' le 80 as ut 0: su 
ich it when the 


the starting valve upon w movement has 
boon tis ring gear. 
1665. Ha; 28th April, 1879. 8d. 
people e num ns means 0} 
a attached tothe t the are in turn 
so as to bar the entrance through th 


1669. Lowerinc Persons aND WEIG! J. Batley.—Dated 29th A: 
1879.—(A communication.) 6d. 
the ends stan out in opposite directions in line with each other. 


to a fix: 
himself by increasing or dim the 
nee on the tube, by 

a weight is be lowered the pressure is 
the lower end of the rope. 
1670. Screw Prore.iens, N. D. Spartali.—Dated 29th A he 8d. 

An elongated central piece supports six blades, two and 
in two sets of three each, on 


four cross blades Ly ies of 
the centre, there one main blade and two cross es eevenged, at 

su wo cross one main blade placed «ligh' y or 
excen half, and each side of the centre piece is made 


17 


16°75. Incrzasive Dravonr V: Sroxz Rooms or 
SHIPs, = J. Mewburn,—Dated april, 18% 1870.—(4 


This relates to im: Inner 4661, 16th November, 
1878, and consists in making es of the annular orifice 
by the outer diamet the suction cone in 

three fourths the diameter of the 

mapresses air which passes through a 
toa a blast the ‘unnel of the stoke-room, so that the 
mapressed escapes in the direction towards the stoke-room, and 
nae with it a large quantity of air and propels it into the stoke-room. 
Taps, P. Leeming and R. Ray.— Dated 29th 1879. 4d, 
in a recess above the 
of the tap. 
ar wane an india-rubber washer. Above 
taining the valve, ee pensting of a piece of 
porte ard than the hole in # the first plate, which it covers and makes a 
wl t. The valve is opened by means of a lever or other suitable 
contrivance. 
1689. Burnixe Liquip Fort, W. R. Lake:—Dated 29th April, 1879.—(A 

The appa tus fe king consists of 

e apparatus for hea‘ coo! col of a tray, at one énd 
which is an inverted fountain to contain tain the and w: A sf 
an open to 
oil. From the bottom of the vessel a pipe conve: 


1690. Enpiess Banps on Straps, W. R. Lake.--Dated 29th April, 1879.— 


(A communication.) 

Pisces of of hide, the hie of which have been thinned, are put in a vat 
with paste or glue, and afterwards with their ed Ps overla ing 
upon a sheet Pressure is then applied, and fres 
until the required thickness is obtained, when a piece of linen is secured 
to the upper side, and the band finished by sewing it through and 


through. 
Exectric 8. Sellon and H. Edmunds. 


ber, a current of air 
oil so as to form a spray, which is burnt in 


1602. Reevtatine 
—Dated 30th April, 1879. 
An automatic switch is paced in the circuit, and as a retaining or other 
thereof becomes heated by nt yoy of the current, 
be brought into action and ca to connect the two 
collecting brushes of the dynamo-electric machine with each other, and 
thereby cause the induced current to cease and free the motive power 
engine of its work. An arrangement of resistance coils so control the 
generation of the current as to limit the quantity produced to the require- 
ments of the work in hand. 
1693. Exevatine Depositine SanD, Mup, Earta, &o., Edwards, 
ted 80th 1879.—(A communication.) 6d. 
A vertical frame 
it in bearings fitted in a Upon the upper part of the frame are 
transverse bearings to receive the centre pieces of a frame on the end of 
which are wheels, over which a chain of endless buckets age 
1790. Dry Gas Merers, J. Turner.—Dated 80th Apri 
are employed _ consist each of Rime plates 
with po. in centres, throug ich pass collars rather less in dia- 
meter. Hetereen: the cays of the} pon and the collar passes the edge of a 
leather bend, : hey the edges of the collars are then turned over the band, 
thus : us making the diaphragm perfectly gas-tight without the use of string 
or glue, - 


ComPREssING OR CONDENSING Ai, T. Cartledge.—Dated 30th April, 

A oon of pumps of gradually diminishing area is employed, the first 
pump the atmospheric air and comp: 7" toa certain density 
and then delivering it to a reservoir from which the second pump draws 
its supply and so on through the series. The plungers of al all the pumps 
have the same stroke and are worked by cranks or en 
that they follow each other, so that no two plunge pay the same 
position at the same time, ‘and one-half of ‘am — pew whilst the 
others are being depressed. 

1704. Boiters ror Treatine Fisrovus MATERIAL FOR PAPER-MAKING, 
Sinclair.—Dated 30th April, 1879. 8d. 

Vertical cylindrical boilers used for treating esparto and similar fibrous 
materials are made without the central vomiting pipes generally used, 
ly e pipes being preferal orizon' 
boilers in form of a horizontal linder with 
ends, and turn on central end trunnions fit with stuffing- - pipe 
connections. bys is Skee tone at one end by astationary pipe having 
pee its —— end end pevteeting to the boiler a hollow h on which is 

to the having three branch pipes extending 
to along “he cylindrical part of the boiler where they are perforated. 
Each branch pi) receives steam when it is under the steam 
head, and then its perforated part is under the liquid and ma’ 
the boiler, and the steam blows through them. 
1707. Cueckine Apparatus, F, Wirth.—Dated 30th April, 
18’ 

To the axle of a four-armed turnstile is attached a disc provided at the 
circumference with four slots, in one of which rests a projection of a 

movable locking lever, so as prevent the turn: of the disc. The 
yes entering pushes back a knob, thereby allo the lever to be 

ifted up, and so disengage the disc. Sim taneously with d 

the knob the person turns a hand attached to a sleeve working on the same 

axis as the knob until the hand points to the number of the workman or 

bine dial plate over which it moves, such turning motion being shared by 

linder form, the continuation of tho axis of the knob, and having a 

h icoidal groove at its circumference. This groove receives a pin which, 

by the revolving motion of the cylinder, teuvels pane parallel to the axis of the 
tter and takes with ita mar instrumen the 

a position in front of a marking sheet, which corresponds to the ition 

the indicator. 
Wrinoina MACHINE ror Enpiess Faprics, H. J. Haddan.—Dated 

th April, 1879.—(A communication.) 6d. 

Two revolving rollers are ——— the lower one ee on a fixed 
pe a fork pressed down by as w 
is com by a piston and cam. To work pod omer ey 
released, and the material placed between the ved 
by spur gearing. 

1714. Looms, J. and H. Ainsworth.—Dated 30th April, 1879. 6d. 

In the Lm mechanism in which lattices of the usual construction 
are employed, and supposing that two ev emgre er to a luced, the 
my le ~4 of lattices consist of two separate sets of pegged arranged 

it a lag of one set succeeds a lag of the as Ss 
peo The double lattice is caused at each pic the loom move 
the forward instead of one, thus each deans ine 
the “ iacks.” 


ber, hich the the working 
sont of the pump and g to the 
outside. To the tipper pert of edestal is the ibe and to and to 
its lower part the containing the piston and valves, 
being fixed to the cover of the well or reservoir. 
1784. Pyreumatio ExHavstinG APPARATUS FOR MEDICAL PcRPosEs, I. 
Brierley. tg 1st May, 1879.—(A communication.) 6d. 
of pump le to act upon an 
Fa. «te disc, which is sneied to any the body se as to open 
the blood and finest capillaries = 
ran compensation of derangements ca’ an 
incorrect cautealiotion or a deficient excretion. 


Steam Roap AND Roap Locomotives, 7. Aveling.— 


‘ot shaft, a iron saddle 
— of which the oles shaft, also of ow iron, will form a — 

order to reduce the width of steam rollers the fly-wheel as well as the 

is placed within the horn plates. The aeons of the wheels 

of locomotives are cast with cross ribs on 


as Enaines, C. Pieper.-—Dated 8rd May, 1879.—(A communi- 


Pena cylinders are employed mee have a concave bottom heated 
by a fire beneath, while the upper part of is 


tons passes through the centre of the work ton, and 
nected by a link to a third ing oscillating on the le of the other two 
beams. One end of this third io. tap. 6. 40-4. 


crank at an angle of Sane. to the main crank, while the other end 
operates an air Lm 4 by which air is compressed into a receiver com- 
municating with bot ers. 


The crude ore is ground pide water ‘filled with 
water, and by a force Pp 

exceeds that of the 
of the postion 

surface and the heavier metallic particles 


tted upon a central post capable of revolving with 


on 
4762. Propuctxc Cotourtnc Marrers, J. A. Dixon, West George-street, ; 
At the other end of the tray is 
the 
| 
| / 
Lancaste 
~ 
/ 
A grooved conical roller is placed and worked radially to a en ai 
table revolving on a fixed centre and supported by friction rollers. The 
- 7 substance to be mixed or kneaded is placed on the table and thus brought J 
Phus actuating we registering mecnanisim 
a water jacket. Tho working piston of cach is connected by two 8 to 
two parallel working beams keyed on the same axle, one of which is ’ 
longer than the other, and transmits at one end motion to crank by P 
means of a connecting-rod, while at the other it works a pump supplyiog 
The tube forms an eye to ive a ban round the body to be | water to the cylinder jackets. The piston-rod of either of the displacin; 
Decemb 879. 
/ 
~ 
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desire, and we find Mr. Frank Buckland deploring the 
difficulties which beset the production of an enlarged 
supply of salmon. Cases of sickness and death among 
human beings from the gp | of polluted water 
occasionally present themselves. report made by 
Dr. Thorne-Thorne to the Local Government Board earl 
in the year shows in a striking manner how typhoid 
fever may be disseminated through the medium of a 
water supply; the suffering locality in this instance being 
the district of Caterham. A considerable amount of 
discussion is going on from time to time in reference to 
the sewage question and matters — the public 
health “Kets of Parliament fail to do all that people 
expect ; but it is to be hoped that in a steady quiet 
manner 4 fair amount of good is being achieved. The 
authorities are continually being urged to action by the 
appeals which issue from voluntary associations. The 
Sanitary Institute of Great Britain held a congress at 
Croydon in the autumn, the deliberations being enlivened 
by an address from Dr. Richardson, in which the most 
vanced principles of sanitation were illustrated by a 
descriptive sketch of an imaginary “Salutland.” e 
difficulties which beset sanitary operations in real life are 
forcibly illustrated by the histcry of that unfortunate body, 
Lower Thames Valley Main Sewerage Board, whi 
found itself surcharged in respect to a e outlay cun- 
nected with a Bill in Parliament. Looking across the 
Irish Channel, we find the sanitary condition of the city of 
Dublin made the subject of an official inquiry. Respecting 
sanitary matters generally, public attention is evidently 
alive to the importance of observing the laws of 
health ; but the practical difficulties frequently prove 


wellings Act es slow and uncertain 
though it can scarcely be doubted that the = will 
ultimately prove highly beneficial in its effects. Unfor- 
tunately the cost of carrying out this benevolent 
statute—at least in London—proves to be vastly heavier 
than was calculated upon. We may here take note of 
the fact that the opening year finds a new Registrar 
General in office in the person of Sir =| P. 
Henniker, Bart., the post having been vacated by } ajor 
Graham. The resignation of Dr. Farr, F.R.S., who 
for forty years rendered public service of a highly 
efficient Fo ah in connection with the General 
ister-office, is also announced. : 
e electrical work of the ee year, except in the one 
irection of submarine telegraphy, has been very 
slack. The number and the length of cables laid, how- 
ever, has been much greater than during the preceding 
The Construction and Maintenance 
mpany alone manufactured over 6800 knots of 
vr 9 Oy which the greater portion has been successfull 
laid by the same company. This includes the Sout 
African cable just completed, joining Aden to Natal, 
with a length of 3850 knots; the duplicate Australian 
cable, three sections of which are laid, and the fourth is 


* being laid, the whole having a length of 2500 knots. 


Besides these, a short cable of 250 knots was successfully 
laid by the company between Norway and the West 
Coast of Sleswig, and one of 120 knots has been manu- 
factured for the New Zealand Government to connect 


the north and middle islands of that colony. The above- | P® 


mentioned long cables are made in three types—shore, 
intermediate, and deep-sea. The two former types are 
protected from the action of the teredo and other marine 
insects by a ribbon of brass tape wound spirally round 
the core ; the deep-sea type is specially protected from 
deterioration by a chemically-prepared tape being wound 
spirally round separate wire. The laying of these 
cables involves the use of a small fleet of magnificent 
steamers. The ships employed have been the Scotia, 
4666 tons; Seine, 3578 tons; Calabria, 3325 tons; 
Edinburgh, 2315 tons; and Kangaroo, 1773 tons. The 
Seine is on the point of proceeding with the last section 
of the duplicate Australian cable, and the Kangaroo left 
Zanzibar on December 29th for New Zealand. 

Messrs. Siemens have laid during the past year a new 
eable from France to America, but as yet this cable is 
not opened for traffic. The ship used in this work was 
the Faraday. The Silvertown Company has manufac- 
tured and laid a asa cable from France to Algiers; 
a fall description of this work is given in a paper by Mr. 
March Webb, read at the last meeting of the Society of 
Telegraph The same company also made a 
cable for the Russian Government, which cable has been 
successfully laid in the Caspian. 

Altho so large an amount of work in cable laying 
has been done during the year, there remains a good d 
to do in 1880. We understand that a cable is to be laid 
for the English Government this month across the Irish 
Sea; that two other cables are to be laid across the 
Atlantic during the year, one by the Angie feaeion 
Company and one by a French company. ere is great 
doubt, however, about the latter, but none as the 
former. An extension of some 400 or 500 knots of cable 
will be added to the Eastern extension system, bringing 
Manilla into connection with the system, so that altogether 
between 5000 and 6000 knots of cable are proj to be 
laid during the new year. 

The history of the electric light during the year has 
been one of slow progress. Mr. Edison was to perform 
wonders at its commencement, he is to perform wonders 
at its end—but we wait for the wonders to be performed. 
Meanwhile extra lights, on the Jablochkoff system, are 
put on the Embankment and at the Victor‘. Station, the 
motive power for the whole being Ransome’s splendid 
engine at Charing-cross. Its limit has not even yet been 
reached. The electric generator is the Gramme machine. 
The Picton reading-room in Liverpool, and the British 
Museum reading-room in London, are now lighted by 
electricity. This source of light has been effectively 
utilised on board passenger ships, telegraph ships, and 
men-of-war, in engineering operations, in large 
buildings, It is no longer a thing to be ; it is, and must 
be recognised. The machines used for developing the 
current are principally those of Gramme and Siemens, 


We understand that the demand for the former has 
recently been so large, that a new class of machine on 
the same —— has been devised, and is now being 
used with satisfactory results. 

The system of telephonic exchanges has been success- 
fully introduced into England, and rival companies, the 
one employing the Bell system, the other Edison's epotem, 
are asking for patronage. The system is simple. It 
requires a central office with which the office of each 
subscriber is telephonically connected. A subscriber 
wishing to converse with another says so at the central 
office. The two lines are connected and the conversation 
is then carried on. The system is extensively used in 
America, and no doubt will gradually make its way here. 
The number of patents of an electrical nature taken out 
during the year, according to the records of the Patent- 


office, amounts to nearly 300, of which over eighty are | 


directly connected with electric lighting, about thirty 
with telephones, and a similar number with telegraphy. 
None of these inventions, however, seem to be more 

modifications, and improvements of apparatus 
already known ; no new departure has been taken. The 
most interesting discovery of the year is Hughes’s induc- 
tion balance, which in the hands of Mr. W. Chandler 
Roberts, F.RS,, seems destined to become a valuable 
instrument for certain testing purposes. 

During last year several eminent men of science 
have passed away. Among these may be mentioned— 
Thomas Sopwith, the engineer and geologist ; Profes- 
sor Clark Maxwell, one of our ablest writers on Molecular 
Physics ; P. Le Neve Foster, secretary of the Society of 
Arts ; Professor Clifford, the mathematician ; Mr. Wil- 
liam Froude, naval constructor ; John Miers, the botanist ; 
Sir W. Fothergill Cooke, one of the inventors of the elec- 
tric telegraph ; Sir Thomas Maclear, the astronomer ; 
A. Keith Johnston, the geographer and traveller ; R. T. 
Crawshay, ironmaster; M. Favre, the engineer of the 
St. Gothard Tunnel; M. Claude Etienne Mini¢, the 
inventor of the rifle known by that name; Bennet 
Woodcroft, F.R.S.; and Professor de Vericour, of Cork. 


EFFECT OF CLYDE WATER ON THE SHEATHING OF SHIPS. 


Ar the next meeting of the Clyde ey aye Trustees, 
early in January, a report will be submitted by their superin- 
tending engineer, Mr. James Deas, C.E., on this important 
subject. It appears that doubts have been entertained on 
the question for a series of y: and assertions were some- 
times freely made to the effect that the chemical refuse thrown 
by the Glasgow sewers into the river exerted a destructive 
influence upon the metal sheathing of the vessels. With the 
view of testing the matter, Mr. Anderson, Professor of 
Chemistry, Glasgow University, made experiments in 1865, 
which were deemed satisfactory at the time ; but the revival of 
reports unfavourable to the harbour induced the trustees to 

ivedirections for afuller and more thorough investigation. Mr. 
accordingly immersed strips of copper and yellow metal 
sheathing at different places in the harbour, 3ft. below low-water 
level, for periods ranging from 14 to 365 days—the size of the 
plates being nearly I4in. long by 3in. broad—the result being 
that in fourteen and twenty-eight days there was a slight 
gain in the weight of the plates, and that in forty-two days 
the gain and loss balanced each other. Dr. Wallace, of 
Glasgow, explains the cause of the gain for these short 
riods to be the adhering of oxides and sulphides to the 
plates, notwithstanding that they were well washed and 
rubbed by the hand previous to being weighed. The only 
place where serious injury was done to the plates was at the 
mouth of St. Enoch’s rn, a large covered sewer which 
perhaps discharges more of the chemical sewage into the 
river than any of the other sewers. At this point in the 
harbour, in the course of 257 days, the percentage of loss per 
annum on the co) plates was 6°37, and on the yellow 


per 
plates 7°34. At the west end of the steamboat wharf, where . 


the Irish and Liverpool steamers are generally berthed, during 
263 days’ immersion the percentage of loss annum was 
3°01 on the copper-plates and 2°88 on the yellow plates; and 
at the west end of the wharf at Brown-street, for 264 days’ 
immersion, 3°60 in the copper and 3°81 in the yellow metal. 
Again, at the north-west corner of Kingston Dock, away from 
the run of the river, in the course of an immersion of 365 days, 
there was a loss of only 0°68 per cent. per annum on the 
copper and 0°29 on the yellow plate metal. From this it 
aed that the water in the dock is almost innocuous to 
8. 


eathing. This will be regarded as quite satisfactory to |. 


—— who take advantage of the berthing spaces in the 
doc As regards the mouth of St. Enoch’s Burn, there is no 
necessity for vessels being placed opposite it; and the result 
of the experiments, as a whole, will no doubt be considered 
satisfactory, as going to show that vessels receive practically 
no damage from the sewage water of the Clyde. 


A GREAT RUSSIAN WAR SHIP. 


On the 3rd of October we announced that Messrs, John 
Elder and Company had received an order from the Russian 
Government for the construction of an enormous ironclad ship, 
or floating island in fact. The accuracy of this statement 
was never questioned by Messrs. Elder, but one of our con- 
temporaries that we were completely in error, 
and that the ship in question was really a yacht. Enough 
has since transpired to prove the accuracy of our original 
statements. The vessel in question is no yacht, but a ship of 
war, of the most formidable description. It is said that she 
is to be 230ft. long by 153ft. wide, but no reliance is to be 
placed on these figures. To avoid unpleasant questions which 
might arise, the ship will not receive ber plates until she 
reaches Russia, All her frames and beams are of immense 
strength. It will be remembered that she will be turtle- 
backed, and that she is intended to steam at a very high 
py She will in all probability be the most powerful iron- 

in the world. 


LIGHTING RAILWAY CARRIAGES. 

On the 22nd ult., the new gasworks at Bread-street-hill, 
near Mansion House Station, constructed by the Pintsch 
Patent Lighting Company, for the Metropolitan District 
Railway Company, were formally opened. For some time 
the District Company have used some oil-gas from the works 
of the Metropolitan Company, and having proved by experi- 
ence that a superior light is obtained at a much less cost than 
that of the ordinary coal determined to adopt the syatem 


and erect works for their vad supply, The new works con: | that th 
tain two pairs of retorts, which are sufficient to supply cons 


| stantly 600 of the company's carriages, These works are the 
forty-eighth erected by the Pintsch Company, most of these 
beingin Germany, and supplying altogether 5326 carriages fitted 
with the necessary receivers and apparatus, as described in 
; our impression of the 26th July, 1874. The retort house and 
compressing machinery of the new works are placed on the 
top of the revetment wall at the upper end of Bread-street- 
| hill, and the receivers are placed in recesses in the wall, a 
| little above the level of the rails, The system has now been 
| in successful operation in this country for over four years, and 
| the cost of the gas has been reduced, including ail charges, 
| te from | to yy of a penny per burner per hour, At present 
the gas is being made from oil imported from Germany, and 
| extracted from the brown coal or lignite of that country, This 
| oil is now cheaper than the English shale oil, or other oils 
| which, pelle mm to the importation of the German article, 
| were the cheapest that could be procured in this country, 
The superiority of the light given by this system, both in 
quality, steadiness at high speeds and in tunnels, and economy 
in cost, is now so well established by experience in this country 
that the rapid extension of its use on our lines, especially for 
long journeys for which it is so well adapted, may be looked 
for. Even in the best carriages, on our best lines, the unsatis- 
factory character of the oil lamp light is often unsatisfactory 
to the last degree. 

A great source of saving which belongs to the use of high- 
pressure gas arises from the length of time which each 
carriage supply will last. On the Metropolitan Railway it is 
usual to fill the ordinary coal-gas receivers at the end of each 
journey. The compressed oil-gas receivers are only filled once 

rday. The saving in labour, time, and leakage from this 

ifference alone is very e. On a portion of the daylight 
part of the Metropolitan Company's lines the is turned 
very low by means of a lever on the supply cock, set so that 
it cannot turn the gue wholly off. hen this was first 
practiced it was found that the gas went out because of the 
suddenness with which the handle was moved and the supply 
reduced, To avoid this a simple but ingenious device was 
resorted to, Just above the supply cock a vessel or reservoir, 
capable of holding a certain quautity of gas, is attached to the 
supply pipe. When the gas is lowered by the sudden turning 
of the cock lever, the burners have the small reservoir to draw 
upon for the moment, and thus the sudden withdrawal of the 
full supply has not the effect of putting the light out, 


EIGHT COUPLED LOCOMOTIVE. 

Wirn our impression for November 2lst, we published a 
working drawing having an external elevation and end views 
of an came engine on the Paris, Lyons, and Mediterranean 
Railway. We this week publish a working drawing com- 

ting our illustrations of this engine, which we have already 

escribed, 


Kxensincton Musgum.—Visitors during the week ending 
Dec. 27th, 1879:—On Monday, Tuesday, Friday, and Satur- 
day, free, from 10 a.m. to 10 p.m., Museum, 19,531; mercan- 
tile marine, building materials, and other collections, 4829. On 
Wednesday, admission 6d., from 10 a.m. till 4p.m., Museum, 
245; mercantile marine, building materials, and other collections, 
15. Total, 24,620. Ave of corresponding’ week in former 
years, 37,474. Total from the opening of the Museum, 18,609,496. 


SATURDAY AFTERNOON AT THE PARKES Museum oF HYGIENE. 
—The committee of the Parkes Museum and the council of the 
Working Men’s Club and Institute Union have arranged for a 
series of demonstrations to working men on Saturday afternoons, 
commencing January 3rd, when Professor Corfield will explain 
the uses of the many appliances connected with house drainage 
which are in the museum. The pes demonstrations will 
be on ‘Ventilation, Lighting, and “4 by Professur 
Corfield; ‘‘ Food,” by Dr. G. V. Poore; and ‘The Hospital and 
Sick Room,” by Dr. J. C. Steale. “ 


ArtiriciaL Diamonps.—We recently reported on Mr. Mac- 
Tear’s alleged discovery of a process for making artificial diamonds, 
and we expressed no small doubt as to whether what he had pro- 
was the true diamond. Professor Maskelyne has since 
written a long letter to the J'imes on the subject, trom which we 
make the following extracts :—‘‘ Some ten days ago I had heard 
nothing whatever of the claim of Mr. MacTear, of the St. Rollox 
Works, Glasgow, to the artificial production of the diamond. 
My name, however, was already in several —ee as that of 
a person in whose hands the asserted diamonds been placed 
for a decision as to their true nature. Ultimately a small watch- 

lass, with a few microscopic crystalline particles, came into my 
ame J for this purpose from Mr, Warington Smyth, and subse- 
quently a supp came to me direct from Mr. MacTear. The 
specimens I =| to experiment upon were too light to possess 
appreciable w too small even to see unless by very good eye- 
sight or with a lens, yet were, nevertheless, sufficiently large to 
answer three questions, A few grains of the dust, for such the 
substance must be termed, was p between a plate of topaz— 
a cleavage face, with its fine natural polish—and a polished 
surface of sapphire, and the two surfaces were carefully ‘ worked’ 
over each other, with a view to the production of lines of abrasion 
from the particles between them. ere was no abrasion. Ulti- 
mately the particles became bruised into a powder, but without 
pase Powe even the topaz. They are not diamond. Secondly, 
some particles, more crystalline in appearance than the rest, were 
mounted on a glass microscope slide, and examined in the micro- 
scope with polarised light. They acted each and all powerfully in 
the manner of a birefringent crystal. It seemed even in one or 
two of them that when they 'n! on their broadest surface (it can 
scarcely be called a ‘crystal face’), a principal section of the 
section of the crystal was just slightly inclined to a flattish side 
of it in a manner that suggested its not being a crystal of either 
of the orth metrical systems. Be that as it may, it is not a 
diamond. Finally, I took two of these microscopic particles and 
exposed them to the irtense heat of a table blowpipe on a bit of 
latinum foil. They resisted this attempt to burn them. Then, 
he comparison, they were placed in contact with two little 
particles of diamond-dust exceeding them in size, and the experi- 
ment was repeated. The result was that the diamond icles 
glowed and disappeared, while the little particles from a 
were as obstinate and unacted on as before. Hence I conclude 
that the substance supposed to be artificially formed diamond is 
not diamond andisnotcarbon. Not content with merely proving 
what these crystalline = are not, I made ay experiment to 
determine something about what they are. Heated on platinum 
foil several times with ammonium fluoride they became visibly 
more minute, and a slight reddish-white incrustation was seen on 
the foil. At the suggestion of Dr. Flight, assistant in this “—_ 
ment, a master in the craft of the chemical ape ty these little 
particles were left for the night in hydrofluoric acid in a platinum 
capsule. This morning they have disappeared, having become 
dissolved in the acid, and on evaporation there is seen a slight 
white incrustation, on the capsule, of the resid fluoride. I 
have, therefore, no hesitation in declarin r. MacTear’s 
‘ diamonds,’ not only not to be diamonds at all, but to consist of 
some crystallised powsbly one resembling an augite 
though it would be very rash to assert mayen beyond the fact 
ey consist of a compound of si}joa, possibly of more than 
ane such pompound,” 
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THE VIRTUAL LENGTH OF RAILWAYS. 
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As might have been expected, the quarry started by Mons. 
Lindner in his brochure on virtual length reviewed in THE 
Encrveer for June 13th, 1879, has not failed to draw a number 
of others of the same theoretical turn of mind into the turmoils 
of the chase ; and if in referring to the question again we refrain 
from condemning the eagerness with which the scent has been 
followed, our forbearance is rather dictated by a kindred 
sympathy with the excitement of the hunt than from any 
appreciation of the practical utility of so purely theoretical a 
research. The ludicrous appearance of a long single file of 
palpitating enthusiasts on a wintry Saturday afternoon in the 
neighbourhoods of London, following in each other’s steps 
through self-sought puddles and surmounting difficulties of 
their own construction or choice in the excitement of paper 
chasing, apart from the advan of a healthy relaxation of 
seden muscles, is, practically speaking, as edifying to 
the methodical spectator as are the efforts of theoretical 
students, as innocent of the actual bearing of the questions of 
which they treat as their prototypes of the realities an 
excitements of fox hunting, to the practical engineer. One of 
the latest effusions on this prolific subject is a lecture by Herr 
J. Melan, assistant professor at the Polytechnicum in Vienna ; 
and our only reason for returning to it is that he has worked 
up his ideas and deductions into a concrete form, which, 
whether correct or not, illustrates more concisely than any yet 
published the application of this theory. Herr Melan has inthe 
first place from similar data to that adopted by his predecessors 
arrived at dissimilar results. The method of application 
is to plot on the longitudinal section above an below, 
also to the direction of journey, rectangles whose height 
represents the virtual coefficients contained in err 
Lindner’s tables, for which purpose a scale is used. 
As a representation—we were nearly saying a practical 
example—the two lines of railway from Vienna to Briinn— 
Great Northern and States Railway—have been adopted, and 
they offer no less a fair comparison between the apparent 
results than they prove the absurdity of the theory. The first- 
named line is, as will be seen from the di , Virtually a 
railway over a plain, with a maximum ient of x}7, and 
that for only 3 per cent. of its length, and a minimum radius 
of curve of 70 chains; whereas the second has gradients of 
1s and curves of 14 chains radius—to say nothing of 
declines in which, arewry to the theory of virtual length, 
the neutralising effect of the brake is required, and has a 
detrimental influence on the working expenses. 

The theoretical results amount as follows to:— 


Railway. length in Virtual length. 

metres, Vienna-Briinn.Briinn-Vienna| |coefficient 
Nordbahn 142°54 164°83 14723 156°03 10946 
Staatsbahn | 156°73 816°23 310°48 $13°36 19811 
Difference 1419 15140 163°25 15733 


The practical results are so nearly alike that, apart from 
defects in administration, on whichever side they may be, the 
fares and tariffs are the same, and, judging from the market 


value of the several investments, the actual worth of the States | SF 


Railway shares is not affected by the theoretical 


d | chief caused was heightened by the reckless trading which 
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THE NORTH OF ene IRON TRADE IN 


Tue year 1879 is one to be remembered in connection with 
the iron trade of the North of England. At no time in the 
brief eventful history of that district has a greater variety of 
conditions occurred. The trade has never been more depressed 
by sheer inanition, or handicapped by disastrous cial 
more soli und for of immediate prosperity than 
existed in months of that year. 1873 
the highest point of prosperity in the pig iron trade was 
reach For the next two years the declension was ual, 
In 1876 a series of alarming failures began with the downfall 
of the great firm of Thomas Vaughan and Company, the 
owners of fourteen blast furnaces, ironstone mines, collieries, 
and manufactured ironworks, That was followed in quick 
succession by the Lackenby IronCom ; Swan, Coates, and 
Co.; the Erimus Iron Company ; and Raylton, Dixon and Co.; 
almost every branch of the iron trade being involved. What 
is termed ‘‘ confidence” was thus undermined ; and the mis- 


had been indulged in, and in some cases by the defective work 
which had been turned out. All the time the iron trade of 


the world generally was growing worse. The depression 
deepened, and failures continued to happen about, 
if not within the Cleveland district. 


In January, 1879, the condition of the iron trade was 
woeful. The selling price of pig iron had fallen to 35s. a ton, 
and of manufactured iron generally to £5 14s. 8d. Owing to 
the location of large Scotch merchants in Middlesbrough, a 

sympathy became between Cleveland and 
Scotland. The Scotch market was continually and success- 
fully ‘‘ beared,” and the consequence was that Scotch manu- 
facturers and founders, who previously had been large con- 
sumers of Cleveland iron on account of its cheapness, 
to find that they would be gainers by substituting their 
national iron. Notwithstanding the aoe alluded to, 
the operations of merchants upon the Middlesbrough market 
could not very seriously reduce prices, for the reason that 
most makers declined to sell rather than lose in the proportion 
demanded of them. In March, as the shipping season com- , 
menced, a delusive reaction set in, and prices ascended from 
33s. 6d. to 36s. for No. 3. This was somewhat strengthened 
by the blowing out of a few furnaces upon agreement among the 
associated makers ; but ere it had continued more than two or 
three weeks an appalling danger presented itself. The coal- 
owners of Durham, whence the coking and aa ane 
coal mainly used by the Cleveland district is deri 
demanded a reduction of 15 per cent. from the miners. In 
the Durham coal-field the northern district is devoted to the 
raising of steam coal, the southern to coking and manufactur- 
ing coal. At the moment when the reduction was required 
the coalowners of South Durham could have afforded at least 
temporarily to waive a portion of their claim owing to the 
elo demand which had commenced. But they cast 
in their lot with the northern owners, and were consequently 
compelled to stand or fall together. The miners presented a 
hostile front, and a singular lack of tact seemed to prevail 
amongst the owners. The outcome was the disastrous strike 
which will for long be emphatically known as the Durham 
miners’ strike. That strike lasted for six weeks, entailing 

t loss upon capitalists and untold misery upon the families 
of workpeople. ° had ‘to be put on blast, and 


apprecia 
burden under which they lie, oe 


and many were blown out. Manufactured ironworks were 
either worked at a loss from the increased price of coal, put 
on short time, or laid idle. The ironstone mines were in most 
cases closed, and the shipyards were affected by the non- 
supply of plates. It was stated that Messrs. Bolckow, 
Vaughan, and Co. alone lost £40,000 by the strike. These 
were the immediate effects of that disastrous dispute which 
might have been averted by the exercise of a little of the 
amount of reason which was displayed in the ultimate settle- 
ment of it. But there were other results of a most damaging 
character. Everybody who thought of the matter at all knew 
that ironmaking concerns must have been tried almost to the 
limit of endurance before that strike. It was therefore 
almost without wonder that they heard of the downfall of 
two — concerns, Messrs. Hopkins, Gilkes, and Co., Limited, 
and Messrs. Lloyd and Co. The Durham strike was 
undoubtedly the instrument of the downfall of those companies. 
Misfortunes never come single-handed, and these failures were 
followed by the stoppage of the Skerne Iron Company ; 
Jones, Bros., and Co.; and Jackson, Gill, and Co.; all limited 
liability concerns. Stocks of iron had been increasing, 
but the failure of Hopkins, Gilkes, and Co., and Lloyd 
and Co. soon caused the thirteen furnaces of those companies 
to be put out of blast, and so made the position of the remain- 
ing iron-making firms more tenable. The price of No. 3, after 
ashort and unsatisfactory spurt during the strike, had fallen 
to 32s. 6d. So the summer on wearily, not a firm or 
company escaping the blasting effects of rumour. The wonder 
uring 1879 were ying out, and everybody was longing 
for the advent of 1880—when, it had been predicted, the de- 
— of trade was to end—it became t that a revival 
commenced in America, Quick demonstration of that was 
given by an increased demand for Cleveland iron, which 
—— became almost frantic. Prices rose steadily, and 
ve continued rising. Makers’ quotations for delivery in the 
first week of January are 51s. for No.3. - 

The official figures are not yet complete, but the following 
are not very far wide of the mark :—During the year 1879 the 
make of Cleveland iron has been 1,504,000 tons, and of hema- 
tite and spiegeleisen in Cleveland 272,000 tons—a total out- 
put of 1,776,000 tons, as compared with 2,023,177 tons in 
1878. Two-thirds of the decrease is accounted for by the | 
blowing out and damping down during the Durham strike, 
and the remainder by the depression of trade. The output of 
ironstone from the Cleveland mines has been only about 
43 million tons, as com with 5,300,000 tons in 1878, due 


to the causes which affected the production of pig iron. Stocks 


great demand in September 
erab) 


compared 
While the Durham strike was proceeding, a most interesting 
commercial and scientific pet was made. Messrs. 
Thomas and Gilchrist had for nearly a year previous been 
testing their process for the elimination of horus in 
the cues converter, and in the later months of 1878 

and the early months of 1879 had received the active co-o) 
tion of Messrs. Bolckow, Vaughan, and Co., Limited, the 
of that company, Mr. E. Windsor Richards. On the 


thus glutted the market with the inferior qualities of iron, 


4th of April a trial of the process was made before the leading 
ironmasters of the district, The proportion of phosphorus in 
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the iron c was 1°5 per cent., and that was reduced in 
the blow to ; and Messrs. Thomas and Gilchrist then bent 
their attention to the basic brick, with which they lined the 
converter, and were eminently successful in increasing its 
refractory — so as to make it stand a considerable number 
of blows. essrs. Bolckow, Vaughan, and Co., having lined 
two 8-ton converters with the Thomas-Gilchrist lining, at 
their Eston Steel Works tested the patent on a commercial 
scale, and obtained a still greater elimination of the phos- 
phorus. The only drawback was a ‘‘gobbing ” at the mouth, 

and in order to obviate that, they have ordered, as announced 
in Tue ENGINEER some time ago, two s ially- constructed 
converters, at a cost of about £10,000. It ap; now most 
reasonable and feasible that Cleveland will me a large 
steel-making district. Some prefer to call the product which 
issues from the Bessemer converter after the Cleveland iron 
has been submitted to the process of dephosphorisation by 
the name of ingot iron; but whatever the name, it is apparently 

valuable in the market, and its temper and durabi Nity he mf 
been proved by the most severe tests. It is, perhaps, a 
sufficient proof of the dephosporising power of Messrs. 
Thomas and Gilchrist’s process to say that the phosphorus 
in inferior iron is reduced by it lower than in Gumberland 
or Spanish by the ordinary Bessemer process. The year 
1880 will, in all probability, witness im t developments 
in the —— of steel production to the Cleveland 
neg essrs. Bolckow, Vaughan, and Co. have been 

| to convert their old Middlesbrough 

works, and that work is expected to 

ceeded with. Siemens-Martin steel is being made by Mr. yi aoa 
Butler at the Rosebury Works, which have been erected 
during 1879. Mr. Butler has adopted the Siemens open- 
hearth regenerative gas furnace, and has obtained most satis- 
factory results. The Consett Iron Company is stated to be 
adopting a similar process. The Darlington [ron Company is 
completing Bessemer t. From these facts may be judged 
the progress which the year has developed in steel produc- 
tion. At the end of 1878 there was nothing but speculation. 
Now there is exceedin ngly good promise. 

A brief reference only can be made to the manufactured 
iron trade. The decrease in production has been very great 
in 1879 as compared with 1878. In the latter year the total 
sales of the firms in connection with the Board of Arbitration 
were 421,045 tons, and in the former only 294,125 tons. The 
average selling price, too, declined from £6 2s. 7d. in 1878 to 
£5 7s. 9d. in 1879. The demand for manufactured iron is, 
however, increasing, and iron rails, which four years ago were 
the staple production, but which have almost disappeared from 
the list of manufactures, are ae to be again inquired 
for. During the year 1880, and proba y at an early date, 
the large plate mills of Hopkins, Gilkes, and Co. are ex 
to be restarted, and something will be done towards adapti 
the Erimus Works to some branch of iron production; and if 
the North Yorkshire Works can be rescued from Chancery 
they will be restarted. Other works which have been idle 
ions a few months are p: g for operation. 

The tonnage uced at the iron shipbuilding yards on the 
Tees, and at lepool, during the year, has only been 
59,400 oe t decrease upon the previous year. 

With to labour questions the district is now 
singularly © well placed. The Darham coalminers, the Cleve- 
land miners, the blast furnacemen, and the ironworkers are 
all working under sliding scale arran nts; so that it may 
reasonably be expected there will 0 wages’ disputes of 
any serious moment in the new year. 


THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of Patents. 


*,* It has come to our notice that some applicants of the Patent- 
office Sales Department, for Patent Specifications, have caused 
much unnecessary trouble and annoyance both to themselves and 
to the Patent-office officials by giving the number of the page of 
Tue ENGINEER at which the Specification they — is referred 
to, instead wan Hy | giving the proper number of the Specification. 
The mistake has been made by looking at THe Enctneer Inder 
and giving the numbers there found, which only refer to pages, in 
place of turning to those payes and finding the numbers of the 
Specification. ] 


Grants and Dates of Provisional Protection for Six Months. 
4987. G. A. Ki Id 
Old Broad-street, London.—A communi- 


4988. ConVERTING nox nto H. Wilson, Liverpool. 
4989. Toy or Sprixe Horse, J. J. Purchese, Holywell-row, Curtain-road, 


4990. G. Coutie, Li 
4992. PaLiiasses, MaTTREssEs, &c., B. Sa elksham. 
4998. RecisTeRINc PAssENGERS ENTERING Om~tsuses, F. 8. Brown and J. 
wee G W. Lake, So London.—A 
UIPURE, e, Sout —A com- 
munication from A. Casse, Park 1879. 
4996. Inpicators fer PRIME Movers, J. H. Storey and J. W. Kenyon, 


chester. 
4997. TrEaTinc Papzr intended for Sr. &c., H. J. Haddan, Strand, 
sac —A communication from H. M. Walker and J. Hendrichs, 


, Manchester. 
Snoes, H. Beresford, Maccles- 
5000. Wasninc and Drermo Yarss, &c., A. Pollock, Dillichip W 
NS, ip Works, 
5001. Empromerine Woven Crotus, &e., G. Rydill, Southampton-build- 
ings, London. 
5003. Martrers, J. Dixon, Glasgow.—A communication 


4 F. Graessler, Germany. 
5005. Steam Enc: J. Gillett, Melksham. 
= UNLOADING or Rinc Grain from é&c., J. Gillett, 


5007. Cuoxine Ranoes, D. Wilson, Percy-square, King’s-cross- 


5008. Looms for Wzavinec, G. Ambler, Queensbury. 
H. A. Fleuss, Dale-road, Haverstock-hill, 


5011. Preparrine Corton, &c., T. B. Kay, Bolton-le-Moors. 

5012, Paerarixc Cotrox, &c., T. H. Rushton and B. A. Dobson, Bolt Bolton. 

5013. Guwrowper, H. Lake, thampton-buildings, London. 
communication from Rottweil- -Hamburg Powder Manufacturing iio 
pany.—6th December, 1879. 

6015. Mrrat Gavces, T. Hughes, 

5016. Storrinc the Feep of Srinninc Macutyes, H. Martiny, 
Adersbach, Bohemia. 

5019. Compinc, Dressine, or Hackiine 811k, &c., 8. C, Lister, Manning- 


5020. Soxrrames, E. Dobell, Has' 
5021. CoLovrinc Matter, W. R. Lake, South ton-buildings, London. 
—A communication from R. Krti ner, Elberfeld. 

6022. Rotary Steam Enaines, W. H. Cutler, Eton. 

5023. Parer-FOLpING APPARATUS, W. Conquest, Tudor-street, London.— 
A communication from R. M. Hoe and 8. D. Tucker, New York. 

5024. Workinc Hypravtic Macainery, F. M. Lyte, Saville- -row, London. 

5025. Apparatus for DRAWING OFF ie, A. M. Clark, Chancery-lane, 
—A from J. M. Thayer, Randolph, Norfolk, 

5026. prema Oxsects VistBLe in the Dark, &., M. A. Wier, Grace- 
church-street, London. , 1879. 

5027. Brakes, D. M. Yeomans, Queen Victoria-street, London, and 8. 


Stone, Lam’ 
5030. Caustic Sopa and 


THE ENGINEER. 


Charing Cross, London.—A communication from T. Wastchuk and N 
Glouchoff, Moscow. 

5081. SULPHATES of Porassa, O. E. Pohl, Liverpool. 

5033. BREECH-LOADING MECHANISM for Heavy Guns, G. Quick, Warwlck- 
road, Paddington. 

5034. Looms for Weavina, C. Brigg and T. H. Brigg, Bradford. 

Cy.inpers or of Merat, &c., W. Robertson, John- 
stone, N 

5036. Workmen's Time, O. Eiselle, Spencer-street, Goswell- 

5087, Rartway Carnriace Roor Lamps, O. G. Pritchard, Crutchedfriars, 


London. 
D. M. Yeomans, Queen Victoria-strect, London. 


5038. Rartway Brak 

5039. WATER-CLOSETS, G. Banner, Billiter-square, London 

5040. Gratin Straws, T. Hardy, Waterloo Poundry, near Poole, 

W. Mcl. Cranston, Finsbury, London, 

5041. Direct Exraaction of loping from &c., E, Edmonds, 
Fleet-street, London.—A communication from "Jullien, Lorient, 
Morbihan, France 

5042. Surrrs, B. 'B. Mills, Southampton-buildings, London —A com- 
munication from Cc. Donnet, Lyons 

50143, TricycLes and Bicycues, H. T. Leices 

5044. Drawixo, J. Imray, Southampton- utlaings, London, —A 
communication from P. Muhlbacher, Ferlach, Austria. 

5045. INCLINATORIUMS or Dirpinc AzimutTH Compasses, J. Imray, South- 
yo -buildings, London.—A communication from J. Peichl, Trieste, 

us 

5046. Sears for Currina Metat, &c., H. S. Purkis, Stroud, and W, G. 
Etchells, Huddersfield. 

5047. Rexpexina Bortirs, &c., Larervious to Ain, H. E. Newton, 
Chancery-lane, London. —A communication from A. Caen, Puris. 

5048. Motion from one Cone Drum to another, J. Swallow, 
Manchester. 

5049. Hair Restorers, 8. W. Rich, Croydon,—9th December, 1879. 

5050. T. Hyatt, Kensington. 

5052. Gas Moror Enorves, E. C. Mills, 
Moston. 

5054. Lock Nuts, D. Halpin, Shepherd's Bush. 

5056. Piastic Compounds to Movipino or Suarino Dies, M. 
Gray, Cannon-street, London. 

5058. ‘ACILITATING the Motiox of Locomorive Exornes, &c., W. Fox, 
Burton-on-Trent. 

5060. Drawine Breer and other Liqvors, &c., F. Nunns, Halifax.—1l0ch 
December, 1879. 

$790. Truss Srrixos, J. Coxeter and 8. J. Coxeter, Grafton-street East, 
London.—2vth September, 1879. 

4282. Loapine Un oapine Vessets, W. Rennie, Newry, Ireland.— 
22nd October, 1879. 

SEPARATING Sewaor, &c., G. Barnard, Edinburgh.—38rd November, 


Copper, J. Bevan, Bury Port, Carmarthen.—4th November, 


4521. Foop for Horses, &c., T. Bowick and T. G. Bowick, Bedford.—6th 
November, 1879. 

4557. Stor Vatves and Lusricators, J. N. Floyd, Handsworth.—8¢th 
November, 1879. 

4610. Compostrion for Giazino and Preservixe &c., J. E. 

alifax.—A communication from F. A. Reichel, Leipzic, Saxony. 

—12th ” November, 1 1879. 

4729. Packine CasEs, T. Birkenhead. 

4733. Prope.uina Vesseis, G. Wilson, Parliament-street, Westminster.— 


20th November, 1879. 
= TEARING 0 Kaos, &c., E. Dyson, me, H. Dyson, Attercliffe, and 
b 879. 
4761. SuGAR Syrups, D. MacEachran, Greenock. —22ad 
November, 1879. 
be FomNaces, J. Dodge, Newton Heath, near Manchester.—25th Novem- 


Antiseptic, A. Bell, Newcastle-on-Tyne.—27th Novem- 

4865. Loans carried by Carriaces, &c., R. Harper, Sale.—28th 
November, 1879. 

4906. Musica IystruMENT, E. E. Bornand, Howland-street, Fitzroy- 
square, London.—lst December, 1879. 

4920. Orca Pipes, W. Sweetland, Bath. 

4930. ConstructinG Bripoes, &c., 3. Kendall, Cornwall Lodge, Norbiton. 
—2nd December, 1879, 

4984. Writinc on or Marxinc Baxes, &c., J. Rhodes, Armley.—5th 
December, 1879. 

5051. Gas Appanatvs, A. M. Clark, Chancery-lane, London.—A communi- 
cation from L. Dessirier, Paris. 

5053. Suiprinc O1zs, &c., Ww. P. Thompson, Lord-street, Liverpool.--A 
communication from M. Stuart, Antwerp, jum. 

5055. Removine Mup, &c., from Sewace and other Waters, J. Parrott, 

dington, and W. W. Good, Cro a. 
Horskstioes, J. Doran and R. Tunbridge Wells. 

Stanps for Decanters, &c., . Betjemann, Pentonville-road, 
London.—10th December, 1879. 

Lapies’ Dress SusPenpers, H. Halladay, Burbury-street, Birming- 


5063. AIR WATER-WHEELS, G. Pocock, Devizes. 

5065. PERFORATING, &c., MACHINES, J.C. Mewburn, Fleet-street, London. 
—A communication from La Société Mazzuchelli et Mallard, Paris. 

5067. Bepsteaps, N. G. Roberts, Birmingham. 

5071. MARKING BILLIARDs and other Games, 

5073. WaTEeRPROOFING TEXTILE Faprics, W. 


Massey, and H. Haley, 


Britain, 


London. 
Apraratous, Dr. Grtineberg, Cologne, 
. TRIMMING Evers, F. Boyer, Mécanicien Brocssac-les- 


5079. Strrrve Leatuers with Sappies, H. 8. Wilton, 
Oxford-street, London. 

5081. Lock Nuts, E. Horton, Alma and New Alma Works, Darlaston. 

5083. Lavatory Arparatus, W. i Abbey-s' Dublin. 

5085. DYNaMO-ELECTRIC MACHINES, W. L. Wise, Whitehall- 


—12th December, 


Inventions Protected for Six B= Menthe sing the Deposit of 
Complete Specifica 

5196. ALaRM Be ts, 8. Pitt, from 
H. Brown, Charlestown, U.S.—19th December, 1879. 

5197. Gas, H. J. Haddan, Westmins' 

munication from 0. Lugo, Flushing, U.S., and W. T. Lees, B 

U.S.—19th December, 1879. 

5207. PRESSING or BaLixe Hay, &c., A. M. Clark, Chancery-lane, London. 

from P. K. Dederick, Albany, U.8.—19th December, 


5209. Cuarcine, &c., the Rerorts of Gas Manuractories, A. Q. Ross, 
Cincinnati, U.8S.—20th December, 1879. 


iter.—A com- 
rooklyn, 


Patents on which the Stamp Duty of £50 has been Paid. 
4834. A. J. Acaster, Princess Works, Sheffield. — 18th 


December, 1876. 
4923, TREATING Woot, A. M. Clark, Chancery-lane, London. —20th 


December, 1876. 

2369. &c., Suzet Metat, W. R. Lake, Southampton-b 
London.— 18th June, 1877. 

4908. Lamps, H. E. Willis, Euston-road, London.—19th December, 1876. 

4924. ATTACHING SHEETS of PAPER TOGETHER to ForM Books, &c., P. 
Jemsen, Chancery-lane, London. —20th December, 1876. 

5000. arg H. EB. A. Hellhoff, Chancery-lane, London. — 27th 


77. Solvay, B ls, 8th Ji 1877. 
LORIN russe ‘anvary, 
= Belgium.—9th January, 


91. Acip, E. Solvay, 

171. Sinicates and ALuminates of Lime, &., E. Solvay, 
jum.—12th 1877. 

4882. SPRING TTRESSES, J. M. Moody, W. B. M. Slade, and T. H. 
Haynes, Paul's Wharf, London.—18th December, 1876. 

ag STEEL CRANK-AXLES, Sir J. Whitworth, Manchester.—2lst December, 
1 

4986. Exps, &c., into Bitters or Bars, J. C. Hill, A. C. 
wm er, and W. Williams, Oakfield Works, Llantarnam.—23rd December, 

1748. Steam Borters, E. Solvay, Brussels, Belgium.—5th May, 1877. 

2687. TreaTiInc Bicarponate of Sopa, E. So vay, Brussels, Belgium.— 
12th July, 1877. 

4917. Gas Stove, J. Gill, Bridgnorth. —20th 

4935. WATER-CLOsETS, &¢., ennings, Whart, Lambeth, 
London.—21st December, 1 

4939. p Normandy, Albert-square, Clapham- 
road, London.— 21st December, 1876. 

4940. GENERATING Steam, &c., A. Cordier, Princes-street, London.—2lst 
December, 1876. 

4962. Founpations of Wire Carps, J. Moseley, Manchester. — 22nd 
December, 1876. 

4921, Fiax, J. R. Dry, Oriental-street, Hast India-road, 


Jan. 2, 1880, 


fenton, and 8. Anderson, Crutchedfriars, London.—20th cee, 

Hottow Rous and W. R. Lake, Southampton. 
buildings, London,—2lst December, 1 

on. or Terry Faprics, J. M'Cabe, Droylsden,— 22nd 


, &c., J. 8, Crowley, h De b 

4990. Operatine RaiLway Brakes, M. Clark, 
— 2rd December, 1876. 

49. PRerarina Corron, A. Clark, Chancery-lane, London.—4ih 
January, 1877. 

184. ComBine Fisrovus Sunstances, A, M, Clark, Chancery-lane, London, 
—13th January, 1877. 

5021, Moutpine INLaip &c., A M. Clark, Chancery-lane, 
London, 28th , 1876. 

4047. for SKATING, &c., J. A. Calantarients, Scarborough,—22nd 

mber, 1876. 

4970, BLeacnina Krers, J. Asheroft, Halliwell.—23rd December, 1876, 

4972. Fuansce Bars, W. Wright, Sheffield, — 23rd December, 1876. 

oF. Gas Moror R . Hallewell, Blackburn.—23rd December, 

1876. 


4995. Maur Syrup or W. R. Lake, Southampton-buildi 
London, ~— 26th December, 1876. 
2. ENGRAVING Macuine, w. R Lake, Southampton-buildings, London, 
—27th December, 1876, 

860. Bepsrraps, T, Kendrick, Birmingham,—27th January, 
1877. 

5012. Srram Enoines, G. and J. Weir, Glasgow. —28th December, 1874. 

013, T, Kennedy, Kilmarnock, — 28th Decenber, 1870. 

5050. Mixa, Abel, Southampt gs, London, — 
1876. 

5064. Looms, T. Aldred, Macclesticld.—30th December, 1876. 

5005. &c., Sepiment in STEAM Boiiers, A. M. Clark, Chan- 
cery-lane, London, December, 1876. 

5010. Topacco, H. W. Kelly R. L. Wright, North Earl- 
street, Dublin, —28th December, 1876. 

5029. Reratnino the Wines of Wine Fences at Proven Distances Avant, 
W. P. C. Bain, yh —20th December, 1876. 

5032. Sevr-actino Gates, W. Walton, Denton,—29th December, 1876. 


Patents on which the Stamp Duty of £100 has been Paid. 
Arraratus, W. C, Baker, New York, U.8.—16th December, 


sane. , &c., Woven Fapsrics, W. W. Urquhart and J. 
Lindsay.—18th December, 1872. 

2860. Covertxa the TREADS of Srers, &c., R. B. Stewart, Clarence-road, 
Bow, London.—19th December, 1872. 

3872. Printino Macurnes, J. Wade, Halifax. —20th December, 1872. 

$968. Stee., G. T. Bousfield, Sutton. - 3lst December, 1872. 

64, Extractina A. W. C. Williams, Southampton-buildi 
London.—6th January, 1873. 

$915. Carponisinc &c., G. H. Smith, Southampton-buildings, 
London. —24th December, 1872. 

$959. IMITATION or ARTIFICIAL Leatuer, J. Harrington, Ryde,—31st 
December, 1872. 

3919. Fire: BRICKS, &c., T. Williams, Rose Villa, Croft-street, Roath.— 
26th December, 1872. 

174. SPrnnine Woot, &c., H. A. Bonneville, Piccadilly, London.— 16th 
January, 1873. 


Notices of Intention to Proceed with Patents. 

3260. Tartaric Acrp, &c., J. Marzell, Russell-square, London.—A com- 
munication from F. Dietrich.—13th August, 1879. 

3278. A. J. Sundron and G. Treherne, Pimlico, 
London. 

3279, Beer Encines, T. bs Worthington and J. Fish, Blackpool. 

$281. WarTer-cLosets, W. H. Thompson and W. "Dawes, Leeds.—14th 
August, 1879. 

$293. Marine Encines and Borvers, C. Jones, Liverpool.—lith August, 


1879. 

3313. Fasrentyos for Dress Bewts, Gartess, Straps, &c., J. B. Brooks, 
Birmingham. 

3316. SuHors, KE. Field, Adelphi, London, and W. B. Lord, Hampstead.— 
16th August, 1879. 

$325. Supaqueous Srructures, 8. Lake and T. W. Taylor, Queen-street, 
Cheapside, London. 

3327. Serrine Macuinery in Motion, &c., J, Hall, Chancery-lane, London 
—A communication from A. Godfrey. 

3328. Harmoniums, &c., E. G. ‘Chancery-lane, London.—A com- 
munication from E. Seches. 

3330. Demotisuino the Brick or Stone Wats of Houses, &c., O. Ber, 
Fleet-street, London. 

7, Wixpixe Yarn, W. Hoyle and J. Rotheray, Bradford.—18th August, 
1879. 


3335. Catcuine Rats, &c., G. Thomas, Manchester.—A communication 
trom A. Forsgren. August, 187. 

3353. Sures’ Bertas, J. L. Morice, Liverpool. 

3355. ELECTRODES, W. M an-Brown, bouthampton-buildings, Lendon. 
—A communication from P. A. Porlier. 

3357. Looms for Weavino, T. E. Wilson, Lille, France.—20th August, 1879. 

3370. for Groves and and toes, J. Hinks and T. 
Hooper, Birming 

3372. TooTrH-BRUSH Racks, &c., F. Cooper, As' 

3374. Permanent Way of TRAMWAYS, J. 8. Matthews, C. E. Winby, and 
J. H. Winby, Cardiff.—2lst Avgust, 1879. 

3386. InTercerTinc the Hrat from Furnaces, &., E. P. 
South London.—A communication from 

3389. Grain ELevatino Macuinery, W. R. Lake, 

London. - A communication from J . B, Stoner.—22nd 1879. 

a, Surrs’ Lames, I. Blake, Aston, near Birmingham.—23rd August, 
1 

8408. Lock-stirca Sewino and Macuines, ©. Pieper, 
Berlin.—A communication from M. Gritzner, C. Delisle, R. Gritzner, 
and J. Gritzner. 

$414. SeaMLess Buckies, R. Gellhorn, Gonzales, Texas,—A communica- 
tion from W. J. Carnes.—25th August, 1879. 

3429. Fireriaces, E. Roberts, Ruthin. 

3439. TRAVELLING MECHANISM for VEHICLES, J. Bickford, Exeter.—26th 
August, 1879. 

8449. Rotary Pomps, G. W. von Nawrocki, Berlin.—A communication 
from O. Rauchfuss.—27th A t, 1879. 

466. SHEDDING Motions for FaNcy Weavines, H. jun., Green- 
bank, Blackburn.—A communication from N. N. Wadia. 

3470. SUPPLYING WATER to CrTIEs, &c., W. Southampton-build- 

London.—A communication from N. W reen,—28th August, 
1879. 

3485. Buck.es, C. N. Walsall.—30th 1879. 

3509. ELecrric Lam B. Crompton, Queen Victoria-street, London. 
—2nd September, 187 9. 

8581. ALLoys of Nicxe. and Zinc, F. C. Glaser, Berlin.—A communica- 
tion from T. Fleitmann.—6th September, 1879. 

3608. Rotuine Mitts, C. D. Abel, Southampton-buil London.—A 
communication from Société Anonyme des Mines et Usines du Nord et 
de l'Est de la France,— 8th September, 1879. 

3671. AnTiFicIAL Fue., A. M. Clark, Chancery-lane, London.—A com- 
munication from C. Edwards. 

3674. Work1Nno the VaLves of Governors, J. Tangye, Illogan.—13th Sep- 
tember, 1879. 

8697. E.ecrric Lamps or Reoutators, A. M. Clark, Chancery - lane, 
Lendon.—A communication from J. M, A. Gérard- -Lescuyer. —1lith Sep: 
tember, 1879. 

3711. MusicaL Boxes, A. Browne, South ton-buildi London.—A 
communication from Messrs. Aubert and Son.—16th September, 1879. 

8727. Temperinc Giass, &., A. M. Clark, Southampton - buildings, 
London.—A communication from J. M. A. Deherrypon. 

$728. ELecrric Sienars, &c., T. A. B. Putnam, New York.— 
17th September, 1879. 

3785. Winpow Frames ard Sasues, &c., W. P. Thompson, High Holborn, 
London.—A from M. A. 20th September, 1879. 
3832. Barpep Wire, W. R. Lake, Southamp' n-buildings, London.—A 

communication from F. Billings. —23rd September, 1879. 

4037. WaTer-cLoser Apparatus, W. R. Lake, Southampton-buildings, 
London.—A communication from A. Edwards.—6th October, 1879. 

4071. Post-MARKING Stamps on Letters, &c., T, Leavitt, Boston, Massa- 
chusetts.—8th October, 1879. 

4217. Lamps for Muxino, &c., purposes, W. E. Teale, Worsley.—17th Octo- 

, 1879. 


4221.’ SuupHare of Potasu, A. Dupré, Westminster Hospital.—A com- 
munication from F, Dupré and C. 'Hake.—18th October, 1879. 

4236. ReeisTeRING the STEERING of Vessets, &c., H. Simon 
—A communication from L. Kuechen, R. Kuechen, and x Kuechen.— 
20th October, 1879. 

4256. Ratuway Switcnes and C. W. E. Marsh, Newport, Mon- 
mou 

4260. ConsoLIDATED Foop Tas.ets, W. J. Jones, Pall Mall East, London. 
—2let October, 1879. 

4320, SELF-ACTING ATMOSPHERIC Enornes, W. W. Harwood, Manfield.- 
28rd October, i879. 

4387. Gas, Vapour, and AIR . King, St. 
London, and A. C —24th October, 1879. 

4447. SAWING Woop, Ricard, Man October, 1879. 


+h, 


| 
Westminster.—A communication E. Burgin, Basel, 
5087. Stove, J. Moore, Balham-hill.—11th Deceimber, 1879. 
5001. Evaroratine Baise, L. Brun and O. Rose, Manchester. 
5101. AuromaTic PULLEY-BLocK Brake, C. A. Tew, Birmingham. 
ndon. 5103. Burners or Apparatus for Liontine, &c., J. T. C. Thomas, 


Jaw. 2, 1880. 
4465. Portasia Wueets, R. R. Gubbins, New Cross, London.—1st Novem- 


wn Svoar, B, R. Newlands, Victoria Docks, London.—7th 
Lasrs, A. Monto Park, New Jersey, 
un aa & Gitt Boxes, H. W. Whitehead, Leeds, and J, Stake, 

SHEARING, or Hepors, &c., A. Ridgway, Maccles- 
November and T. Cooper, London.—17th November, 


18 
4721. Weicuino Macuivery, J. Parnall, Bristol. 
4728. Treatine Reruse Fisu, L. McIntyre, 
4782. Makina Ropes, Corps, and Banps, G. 
November, 1879. 
4740. Soar, w. Jeyes, Birmingham. 
4743. Firtina Packtno Cases, &c., D. A. Maxwell, 
4751. Tureap, 8. Bash, Manchester, 
London 


James, Salford.—20th 


Stanley, Rhy 


4752, Borter, Fursace, and other 
C, Straker, wart, 


4753. S.ans or Biocks, W. H. Russell and 
Farringdon-street, London,—21st November, 1879. 
4762. Propuctno CoLourtno Matrers, J. A. Dixon, West George-street, 
communication from W. Meister, Lucius, and A. 
Briining. 
4772, Breecu-Loapine Guns, W. A. F. Blakeney, Bury-street, London,— 
22nd November, 1879. 


4778. Srrino, 7. "N. Crook and W. F. Rogers, Wolverhampton. 

4782. Looms for’ Weavino, A. R. Austin, Dewsbury. 

4788. TRANSFER PRIWTING, J, Imray, Southampton- buildings, London.— 
A communication from H. —24th N , 1879. 

4799. Boots and Suors, T Thompson, we Wilson, and J. Wright, Leeds. 

4801. for Corina Wine Rops, P. M. Justice, 
Sout 


. communication from C. H. 


Morgan. 

4809. Breecu-Loapino Snap-ouns, H. F, Rotherhithe. 

4822. ad or Drums, T, James and J, Jackson, Reading.—25th Novem- 
bev, 1879. 

4828. CoLourina Marrers, J. A. Dixon, Glasgow.—A communication 
from W. Meister, Lucius, "and A. Brining. —26th November, 1879. 

4862. MetaLuic Packino Cana, 8. Pitt, Sutton.—A communication from 
H. L. McAvoy.—27th November, 1879. 

4890. Roorro Ties, R. Beckett, Hartford. 

4892. Crapies, T. Kendrick, Birmingham. 

4895, Furrowixo MILL-sTONES, R. Smith, Stone. 

4897. Burrers, T. B. Matthews, Sheffield, and I. A. Timmis, Westminster. 


—29th November, 1879. 
4943. LysTRUMENTS, F. W. Monck, Southam 
rd December, 187 
Reovatino Suppty of Steam, J. D. Churchill, Holloway.—5th 
December, 1879. 
5039. Water-cLosets, E. G. Banner, Billiter-square, London. 
5043. Tricycves and Bicycies, H. Kirby, 
5047, Renpertno Borries, &c., Lurervious to Air, H. E, Newton, 
lane, London.—A communication from A, Caen.—9th Decem 


communication from’J. F. Bailey.—16th December, 1879. 

3359, BLeacninc Raw Jute, &c., J. H. Johnson, Lincoln’s-inn-fields, 
London.—A communication from A. Girardoni.—20th angnet, 1879. 

3397. Mecuantcat Hanp Saws, A. Vayriot, ae 

3043. Szcurtno Wixpows, F. L. Leech and E. Holland, Cheetham Hill, 
near Manchester. 

3404. Lirtinc Biocks of Stone, &c., 8. Griffin, Bath, and G. Hancock, 
Co .—23rd Auquat, 1879. 

3415. Or Lamps, L. B. Bortram, ‘andsworth. 

Warm WATER or Henderson, Tayport, and 


ndee. 
3421. Biorrixe Paps, J. K. Kearns, Southwark-street, London, 
3424. Tumsiers, &c., J. G. Davidson, Dunston.—25th 


August, 1879. 

3428. Apparatus, L. A. L. Irving, Old Rroad-street, London. 

3430. Penmanent Way, H. J. Haddan, Strand, Westminster. —A com- 
munication from J. C. A. V. Asperen. 

$435. Rrapixc and Mowino D. G. Williamson, Bombie, N.B.— 
26th August, 1879. 
34438. FURNACES, E. Bennis, Bolton. 

3444. Covertnc Rattway Wacons, &c., W. B. Berrey, Rainford Mill, 
Lancaster. 


8453. and Twistixc Macnixes, W. B. Gray, Glenanne. 
3454. Separatine Soumw from — MarTTeERs, Roeckner, New- 


castle-on-Tyne.—27th August, 

3472, Insu.aTING TELEGRAPH Wines, A. Wilkinson, Paddington-street, 
London.—28th August, 1879. 

3478. Puppiino, Furnaces, C. A. Day, Serle-street, Lincoln’s-inn, 
London.—A communication J, Lukens, 

Breecn-Loapino Fire-arms, &c., W. Soper, Reading.—29th August, 

3486. Tanx Cc. Berlin.—A from 
Hohenzollern Actien Gesellschaft f u und Masch 
fabrikation. 


3487. Deer Sea Sounpinas, T. F. Walker, 

3490, Protectinc Harnours, &c., J. Shields, 

3492. Dryixo Starcn and other Moist SupstaNnces, A. McDiarmid, 

G w.— 80th August, 1879. 

S501. Honse-snors, &c,, T. Stokes, Falmouth-road, Surrey.—1st September, 

3549. Permanent Way, &c., F. W. Webb, Crewe 

3566. Fisuways, A. M. Chan -lane, London.—A communication 

from M. McDonald.—4th September, 1879. 

8567. Covers for Lrrnoorapnic J. A. R. Hilderbandt, 
Manchester.—A communication from P. Gripekoren, R. Gripekoren, 
A. Gripekoren, and W, Frank- oR at September, 1879. 

8588. Conpewsinc Stream, &c., C. D. Abel, Southampton - buildings, 
London,.—A communication from O. Braun. 


3599. Fine Inpicatinc Apparatus, J. G. Tongue, 
London.—A communication from A. leegun, Southampton September, 


J. Jenkins, Cardiff. 

3619. Tix, Terns, &c., Pirates, D. tehouse, Newport, Monmouth.— 
9th September, 1879. 

3680. SEL¥Y-RECORDING THERMOMETERS, H. Airy, Blackheath. 

3684. HaMmeress Guns, F. 
Crutchley, Birmingham.—1l5th September, 1879. 

8701. Wixpow Sasues, &e., J. ‘Livesey, Westminster, and 
H. B. Greenwood, B 16th & , 1879. 

8725. Fur., M. Blair, Sunderland. —lith Sevtember 1879. 

3766. Dryino Parer ‘and PasTEBUARD, F. W: irth, Frankfort-on- the-Maine. 
—A communication from the Society for the S ticaceel Wood Pulp. 
—19th September, 1879, 

ellington-street, 


3811. Tawino Skins, W. E. Gedge, W Strand, London. 
ecm from J. Garrel and J. M. Martin.—22nd September, 
sous. Quice-aarcun W. Halifax.—A communication from 


tember, 


B. Hunt, Serle-street, Lincoln’s-inn, London,—A 
communication from J, Arkell and L. P. Juvet.—3rd October, 1879. 

4000. VeLoctrepes, J. Turner, Coventry. 

4019. Carriace Covpiincs and Piatrorms, A. M. Clark, 
Chancery-lane, London.—A communication from R. Gamble.—4th 
October, 1879. 

4700. SepaRatina Tix and Iron contained in Tix-pLate Scrap, &c., W. 
F. Reid, Crawshay-road, Brixton. 

4710. STARTING, &c., TORPEDO ry other Boats, W. Sayer, Derby.—19th 
November, 1879. 

4729. Cases for PACKING Bort.es, &c., T. Cockcroft, Birkenhead.—20th 
November, 1879. 

&c., J. W. Spencer, Newburn.—28th November, 


4965. SIGNALLING upon eww, 8, A. Croft and R. Lomax, Man- 
chester. —4 mber, 1 


4978. R. H. Brockelbank and B, P. Laws, London. 

4982. Ratsine, &c., UasKs, C. 8 1879. 

56003. CoLourinec Matters, J. A. Dixon, West Glasgow. 
oo communication from C. Rumpff and F. Graessler.—6th December, 


1879. 
8615. CLeanino Tin and TERNE-PLA’ 


5031. SuLpuares of Sopa and Porassa, O. E, Pohl, Liverpool.—9th 
December, 1879. 

6050. Buripines, T. Hyatt, Addison-gurdens, Kensington, London. 

5056. Mou.pine or Dies, M. Gray, Cannon-street, London,—10th 
December, 1879. 

5161, Macmne Guys, H. H. th buildi London.—A 


communication from E. G. December, 1879. 
6196. Rinainc ALaRM Be zs, 8. Pitt, Sutton.—A communication from 


. Brown. 
5207. Pressino or BALING Mar, &c., A. M. Clark, Chancery-lane, London. 
—A communication from P. K. Dederick.—19¢h December, 1879. 


jane row, London. 
jun., New York." 
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ABSTRACTS OF SPEOIFIOATIONS. 


Prepared by ourselves expressly for Tun eee at the office of 
Her Majesty's Commissioners of Patents 


1396. Spoons, H. Kruyp.—Dated 8th April, 1879. 


The interior of the mould is formed with engraved recesses to receive 
costly stones, pearls, glass, enamel, lava, china, or other substance to 
ornament the spoon which is cast in the usual manner. 

1897. H. Krupp.—Dated 8th April, 1879.—{ Void.) 2d. 

Goods coated pe e galvanic ane with a coating of nickel are first 
dipped in a coppe: pre ting, and then 

coated by the process with ‘coating of pure silver 
and polished. 
1408. Iron PLates witu Tin, &c., D, Davies.—Dated 9th April, 


The oxide of iron is removed from the plates by placing them in cages 
raised by hydraulic cranes and lowered into acid or water tanks placed on 
the bed of an ordi planing moved to and and thus 
causing the liquid to flow between the iron plates. The plates are fed 
into a grease or flux pot and conveyed by endless bands working through 
the grease pot and liquid metal bath for delivery into the feeding, wz 
ing, and finishing rollers, placed at the other end of the machine. The 

ites when coated are cleansed from metallic oxides, scruff, or other 
vue by means of a duplex reversible washing roller box, formed 
of a number of rollers between which the ~— pass. 

1430. Tram Wueeis awp Tram Lines, A, Squire.—Dated 10th April, 

1879.—(.Not proceeded with.) 4d. 

The rail is formed with a groove in the centre of its top surface, so as 
to form a bearing surface on each side of the groove. The wheel is 
formed with a flange in the centre of the running face ‘of the tire and 
bears on each side of the groove in the rail. 

1453. Springs TO Pistons, Pumps, &c,, M. Prior.—Dated 12th 
1879.—(Void.) 4d. 
metal of a double or 


gs are made of bars or rods of 
reverse kneed or web section, with a central feather, so that when coiled 


on a mandrel with the central feather radial and the two webs 
parallel to the axis of the mandrel, the outer web will lap over the inner 
web, and form a true surface along the inner or outer ci nee and 
length of the spring so coiled. 
1500. Gas Enoines, C. Linford.—Dated 17th April, 1879. 6d. 

A cylinder and piston with crank or lever as in an ordin steam 


engine is employed, but the stroke is longer usual and the cylinder 

has a space beyond where the piston travels, to be used as a burning and 
condensing chamber. 

1521. cas Lag + DENTAL AND OTHER Uses, G. H. Jones.—Dated 18th 
A 9. 4 

A Fo nny te a pump are used in connection with an ordinary lathe, the 


_ being worked by an excentric movement in connection with the 
wheal and is thus worked simultaneously. The water is pumped 
my e top of the tank and brought in a tube over the grinding wheel, 


over which it passes into a trough beneath, and thence to the trough. 
1568. Fire-arms aND RECEPTACLES FOR H. J. Haddan.— 
Dated 21st April, 1879. -(A communication, 
Attached near the breach, and fons ey | on sides of the stocks, are 
holders or receptacles, into whi box fitted with cartridges is placed 80 
as to be ready at hand for firing 
1648. Guasses &c., A. Smeal.—Dated 


tuk ny of revolving in a trough carries clips to hold the base 
ofa giess.. 17 ¢ roller is caused to revolve, and dashes the glasses into the 
water in the trough and cleans them. Above the roller is a rail carping | 
spindles with pads attached thereto, which are lowered into the g! 
and upon the spindles being revolv: by wheel gearing both the inside 
and outside of the glasses are wiped and dried. 
1652. Tetecrarn Apparatus, W. R. Lake.—Dated 26th April, 
¢ magnetic conn ig of the line e! magne a 
bar of copper, thus forming two single-armed electro-magnets p! in 
juxtaposition in the same circuit, and have consequently four ae, of 
which two are utilised for the rotation of the type wheels and of the 
needle and two for the impression. A supplementary one-armed electro- 


cael also tra by the line current is trans’ to the 
n front of the poles means, print- 

ing bobbin being conveniently ily rolled, the 2 led, the magnetic effect is considerably 


augmen 
1660. Mixixc anv Kneapine, H. J. Haddan.—Dated 28th April, 1879.— 
(A communication.) 6d. 

A grooved conical roller is placed and worked Lime ow | toa dise-sha 
table revolving on a fixed centre and supported by friction rollers. 
substance to be mixed or kneaded is placed on the table and thus brought 
into contact with the roller. 

1662. Vatve ApPARATus For USE IN STEERING SHIPS AND OTHER VESSELS 
sy SteaM Power, G. D. Davis.— Dated 28th April, 1879. 

A chamber with starting and shut-off valves is supplied with steam from 
a suitable supply, At the lower part are three openings, communicating 
with channels, the outer two of which communicate by two other chan- 
nels with the supply and exhaust passages alternately for the supply of 
steam to the pistons for operating the rudder chains, whilst the centre 

rt isin communication with the exhaust passage. Working on the 

wer face of the steam chamber is a valve fm capable of being actuated 
by hand, wheel, and screw on a shaft, and this valve has on its under 
surface ch cor with the ports in the chamber, and the 
two outer of them communicate alternately by an opening to each oF 
the steam chamber, an a recess in a shut off valve operated b: 
shaft with suitable gearing, so as to shut off the —- steam through 
the starting valve upon w fich it slides when the requ movement has 
been communicated to the stce gear. 


1665. Reorsterinc Apparatus, F. Ha; Dated 28th April, 1879. 8d. 
le pass, the number of persons ing te’ by means of 
a series of arms attached to the turnstile, and which are clesd in turn 
as to bar the entrance through the door until the turnstile is revolved, 
nen actuating the registering mechanism. 
1669. Lowerinc Persons ane Weicuts, J. Batley.—Dated 29th April, 


1879.—(A communication.) 

The lowering rope is threaded h a tube in the form of a coil, 
the ends standing ‘aah in opposite directions in line with each other. 
The tube forms an eye to receive a band fastened round the body to be 
lowered. The upper end of the zoe is secured to a fixed point, and a 
person may lower himself steadily by increasing or diminishing the 
pressure of the rope on the tube, by pulling or slackening such rope. If 
a weight is to be lowered the pressure is regulated by 
the lower end of the rope. 

1670. Screw Prore.iers, N. D. Spartali.—Dated 29th April, 1879. 8d. 

An elongated central piece supports six blades, two blades, and 
four cross blades arranged in two sets of three each, o: posite sides . 
the centre, there being one main blade and two cross Seen ueemeand 
right angles to the main blade in each set. Each half of the mm een 


a person holding 


suppo! two on ane and one main — is placed slightly diag: 
excontric to the other half, and each side of pp are — 
somew! 


1676. Incrzasinc Dravout VENTILATING Stoke Rooms or 
— J. C. Mewburn,—Dated 29th April, 1879.—(A communica- 


This relates to Sy peony on patent No. 4661, dated 16th November, 
1878, and consists making the inner diameter of the annular orifice 
(formed by the outer P waver = 3 of the prolongation of the suction cone in 
the chimney) only three-fourths or two-thirds the diameter of the 
chimney. An ordinary fan co’ ny soos why air which passes through a 
channe to a blast sia in the air funnel of the stoke-room, #0 that the 
com escapes in the direction towards the stoke-room, aud 
draws with it a large quantity of air and propels it into the roe -roum, 
1678. Taps, P. Leeming and R. Ray.— Dated 29th April, 1879. 
late of glass with a hole in its centre is fix in'a recess aaaes the 
au of the tap, which is screwed into the socket or body of the tap. 
Between the plate and nozzle is placed an india-rubber washer. Above 
the plate is another recess containing the valve, consisting of a piece of 
glass r than the hole in the first plate, which it covers and makes a 
fight joint. The valve is opened by means of a lever or other suitable 
contrivance. 
1689. Burnina W. R. Lake.—Dated 29th April, 1879.—(A 
communication. 

The apparatus for heating and cooking consists of a tray, at one end of 
which is an inverted fountain to contain the oil, and whose neck rests in 
an open to vessel and is fitted with a valve to regulate the tlow of 

oil, From the bottom of the vessel a pipe conveys the oil to the burner. 
At the other pa of the tray is the combustion ber, a current of air 
being made to im on the oil so as to form a spray, which is burnt in 
the combustion c \ 
1690. Exp.ess Banps orn Straps, W. R. Lake.—Dated 29th April, 1879.-- 
(A communication.) 6d. 

Pieces of hide, the edges of which have been thinned, are put in a vat 
with paste or glue, an terwards with their edge: | 
upon a sheet of linen, Pressure is then applied, and fresh layers add 
until the required thickness is obtained, when a piece of linen is secured 
2 the aml side, and the band finished by sewing it through and 

rough. 

1692. ReocuLatine ELectric Currents, J. 8. Sellon and H. Edmunds. 
—Dated 30th A 4. 


An automatic switch is laced in the soe and as a retaining or other 


wire forming Fo thereof becomes heated by egeares of the current, 
the switch will be one into action and cau to connect the two 
collecting brushes of the dy ctric hine with each other, and 


thereby cause the induced current to cease and free the motive power 
engine of its work. An arrangement of resistance coils so control the 
generation of the current as to limit the quantity produced to the require- 
ments of the work in hand. 
1693. E.evatine anp Depositine Sanp, Mvp, Earts, &c., Bdwards, 
—Dated 30th April, 1879.—{A communication.) 6d. 

A vertical frame is fitted upon a central post capable of revolving with 
it in bearings fitted ina barge. Upon the upper part of the frame ure 
transverse bearings to receive the centre pieces of a frame on the end of 
which are wheels, over which a chain of endless buckets pass. 

Dry Gas J. Twrner.—Dated 30th April, 1879. 6d. 

Tw d and consist each of two circular plates 
with holes in the contres, “through which pass collars rather less in dia- 
meter. Between the edge of the plate and the collar passes the edge of a 
leather band, and the edges of the collars are then turned over the band, 
aa making the diaphragm perfectly gas-tight without the use of string 
or glue. 

or ConvEnsino Air, 7. Cartledge.—Dated 30th April, 
1879. 


oun series of pumps of gradually diminishing area is employed, the first 
the atmospheric air and toa certain density 
pny then de: — it to a reservoir from which the second pump draws 
its supply and so on through the series. The plungers of all the pumps 
have the same stroke and are worked by cranks or excentrics, so 
that they follow each other, so that no two plungers are in the same 
position at the same time, and one- of them are rising whilst the 
others are being depressed. 
1704. Boitgers ror TREATING Fisrous MATERIAL FOR PAPER-MAKING, G. 
Sinclair.—Dated 30th April, 1879. 8d. 

Vertical cylindrical boilers used for treatin esparto and similar fibrous 
materials are made without the central vomiting pipes generally used, 
and are with one or more vomiting pipes side, two dia- 
metrically opposi' being preferably used. Horizontal rota‘ 
boilers are made in the form of a horizontal cylinder with egg-sha 
ends, and turn on central end trunnions fitted with stuffing-box pipe 
connections. Steam is admitted at one end by astationary pipe having 
on its inner end projecting into the boiler a hollow head on which is 
fitted a box fixed to the boiler and having three branch pipes extending 
to along ~~ cylindrical part of the boiler where they are perforated. 
Each branch pipe only receives steam when it is under the steam pipe 
head, and then its perforated part is under the liquid and materials in 
the boiler, and the steam blows through them. 

1/07. Workman's CoEckine Apraratus, F, Wirth.- Dated 30th April, 


1879. 6d. 

To the axle of a four-armed turnstile is attached a disc provided at the 
circumference with four slots, in one of which rests a projection of a 
movable locking lever, so as to prevent the turning of the The 

a entering p' back a knob, thereby allowing the lever to be 

and so the disc. Simultaneously with de 

e knot the person turns a hand attached to a sleeve working on t 
pote as the knob until the hand points to the number of the ims tage - 
the dial plate over which it moves, such turning motion being shared by 
a cylinder form, the continuation of tho axis of the knob, and having a 
helicoidal zroove at its circumference. groove receives a pin which, 
by the revolving motion of the c: Sieg inetre travels parallel to the axis of the 
— and takes with it a mar! instrument, so as to give to the latter 
tion in front of a tantking desk, which cor to the p 

the indicator. 

17708. Wrincinc Macuine ror ENDLEss BR. J. Haddan.—Dated 
30th April, 1879.—(A communication.) 6d. 

Two revolving rollers are pros ay A the lower one revolving on a fixed 
axis supported on one side of the roller, the +e of the upper roller being 
carried by a fork pressed down by a s: 


hich, during the operation, 


is compressed by a pistonand cam. To oat the machine the is 
released, and the material placed between the rollers, which are revolved 


by spur gearing. 


juced, 
arranged 


trae. Pumps, C. Pieper.—Dated 1st May, 1879.—(A communication.) 
A pedestal is fc chamber, within which the working 


parts of the pu t d by a shaft passing to the 
outside. ot pedestal is secured the stand pipe, and to 
its lower part ray «aol ning the piston and valves, the pedestal 


being fixed to the cover of the well or reservoir. 
1734. ExwaustInc APPARATUS FOR MepicaL Pcrroses, W. 
.—Dated lst May, —(A communication.) 6d. 
pump made to act w an 
india-rubber disc, which is applied to any part of the body so as teegen 
_ blood vessels — finest , capillaries in which endosmose and exosmose 
d for ai compensation of derangements caused by an 
or a deficient excretion. 
1746. Stream Roap Ro.iers anp Roap Locomotives, 7. Aveling.— 
Dated 2nd May, 1879. 6d. 

This relates to improvements on — No. 2698, dated 5th July, 1878, 
and consists in replacing the wrought iron framing which receives the 
axle of the front rollers and carries the pivot shaft, by a cest iron = 
piece, of which the pivot shaft, also of cast iron, will form a 
order to page oth e-width of steam rollers the fly-wheel as wi as the 

— of the wheels 


gearing is placed within the horn plates. The 
of roa lecsanetives are cast with cross ribs on 
1750. Hor - Enoines, C. Pieper.-—Dated 3rd May, 1879.—(A communi- 
cation. 

Two vertical Sasthitee are employed and have a concave bottom heated 
by a fire beneath, while the upper part of the is si 
a water jacket. The working piston of each is connected by two links to 
two parallel wor keyed on the same axle, one of which is 
longer than the other, and transmits at one end motion to crank by 
means of a connecting-rod, while at the other it works a puiap supplying 
water to the cylinder jackets. The piston-rod of either of the displacing 
pistons passes through the centre of the working piston, and is con- 
nected by a link to a third beam oscillating on the axle of the other two 
beams. One end of this third beam is coupled by a rod to a second 
crank at an angle of 60deg. to the main crank, while the other end 
operates an air pump by which air is compressed into a receiver com- 
municating with both cylinders. 
1758. Dressing METALLIC Onze, J. T. Dawes.—Dated 8rd May, 1879. 6d. 

The crude ore is ground to powder and placed in a vessel filled with 
water, and by a force pump the water is compressed until its density 
exceeds that of the earthy matters the ore contains, but less than that 
of the metallic he earthy matter rises to the 


pie of the ore. The 
surface and the heavier metallic particles remain at the bottom of the 


= 
: and H. Ainsworth.—Dated 30th April, 1879. 6d. 
In the dobby mechanism in which lattices of the usual co: ‘ 
are —— and supposing that two patterns are to be p 
single line of lattices consist of two separate sets of pegged lags| 
so that a lag of one set succeeds a lag of the other set, and so on alter- 
nately. The double lattice is caused at each pick of the loom to move 
two lags forward instead of one, thus each alternate lag is presented to 
the jacks.” 
v 


ke 


| 
| 
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1789. Routine TEA-LEAF, — Srd May, 1879. 6a. 
barrel posed forming a gonal or 
ted roller, the and roller 
and the latter preferably at a 


17°75. Pianorortes, H. W. Pohlmann.—Dated 5th May, 1879. 4d. 
A tie and sp: tate the repetition 
of notes, and a solid metal harmonic under bearing is —— ed in upright 
pianofortes. The bridges upon the sound- ted or cut 
away instead of solid. 
1786. Curantnc anp Metar Prates, &c., W. H. N. Knight.— 
Dated 6th May, 1879. 8d. 


wood, metal, or other ——— — eo oil or grease by a 

metal and grease, leaving w! ey press through revo! = 

_ pass through metal and 


then grease by other endless chains, and finally to the finishing rolls. 
1794. Ramway Swrrcues, A. M. Clark.—Dated 6th May, 1879.—(A com- 


under the control of the 
ver, by its aid may actuate the switches at will. 
we Kyrrtine Macuixes, W. L. Wise.—Dated 6th May, 1879.—(A com- 
munication.) 2s. 
special arrangement transmits motion to the sledge which causes the 
movement of the needles and other . The bed of the needle plates 
8 separated from the frame, in the long — which the sledge moves, 
made in two parts of eq bolts 
in se the lifting bolt plate 


and the needles parate elas 
independen the needle inte” A device 
the shifting of the the bolts, 
the spring in their respective ions, of the enal 
an easy removal of the needles, lifting bolts, or 8} gs out of their seats. 
ve in the upper side of the needle a oil spots in the 
work, for the need A special 
tus is employed to the thread and effect the tension, and 
the thread when coloured threads are used, 
the non-working thread in the round goods. 
K. Knott, jun.—Dated 6th May, 1879. 


chamber contains the tank with the refrigerating 
it, w is formed with one or more of its sides corrugated, so as to 
oan surface. In the bottom are holes to receive short 
tubes closed at the inner ends and projecting into the tank. 
1809. or Curtinec Rock, J. H. Gulland.—Dated 7th 
May, 1879. 
The rod is supported in bearings, one of which is movable, on a 
tt drill forward. The rod is 
low and is furnished with a water supply pipe. 
1812. Soe Horses, &c., J. Whiteford. wy 7th May, 1879. 6d. 
The metal part of the shoe is of Jccedite oun or steel, and at the 
heels solid tips are formed, and these as well as pee toes are bevelled, and 
to form a bounded recess, into which a piece of wvod is driven. 
1818. Execrric Type Printinc TELEGRAPH APPARATUS, G. J. Droste.— 
Dated 7th May, 1879. 8d. 
The s yachronism of all the apparatus in a clrouit is insured by the 
mutual action of the electro-magnets and the dri mechanisms, which 
with tic and the 


poe The motion of the k 
ig appliance or sign indicator. 
1824. CONSTRUCTING AND Frrrmxa TOGETHER STRUCTURES OF Cast IRON, 
J. A. Brodie and D. Jack.—Dated 8th May, 1879. 6d. 

This consists in placing in the proper positions in the moulds in which 
the castings are made screw nuts, around which the metal closes and 
Unites them in the snugs or other parts of the fastenings, and the screws 
= jemand parts of the structure together are passed through the 


1832. Gas anp Lamp Burners, H. D. Fellowes.—Dated 8th May, 1879. 4d. 

spondingly-shaped flame. 

1883. Treatment or J. H. Johnson.— Dated 8th May, 1879. 


cast metal remelting the 
same in a cupola or in a small and lining of 
which are of 1 or of carbon, or of magnesia, or of 
lomerated materials having lime or ss a base in 


of the headed nail to be formed from the wi: 
The horn has combined with it a to always lower it to a definite 
it the was driven, n 
withstanding varia’ of the stock, to provide for 
releasing the in bo to be fed. 
1850. Currers or Suears, R. C. Fletcher.—Dated 9th May, 1879. 6d. 
A stationary blade is combined and worked with a revolvable blade 
to be actuated by being pushed over the material to be cut, 
such covets ¢ cutter actuating a registe: device to show the 1 
wn along, and the revolving blade is a roller 
—— in bearings in the le 
Boxes OR MacHINEs FOR Drawino, DRAUGHTING OR PREPARING 
ooL, &c., J. M. Bottomley.—Dated 9th May, 1879. 
its in covering with caoutchouc or india-rubber the top, 


1852. Inon anv Steet, B. Hale.—Dated 9th May, 1879. 6d. 

Molten metal from the cupola is ran into a converting furnace formed 
with a chamber in which a wheel or caftaher ' is caused to revolve. 

1853. ror Measurinc METAL W. P. Buchan. 
—Dated 9th May, —(Not proceeded with.) 6d. 

Two arms are pivotted near one end beyond which the measuring ends 
meet, The plate to be measured is between the measuring ends, 
and certain points on one arm on the o) ite side of the pivot move “ae 
scales engraved on the other arm of the callipers, thus enabling th 
measurement of the plate to be at once seen. 


or J. B. Spence.—Dated 9th May, 
This relates to the treatment of the sul les of lead, zinc, iron, 

copper, and silver to obtain a pigment which when mixed with oil or 

varnish will constitute a paint. 

1856. Furnaces, W. Pinkney.—Dated 9th 

This consists of arrangements yee | air passing to the 
fire is heated, and when heated d y inte the body of the 
furnace, and partly among the be le ue unburnt gases 
therefrom, which gases are thereby consumed instead of passing by the 
chimney into the atmosphere. 

1857. Rearinc Macuines, J. Howard, B. T. Bousfield, and G. Gibbs. 
—Dated 9th May, 1879. 10d. ” 

So as to obtain a more perfect control of the rakes the oun wheel 
fixed on ar vertical shaft is formed with a cylindrical ring with a series 
of steps. wpe, teed with a tail piece the driver can bring in contact 
with the an on the ring, so as to open the switch. The lever is con- 
nected to a second lever in combination with Seen close to the 
driver's seat, by means of which the lever can be fixedso that any number 
of rakes can be caused as gatherers. 

1860. Furnaces ror Heatinc Gas Retorts, B. and W. P. Gibbons. 
—Dated 10th May, 1879.—( Not with.) 2d. 

ee eee a or side of refractory material in 
one or more pieces, tapered towards one end and capable of being removed 
from the furnace when desired. 

1862. Surveyine Reepenern, H. J. Haddan.—Dated 10th May, 1879. 
—{A communication.) 6d. 

The measuring stick consists of two legs hinged at the top ends and 
provided with points at their lower ends, which may screw into a cap to 
allow the stick to be used for walking e ee a a of one leg carries 


a goniometer or barrel with narrow an tudinal slits for 
ae les and straight lines. A rod is pivotted at one end toone 
a certain ny mp and the rod parallel wi line 


uniting the ends of the legs. A measuring tape is wool to Seoneaee the 
difference of the level between the two geiete of the ground lying 
perpendicularly beneath the two points of the legs of the instrument. 
1863. ManvuracrurE anp DRAWING OFF OF AERATED Liquips, 7. Fardon. 
enone 10th May, 1879. 6d. 
porcelain v: are employed each enclosed in a case, near the 
of Which jets are arranged, vessel connected with 
= at the ts gas passing a auth 
vents gas out throu; e one 
the other h the outlet. 
1864. CoLovgine Martrers, R. Meldola.—Dated 10th May, 1879. 4d. 
The method employed consists in the formation of compounds by the 
—— acids of the amines on the sulphonic acids 
of the phenols, 


or H. Parkes.—Dated 10th May, 
This consists in softening the nitro-cellulose by a solvent made with 


a variable quantity of — cinder, ur such cinder or scoria 
being composed of limestone and iron ore, or any other suitable metallic 


Macuryery Bett Fastener, G. Sonnenthal.—Dated 8th May, 1879. 
—(A communication.) 4d. 

The fastener of or studs in metal, one 
scre' into the band at one end, and matted with an internal tap, into 
which the screwed part of the other rivet or stud takes, such rivet 
having been passed through a hole in the other end of the band. 

1835. BrusHes FoR CLEANING TRAM G. Sonnenthal.— 
Dated 8th May, 1879.—(Not proceeded with.) 2d. 

This relates to the a) — of rotating steel brushes of the section 

Se ee other kinds of brushes and of other shape may 


1837. Apparatus Courtine Ecos, LZ. P. Othon.—Dated 8th May, 1879. 
—(Not proceeded wi 2d. 
Two metal plates are one on but with sufficient 
space between them for the working to and fro of a knife. 
1838. “4 gt ee L. Woodward and F. Chadwick.—Dated 8th 


May, 1879. 
This 
bolt carried 


consists in the employment of a 

o) shaft, and capable of sliding to and fro on the shaft, os clutching 
shaft with the toothed wheel u ef within it. ae bolt is pressed con- 

forward by to — jection 

side of the wheel. 
1839. REELs Boxssins, F. Merttens.—Dated 8th May, 1879.—{Not pro- 
ceeded with.) 2d. 

See = er is used to form the reel or bobbin, and it is con- 

structed in one or several pieces according to the material used. 

The bag is suspended from a rope or cord, ed one end to 
side of the bag, and passing t an of tea hank 
of the harness, and age Ne we he ook p! on the back of the animal, 
thus kee the bag in ed position, whilst the animal may move his 


. CRUSHING AND SEPARATING PHOsPHATEs, &c., W, R. 
8th May, 1879.—{A communication. }—{ Not 
The eae feature of the invention is the provision of a ~ con- 
structed spring beam, so made and arranged that a very elastic and 
effective blow | rd given to the substance beneath the hammer or head. 
1843. Cairns, Wepces, FasTENINGs, AND SLEEPERS FOR RalLways, &c., 
W. H. Tooth.—Dated 8th May, 1879. > 
The chairs are of wrought or cast iron of anced Soe & 
chairs, the © long enough to allow a it being at 
through the fan and the ends of each bar. 


tetra-chloride of carbon and camphor, and the nitro-cellulose so softened 

may be moulded or rolled into various forms, the softening action being 

aided by heat and pressure. 

1866. Varnisu, H. Parkes.—Dated pom May, 1879. 4d. 
A varnish com’ of nitro-cellul ved in well-known solvents 

and shellac, with or without castor ofl or glycerine, is used to coat metal, 

paper, glass, wood, and textile and felted substances. 

= Tires, H. B. Newton.—Dated 10th May, 1879.—(A communication.) 


The tiles are made of cast iron in a curved form, ,with a “cleat” or 
projection on the underside, into which hooks 
tiles to the traverses or laths, and to one another. 


Saccharine matters contain‘ uantities of soda, and 
ether bases are, when in the conilition of syrup, mix ith alcohol and 
sulphuric acid, which form sulphates with the fee and = precipitated. 
The py resulting from this process is mixed with sufficient lime to 
—— > ht alkaline reaction, when o. ic lime, salts, and some 

phate of lime will be precipitated. In order to - organic im- 
ities and colouring matters not table by , the liquor is 
luted with water, and sufficient lime added to form fritenis snerate of 

lime with the sugar present. 


Iron axp &c., C. F. Claus.— Dated 10th May, 
When operating iron containin the lining of the 
employed of lime, or mixtures 


Buttoss, Srups, &c., B. Brewer.—Dated 0th May, 1879.—(A 
lo ingle piece of metal, from which is 
e a of m wi 
cut out to form the balancing or turning over of the shank. This 
is cut out at one blow, turned over with two side pieces at the 
as well as the slot cut in the material to serve instead of the spring 
usually employed. 
18°75. Sprixkuine Scents, D: &c., H. Schildberg.—Dated 12th 
bottle, and cause the contents to be 
ejected through a second tube dipping into the liquid to near the bottom 


1876. ey K. Knott.— Dated 12th May, 1879. 


A tank with ai it, and aA a coil con- 
nected with any ‘suitable cold-; is filled with an incon- 
gealable liquid, and the sulphurous acid vapour or other t forced 


through — coil reduces the temperature of ach liquid, so the air 
| ay ove the tank will also be reduced in temperature. This air is 
to circulate in the provision chamber by means of a blower. 

1877. Canriace Sprinos, J. —Dated 12th May, 1879.—(A 
communication.)}—{ Not 2d. 

The ig plates are made with ~ 4 juts or lateral enlargements 

formed 4 simultaneous thrusting of two ———— semi-spherical 

drel eal the red-hot Sate near Each plate has 


-, the manufacture of metals, and also in various ar its for 
the injection into the furnace of the combustible gases simul- 
- giana for the purpose of assuring their total or partial com- 


1068. SOLUTION OR ror Preservine Meat, &c., C. Barton. — 
—Dated 9th May, 1879. 

The meat is washed, soak 3. ‘or dipped in a solution of a ae 
acid in water for from one to twenty minutes, according to length of 
time it is intended to preserve the meat. 
aney. on Borrers, J. C. Taite and F. W. Carlton.—-Dated 9th May, 
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case contains a plunger, ha’ its back portion larger in diameter 
than the front, so as to form a sh ier. A piece of metal forms a ring 
with two external fi , one entering a groove formed round the outer 


te plunger in the cane and preve ond the other esting as a stop to keep 
plunger in the case and prevent it being forced rn by the recoil ot 
the spring. Modifications are described. 
1848. Dampers ror Furnaces, 9th May, 1879. 6d. 
This relates to a method of esta permanent connection 
the dampers of flues the doors of and of 
yy means of a regulator of manceu 
with or without opening the door. 
1849. Macuives ror NatILinc Boors AND Sxors, W. Morgan-Brown.— 
Dated 9th May, 1879.—{A communication.) 6d. 
In the machine instrumentalities are provided by which to automati- 


such distance from other that the or Sts 
1878. Lawn —_— W. C. Owston.—Dated 12th May, 1879.— (Not proceeded 
Four cies of wood are placed edgewise on th 80 as to 
leaving openings at nore and sides A 
e similar to is played in the pa nha we balls and 
cues. 
1879. Butxps ro’ 


FOR Prorectinc Pictures, Books, &c., 7. W. Burton.— 
Dated 12th May, 1879.—(Not ceeded with.) 2d. 
A blind is app! ed to pictures, bookcases, &c., so as to prevent dust 
1881. Desicns upon METAL AND OTHER EB. @. 
12th May, 1879.—(A communication.)—(Not proceeded 


The designs are printed w metal sheets by chromo-lithography or 
chromo-typography, and the désigns cut or stamped out. 
1884. Lupricatinc Macuinery, H. J. 12th May, 1879.— 
(A communication. }—(Not proceeded wi 
The dry pipe or steam inlet of nm ntennn yl other boiler is su 
= from a — a visible hydrostatic drup- 


1886. erie W. H. Daniels.— Dated 12th May, 1879.—(Not pro- 
ceeded wi 
The locomotive is made in d of which rests on a platform 
capable of adjustment, so it rests with the other part 
train is in motion. 
1888. Exastic Rinos ror Jars AnD Borties, H. Codd. —Dated 12th 
1879.—(Not proceeded with.) 2d. 
in the neck of the are formed 
partly of a rigid substance, which preven 
See withdrawn from the groove. ad 
890. Preservine Breap, P. J. Kolvenbach.—Dated 12th May, 1879.~ 
(Not proceeded od, 
baked, y aperture, which is 


1891. Porrery, N. P and A, Plant,—Dated 
th to its matting nest, 


ed, mixed, and ground Late as uired 
articles are dried and hardened, and Afr, shaping an rege, he 
oven. 


18965. sen 7, 18th May, 


1879. 
an inner ring of dough con’ 
so as to become and an lyer 


When the inner 
leaving the groove in the stopper to which itis applied. 


fot proceeded with.) 2d. 
Mounted on the saddle is a swiveling plate carrying a slide a at one 
ith head er tool holder, "hs 
or any desired angie a pivot 
on the lower part of the slide rest. The opposite ite carries 
the hand rest, and an to the slide 
rest to regulate the diameter of the work or depth of cut. 


1897. M, Bird.—Dated 13th May, 1879.—{Not pro- 


Leather ae a softened in water and then yey og to a fibrous mass 
in a scutching or other suitable machine. Spent tan 
and the two mixed with a quantity of steatite, tale asbestos, or fish 
glue, and the whole pressed by rollers, so as to form sheets. 
1809. Steam Sreerino Apparatus, G. Donkin and B. G. Nuchol.—Dated 
13th 1879. 6d. 


This in the to an apparatus 
having fitted to ita steam engin , a steam su and 
lating valve an arrangement wheels screws 


ie same, by means of which is admitted to and auto- 
matically shut off from the engines. 

SANITARY Traps, J. Waterhouse.—Dated 13th May, 1879.— 

hinged through which the fluid passes 
in a se! tine finally 

ear the 'o connect it with sani 
liquid is in the direction of the letter 8 placed horizontally (7 .) 
1902. Fitrerime Brock, C. Heisch.—Dated 18th May, 1879. 4d. 

The block is made of a mixture of pumice stone and carbon, effected 
by mixing the former with pitch and tar, and after moulding. 
1904. ay FOR a V. H. Jones.—Dated 13th May, 1879. 6d. 

This consis' making the grip of the handle of+a coil or helix, 
wich i formed by taking a rod iron or other metal or alloy and coil. 
ing it upon a core or man 
1905. Wrovcur Iron Pots ror Me.tino J. 7. 

Andrews.— Dated 18th May, 1879. 6d. 

A circular disc of wrought "fron is formed with its edges thinner than 

the middle part, and chamfered or bevelled off. — thin edges having 


raised to a welding heat the disc is by a series of two 
through ito the and forms a 


108. Suakers, A, 8. F. Robinson.—Dajed 13th May, 1879.—(Not 


with. 
Several shaker boxes are parallel to one another and inclined 
upwards from the end at which they receive the} struw from the thrash- 
drum to that at which “_ deliver «J The hoxes are connected with 
the fra of the hi motion is imparted to 
them by ta; shaft, perating in 
thrust them back, and then allow them to fly suddenly f 
1911. Penci. Hotper ror ScHoo. &e., R. Walkington.—Dated 
13th May, 1879.—(Not proceeded with.) 2d. 
The holder consists of a loop and , and § 


of the slate by nails. 

1912. StartTinc, PROPELLING, AND H. P. Holt 

and F. W. Crossley. —Dated 13th May, oT ‘ot i 2d. 

The First part of the invention consists of 

the engine, and which drive by means of 

position of the integrating 
lor 

the tes to an arrangement for lifting the 


1916. Heath.—Dated 14th 
ay, 
a tliding pices through’ which the oppeatte pass, and 
en| one 
ble ite operated by whan the 
band has been adjus' fo the fore of the head the onde many be 
The upper edge of the band, when the measurejnent has been taken, is 
made to enter between the teeth of several piefes of cork attached to 
upper edge vent the mo’ upwamds. 
transit. nine and weight of bow allow if te be 
1918. 7. Hampton.—Dated 14th May, 1819.—(Not proceeded 
The bottom and sides of the 
sional cham 


1919. Macuives ror WEIGHING AND MeasuRING|SkiNs, &c., IV. Morgan- 
Brown.—Dated 6d.” 


14th May, 1879.—(A commun 
weighted table is 
and that 


The lower table has no movement, and the wu 


of pporting instead, a 
tathe with parallel slots is employed, so that the = for the descent of 
the weights is greatly increased, and there is but little 

the of the table which can offer any im ment to the free action 
of the weights. which are suspended by directly from the bottom 
of the lever nape The forward end of this table is Venpended 


from the aS the scale. A skin wi 4 
attached d the scale, and eS the chains w 
with the f an of the weighted lever table, 


1920. oan W. H. Brogden.—Dated 14th May, 1879.—(Not pro- 
ceeded with. 
This consists of a shoe in which a wedge works, such shoe being 


the wagons which 
wedge upwards, so as to grip the 


way. The two to the aid middle a 

trary direction to those of the 

1924. H. McC, Aleazander.—Dated 14th May, 1879.—{Not proceeded 
The blade is made to fold, and is in two or more together, 

and capable of recei a detachable stock or handle. handle is 


higher speed than the barrel. 
be coated are | mov | 
ug or pre’ ig WOO! 
tainin; 
of sott 
from 
made not only a co 
but slight power is needed to raise it, which be ne done, it automatically 
shifts its centre of gravity, and sustains itself in tilted and raised position 
until n drawn down for another measurement of a skin. Thesystem 
This consists in the or utilisation of combustible gases the wedge. The = 
furnaces termed shaft furnaces, for the treatment of ores and minera ope, and the weight of which forces the 
rope between it and the shoe. 
1923. Horrzrep anp Square Wacon Compinen, R. Baxendale and J. 
Heald.—Dated 14th May, 1879.—(Not proceeded with.) 2d. 
The floor is divided into three - the centre one ; 
ollow and formed to receive a bayonet sword, for which it serves as 
a sheath. Rifle stocks are made so as to receive the blade when folded. 
1925. Orerattnc ComicaL TRANSFORMATIONS OF Portraits, &., J. i 
F. Ludeke.—Dated 14th May, 1879.—(Not proceeded with.) 2d. 

This consists of a round thin plate moving on a = in the centre, 
having a spring which has to be wound up; on one side of the plate are 
four or more portraits, and on the periphery of the plate are four or more 

’ teeth ; opposite the teeth a rigger or anchor is connected to it to let one 
tooth after the other pass. fore the round on the side where the 
portraits are is placed the main portrait, upon which the transformations 
take place. The face of the main portrait is neatly cut out, and the 
portraits on the plate are arranged to jump into that place where the 
portrait is cut out at such a speed that the cause of the transformation 

traction. cannot be obeerved§ 
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1928. Perameurators, L. L’Hollier.—Dated 14th May, 1879.—(Not pro- 
ceeded with.) 2d. 


with, 
, ins of being permanently ung upon a 
or pdr in such a pone so that it may be free to ve thereon. 
1034. Warer-cLoser Srenca-traps, &c., H. and W. Sutcliffe. —Dated 14th 
May, 1879.—(Not proceeded with.) 2d. 
relates to the construction of trap basins of water-closets, and in 
means of connecting syphon stench-traps or pipes with the basins of 
water-closets and urinal basins. 


1935. Srinnino, G. Lumb.—Dated 14th May, 1879.- (Not proceeded with.) 


2d, 
This relates to a means of driving the several spindles or a number of 
separate spindles by one driving band. 
1938. Manvuracrure or Ficurep C. A. Barlow.—Dated 14th 
May, 1879.—(A communication. )—(Not proceeded with. 
The apparatus consists of certain instruments for cutting simultane- 
An ends of the threads connecting the patterns. 
1941. Treavinc anp Waste Fasrics, C. W. Smith.—Dated 
May, 1879. 4d. 
This consists in treating the rags and waste fabrics with sulphide of 
sodium and steam under pressure, or with quick lime and steam under 
ressure, or by steam alone under ; and treating wool, horn, 
a and other substances of animal origin and containing ni 
with sulphide of sodium and steam under pressure, or by steam e 
under pressure. 


1943. Screw qPeceneny, ‘A. Morton.— Dated 15th May, 1879.—(Not pro- 


ceeded with.) 2d. 
This consists in forming the leading edge of the blades curved forward, 
edge may be nearly at right 


so that a tangent to the curve at the 

angles to the axis of the propeller. 

1945. Pickine Arms ror Looms, C. Littlewood.—Dated 15th May, 1879.— 
(Not proceeded with.) 2d. 

Each arm of the picking arm is made of leather and the intermediate 
part of a blade of metal. 

1946. Manuracrore or Coprer AND NICKEL, J. Straker.—Dated 15th May, 
1879.— (Not proceeded with.) 2d. 

The ores or materials are first smelted in a cupola or blast furnace, an 
air blast and fluxes being used either at the ordinary temperature of the 
or ata temperature. After treatment in the cupola or 
blast furnace the regulus is transferred or allowed to run direct into a 
furnace called a concentrator furnace. 

1947. Prime Movers anp APPARATUS ACTUATED BY FLUID Pressure, &c., 
J. Newton and J. Cowper.—Dated Lith May, 1879.—( Not proceeded with.) 


2d. 

This relates to a means of dispensing with the slide bars and connecting 
rods or links of steam engines. 

1949. Geveratine Evecrric Currents, J. 8. Sellon and H. Edmunds. 
—Dated 15th May, 1879.—( Not proceeded with. 

On either side of an annular armature are mounted electro-magnets, 
grouped in — The poles of the magnets on the ite sides of the 
armature will be so shaped as to embrace the armat these electro- 
magnets are rotated in opposite directions. 2 
1950. Manvuracrure or Tupes or Coprer, &c., J. Gibbins.—Dated 

May, 1879. 2d. 

This consists in making the cast hollow cylinders of copper and alloys 
of copper, which by drawing or ne a by drawing and rolling are 
nade into tubes by the use of moulds having metallic cores of a slightly 
tapering or conical figure, the said cores being supported ii 
the moulds with the ends of smaller diameter downwards. 
1951. Dress Houper, J. Caulkin.—Dated 15th May, 1879. 6d. 

A rectangular frame having an oblong opening in it has at its uy 
part a prolonged or stem part which carries a loop to connect the er 
to the waist uf the wearer. To the back of the frame and near the upper 
end of the opening a gripping lever is jointed, the two arms of the lever 
being situated at opposite sides of the frame. The lower arm has a bow, 
the concave side being pr ted to the opening in the frame. 

1952. Manuracrure or Incots, C. Simmons.—Dated 15th May, 1879. 
—(Not proceeded with.) 2d. 

This consists in the construction of an apparatus to contain one or more 
ordinary or other ingot moulds, iu which the molten metal is cast, and 
in which apparatus the ingot or ingots will remain for the purpose of 
equalising the heat thereof, so as to be taken therefrom in such a state 
as that it or they can be rolled without re-heating. 

1953. Oprainino Transmittino Motive Power, J. C. Stevenson 
B. Mounsey.—Dated ith May, 1879.—{Not proceeded with.) 2d. 

This relates to a method of appl or utilising the rise and fall of 

tidal waters or other water for obtaining motive power by pumping or 


n the axes of 


forcing through pipes to any requisite point to be used as a motive agent 
= Pa purposes, for which water or liquid under pressure is 
applicable. 


1954. Treatinc Timper, S. B. Boulton.—Dated 15th May, 1879. 4d. 
This consists in a method of distilling or expelling the watery particles 
from the wood inside closed vessels by means of highly heated creosote 
or other liquid, with which the wood is to be im: ted, the resul! 
steam and other vapours being exhausted from the vessel and conden 

as they are generated, and the wood being subjected to pressure in the 

same vessel after completion of such distillation in order to cause the 

more perfect penetration of the liquid into the cells. 

1956. Feepinc Apparatus ror Drawinc Frames EmpLoyep in Dress- 
inc Hemp, &., W. &. Lake..-Dated 15th Muy, 1879.—(4 communication.) 
—(Complete.) 6d. 

This relates chiefly to the construction and operation of the gill-bars, 
ted to a guide-channel in a 


. from the 


Another frame, with a guide ve similar to the former, is secured 


inside the front frame, and a crank is secured to each -bar and pro- 
vided with a crank pin to fit the groove. By meorig latter frame 
ee bre at any desired 
THE IRON Goal, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, » AND 
OTHER DISTRICTS. 
(From our own Correspondent.) 


Tuts week has seen a declared rise in marked bars, in advance 
of the quarterly meetings which are to be held next week. The 
increase is £1 per ton, and was determined upon at a meeting of 
the leading firms held in Wolverhampton on Wednesday morn- 


ing. When, therefore, "Change assembled in the afternoon, it 
e known that marked Staffordshire bars were now £9 per 
ton, with £9 2s. 6d, as the price of the Earl of Dudley. Sheets 


and plates are advanced by the same amount. The new prices 
of sheets of the sizes mostly used vary according to the maker, 
from £10 to £11, Boiler plates of the ordinary size are now 
£10 10s. to £11, and best quality £12, 

There are instances within my knowledge in which forward 
contracts have been placed at an advance of £110s. The iron 
was not that made by anyone of the marked bar firms, but it was 
iron of a brand hardly inferior. 

To-day makers of unbranded finished iron were attempting to 
secure a rise similar to that of the marked bar firms. Manu- 
facturers of common sheets (singles) quoted £11, and for forward 
delivery even £11 '0s., prices which, it will be observed, are the 
same as those of tie “‘list” houses. Doubles were £1 10s. in 
advance of singles, and lattens £3 higher. Not much success, 
however, attended these efforts of the unmarked houses. Buyers 
held off, declining to close on any such terms. Still, makers 
were tolerably firm. Notwithstanding that it is now known 
what prices will then prevail, business in finished iron of all 
— was largely postponed to-day until the quarterly 
gatherin, 

No official alteration took place in the price of pig iron 
yesterday; but it transpired that one of the firms whose quota- 
tions have for many years done most to regulate the prices asked 
for Staffordshire all-mine pigs had fixed the rates they have 
determined to quote next week. se terms are an: increase 
upon the nominal quotations of the same firm at the Michaelmas 
quarterly meetings of 20s. perton. Such a rise has hitherto been 
deemed to call for a rise in finished iron of twice that sum. 
£4 5s. was the quotation to-day for hot-blast all-mine pigs, and it 
is probable that this figure, or 5s. above it, will be the declared 
price next week, 

Best hematites of Lancashire and Cumberland could not be 
had at less than from 5s, to 10s, rise on the terms at which they 


might have been bought last week ; and last week’s rates showed 
the continuance of a steady advance, which has been for some 
time in operation. From £5 10s. to £6 was the agents’ quotation. 
What was true of the iron named was equally true of the high- 
class Welsh brands, so much desired by the sheet makers in 
particular. Tredegar iron was quoted the same as Barrow ; nor 
could Yorkshire or Derbyshire or Northampton iron be procured 
on last week’s terms, and Staffordshire cinder pigs were dearer 
by from 2s. 6d, to 3s. 9d. per ton. Some transactions were 
recorded at £3 5s. 

The pig makers all justified their demands by the terms upon 
which alone they are now able to buy minerals and fuel, No 
vendor of Lancashire minerals hesitated to ask from 1s. to 2s. 6d. 
advance upon last week’s rates; cokes were dearer by from 1s. 6d. 
to 2s., and were difficult to get at that figure. ‘This difficulty and 
under supply, most seen last week in respect of South Wales 
coke, now ap d, to more or less extent, in respect also of 
Yorkshire Derbyshire coke. 

Coal all round was dearer by from 1s. to 2s. Best furnace coal 

was difficult to secure at the rise of 1s. which Earl Dudley has 
this week declared, leaving it at 11s. per ton. Colliery owners 
would contract for only small lots on those terms. Yet 11s. is a 
rise of 3s. per ton since the iron trade began to mend. His lord- 
ship’s slack is put up 6d. per ton. All the collieries are briskly 
engaged meeting the requirements of the blast furnace proprietors 
and those also of the mill and forge owners, ‘The considerable 
resent and anticipated further rise in coal contributed not a 
ttle to increase the firmness in the quotations of the finished iron 
firms. There are few mill and forge owners who have not now to 
give from 3s. 6d. to 4s. per. ton more for their coal than during 
the time of recent dull trade. Cannock Chase coal for household 
consumption was dearer to-day than a week ago by 2s. per ton 
as to best deep sorts, and 1s. per ton as to shallow seams. Best 
rough slack has by the same owners been declared up 1s., and fine 
slack 6d. per ton. 
When ‘Change closed to-day it was believed that £4 10s. would 
be quarter-day price for all-mine pig makers. The new lists of 
seme firms who act with the branded houses show that sheets are 
advanced 30s.; common bars were £810s. Galvanisers refused 
orders, their books being full. ‘heir nominal price for 24-gauge 
sheets was £20. Wrought iron tubes were to-day reduced in 
discount 5 per cent. 

Mr. Fisher Smith has issued-circulars announcing that on and 
after the Ist of January the prices of the Earl of Dudley’s lime- 
stone at the quarries will be: Grey crystalline for blast furnace 
purposes, 4s. per ton of 2240 lb.; and blue or thick bed for agri- 
cultural and masonry purposes, 3s. 9d.; mean a rise of 6d. 
per ton. 

The question of ironworkers’ wages will come up for considera- 
tion before Mr. Joseph Chamberlain, M.P., re ent of the Mill 
and rou Wages Board, at a meeting to be held in Birmingham 
on Monday. ‘The increase which they will then be awarded is 
likely to be considerable. This week’s rise in iron alone entitles 
the puddlers toan advance of 1s, per ton, and millmen should be 
similarly advanced. The rate for puddling will probably now 
rule at 8s. 6d. per ton. Colliers’ wages in the South Staffordshire 
district are advanced 3d. “per day” or stint, in the thick coal 
seams, and 1}d. “ per day ” in thin seams, consequent upon 
the rise in coal. But the men are just now commencing a move- 
ment to secure if possible an advance of 4d. and 2d. respectively 
with every 1s. rise in coal. Wages of the Cannock Chase colliers 
are also advanced 3d. per holer’s stint, which means 6d. a day, as 
a good workman will cut two stints in a day. 


NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 


Wirs the close of the year business is usually restricted as 
much as possible, as many of the ironworks are closed for stock- 
taking in the holidays, and during the past week there has not 
been so much doing in the iron trade of this district, the market 
at Manchester on Tuesday being little more than nominal. 
There has, however, been a good deal of inquiry during the week, 
and the anxiety displayed by consumers to cover at once any 
requirements that may arise naturally has a tendency to give a 
very firm tone to the market. There is no doubt that if there 
were any considerable quantity of iron to be dealt with, it could 
be sadly sold at top prices; but there is very little offering, and 
business is restricted ty the scarcity of iron as much as by any- 


thing e 

As I intimated last week, Lancashire makers of pig iron have 
again advanced their prices, and although there is not much 
doing at present, quotations for delivery into the Manchester 
district have now been put up to about 62s. 6d. to 63s. per ton, 
less 24 per cent., for both foundry and forge qualities. 

Higher prices are also being asked for outside brands coming 
into this district, but it is so difficult to get makers to quote for 
anything like reasonable delivery that the business doing is to a 
considerable extent confined to second-hand lots held by mer- 
chants. Of Derbyshire iron there seems to be little or nothing 
offering in this market, but small second-hand parcels of Lincoln- 
shire have been sold at prices equal to about 68s. 6d. to 69s. per 
ton, less 2} for Lancashire delivery. For good Middlesbrough 
brands delivered yon to Manchester, 59s. 4d. to 60s. 4d. per ton 
net cash has been obtained. 

The manufactured iron trade continues very firm so far as 

ices are concerned, but it is scarcely probable that there will 

much business doing until after eg ey Dm at present 
uotations are little more than nominal. For cashire bars 
elivered into the Manchester district £8 10s. per ton may be 
given as about the minimum price, but many of the makers are 
refusing orders. 

Most of the engineering and other similar works are being 
temporarily closed for the holidays, and in these branches of trade 
there is no material change to notice. 

The destruction of the Tay Bridge was the subject of general 
conversation amongst the representatives ot the iron trade on the 
Manchester Exchange on Tuesday, the fact that the contract for 
the bridge had originally been in the hands of a chester 
firm—Messrs. de Bergue and Co.—naturally investing the 
calamity with special interest in this district. Various opinions 
were expressed as to the cause of the disaster, and by many of 
course it was considered that Cleveland iron was not the most 
suitable material to bear the strain to which such a bridge would be 
liable, whilst'the construction of the yor from an engineering 
point of view also came in for a good deal of criticism. 

In the coal trade there has been if monies rather a lull 
during the past week, but the pits as a rule are fairly well sup- 
plied with orders, and prices generally are firm at late rates, with 
an upward tendency in some classes of fuel. House co. 
have been meeting with rather less inquiry, and steam and forge 
coals have not been moving off so freely owing to many of the 
local works being stopped for the holidays. Engine classes of fuel 
are without material change beyond a slight hardening in slack in 
some quarters. ‘here is still a good deal of coal offering in the 
market and prices are rather irregular, but at the pit mouth the 
average quotations may be given about as under. Best coals, 
8s. 6d. to 9s. 6d.; seconds, 6s. 6d to 7s. 6d.; common round coal, 
5s. 6d. to 6s. 6d.; burgy, 3s. 9d. to 4s. 3d.; good slack, 2s. 9d. to 
3s. 3d.; and common, 2s. to 2s. 6d. per ton. 

With the improved demand for coke prices for this class of fuel 
are hardening, and an advance of 10d. per ton is announced by 
some makers this month. 

The wages agitation in the coal trade continues, and on Tues- 
day a conference of colliery proprietors from the Ashton district 
and representatives of the men was held at Manchester with 
reference to the notices which the miners have recently served 


upon the employers for an advance of wages. The masters, how- 
ever, could not promise any higher wages at present and the 
matter was adjourned for three weeks, pending vd action that 
may be taken in the Wigan district where the coalowners have 
already refused an advance of wages. 

The iron trade of North Lancashire and Cumberland is in a 
very active position, and the output has been considerably accele- 
rated by the relighting of while vigorous efforts are being 
made to construct new furnaces of large dimensions and on 
modern principles, 

Prices have again moved upwards. Best Bessemer is quoted 
at 110s. at makers’ works per ton; 105s. for No. 3 forge; and 
100s. per ton for ordinary qualities of hematite iron. Sales have 
in several instances, to my own knowledge, been effected at over 
100s. per ton, and makers are very firm, as they have reason to 
be with so much work before them. Iron ore has advanced to 
25s. and 30s. per ton at the mines, but very little raw material 
is on sale, and large cargoes of ore are being used from Spain 
~ _ Ireland, the latter being worth 11s. or 12s. per ton 

elivered. 

Large alterations and im 
James Bain and Co.’s wor! 
production. 

The.construction of the new wet dock at Maryport will be com- 
menced early next year, the contract having been signed on 
Friday, December 26th. 

Messrs. Wm. Johnstone and Co., of Liverpool and Barrow-in- 
Furness, have given an order to the Barrow Shipbuilding 
Company for a large steamer for the Danube trade. 

The Furness Railway Co. is about to apply for power to make 
a branch railway to Croft Pit, near its terminus at White- 
— This branch line will greatly help to facilitate the transit 
of coal. 

Messrs. Kirk Brothers, in West Cumberland, have increased 
the wages of their men 18 per cent. They are well employed 
with work. 

In the bar iron trade there is a prope of workmen, some 
firms waiting for men before they are able to go on with full 
time. 

At the Moss Bay Iron and Steel Works the strike in the Besse- 
mer department still holds on. increase of 15 per cent. is 
asked, which is refused. 

The men of the Maryport and Carlisle Railway have unani- 
mously decided to agitate for some change in the hours of working, 
and also in their wages. As many as seventy-five hours in five days 
has been worked by some of the men. 


vements are being made at Sir 
near Workington to increase the 


THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

Now the Christmas vacation has passed, and operations have 
been renewed in the larger mills and in the works generally. 
Advantage has been taken during the holidays to effect repairs, 
and the engineering firms of the town have on this account been 
running full time, and the weight of orders upon the books is 
such that the men will continue to be well employed. Though 
there are large favours in the market, it is not believed that iron 
will advance much more in value ; certainly it will not advance 
by leaps and There are evidences of a stiffening in rates 
as compared with the closing prices of the year, and this gives to 
all concerned in the heavy industries the hope that the impreve- 
ment which came in October, and has continued since then, will 
be maintained—at any rate until the spring months. There is a 
disposition amongst the ironworkers to have an advance in wages. 
Here the men obey the rules of the Staffordshire Union, and the 
prices paid are the same as those of Staffordshire. It is expected 
that before many days are over that another concession 
will be madeto the men. An increase of confidence is noticeable 
on the part of the public in the future of the vast companies - 
engaged in the heavy trades. The share value of ‘‘limiteds” in 
this town and district has risen in a marked degree since August, 
and the increased value now represents a sum of upwards of 
£2,000,000. For the guidance of readers it may be stated that the 
nominal capital value of sixteen of the leading limited companies 
here in August was £3,971,541 whilst to-day it stands at 
£6,242,603. ‘This is an encouraging feature and one which must 
not be lost sight of, as investors in these concerns are in the 
majority of instances those closely connected witk the industries 
of the town—commercial men who have a knowledge of what is 
the course of trade. The coal market remains depressed, 
the closing | ape of November even have not been advanced. 
There is a full supply of all descriptions of coal, but metro- 
politan requirements are not especially heavy, and it is 
not thought that the coal trade can again Riley the part it 
took in the inflated years of 1870-2. ii makers find 
themselves well employed, and large contracts are in hand for 
delivery to India, Australia, and on home account. Many 
leading railway companies in England are seeking to place orders 
at the rates of to-day; but in many cases manufacturers will not 
commit themselves to forward contracts of any great amount at 
these rates on the conditions offered. It is well known that 
plenty of work is forthcoming for the steel houses, and that railway 
material will advance in value; therefore the air of caution 
descri Bessemer steels are firm in the market at £8 10s. 
to £9 in the ingot, special makes are even quoted at 
more money, and in the circulars which have been sent 
out converters will not bind themselves to accept the 
rates which they name for the present date only. As an 
indication of the increased values of Bessemer steel, attention 
may be drawn to the fact that at the commencement of 
November, ingots which realised £6 5s., and which were scarcely 
saleable at the price, are now quoted at £8 15s., and in some 
quarters £9 is asked. ao the staple trades, there is very 
little alteration to note in them. Cutlery manufacturers who 
have foreign connections are doing the best, those who hold 
their reputation in the home market being more lightly employed. 
This season country houses have to deal with a depression 
never before experienced by them, and up to now there are very 

r indications of anything hke prosperity. Edge tool makers, 
emakers, and those in the silver trade are more hopeful, but 
it cannot be said that in any of these departments there is a pres- 
sure of business. The saw trade is dull, and the falling off of 
orders from Oanada, owing to the imposition of the new duties 
there, has caused a greater depression than would otherwise have 
been the case. Other branches of industry unaltered. 

The following circular has been issued to the shareholders of 
Messrs. John Brown and Co., Atlas Works, by the secretary :— 
“Tt am desired by the directors to intimate that owing to the 
intensified depression which prevailed during the first six months 
of the financial year, they do not think it advisable to recommend 
the payment of an interim dividend for that period. The 
prospects of the company have, however, so improved by the 
revival of trade which has since taken place and the increase of 
orders at more remunetative prices, that the directors have reason 
to hope the results for the whole year will be satisfactory to the 
shareholders.” 


THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

Tue pig iron trade of Cleveland appears to be growing firmer 
every day. Not even the greatest optimist in the district ventured 
four or five months ago to think that the ruling forward delivery 
price at the end of 1879 would be 55s. a ton for No. 3. At that 
figure with the present cost of labour and material, makers are 
realising a very comfortable profit, to which they are well entitled 
after the long period of loss through which they have been 
ing. Quotations are changing every day in consequence of the 


block and the comb teeth be inclined at any angle. One of the frames is 4 
secured to the rear frame of the machine, and the other is supported by 
studs at a distance of about 3inN inside of the front frame. 
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possibility of obtaining enhanced prices. The feeling is strong 
that the ~ 6 months of the new year, at any rate, will 
characterised , th y trade. Messrs. Connal and 
Co.'s stock of Cleveland iron up to the 3lst December is given at 
102,970 tons. 

Early in the year several furnaces will be put into blast. Mr. 
Edward Williams will be ready, in all probability, to put two of 
thesix furnaces he has recently into blast in February, 
and others will very shortly follow. It is computed, so far as 
present appearances indicate, that by May no fewer than 
twenty-five additional furnaces will be in t. The scheme 
for the re-construction of the Rosedale and Ferryhill Iron Com- 
pany. is nearly complete. 

Shipments of iron during the week have been aide food: and 
it is estimated that the shipments during the month o m ber 
show an increase of 6000 tons, as com with the previous 
month, and of 11,863 tons as com with the corresponding 
month of the previous year. 

It may be remembered that the Cleveland mineowners offered 
to the members of the United Enginemen and Mechanics’ Asso- 
ciation, on the 11th ult., an advance of 10 per cent. for winding 
enginemen on a sliding scale to rise and fall by 24 percent., and to 
other classes of enginemen 8 per cent. advance, to rise and fall by 
2 per cent. The men thought the advance should be more, and 
for some time declined to accept the terms. They have now, 
however, agreed. 

The manufactured iron trade is brisk, and manufacturers are 
obtaining advanced prices. Early in the new year, two or three 
works will be restarted, and atime of great prosperity is expected. 

The sad disaster which has befallen the Tay Bridge has been 
the subject of much comment ir this district. Seeing that Messrs. 
_ Hopkins, Gilkes, and Co., of Middlesbrough, were the builders, 
after the death of Mr. De Bergue, great interest attached to the 

The reputation ct Cleveland manufactured iron is some- 
what involved, but as the material and construction were sub- 
mitted to rigid tests while the building was proceeding, there does 
not seem te be much ground for anxiety on that score. 

The coal trade is very brisk—and prices all round are rapidly 
advancing. Coke cannot now be obtained under 14s. 6d. delivered 
at Middlesbrough. 

The steel rail trade is very brisk—so much so, indeed, that 
Messrs. Bolckow, Vaughan, and Co. decline to quote at present. 
=, are full of large orders which will take some time to 
complete. 

Iron shipbuilders have plenty of work on hand, but are not 

ing many new orders. 


NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

Tue year that has now closed has been a more prosperous one 
for the iron trade than could have been antici at its opening. 
‘Trade was much depressed in all parts of the country at the 
beginning of the year ; but Scotland was specially unfortunate in 
the effects of the failure of the City of Glasgow Bank, which well 
nigh brought all kinds of trade to a standstill. catastrophe 
and the misery which came in its train have been severely felt, 
but it is satisfactory to find that in little more than twelve 
months after the event the liabilities of the bank to crediters, 
which exceeded twelve million sterling, havebeen met. Although 
it will yet take a long time to realise the remaining assets of the 
bank and recoup the other Scotch banks who have advanced the 
money requisite to clear off the last third of the debt, the settle- 
ment that has been effected removes a heavy load from the trade 
and commerce of the country, and enables it the more fully and 
freely to take advantage of the returning tide of prosperity. 

It was in the month of August that reports first began to reach 
this country of the revival of the iron trade of the United States, 
and a few weeks later large purchases of pig iron were being 
made in Glasgow on American account. These had a good effect 
upon the market and prices rose, too rapidly at first, perhaps ; 
but they afterwards settled down at a fair rate, and a very 
extensive business has been done with the States in pig iron, 
malleable iron, and in scraps of every description. The improve- 
ment in the iron trade led to the placing of extensive orders in 
the Clyde shipbuilding trade, which is now much more active 
than could have been anticipated, and the malleable and engineer- 
ing trades have in turn received an impetus which has greatly 
benefitted them. Altogether, there is the prospect of a continu- 
ance of activity in all these important branches of trade during a 

portion of 1880. x 
he following is the official return of the production, — 


sumption, exports and stocks of Scotch pig iron from 
December, 1878, to the same date in 1879 :— 
1879. 1878. 1879. 
Increase. 
Tons. Tons, Tons. 
Propucrion.. From returns from the 
932,000 902,000 30,000 
NSUM In foundries .. .. 155,045 153,500 
bie and steel 
works oo oc co 146,055 .. 140,500 
Quantity of malleable 
1879, 222,000; 1878, 
7 -. 202,000 294,000 .. 8,000 
Exports .. Foreign, 355,385—less 
shipped (estimated) 
15,000 .. .. .. .. 340,385 .. 233,908 
200,133 .. 161,620 
Railway to 
about 23,482 $8,472 
564,000 .. 434,000 .. 139,000 
Srocks .. In Conual’s stores .. 415,625 199,417 
At makers’ works from 
returns received from 
329,375 .. 479,583 
745,000 .. 679,000 .. 66,000 


The stocks are rather larger than was expected, the increase of 
66,000 tons over those of the preceding year being about three 
times what it was considered it might be. Still it is not so very 
much upon so large a total, and it had little effect upon 
the murket when the figures became known. The make of steel 
comes for the first time to occupy a place in the returns, and it 
has helped to make the total production of manufactured iron 
and steel the largest on record. It is noticeable that the exports 
of pig iron by rail to England are on the decrease, and it should 
be stated that the figures have been steadily declining for a series 
of years. Towards the close of the twelve months the import 
rade from Cleveland had been improving, but the arrivals are 
still 10,000 under those of 1878, the figures being 315,000 tons as 
-ompared with 325,000. But this trade has only assumed such 
large dimensions within recent years, and in the light of this con- 
sideration the returns are by no means unsatisfactory. 
average price of mixed numbers of warrants during the year 
has been 47s. as against 48s. 5d. in 1878; but the closing price of 
the twelve months was 23s. higher than that of the corresponding 
date last year. The furnaces in blast have averaged 88 as com- 
pared with 90 last year, but there are now 100 against 91 at the 
close of 1878. The total number of furnaces existing in Scotland 
is 154. 

In the course of last week a large quantity of pigs was placed 
in store, and the warrant market has been animated. Friday's 
market was strong, at from 65s. 6d. to 66s. eight days, and 
65s. 74d. to 668. 6d. one month. Business was done on Monday 
up to 67s, 3d. cash, receding to 65s. 8d. cash and 66s, 3d, one 


month. On Tuesday the market opened at 66s. Sd. cash and 
receded to 65s. 74d.; thereafter it became firmer, and a large 
business was done up to 67s. 3d. cash. 


WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Svucu is the peculiar condition of trade that it is almost impos- 
-* to get quotations, and the best of them can only be ially 
ied upon. 
ce, certainly not under, but that business has been done at 
igher figures. A leading colliery owner tells me that he thinks 
15s. 6d. will be the maximum reached. This, however, depends 
entirely upon the iron trade. 
+ Iron rails can be had from about £5 15s.; and the price of 
steel rails may be taken as varying between £6 and £7, according 
to specification. Prices will certainly go up higher than they 
now are, for Spanish and Northampton ores are advancing in 
ice, and it is a well-known fact that it is difficult to get cargoes 
roin Bilbao in the winter. 

Cyfarthfa continues to progress well, and much satisfaction is 
given by its brand, whether in pig or rail. The furnaces supplied 
with hot blast have not been tried until the restart, but now give 
much larger yields than was expected. 
week 200 tons of pigs were turned out. 

At Rhymney the improvement of the furnaces continues, and 
there and at Dowlais work is being pushed on vigorously. 

Iam glad to hear that Mr. Menelaus, Dowlais, is able to 
attend to business, though he cannot yet leave the house. The 
correctness of his i in making so largely for stock was 
well established. Taking a ey ths still tolerably accurate 
estimate, I should say that he nearly 200,000 tons of pig, 
puddled bar, rails, and steel ingots. A large capital has of course 
remained idle for a considerable time in this stock, but the 
venture will pay now. 

Melingriffith is improving almost daily, and prospects are good, 
either of being carried on as at present, or of being sold as a 

ing concern. The College Works, Llandaff, are also busy. 
gr lation has been rife of late about Abernant, and Mr. 

othergill’s name has been associated with a probable restart. 
I have not much faith in the rumour, but believe more fully in a 
movement at Plymouth. Llwydcoed furnaces are also spoken 
about. A leading tin-plate manufacturer tells me he could work 
this place with a profit of £1 per ton on pig. 

Tin-plate has rallied again. There was a lull for a little time, 
when prices for coke plate were from 23s. 6d. to 24s., and a few 
buyers were trying to buy for future deliveries at 23s., when 
suddenly an increased demand set in, and — have gone up in 
some instances to 25s. I have known business concluded in 
charcoal plates at 26s. 9d. 

Swansea is improving in its local industries, and more iron was 
sent from there last week than from Newport. The quantity 
sent last week was 656 tons, the principal of which went to New 
York. From Wales, principally Cardiff, there have been con- 
signments of iron and steel amounting to 4000 tons. The leading 
— consigned to were Madras, rails and bolts; New Orleans, 

onica, and Aspinall. 

Nearly 9000 tons of Spanish ore were received at Cardiff last 
week, and most of it hurried up to the front. More furnaces 
would have been started if supplies could have been secured. 

One of the principal rail inspectors of the district tested a 
Cyfarthfa iron rail a few days ago, and pronounced it one of the 
very best he had ever examined. 

The Ocean Colliery has followed that of Ferndale in adopting 
a sliding scale, and there seems an evident intention on the part 
of the whole of the colliers to do the same. In the case of the 
Ocean Colliery it is well known that the slackness of late pre- 
vailing there has been due solely to the lack of an ape gee 
between masters and men by which a steady business could have 
been assured. 

The ye eg at the Ocean, which is one of the principal 
collieries in South Wales, is as follows:—The wages of all the 
workmen except the firemen and winding enginemen to ased 
on the wages now prevailing at the colliery, to which an advance 
of 15 per cent is added. Then when the price realised shall be 
8s. 6d. and under 9s. 3d., wages to be 10 per cent. below the stan- 
dard ; when from 9s. 9d, to 10s., 5 per cent ; when from 10s. to 
10s. 9d. the standard; when from 10s. 9d. to 11s. 6d., 24 per cent., 
and so on with slight variation up to 15s. per ton, when the 
coilier will have an advance of 19 per cent. above the standard. 
From this price to any which may attained 3 per cent. upon 
the standard for every additional 6d. per ton realised. 

The coal trade is satisfactory, but much interfered with by the 
storins, 


m one furnace last 


PRICES CURRENT OF IRON AND STEEL. 


Tue following prices are corrected up to last night, but it should be 
borne in mind that in many cases makers are prepared to quote different 
terms for special contracts. It is obviously impossible to specify these 
cases and terms, or to give more than the market quotations and makers’ 
prices. Readers should also refer to our correspondents’ letters, 


PIG IRON AND PUDDLED BARS. 


ND— £8. 4. 4204 
G.m.b.—No. 1.. .. .. 3 5 0 Glengarnock—No.1 .. 315 0 
No. 3.. - 8300 Me.8 .. 346 
Gartsherrie—No. 1 - 315 0  Dalmellington—No.1.. 3 9 0 
No.3... 3 4 0 
Celtnes—No.1 .. .. 317 6 At Ardrossan. 
Summerlee—No. 1 - 315 Shotts—No.1.. 
No. 3 - 8 & No. 3 7 
Monkland—No. 1 .. 320 At Leith. 
med... « 9 
Clyde—No.1.. .. .. 3 8 0 CLEVELAND— 
Govan—No.1.. .. .. 3 7 6} NO. oc o 6 
At Broomielaw. | No, 4, foundry “ae? 
Calder—No.1.. . .. 312 6 No. 4, forge .. 
a 359 ottled or white .. .. 210 6 
At Port Dundas. | Thornaby,No.3 .. .. 30 0 
Moxmovutusutre—No. 3 tin-plate pig iron, 60s. 
s. d. 8. 
Wares—No. 2, f.0.b., Newport .. ee - 215 0t00 00 
Forge, at works .. Pr oe - 215 0t03 0 0 
40s. per ton for rail quality. 
Common pig, at works. oe 215 0t00 0 0 
DeRBYsHIRE—No. 1, at Sheffield oe 24 0t0o2 60 
0.3 es oe oe - 20 0t02 40 
LancasnirE, in Manchester—No. 8andNo.4 3 2 6to3 8 0 
K. H. Messelmoun .. 50 0t00 00 
Hematite, at works, 2} dis. for prompt cash. 
Millom “‘ Bessemer "—No. 1 to No. 4 - 8 4 Oto 310 0 
Mottled and white .. oe oe os, 
Maryport Hematite—No. 1 to No. 5 « 8 5 Oto 310 0 
** Bessemer” — No. 1 to No. 3 - 27 6to 212 6 
Puddled Bar— 
Wa es—Rail quality, at works oe 400to 500 
CLEVELAND, delivered .. oe 815 Oto 317 6 
MIppLEsBROUGH plate quality, perton 5 0 0to 0 0 0 
LANCASHIRE oe oo ee os - 510 0to 6 0 0 
Guascow, f.o.b. .. oo os io t 
MANUFACTURED IRON. 
Ship 
LANCASHIRE oo oe 810 0 
Giascow, f.o.b. .. 710 0to 8 0 0 
Wa.es—At works, net ee 710 Oto 8 0 0 
.. oe $15 0tol0 7 6 


In the case of coke, I am told 14s, is a fair ruling | _ 


Boiler Plates— 
Lancasurre, to 5 owt. each plate .. 910 0t0 1210 0 
Sheffield .. es ee 10 5 O0to1210 0 
Bow tine and Low Moor— 
Under 2} ewt. percwt. 1 2 “to 1 7 0 
4 owt. up to 7 cwt. upwards .. + 110 Oto 119 0 
STAFFORDSHIRE .. ee - 1010 O0tol2 0 
MIDDLESBROUGH .. ee + 10 0 Otol? 0 0 
Grascow, f.o.b. .. oe ee 8 0to 810 0 
Angle Iron— 
Bow ine and Low Moor, per cwt. .. ee 130 
STAFFORDSHIRE .. ee se oe + 9 56 Otol2 0 0 
LANCASHIRE as ee 9 0 Oto 910 0 
SrockTon .. se oe es + 710 Oto 9 0 0 
Rounp Oak es es oe 10 2 6tols 0 0 
CLEVELAND ae - 8 0 Oto 810 0 
Guasoow, f.o.b. .. oo es 70 Oto 710 0 
Bar Iron— 
Low Moor and Bow na, per ewt. .. - 019 Oto 14 0 
STAFFORDSHIRE .. ee oe oe 815 Oto 1110 0 
Rounp Oak 912 0 
Merchant Bars— 
SrockTon . ee - 710 Otol0 0 0 
WELsH se 510 Oto 7 0 0 
LANCASHIRE se 70 0told 0 0 
Rails—G.ascow, f.0.b. .. 510 Oto 610 0 
CLEVELAND es oe ee - 42 6to 610 0 
WALES - 610 6 0 0 
Railway Chairs—G.asoow, f.o.b... 810to 4 0 
Pipes—G.asoow, f.o.b. .. 410to 56 0 
STEEL. 
SHEFFIELD—At works— £8.4 
g steel oe - 9 Otols 0 0 
Fair average steel - 24 0 Oto 32 0 0 
Sheet, crucible es - 20 0 Oto6d 0 0 
Sheets, Bessemer ee ee - 1210 0to1610 0 
Second-class tool... ee 80 0 Oto 45 0 0 
Best special steels Pe ee ee - 48 0 Oto75 0 0 
Rails—Siemens, at works .. ee - © 0 0 0 0 
Bessemer, ordinary, at works - 49 Oto 510 0 
Do, superior .. oe «+ 6 0 0to 610 0 
Wares—Rails .. ee 515 Oto 610 0 
MISCELLANEOUS METALS. 
d. £8. d. 
Copper—Chili bars .. perton 6510 0 to 66 0 0 
British cake and ingots . 70 0 Oto7l 0 0 
Best selected oe 7210 Oto 7310 0 
British sheets, strong .. 76 0 Oto 7710 0 
Tin—Straits as 910 Oto 9l ld O 
British blocks ee 9 0 0t095 0 0 
bars ee 9 0 Ow 97 0 0 
refined, in blocks 97 0 Otc 00 0 0 
Lead—English pig 00 0 0 0 
Spanish do. we 1810 0 
Sheet 1910 0t01915 0 
Spelter—Silesian 20 5 0to 2010 0 
cngli ee 0 0 Otow 0 0 
Zinc -English sheet .. 2410 0 to 2510 0 
Phosphor Bronze—per ton— 

Bearing metal XI 110 0 Oto 00 0 0 
Other alloys ee ee an 115 0 Otol30 0 0 
Nickel, per Ib., 2s. 6d. to 3s. 

COAL, COKE, OIL, &c. 

£8.d. £8. d. Oils, tun— £8. d. 
Cleveland, at ovens 0 14 0—0 15 0 Lardoil .. .. 42 00-4400 
rbyshire.. .. 0106-0140 Linseed eo «- 28 0 O—28 26 
Sheffield 0140-0160) Rapeseed, brown 30 0 0—0 00 
Tredegar . 0 96-0 00) Engl. pale 82 00-0000 
Wales—Rhondda. 0140—0 00 Petroleum,refin'’d 
best, ton— | (per gal.) .. 0 0 690000 
South Durham .. 60-011 0/Tallow .. .. .. 4300-4500 
PRICES CURRENT OF TIMBER. 
2a. £26. £8. £8. 
Teak, load .. -12 0 13 0 Quebec pine, 2nd.. 910 15 10 
Quebec pine, red $0 45 
yellow.. 3 5 5 0 | Canada, spruce Ist. 10 0 12 0 
pith .. 3 5 4 10 | Srdand2nd 610 8 0 
+» « 415 515 | New Brunswick .. 6 0 710 
Birch 35 415 | Archangel 910 1615 
Elm .. .. 4 0 0 0 | St. Petersburg 120M O 
Dantsic & Meml.oak 310 5 0 | Wyburg.. .. 810 910 
Wir .. sc 3 & 4130 | sorts .. 0 710 
» undersized 110 2 0 | s. d. 8s. d. 
« 310 4 0) Firstyellow .. .. 01 0 
» Swedish .. .. 110 2 | 6 10 0 
Wainscot, Riga, log.. 210 6 0 | Secondquality .. 76 9 0 
Lath, Dantsic,fathom 4 0 510 Mahogany, Cuba, s.d. s. d. 
St. Petersburg. 0 0 7 0 superficial foot. 0 6 0 8 
Deats, per C, 12ft. by Mexican,do. .. 0 4 0 4 
by 9in. :-— Honduras, do. .. 0 4 0 5 
Quebec, pine Ist .. 13 0 2310 | 


Epps’s Giycertne effective and 
agreeabl fecti are sold by most chemists. By others, 
however, attempts are often made at substitution. e, there- 
fore, deem it necessary to caution the public that they can only 
be obtained in boxes, 6d. and 1s., labelled—“‘ James Epps and 
Co., Homeopathic Chemists, London.”—[{Advt. ] 
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THE TAY BRIDGE. 

Waite the Government inquiry into the destruction 
of the Tay Bridge is in progress, it is inexpedient to 
express any positive opinion concerning the cause of that 
catastrophe ; but we should scareely do our duty by our 
readers if we did not put them in possession of all the 
facts concerning the bridge itself, which are available. 
We give this week, therefore, drawings which will serve 
to make the construction of that — of the bridge 
which has failed perfectly clear ; and we supplement these 
with additional drawings, showing the contiguous portions 
of the structure which have sustained no damage. 

The accompanying sketch is a bird’s-eye view of the 
site of the Tay Bridge, copied from one published in the 
“Transactions” of the Cleveland Institution of Engineers 
for November 6th, 1876, and supplied by Mr. Gilkes, 
of Middlesbrough, to illustrate a paper on the Tay 
Bridge which he read on the day named. Some persons, 
whose geographical knowledge is imperfect, have 2 vague 
idea that the Tay Bridge is a link uniting England and 
Scotland; and it may be as well to explain here once for 
all that Dundee lies north of Edinburgh about thirty-five 
miles, and north of the Border by more than sixty miles 
as a crow would fly. It stands on the north shore of the 


sotmary. of the river Tay, which opens into the North 
Sea. e Tay flows almost precisely from east to west 
under the ap that portion which was destroyed 
running very nearly due north and south. The Firth of 
Tay runs inland about twenty-five miles. The exact 
ition of the Tay Bridge, of Dundee, and of Broughty 
erry, and the direction of the railways which the bridge 
united, are admirably shown in the bird’s-eye view, 
which requires no further description. 

_Our engravings—all drawn to scale—give an elevation, 
Fig. 1, of the thirteen girders with their piers which 
have been destroyed ; Figs. 2, 3, 4, and 5 are side and 
end elevations and plans of the piers which supported 
the girders ; Fig. 6 shows the union of the 245ft. girders 
with those of 145ft. span on each side; Fig. 7 is a 


section of one of the column joints, B B are the 
onals, secured in the double lugs C C, the hori- 
zontal braces are of channel iron A. Figs. 8, 9, 


and 10 show the piers of brickwork which were first 
adopted—fourteen of these piers have been constructed 
on the Fife side; Fig. 11 shows the method used in 
sinking the foundations for the main piers Figs. 2, 3, 
4, and 5; and Fig. 12 showsin detail the plan of the hori- 
zontal braces of the main columns. The foundations of the 
main piers were constructed on shore. They consist each 
of a wrought iron cylinder made of plates jin. thick. 
Each cylinder is 31ft. in diameter and 2I1ft. deep. 
The lower edge is provided with a curb, as shown, con- 
sisting of an angular ring rivetted to the external 
cylinder, the space between the two being filled in with 
liquid cement or grout. This was known on the works 
as “the grout ring.” On this grout ring was built up, all 
round, brickwork laid in cement, 15in. thick. So far 


we have the permanent caisson. On top of each 
was bolted the temporary caisson, Fig. 11, to 
which were rivetted four vertical T irons. The 


holes in these served for the attachment of slin 
chains. When the permanent caisson, with its brick 
lining and temporary caisson, was ready it was lifted 
between two barges and floated out on the top of the 
tide to the proper place. It was then lowered gradually 
wt draulic machinery until it rested on the bottom, 
which in this part of the river was almost wholly of sand. 
A diver then descended within it, and the ingenious 
apparatus invented by Mr. Reeves was put into use. We 
have already described this apparatus ; but nothing will 
be lost by explaining once more that it consisted of two 
vessels, from which the air could be withdrawn by 


an air aga 12in. in diameter and 12in. stroke. 
worked a steam engine with a Tin. cylinder and 
12in. stroke. The vessels or tanks each had a 


capacity of 60 cubic feet. With each was united 
a hose; one end of is was manipulated by 
the diver as shown in Fig. 11. One of the tanks being 
exhausted a valve was opened, and sand and water were 
together raised at once by the pressure of steam and 
water, and at such a rate that not more than three 
minutes were required to fill a tank. The work of sinking 
the piers with this apparatus proceeded very rapidly, 
rubble stones being shot round each outside to prevent 


the bolts; and we have no doubt that the strength 
of the joints will be carefully investigated during 
the present inquiry. It is due to Messrs. Hopkins, 
Gilkes and Company that no uncertainty should be 
suffered to remain concerning—(1) the quality of the 
| bolts, (2) that they had fair play, (3) concerning the 
| quality of the metal. in the columns, (4) concerning the 
concentricity of the inside and the outside surfaces of the 
columns, and (5) concerning the soundness of the castings, 
external scour the moment a pier had fairly sunk a little | especially about the flanges. There can be no difficulty 
way into the bed of the river. The process of sinking | in obtaining plenty of specimens to settle these points 
was continued until each caisson had fairly grounded on | from the ruins of the beblge. 
the true bed of the river. This done the centre was at| The shorter columns are shown in Figs. 8 and 9. 
once filled up with cement concrete. On the foundation They were constructed in a different way, already fully 
thus obtained were erected the brick piers. These are described in our issue of April 3rd, 1873. The foundations 
flat at the sides and pointed at the ends, as shown in the | consist of cast iron casings, with bell-shaped feet, within 
=. Figs. 4 and 5. They are 27ft. long and 16ft. broad. | which men worked, the whole tops of the cylinder being 
he piers were built up on shore to a height of about 22ft., closed by air locks. The doubie piers below were 
and left hollow. They were then floated out between | united above by brickwork, as shown in our engraving. 
barges, like the foundations, and were dropped into place On the top of each brick pier is built up a cast iron pier 
on the top of the concrete in the 31ft. cylinders. They as shown. Originally it was intended that these piers 
enter these cylinderstoa depth of about 2ft.,and the space | should each have only four columns, but two rakeing 
all round was then filled in hard with cement concrete. columns were subsequently added to each to increase 
The top of the brickwork came a little above low-water their stability. 
mark, and it was built upon, tide by tide, till the proper Of the main girders, eleven were each 245ft. long, and 


BIRD'S EYE VIEW OF THE SITE OF THE TAY BRIDGE. 


level had been reached—5ft. above high-water mark— | two were 227ft. long, the depth of all being the same— 
when a stone coping consisting of four courses, each 16in. 27ft. The triangulation of the girders was very open. 
thick, was put on. Through this coping, and through it | The top and bottom booms were of the trough shape, and 
alone, the holding-down bolts of the main columns | about 2ft. wide. 
extended ; so that the stability of the pier above the water | Where the main girders joined the rest of the bridge, 
depended on the hold which the undermost stone cap had | a species of step, so to speak, occurred, the top of one 
of the brickwork and concrete of the lower portion of the | set of girders being level with the bottom of the next. 
po. The hollow in the centre of the brickwork was | To get over this, a heavy box transverse girder was 
lled in with concrete, so that the whole from the bed of | secured to the ends of the 145ft. girders, and on this box 
the river to 5ft. above high-water mark may be regarded | rested the ends of main girders; rollers for expansion 
as a solid mass of brick in cement, and cement concrete. | were interposed below. The whole arrangement is shown 
On the top of each brick pier was erected an iron pier, | in detailin Fig. 6. No attempt was made at any place 
consisting of six columns of cast iron made in 10ft.| to anchor down the main girders. Each 245 span, 
lengths, as shown in Figs. 2and 3. To these drawings we | complete with two side girders, cross girders, and top 
direct particular attention. It will be seen that of the | bracing, weighed approximately 200 tons, and this weight, 
| combined with the grooving in the expansion rollers, as 
| shown in Figs. 13 and 14 was deemed sufficient to secure 
| stability, and expansion joints were provided in the 
| permatans way at each end of this portion of the 
| briage. 
| It may not be out of place to say here that nearly 
|every account of this bridge which has been hitherto 
published is more or less untrustworthy, because from 
| the time it was begun until the time it was finished all 
concerned, engineers and contractors alike, were making 
=. | compromises with the difficulties encountered. If it was 
|found that a pier could not be got in precisely at the 
| place wished it was put in elsewhere ; and the length of 
the girder was altered to suit. If any reason was thought 
| sufficient the design of the bridge was immediately 
| modified during the progress of the work without the 
| least hesitation. Thus one bowstring girder was put in 
_ to cross a proposed esplanade; but after a time the site 
of the esplanade was altered and so another bowstring 
was put in. Mr. Gilkes himself, in the paper from 
which we have already quoted, makes no mention what- 
ever of the two 127ft. spans, but speaks throughout of 
| thirteen 245ft. spans; and other instances of inaccuracy 


DETAIL OF EXPANSION ROLLERS. 


various sections or storeys each one is complete in itself 


and united to thenext below it only by the pins through the | 
These pins were eight in number in each joint, | 


flanges. 
and jin. in diameter. The columns were all cast at the 
side of the river in a foundry built for the purpose. 


They were made, we understand, of selected C ae 
e | 


iron. The flanges were turned, and joints faced. 
holes were drilled, and to allow for the inequalities m 
the castings washers were put under the nuts—as many 
as half-a-dozen being sometimes used.. The columns 
were filled up with cement grouting, A joint is 
shown in detail by Figs. 7 and 12. It is obvious that 
the stability of the structure depended entirely on the 
strength of the columns and of their connections, 


are not wanting in various quarters. In short, no complete 
description of the whole structure as jinished has ever 
been published, a fact much to be regretted, as such a 
description would be invaluable for the purposes of the 
present inquiry. 

The girders were raised to their places as the piers 
were erected by a process which we describe in Mr. 
Gilkes’s own words :—“ The raising of these spans, simui- 
taneously with the erection of the piers, again called out 
'a rather novel application of the hydraulic ram. The 
process is this. Four columns and their bracings are 
fixed in their positions on each pier. These are followed 
by a second tier of four, also braced and tied together. 


- 
« 
| 
| 
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To the upper set of columns wrought iron cross — 
of great strength are attached, and on these hydraulic 
rams are fixed, with which the combined span of girders 
is slowly raised up, much in the same manner, and with 
the same precaution of lifting and holding pins as adopted 
in lowering the caissons. In this way the span 
about 200 tons, is lifted up as the piers are 


weighing 1 
built—the | can be used as a satisfactory guide in fixing the position 


|ments. In addition to the van lamp, roof lamps to the 
| number of eight at least have been found by the divers on 
| the south side of the fourth pier. They, no doubt, repre- 
| sent the two carri which fell on that side. 

It is singular that throughout the evidence of the 
| divers, as reported in the 7'%mes, nothing is said which 


final lift being given from extra columns that overtop | of the wreckage either of train or girders to the east or 


the whole structure of the pier. After the girders are at 


their greatest elevation the cutwater columns are erected 
and braced to the other, and the whole pier is consoli- 
dated and completed, the girders being, at the same 
time, settled in their final position. The apparatus of 
lifting girders, hydraulic rams, &c., is then removed to 
another pier.” 

Mr. Gilkes gives the area exposed to the wind for each 
span and its pier as 1600ft. which, multiplied by 
60 lb. for the wind pressure per square foot, gives 
43 tons as_the overthrowing effort of the wind on 
any span. He wrote thus on the subject in Novem- 
ber, 1876 :—“A consideration of the action of the 
wind on this bridge will dissipate the often-advanced 
theory that at some period it will be blown over. The 
ex surface of one large or is about 800 square feet, 
and of the superstructure which depends upon it, about 
800 more, and, so giving 800ft. for a train above, we have 
2400ft. 211b. per square foot is the force of a very 
strong gale, but it would take no less than 96 |b. per 
square foot on the surface given to overturn the pier. 
Even the most severe hurricane on record would equal 
only one-half this resistant power.” 

Now, 96 1b. on the square foot acting on 2400ft. of 

ace represents an overturning effort of not quite 
103 tons, and would give about four times as much for 
the tensile strain put on the lower flange bolts of the 
piers, from which must be deducted the insistant weight 
of, oy half the pier and one-fourth of the girder. This 
woul leave about 100 tons for each of the three upright 
windward legs to sustain. The eight bolts would repre- 
sent, say, 8 square inches of section, which, multiplied by 
20, would give 160 tons. Thus the bolts ought not 
to be the first to go. Again, the three legs would have 
a sectional area of, let us say, 50 square inches each. 
The strain would therefore be not more than two tons 
per square inch—not too much for good cast iron. We 


are at a loss to know on what data Mr. Gilkes statement | 


was based. Whatever were his grounds, the suggestive 


fact remains that, whereas it is known that wind | 


pressures of at least 50]b. to the square foot have been 
recorded in this country, the Board of Trade consented 
to the opening for traffic of a structure which, according 


to the public statement of one who ought to know best, | 


had a factor of safety of much less than two to one. In 
other words, it was known that the bridge might be 
exposed to gales which would strain it to more than half 
its breaking strength, and 


traffic. But the officers of the Board would not for a 


moment sanction the running of trains across a girder, | 
the calculated breaking strength of which was 96 tons, if | 


the strain due to the rolling load and dead load reached 


50 tons. The anomaly requires some explanation. If | 


Mr. Gilkes is right, and the breaking or overturning 


point, due to the wind, was 96lb. on the square inch, | 


then the Board of Trade tu be consistent ought not to 


have permitted the use of the Tay Bridge by the public. | 


It is not easy to ascertain the precise position of the 


wrecked train or of so much of it as exists in a recognis- | 
able form. The evidence of the divers contains all the | 


available information, and this is at best scanty and 
imperfect. We believe, however, that the annexed 
diagram shows pretty accurately the extent of informa- 
tion acquired on this part of the case. The diver Simpson 
has testified to the position of the engine, tender, the 
third-class carriage c, and the first-class carriage a. The 


et it was deemed fit for | 


| west of the axial line of the bridge. Probably, having 
regard to all the circumstances, the position of the train 
| in this respect is pretty much as we have shown it upon 
our plan. 


MR. EDISON’S LATEST ELECTRIC LIGHT. 


A CELEBRATED character once used the memorable 
| words, “I don’t believe there is no sich a person.” The 
| incredulity had for its object Mrs. Harris. We are dis- 
to echo the sentence, and “say we don’t believe 
there is no sich a person as Mr. Edison ;’ no such 
rson at least as Mr. Edison of the New York Herald. 
| Mr. Edison, of Menlo Park, has hitherto been regarded 
| asa man of t native talent, comparatively uneducated, 
| and feeling his way by making experiment after experi- 
| ment where the trained electrician walked in the broad 
| light of science. But Mr. Edison has done much 
for telegraphy, and he has given us the telephone 
in a commercial shape. He was looked on asa man who 
could and would learn, and one possessed, moreover, of 
strong common sense. The American ee ress is 
no doubt responsible for much attributed to Mr. Edison 
which has never been utteredby him; yet we begin tofear at 
times that Mr. Edison himself is not quite so discreet as 
could be wished. The New York Herald of Sunday, 
the 2ist of December, 1879, contains a long illustrated 
|article, and it is difficult to understand on the 
}one hand how any respectable newspaper could 
| have the effrontery to invent the statements contained 
|in this journal; while on the other hand it is almost 
| incredible that a man of scientific standing could permit 
| the assertions it contains to g° to the world under the 
| sanction of his name. The only way out of the difficulty 
is to believe that the Edison of the New York Herald is 

| the Edison of Menlo Park in a grossly exaggerated form 
| we refuse to think that the latter gentleman can hold 
himself responsible for the sayings and doings of his 

prototype. 

Our contemporary gives a long historical sketch ‘of 
Mr. Edison’s labours, and states that the lamp which not 
many months ago was to revolutionise electrical lighting 
is of no value, and has been abandoned, almost for the 
very reason we predicted on the 14thof March, 1879,and he 
has also abandoned as useless the tuning-fork generator, 
which we pronounced at the same time “the very 
worst dynamo-electric machine ever invented.” Subse- 
quently the platinum wire lamp was ushered into the 
world; once more the problem had been solved. This 
also has been relega' to the past as an utter failure. 
But at last the secret has been discovered, and Mr. 
Edison has produced the lamp of the future. We have 
already described this nae; we illustrate it in the 
accompanying engraving. e New York Herald thus 
writes concerning it :—“ With a suitable punch there is 
cut from a piece of Bristol cardboard a strip of the same 
in the form of a miniature horseshoe, about 2in. in length 
and jin. in width. A number of these strips are laid 
flatwise in a wrought iron mould about the size of 
the hand, and separated from each otber by tissue 
paper. The mould is then covered and placed in 
an oven, where it is gradually raised to a tem- 
perature of about 600 deg. Fah. This allows the 
volatile portions of the paper to pass away. The 
mould is then placed in a furnace and heated almost 
to a white heat, and then removed and allowed to cool 
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THE TAY BRIDGE ACCIDENT—POSITION OF THE WRECKED TRAIN. 


engine, he says, lies about 50ft. south of the fifth broken 
pier, counting from the south. The tender is attached to 
it, and the carriage ¢ is close to. Then he speaks of 

a as being a little to the north of the fourth 
pier. Fox, another diver, says it was about 40ft. to the 
north, and Thomas says about 30. The last-named diver 
found to the north of the first-class carriage a, and “close 
to —— third-class carriage. From the description he gives 
of this carriage it is clearly not the same carriage as ¢, 
= by Simpson. It is therefore the second third- 
c 


So far the evidence seems consistent and probable. 
The length of the engine, tender, and three carriages 
would be, according to Mr. Drummond’s figures, 158ft. 
or thereabouts; adding to this 50ft. and, say, 35ft., the 
spaces spoken to by the divers as existing between the 
respective piers and the vehicles nearest to them, we have 
243ft. lying in the span between the piers of 245ft. Then 
Simpson found one of the van side lamps at a spot 
between 50ft. and 60ft. south of the fourth pier, fairly 
showing that the rest of the train fell on that side of the 
pier. orly, another diver, however, is reported as 
giving a circumstantial account of the discovery by him of 
a first-class carriage between piers three and four. Now 
there was only one first-c carriage in the train, and 
we have a concurrence of testimony as to the position of 
its ruins to the zorth of the fourth pier; we are there- 
fore compelled to assume either that Norly has been 
incorrectly reported, or that he is mistaken in his state- 


| gradually. On opening the mould the charred remains 
of the little cardboard horseshoe are found. It must be 
taken out with the greatest care, else it will fall to 
pieces. After a removed from the mould it is placed 
‘in a little globe and attached to the wires leading to the 


THE EDISON PERFECT LAMP. 


| generating machine. The globe is then connected with 
| an air pump, and the latter is at once set to work extract- 
|ing the air. After the air has been extracted the 
‘globe is sealed, and the lamp is ready for use. The 


annexed figure shows the lamp complete. A is a glass 
globe, from which the air has been abstracted, resting 
on a stand B. F is the little carbon filament con- 
nected by fine platinum wires, G G', to the wires, 
EE’, leading to the screw posts, D D', and thence to 
the generating machine. The current, entering at D, 
passes up the wire E to the pete clamp G, thence 
through the carbon filament F to G', down the wire E' 
to the screw post D'; thence to the generating machine. 
It will be noticed, by reference to the complete lamp, 
that it has no complex regulating apparatus, such as 
characterised the inventor's earlier amy All the 
work he did in regulators was practically wasted, for he 
has lately realised that they were not at all necessary— 
no more so than a fifth wheel is to a coach.” 

In all this we fail to find anything new. Du Moncel, 
one of the greatest living authorities on the electric light, 
has shown within the last three days that the arrange- 
ment is old, has been tried, and has failed. Mr. J. W. 
Swan states in Vature for Jan. lst, that fifteen years 

o he “used charred paper and card in the construction 
of an electric lamp on the incandescent principle. I used 
it too, of the shape of a horseshoe, precisely as, you say, 
Mr. Edison is now using it. I did not then succeed in 
obtaining the durability which I was in search of, but I 
have since made many experiments on the subject, and 
within the last six months I have, I believe, completely 
conquered the difficulty which led to previous failure, 
and I am now able to produce a perfectly durable electric 
“— by means of incandescent carbon.” 

The Edison lampcan, itseems, hardly be said tohave been 
invented ; it wasdiscovered. icchthe New York Heralds 
account of the discovery :—‘ There occurred, however, at 
thisjuncturea discovery that materially changed the system 
and gave a rapid stride towards the perfect electric lamp. 
Sitting one night in his laboratory, reflecting on some of 
the caielehed details—of the platinum wire lamp— 
Edison began abstractedly rolling between his fingers a 
piece of compressed lampblack, mixed with tar, for use 
in his telephone. For several minutes his thoughts con- 
tinued far away, his fingers in the meantime me 
rolling out the little piece of tarred lampblack until it 


had become a slender filament. Happening to glance at 


- | it the idea occurred to him that it might give good result 


as a burner if made incandescent. A few minutes later 
the experiment was tried, and, to the inventor's gratifi- 
cation, satisfactory, although not surprising results were 
obtained. Further experiments were made, with altered 
forms and composition of the substance, each experiment 
demonstrating that at last the inventor was upon the right 
track. A spool of cotton thread lay on the table in the 
laboratory. The inventor cut off a small piece, put it 
in a groove between two clamps of iron and placed the 
latter in the furnace. The satisfactory light obtained 
from the tarred lampblack had convinced him that fila- 
ments of carbon of a texture not previously used in 
electric lighting were the hidden agents to make a 
thorough success of incandescent lighting, and it was 
with this view that he sought to test the carbon remains 
of a cotton thread. At the expiration of an hour he 
removed the iron mould containing the thread from the 
furnace, and took out the delicate carbon framework of 
the thread—all that was left of it after its fiery ordeal. 
This slender filament he placed in a globe,and connected it 
with the wires leading to the machine generating the 
electric current. Then he extracted the air from the 
globe and turned on the electricity. Presto! a beautiful 
light greeted his eyes. He turns on more current, ex- 
pecting the fragile filament instantly to fuse ; but no, 
the only change is a more brilliant light. He turns on 
more current, and still more, but the delicate thread 
remains entire. Then, with characteristic impetuosity, 
and wondering and marvelling at the strength of the 
little filament, he turns on the full power of his machine 
and eagerly watches the consequence. For a minute or 
more the tender thread seems to struggle with the 
intense heat ing through it—heat that would melt 
the diamond itself—then at last it succumbs, and all is 
darkness.” 

Let us consider for a moment what are the peculiarities 
of the new lamp which are to render it more successful 
than its predecessors. It is neither more nor less than 
an incandescent carbon lamp. Such lamps have been 
invented and made already by the hundred, and they 
have failed. The nature of their failure is well under- 
stood. The carbon disintegrates in the current and 
is at last reduced to dust. Why should carbon from 
paper give a better result than any other carbon? Why 
should it not fail now as it has failed before when tried? 
Asa matter of fact the Edison horseshoe must be made of 
comparatively impure carbon contaminated with silex 
and alumina ; but it is well known that the purer the 
carbon the better the result obtained. Not a shadow of an 
argument is put forward to prove that carbon from paper 
is better than any other carbon. The New York Herald 
attributes to it properties which have never yet been 
found to belong to any form of carbon by others. 
Not a single scientific man of any eminence in the 
United States or in this country supports the statement, 
and yet the world is expected to believe it; and this with 
the fact before us that this is the third or fourth announce- 
mentof Mr. Edison’s success which has been published with 
just as much certainty and precision. It is not necessary 
that we should suspend our judgment in this case; the 
lamp put forward by the New York Herald as a success, 
cannot be a success. Wedo not say that it will not burn, 
we do not state that it may not be able to give out a good 
light for some hours ; but this is nothing. To justify the 
encomiums which have been passed on it, or the panic which 
hasovertaken the holders of gassharesnow recklessly throw - 
ing away their property, such a lamp should last at least 
through a winter. It should be capable of burning con- 
tinously night after night for at least four or five hours 
each night for a half a year, and this the socalled Edison 
“perfected lamp” will not do. It is a pretty toy and 
nothing more. 

The statements connected with it are, in many respects, 
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glaringly absurd. For example, we are told that the new 
amp can be made for 25 cents., thatis 1s. Is it credible 
that glass globes can be exhausted of air to the millionth 
of an atmosphere at a cost of 1s. each? Two small 
platinum wires and clamps are used to connect the horse- 
shoes with the main wires, and it is very obvious that 
nothing but platinum, or some equally refractory metal, 
can be aa for the intended purpose. How much 
platinum wire do the readers of the New York Herald 
imagine can be got for 1s.?_ How, let us ask, is the charcoal 
horseshoe, an eminently fragile article, connected with 
the platinum? and what kind of skilled labour will be 
required to manipulate it and make the lamp? The 
notion that such a refined mathematical instrument can 
be made for 1s. is simply preposterous. : 

Mr. Edison may well say, save me from my friends, 
and, above all, from the New York Herald. 

“The very, very latest enterprise of the indefatigable 
scientist is a scheme for obtaining gold out of ‘ tailings,’ 
or the sand thrown away by miners as having been 
worked out. Rumour has it that Edison has succeeded 
in obtaining a chemical preparation which will take from 
200 dols. to 300 dols. per ton out of ‘ tailings,’ from which 
the present processes can obtain nothing. The matter, 
however, is as yet a profound laboratory secret.” If Mr. 
Edison can get £60 worth of gold out of every ton of 
sand thrown away by skilled miners, he must have dis- 
covered a “chemical preparation” capable of converting 
quartz into the precious metal. Someone has hit on a 
more certain method of obtaining gold, for statements 
such as those we have reproduced have sufficed to send 
up shares in the Edison light from 100 dols. to 2000 dols. 
each. We venture to think that it is about time that 
Mr. Edison put some restrainton the use made of his name. 


THE STEERING CAPABILITIES OF TORPEDO 
BOATS. 


Ovr readers will recollect that in the early part of last 
year Messrs. Yarrow and Co., of Poplar, introduced a method 
of steering their torpedo boats by fitting a —_ rudder for- 
ward, pias in conjunction with the usual rudder aft, which 
has already been described in our columns. Some experiments 
heve recently been made thoroughly to test the value of this 
system of steering. 


sewers is necessary, even where the pail method is employed, the 
adoption of it means duplicate systems for getting rid of the 
refuse from the houses, the economy of which is open to grave 
doubt except in cases where an ordinary system of sewerage is 
inapplicable. 

he water carriage system is a necessity in order to effect the 
removal of the slop water and fluid refuse, which cannot be got 
rid of by receptacles for foecal matter. After a system of sewers 
has been carried out in a town, it appears natural that it should 
be utilised to enable the excrementitious matter from houses 
to be ——- away by it. Although a sanitary authority may 
discourage the water-closet system and the connection of closets 
with the sewers, it cannot, the author thinks, legally prevent the 
connection being made. In the course of time, even where the 
pail system existed, it is probable that, as the inhabitants 
experience the convenience of the water carriage system, they 
may insist on exercising their right of resorting to the sewer to 
get rid of their water-closet refuse. The exclusion of the focal 
matter does not deprive the water-carried portion of sewage of 
its polluting properties, so as to enable it to be discharged into 
streams and watercourses without contravening the Rivers’ 
Pollution Prevention Act. It has been ascertained that 12 tons 
of average sewage from a midden and privy town will, in round 
numbers, equal 10 tons of sewage from a water-closetted town in 
manurial value, so that the exclusion of water-closet refuse only 
reduces the manurial strength, and consequently the polluting 
capacity of the sewage by one-third. 

Rochdale, Salford, and several other towns have resorted to 
the pail system, but it is not possible to regard the subject per 
se, a8 it is necessary to include with it the general scavenging of the 
town, as well as other supplementary arrangements for removing 
refuse, all of which are factors in considering the financial ques- 
tion. Manchester has partially adopted the system by con- 
verting as much as possible of the town refuse into concentrated 
manure, at a cost of about £80,000 for works to deal with the 
refuse of one-half the city. The greater part of the material 
brought to the works is made into manure, mortar, or fuel, to 
accomplish which about 1500 men are required, with 300 horses, 
400 vehicles, including 120 railway wagons. At these works 
about 11,000 tons of concentrated manure it is estimated will be 
produced annually. 

The systematic removal of refuse and its dis; in this way 
is preferable from a sanitary point of view to its being allowed 
to accumulate in —_ and this has been proved to be the case 
by the improved health returns from the districts operated upon 
at Manchester. The financial results must, however, be consi- 
dered in conjunction with what has to be arranged in order to 
dis of the rest of the refuse; and although much has been 
published and advanced in advocacy of the system, the author is 


unable to accept much that is asserted in its favour. 
The following is the mean of analyses of a gallon of sewage by 
Letheby, Hoffman, Witt, Way, and Voelcker :—Organic 


matter, 
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The accompanying engraving gives an outline sketch of the | 27°72 grains; nitrogen, 6°21 grains; phos 


boat, and we may observe that Messrs. Yarrow and Co. now | 
place the drop rudder considerably nearer the bow than 
shown, which has been found 
ciency. The respective areas of the two rudders were as | 
3 to 1, the stern rudder having an area of 1500 square inches, 
and the bow rudder 500 square inches, The latter, although 
below the bottom of the boat, does not extend so low as the 
screw p er, and it is arranged that it can be speedily | 
raised and lowered, and even dropped clear of the vessel | 
altogether in the event of its getting foul. 

The circles annexed represent the circles described by the 
boat, and, being drawn to scale, give clearl 
obtained, full particulars of every experiment being appended. 


eatly to increase its effi- | 


SOCIETY OF ENGINEERS. 

Art the monthly meeting of this society, held at 7, Westminster- 
chambers, December 1st, 1879, Mr. Robert Paulson Spice in the 
chair, the following paper by Mr. Henry Robinson, M. Inst. C.E., 
F.G.8., F.R.G.S., was read :— 

ON SEWAGE DISPOSAL. 

The question of how the sewage and refuse of our towns can 
best be disposed of is one which yearly increases in interest as 
the evil consequences that attend the neglect of the subject are 
more and more realised, and the necessity for proceeding on 
sound principles, both from economic and sanitary considerations, 
is better appreciated. The importance that this branch of our 
profession has of late years acquired in public estimation involves 
a duty on the part of those who are called upon to advise on it 
to study impertially the accumulating mass of information which 
is now available, and to form opinions based on experience and 
accurate practical observation. The removal of fcecal matter 
from towns is, b ly speaking, accomplished in one or two 
ways. First, by the water carriage system ; secundly, without a 
a of sewers, such as by the pail, and dry earth methods. 
The retention of the focal matter for even a short time in pails 
or tubs in the dwellings, however carefully the system may be 
administered, involves a risk of nuisance, and a further objection 
in the visible removal of it. Perhaps this is partly sentimental 
but the removal from a house in pails or tubs of the foecal 
matter produced in it appears to be hardly in accordance with 
the civilisation of the period; and considering that a system of 
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| 1000 persons of a town population contributed 
| sewage a day, containing about 167 lb. of organic matter, 33°3 1b. 


the results | 
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horic acid, 1°57 grains ; 
at the conclusion that 


tash, 2°02 grains. Dr. Letheby arriv 
3750 ons of 


| of nitrogen, 9°4 1b. of phosphoric acid, and 6°91b. of potash. The 


necessity for promptly removing the excreta and refuse from the 
neighbourhood producing it will be readily conceded, but it too 
frequently happens that from one cause or another, such as 


| insufficient velocity, want of flushing, ‘‘ dead ends,” and defects 


in sewers, some of the refuse intended to be conveyed away is 
able to accumulate and putrify. The emanations given off from 
foul sewers produce intestinal derangements, fevers, and other 
maladies. The late Dr. Herbert Parker observed that even 
when the gas was not perceptible to smell it was capable of we 
ducing diarrhoea and severe constitutional disturbances. e 
more acute diseases, such as typhus, typhoid, and scarlet fevers 
are specially liable to be introduced into the system through the 


| organs of respiration, and the germs of these diseases being passed 


into the sewers from infected houses may be conveyed to great 
distances and distributed over wide areas. The late Dr. Murchi- 
son stated that he had met with few examples of enteric fever 
which on investigation were not traceable to defective ——. 
It follows, then, that where a sewerage system is not skilfully 
devised and carefully carried out it furnishes a ready means of 
creating and propagating diseases instead of preventing the pos- 
sibility of their occurrence as was expected. The evils arising 
from defective drainage have been often urged, but too frequently 
they are either forgotten or disregarded. The sanitary authorities 
throughout the country are not sufficiently alive to the necessit 

that exists for enforcing the provisions of the Public Heal: 

Acts, and for seeing that the houses in their districts are in a 
proper sanitary condition ; that they have no untrapped connec- 
tion with the sewers, and that the house drains are so laid that 
the refuse from it is carried to the sewerage Cae promptly, 
and before decomposition arises. Also that the ventilation of 
both house drains and sewers is effectual. As the most carefully 
devised plans are liable to be frustrated by carelessness or 
scamping on the part of those executing the works, the author 
makes a rule in his practice not to allow any sewers, drains, or 
similar work to be covered up until a written certificate has been 
obtained to the effect that the work has been inspected and 


Although a great advance has been made of late years in the 
degree of attention which is given to house sanitation, it is never- 


theless afact that owing to the permissive nature of sanitary legisla- 


tion, and to the ignorance or apathy of the sanitary authorities, 
e 


there is a tt deal more preventible disease in the country than 
there ought to be. London does not escape from this implied 
censure on sanitary authorities. The vestries—which are the 
sanitary authorities for London, but are free from the control of 
the Local Government Board—seldom exercise the powers vested in 
them to overhaul the house connections, and to enforce a com- 
pliance with the rules which govern proper house drainage in 
connection with a system of town sewerage. Even where care is 
en in to the removal of the refuse there is neglect in 
preserving the water supply from contamination. When it is 
supplied in a pure state by the water companies, it frequently 
becomes polluted before consumption by storage in cisterns 
which are not periodically and properly cleaned. 

Public attention has of late been directed to the question of the 
water supply of London, and although the supply should be con- 
stant instead of intermittent, the chief causes of mischief ap 

to be overlooked. It is not the cone of the water rr to 
the metropolis that is a factor in the death rate from filth dise: 

but it is the indifference which is shown by the owners an 
conan of houses as to cleansing the cisterns and the neglect 
on the part of the vestries, whose duty it is to enforce the 
observance of all the well-known rules as to house sanitation. 
Clauses 82, 83, and 84 of the Metropolis Local Management Aet 
of 1855 give power to the vestry to inspect the internal arrange- 
ments of houses, to require the occupier to rectify defects which 
are injurious to health, or in the event of his neglecting to do 
so the necessary work can be done and charged against him. 
There would appear to be no hope of progress being made in 
sani’ matters commensurate with the gravity of the subject 
until there is a more vigorous enforcement of existing sanitary 
legislation. It is the author’s opinion that all matters relating 
to the health of the community would be better administered by 
a special department of health with a well-organised staff. The 
cost would be abundantly repaid in the saving of lives which are 
now annually sacrificed to filth diseases, and by preserving in 
health the still larger number whose physical stren is . 
impaired from the same cause. 

here provision can be made for excluding the bulk of the 
rainwater the expense and difficulties attending sewage dis 

are redu The sewers then have to convey a more uniform 
volume consisting of the fluid refuse from the houses without the 
addition of any but a small proportion of the rainfall. It must 
not, however, be forgotten that the washings from roads after 
a long drought are very foul, notwithstanding the most complete 
system of scavenging. The filth removed by rain from gutters 
and bye-streets is very great, and is practically sewage. 


Analyses of the water — the London gullies after a heavy 
rain succeeding a dry period have proved it to be as foul as ordi- 
nary sewage, in regard to the t of putrescible organic 


matter which it contains. 

A second sewer is sometimes employed to carry off the rainfall 
independently of the refuse. ere there are two sewers special 
care has to be to prevent confusion arising between them, 
as workmen in connecting a house drain with the sewerage 
system might resort to whichever sewer happened to be the 
nearest. here the separate system is adopted the second or 
clean sewer might advantageously be employed to lower the level 
of the subsoil water. Experience has proved the advantage to 
health that results from the subsoil being drained to a sufficient 
depth to preserve in a state the basements and surroundings 
of houses. Sometimes the foul sewers even are laid open jointed 
in order that they may serve as drains for the subsoil as well as 
sewage carriers. This endeavour to combine two essentially 
distinct operations is, the author thinks, wrong in principle. 
The sewer itself should be made absolutely water-tight, so as to 
prevent the escape of sewerage from it into the subsoil. e 
separate drain pipe should be the open jointed pipe, and it could 
be laid in the same trench with the sewer. 

Having collected the sewage into its main outfall, the next point 
to consider is how the sewage is to be dis of. e Rivers 
Pollution Prevention Act of 1876, amongst other provisio 
imposes on towns the duty of employing ‘‘the best practical 
available means to render the sewage harmless” before it can be 
permitted to flow into any stream or watercourse. is Act has 
not been productive yet of the anticipated amount of good in 

to its application to town refuse and sewage. Towns 
which are carrying out, or are about to carry out a system of 
sewerage, have in most cases to provide some means of purifyi 
the sewage, but they are confronted with the difficulty of ascer- 
taining what will be recognised as a compliance with the Act. 
It was contemplated that certificates should be given to towns 
to the effect that they were dealing with their sewage efficiently. 
A strict, technical compliance with the Act appears to be con- 
strued into its being necessary to ee the sewage for purifica- 
tion on land, so that those towns which are so situated as to be 
unable to dispose of their sewage on land could not obtain the 
certificate if it were essential as a protection against litigation. 

The advisers of sanitary authorities on sewage disposal feel 
that owing to the want of discretionary power on the of the 

Government Board, the best practical means of purifyin 
sewage can only be defined as filtration through land. Altho 
this is admitted to be so where land can be obtained suitable for 
the Loe sey yet there are numbers of towns where land cannot 
be obtained either of suitable quality or of sufficient quantity, or 
where a sew farm is objectionable, and then the question 
arises as to what is to be allowed. It is a choice of evils, and 
the least evil in some cases is to employ chemical treatment as 
an alternative to land filtration, or as an adjunct to it. 


Probably before long the Rivers Pollution Prevention Act will 
be amended so as to give greater latitude in regard to what will 
suffice to prevent towns from incurring the penalties recoverable 
for a non-compliance with the Act, or from incurring the expense 
of a system for attaining a degree of purity in the sewage effluert 
higher than need be. The standard of purity ought to be allowed 
to vary with the circumstances of each place. That fixed by the 
Rivers Pollution Commissioners, namely, 0°3 ~~ per weight of 
organic nitrogen in solution in 100,000 parts by weight is need- 
lessly high where tlfe sewage effluent is passing into a 
stream. 

The difference of opinion as to the required standard of purity 
of effluents, and the efforts sometimes made to compel authorities 
to incur the expense of obtaining land where it does not exist at a 
reasonable distance, causes many town authorities to do nothing. 
They are somewhat encouraged in this attitude by the singular 
exemption which was made in the Rivers Pollution Prevention 
Act in regard to the Metropolitan sewage and the river Thames. 

The Metropolitan Board of Works was created in 1855, for the 

urpose of sewering London and purifying the Thames. This 

uty was imposed on the Board at its formation, and it has 
fulfilled it to the extent of executing an admirable system of 
sewerage with outfalls at Barking and Crossness. ese are 
supposed to remove the sewage to where it no longer pollutes the 
river or the metropolis, but it is generally considered that a large 
portion of the sewage returns to pollute the river within the metro- 
politan oe and that the Board of Works has only partially 
accomplished the work for which it was specially created. In 
clause 3 of the Metropolis Local Management Act Amendment 
of 1858, it expressly states that the powers conferred by the original 
Act of 1855 shall ‘‘ extend and be applicable as well to works for 
deodorising sewage.” This clearly indicates that at that time it 
was contemplated to apply some treatment to the sewage at the 
outfalls before its disch into the river. 

The Conservators of the river Thames are supposed to have 
the power of preventing the Metropolitan Board from continuing 
this alleged pollution, but the powers of the Conservators as 
regards pollution appear, from their Act of 1867, to be confined 
to the preservation of the purity of the river to the western 


boundary of the metropolis. The Conservators have somewhat 
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tardily taken action with respect to the outfalls under the 20th 
and 2ist sections of the Thames Conservancy Act of 1870 on the 
ano that they have injuriously affected the navigable channel 

y the formation of mud banks. These sections of the Act pro- 
vide that any bank or other obstruction to navigation which 
resulted from the discharge of London sewage into the river must 
be rectified at the expense of the Metropolitan Board. This—it 
-~ be termed the commercial—part of the case is now being 
dealt with by arbitration, and the award of the umpire will be 
made in the form of a report to the Board of Trade. 

It will be noticed that the sanitary aspect of the question is not 
gone into, the present inquiry being limited to whether the Board 
of Works or the Conservators are to bear the cost of dredging 
certain mud banks. This arbitration will, however, doubtless 
influence the sanitar rt of the case, but it would have been 
more satisfactory had the consideration of the question in its 
bearings upon the public health been regarded as of at least equal 
importance to the consideration of it in reference to any inter- 
ference with the river bed. The dissolved and lightly-suspended 
impurities in sewage may float up the river as far as Richmond-— 
as they are alleged to do—decomposing and polluting the air with- 
out adding a cubic yard to the banks interfering with the channel, 
and yet infinitely more mischief might result. 

It has been pointed out by Professor Stanley Jevons, with 
reference to the formation of sewage mud banks in the Thames by 
the discharge of sewage at the Crossness and Barking outfalls, 
that matters which would remain suspended for many days in 
fresh water would be readily precipitated in a few hours when the 
water is saline, which it is at flood tide. He considers that 
much of the sewage matter would, if left to itself, float in water, 
but in the*presence of saline matter cohesive attraction comes 
into play, and the minute grains of suspended clay then adhere to 
the organic sewage particles, and carry them to the bottom of the 
river. 

The objectionable nature of the deposits in the Thames, whether 
due to the outfalls or not, has been observed by many chemists. 
The late Dr. Letheby described them as being composed of black 
and foetid mud in a state of active putrefactive decomposition, 
and when examined under the microscope were found to consist 
of broken-up sewage matters, the remains of animacules, the 
distegrated tissue of vegetables, and swarms of diatomaceous 
remains. He stated that the mud and the suspended matters of 
the river contained from 6°3 to 18°9 per cent. of the solid con- 
stituents of sewage. 

Of all the methods of disposing of the sewage of the metropolis 
at the outfalls, the one which, in the opinion of the author, is 
least likely to succeed is its purification on land. To enable it to 
be utilised on land an expense would have to be incurred in the 
acquisition of the enormous acreage—from 30,000 to 40,000 acres— 

uired, as well as in pumping the sewage to a sufficient height 
te control this area out of all proportion to the commercial 
results which are likely to be realised. No return can be expected 
from crops produced on metropolitan sewage farms to cover more 
than a et | part of the cost of purifying the sewage on them. 
The sanitary requirements of the case will be fulfilled by applying 
a simple chemical deodorant and precipitant, avoiding an unneces- 
sarily high standard of purity. A small area of land to filter 
the effluent, if a high standard is required, could be employed. 

From calculations which the author has made he considers that 
the sewage of the metropolis could be dealt with by chemicals at 
the present outfalls for about 7d. per head of the population per 
annum, and the sludge produced converted into a portable 
manure weighing, in a semi-dried state, about 300 tons a day. 
This would be like farmyard mannre, but rather more valuable. 
As it became appreciated it would realise a fair value, and would 
repay part of the cost of treatment. 

The author does not propose to enter in detail into his views for 
purifying the sewage of London at the outfalls, as he is of opinion 
that the subject cannot be properly dealt with at a public meet- 
ing or in the course of a paper. It is partly a chemical and 
partly an engineering question, and should be made the subject 
of investigation when those competent to advise can be called in. 
Voluntary advice on the part of partisans of systems, whether 
patented or not, does not recommend itself as the most reliable 
way of arriving at conclusions. The several means employed 
for purifying sewage will next be briefly considered, and its appli- 
cation to land will first be referred to. 

Dr. Voelcker, in the “Journal” of the Royal Agricultural 
Society, gives the following interesting conclusions respecting the 
absorption by various soils of ammonia—the most valuable con- 
stituent of sewage—and its salts. He states :—({1) All soils 
experimented upon had the power of absorbing ammonia from its 
solution in water. (2) Ammonia is never completely removed 
from its solution, however weak it may be. On passing a solution 
of ammonia, whether weak or strong, through any kind of soil, a 
certain quantity of ammoniainvariably passes through. No soil 
has the power of fixing completely the ammonia with which it is 
brought into contact. Thoroughly drained porous land where it 
can be obtained is the best way of purifying and utilising sewage. 
It has the property of converting the nitrogenous organic matters 
in sewage into nitrates, which, however, are not stored up in the 
soil forutilisation when required, but such as are not soon absorbed 
by vegetation pass through the ground beyond the reach of the 

lant roots. In other words, the fertility of land is not increased 
by applying larger volumes of sewage than the growing crops on 
the land can assimilate. This has been exemplified in the case 
of the Craigintinny sandy meadows near Eainburgh. Analyses 
of the soil after many years of continuous irrigation with large 
volumes of sewage show that it contained only about 13 per cent. 
of organic matter, which was due solely to root fibres. These 
sandy meadows therefore have not become converted into rich 
agricultural land, but remain nearly pure silica. 

In a report to the Council of the City of Carlisle, by Mr. 
McKie, the city surveyor, some interesting particulars to the 
same effect are given as the result of experiments made by Dr. 
Walker of that town. Six samples of earth were examined, 
three being taken from land which had been for years under 
sewage irrigation, and three from land which had not been 
irrigated. The following are the average results from these 
a the sample being taken from Ift. to 3ft. from the 
surface :— 


Irrigated soil. Non-irrigated soil. 


r cent. cent. 
Orzanic matter, humus, | Organic matter, humus, 

Ammonia 016 | Ammonia “013 
Organic nitrogen .. .. Organic nitrogen .. .. 005 
Nitrates and nitrites .. trace | Nitrates and nitrites .. trace 
Phosphates os 016 | Phosphates .. .. .. “O15 
Chlorides .. none | Chlorides . none 


These observations show that there is practically no difference 
between the composition of the irrigated and non-irrigated soils, 
the former being very slightly richer in the more insoluble 
substances contained in sewage; but the characteristic ingredients 
of sewage, namely, chlorides and nitrates, are conspicuously 
absent. It is therefore clear that the nitrogenous matters are 
either absorbed by vegetation or pass through the soil. 


The conclusion to be drawn from these and similar experiments 
is that however well land may act as a purifier of sewage for 
sanitary purposes, it can only be relied on to utilise the manurial 
constituents of the sewage according to the requirements of the 
crops for the time being assimilating them, and that any excess 
of the supply of manure over the demand by the crops is not 
stored up for subsequent use, but is, agriculturally speaking, 
wasted, passing off in the subsoil drainage either partially or 
wholly purified, according to the nature of the land and of its 


preparation to filter and oxidise the sewage passed through it, 


The author has tabulated the cost of irrigation at twenty-two 
towns in this country, and finds the averages to be as follows :— 


Average flow in gallons per head of population, per 


Average number of population per acre of sewage 
Average annual cost of sewage farm per head of 
1s. 10d, 
Average annual cost of sewage farm in the £ of rate- 
Where the most porous land can bé obtained by special prepara- 


tion, such as deep and close draining it, a larger volume of sewage 
than that from 100 people or thereabouts can be passed on to an 
acre. Where such is done, however, the land must be regarded 
solely as a filter to purify the sewage, and not as a means of 
utilising it for agricultural purposes. At present there has not 
been sufficient experience gained on a large scale to determine to 
what extent a small area wi!l continuously purify a much larger 
volume of sewage than has been stated. The author would not 
advise a larger proportion than the sewage of 300 people to an 
acre, and then he would require the special circumstances of 
ay land well drained to about 5ft. or 6ft., and having a per- 
ectly free outfall for the drains. 

Where land cannot be obtained of suitable quality and altitude 
it must be supplemented by chemicals where a small area of land 
only can be acquired, or be entirely replaced by chemical treat- 
ment where no land can be obtained. 

Dr. Voelcker, F.R.S., in the Journal of the Royal Agricultural 
Society of England, No. xxviii., states :—‘*‘ Numerous experi- 
ments with all kinds of precipitating agents, and the experience 
of others on a large scale, have led me to the conclusion that b 
far the most efficacious, and, an the whole, the most economical, 
precipitating agent is crude sulphate of alumina, assisted by the 
addition of just enough lime to render the effluent slightly alka- 
line, and to effect the complete precipitation of the alumina from 
the crude sulphate.” 

This is also the author’s opinion, and it fulfils the conditions 
which his experience has led him to adopt, namely, that the pre- 
cipitants employed should be both deodorants and disinfectants, 
and should be capable of effecting the clarification of the sewage 
without adding any material amount of solid matter to the sludge 
deposited from it. 

The following is a brief reference to the most important 
chemieal processes in actual operation :—The lime process is one 
of the oldest systems of treating sewage with chemicals, and is 
still in use in many places. From 1 to 1} tons of lime are 
required per 1,000,000 gallons of sewage, according to the flow 
and proportion to population. The quantity of sludge produced 
per day by lime treatment is about 7 ewt., containing 90 per 
cent. of moisture, or about 4 cwt., containing 50 per cent. of 
moisture, to each 1000 persons. 

Scott’s process has for its object the conversion of the sewage 
sludge derived from lime precipitation into cement by burning. 
For this purpose the sludge must contain a definite portion of 
lime. The Corporation of Burnley have adopted this process, and 
yay an annual subsidy of 6d. per head. The population of 

urnley is 40,858. The number of water-closets is 900. The 
daily flow of sewage varies from 1,000,000 gallons in the driest 
weather, to 1,500,000 gallons in ordinary weather, and is of a 
domestic character. The total expenditure per week for labour 
and materials in purifying the sewage, and converting the sludge 
into cement, is stated to be £35. The total resulting cement 
averages 15 tons a week, and the value claimed for it is 40s. a ton. 
This system of dealing with sludge accomplishes the very desir- 
able result of getting rid of it quickly and without nuisance, but 
it is not yet clear to the author that it is the best way commer- 
cially, inasmuch as it is stated by Mr. Granville Cole, who is 
familiar with tae process, that the manufacture of Portland 
cement from sludge is much more precarious than when made in 
the ordinary way. 

The precipitation process used at Coventry consists in the addi- 
tion of a proto-sulphate of iron to a sulphate of alumina with a 
small quantity of lime, the efflvent water being filtered through 
9 acres of land. The population is 41,000. The number of 
water-closets connected with the sewers is 5500. The daily 
flow of sewage is 2,250,000 gallons, and is of a manufacturing 
character, containing dye refuse. The Town Council have 
leased their works to the Rivers Purification Association for an 
annual subsidy of £2200—the cost being understood to be about 
£2000. The quantity of manure produced containing 50 per 
cent. of moisture amounts to about 5 tons per day, or 24 cwt. 
rsons. 

C, or native guano process, employs as precipitants 

alum, blood, clay, and charcoal. It is now in operation at 
Aylesbury, a town of 7200 inhabitants, where the ordinary flow 
is about 300,000 gallons a day of domestic sewage, which is 
increased in wet weather. The cost of chemicals and labour is 
£2162 per annum. The quantity of sludge containing 90 per 
cent. of moisture, obtained in twenty-four lone at these works, 
is twenty tons, equal to 140 tons per week, or 7280 tons per 
annum, or about 1500 tons containing 50 per cent. of moisture, 
or 114 cwt. per 1000 people, the sludge containing 50 per cent. of 
moisture. This when dried produces 845 tons of native guano 
per annum, containing 14 per cent. of moisture, or rather over 
2} tons aday. The total cost of a ton of finished native guano 
is stated to be £2 12s. 8d., and the value claimed for the manure 
dried to 14 per cent. of moisture is £3 10s. per ton. No land is 
used to filter the effluent. There are other chemical processes 
which have either become obsolete, or to which allusion is not 
necessary. 

Where a high standard of purity is required chemical treat- 
ment requires to be supplemented by filtration of the effluent 
through a small area of land to remove the organic impurity 
which remains in solution, and which in the best systems is 
about 1°50 parts of albumenoid ammonia in 100,000 parts. An 
effluent containing only this is sufficiently pure to be admissible 
under many circumstances. Where a small area of land can be 
obtained as an adjunct to a ——— works, the author 
always advises its acquisition. In arranging works for the purifi- 
cation of sewage too much expense has frequently been incurred, 
either through want of experience on the part of those engaged 
in laying out the works, or in consequence of the works being too 
elaborate. Simple works can be constructed to effect the pre- 
cipitation of sewage for about 6d. a head of the population for 
interest on outlay, and an additional 6d. per head per annum for 
the cost of treatment with the most efficient chemicals and con- 
verting the sludge into manure. The value of the manure pro- 
duced might in time pay a part of the cost if it is derived from a 
proper system. 

The sludge produced by precipitation processes has a manurial 
value dependent on the nature of the precipitants employed, but 
which with an efficient chemical process will produce a manure 
that is worth the farmers’ while to apply to land, and even to pay 
a price for. This is stated to prevent its being regarded as a 
waste product utterly valueless. There are four methods now 

ractically employed for dealing with sludge, viz :—(1) By reduc- 
ing it by exposure, or by means of presses, to a condition like 
stiff clay containing ebout 50 per cent. of moisture, by which it 
can be carted from the point of production and applied to land. 
(2) By drying it to powder containing about 15 per cent. of 
moisture by artificial heat as the Native Guano Company do. 
(3) By fortifying it with materials of a highly fertilising value 
with the view of ensuring its recognition as an artificial manure, 
such as is done at Wrexham. (4) By burning it into a cement, 
as is done by the Scott process. 

Where a town is situated so as to enable its refuse to be cast 
into the sea without a costly outfall sewer and at a point where 
there is a current seaward, much of the difficulty attending 
sewage disposal does not arise. Such a case is seldom, however, 
met with, although from want of careful tidal observations many 


seaside towns have thus disposed of their sewage, and have had 
it returned to them or their neighbours to prove that it was not 
so readily got rid of as was imagined. 

In conclusion, the author would observe that each town must 
deal with its sewage difficulties in the way that is best suited to 
its circumstances after carefully considering the conditions which 
apply to the town, and that it is indispensably necessary for those 
who are called upon to advise in these cases, not only to be free 
from bias in favour of any one system, but also to have a practical 
experience in the several ways of disposing of sewage. The 


adoption by a town of an unsuitable method of sewage dis is, 
from a financial point of view, a step which is irretraceable, 
THrRovcHovt the oil district of America forty-two gallons are 


equivalent to one barrel, but the pipe companies take forty-three 
gallons for the barrel, this extra gallon covering their charges 
for removing the oil from the tanks of the producer into their 
own. 


Navat Enoinerr ApporntMents. — The following 
ments have been made by the Admiralty :—Mr. James 8S, Saun- 
ders, engineer, to the Belleisle; Mr. W. D. King, engineer, to 
the Indus; Mr. George Fryer and Mr. J. W. Allen, engineers, 
additional, to the Penelope ; Mr. Alfred Long, engineer, to the 
Asia; and Mr. Thomas Jones, engineer, additional, to the Duke 
of Wellington. 

Docks tn THE Biack Sga.—We hear that the Russian Govern- 
ment are extending their docking facilities at their arsenal of 
Nicolaieff, having just contracted with Messrs. Clark, Standfield, 
and Co., of Westminster, for the building of four more pontoons 
by which the docking power of the depositing dock there will be 
increased to 6000 tons. This facility of increase is an important 
and valuable feature of this system, which is the only one — 
of docking and depositing vessels of any beam. It will 
remembered that a large yacht (?) is now being built on the Clyde 
for the Czar, her dimensions being 250ft. long by 150ft. broad ; 
the Nicolaieff depositing dock is the only one able to dock this 
- Tia b vessel. We fully described this dock in July 

Lonpon AssociaTION OF ForsMAN twenty- 
seventh annual meeting was held on Saturday last, at the Cannon- 
street Hotel, Mr. Joseph Newton, C.E., inthe chair. After the 
elections of Mr. John Esson, as an honorary, and of Mr. John- 
son as an ordinary member, the auditors, Mr. W. T. Coates and Mr. 
John Cassell presented the balance-sheet and their report there- 
upon. Both statements were accepted by the meeting, which 
was an unusually large one, and they showed the funds now 
invested for all purposes amounted to £2521 10s. 6d., and the 
number of members on the register 345. Mr. Newton then 
delivered an address—retrospective and auto-biographical, and 
— resigned the president's chair. He was, however, immediately 
re-elected. 


ENGINEERING TRADES IN 1879.—The monotony of fallin 
prices is at last broken, and the tide has turned with a strengt 
unexpected by the most sanguine. At present the change is felt 
principally among those who deal in raw materials, and who are 
engaged in the earlier stages of manufacture. But the increased 
value of commodities is spreading to other branches of the engi- 
neering trades, and a general activity is confidently anticipated. 
Coal, Iron, and Steel: The enormous output capacity of the 
collieries has so far se A met the increasing demand, and prices 
have shared but slightly in the upward movement of iron and 
steel. This abundance of cheap fuel has allowed all iron and 
steel-making operations to be carried on to an extent otherwise 
im ible. Pig iron, which in the summer had at Cleveland 
fallen to 32s. per ton, and at Glasgow to 40s., commenced to rise 
in August, and rapidly attained 50s. and 60s. respectively, and 
shows no signs of falling. The values of rolled iron have risen 
more steadily than those of pig iron, and from £2 15s. to £3 5s, 
per ton represents the average enhancement of the various kinds 
of plates and bars. Scrap iron now fetches £4 10s. per ton, and 
old rails £5 per ton f.o.b. in England. Steel rails have under- 
gone, among the various kindred articles of trade, conspicuous 
alteration in price. Jronfounding : Founders are uot, as a class, 
working profitably, and find it difficult in some cases even to 
obtain the higher prices required by the enhanced value of pig 
iron. Bridges and structural ironwork, though dearer in price 
because of the higher cost of iron, have not as yet felt much of 
the improved demand which is hoped for. Bridges have been and 
are being ordered for the colonies to a considerable extent ; in 
one fortnight recently about 8000 tons were ordered for the 
Indian States’ railways; several large landing-pier structures 
have been contracted for, and manufacturers, being more sanguine 
of the future, are firmer in declining the unremunerative prices 
which have for so long a time prevailed. The present prices of 
bridges range from £13 to £16 per ton, and ordinary roof struc- 
tures from £14 to £18 per ton, exclusive of the cost of erection ; 
and the tendency of prices is poeneny upwards, Subscriptions 
to the capital of the Forth Bridge Company are invited, and the 
progress of the work will be watched with great interest. The 
design, which includes two spans of 1600ft., and towers 600ft. 
high, all of steel, is unprecedented in its magnitude, and the 
guarantee of the railway companies, who will use the bridge, is 
necessary to induce shareholders to risk their money in the enter- 
prise. The lamentable disaster to the Tay a has yet to be 
investigated, but it may be said that the stability of long and 
lofty structures such as this would be greater if oe were made 
wider. Not only the Tay Bridge, but some other long bridges 
and viaducts in Great Britain have, for the sake of cheapness, 
been made for a single line of railway only; and their great 
height and narrowness renders them weaker against wind pressure 
and oscillation than they should be. Jron and Steel Shipbuilding : 
The improvement which even a year ago had been felt in the 
shipyards of the Tyne and the Tees, is now shared by the more 
mee rae builders. Mechanical Engineering : In London and the 
larger towns engineers have been busier during the last six 
months, and are generally well employed at hp prices ; but 
railway works in England are at present confined almost entirely 
to short connections with existing railways, to the widening of 
the main trunk lines, and to the extension of station and siding 
accommodation ; but even these works involve very considerable 
expenditure. The success of the Southwold 3ft. gauge railway 
in Suffolk is likely to encourage the construction of cheap 
narrow gauge feeder lines in this country. Locomotives and 
Rolling Stock : Numerous large orders have been given out, and 

rices are considerably higher than they were three months ago; 
But some of the principal makers have still on hand contracts 
made at very low rates. The purchases of American locomotives 
by railway companies in South America and the British colonies 
is causing some anxiety and discontent among English makers, 
but the causes are neither permanent nor irremediable. The 
American engines are cheaper in first cost, partly by the use of 
cheaper and lighter materials, such as iron tubes in place of 
brass, steel fire-boxes instead o: end cast iron wheels, thinner 
boilers and thinner tires; and till the expenses of repairs and 
renewals of the engines and permanent way shall have been 
analysed and allotted to their proper causes, no fair comparison 
is possible with the English-made engines. But the success of 
the Americans is also due to the custom of the trade, which 
enables makers to adopt fixed types of engines which can be 
cheaply repeated ; and it is to be feared that so long as English 
engineers continue to design innumerable kinds of engines, the 
makers of this country will be handicapped in the competition 
with those who can make cheaply, and stock, the various parts 
and accessories of their engines. Agricultural Implements : 
Manufacturers have suffered severely from the bad harvest of 
the year, and are still exceptionally short of orders.—Matheson 
and Grant's Engineering Trades Report, 
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RAILWAY MATTERS. 


Tue first train was run over the Second Avenue Elevated 
Railway, New York, on the 15th ult. 

A scHEME for the purchase of French railways by the State has 
been mooted in France, but the French are not likely to tolerate 
the scheme. 

Tue Government of Victoria have definitely promised ta set a 
staff of surveyors at work tosurvey the country for the first 100 
miles of the proposed North-Western Canal. 


THERE have been deposited in the private bill office of the 
House of Commons, plans for seventy-two railways and twenty- 
= tramways, against sixty-six railways and thirty tramways 
ast year. 


Tux Midland Railway Company have added to their already 
large mileage by opening a new line in extension of their system, 
fifteen miles in te th, from Kettering, in Northamptonshire, to 
Manton, Rutlandshire. 


In specifications for composite carriages recently issued by the 
South-Western Railway Company, a clause is inserted to the 
effect that they are to be fitted with the patent door lock of 
Messrs. Jelley, Son, and Jones, as illustrated in our impression 
for September 12th, 1878, 


A LARGE quantity of wood sleepers have recently left West 
Hartlepool for the Indian State wn Within the past 
fortnight two steamers have been despatched to Kurrachee, and 
several more cargoes have yet to be shipped. ‘The ordinary 
10 by 5 rectangular sleepers are being used, 


WE learn that the contract for the construction of section D of 
the British Columbia division of the Canadian Pacific Railway 
has been transferred from Messrs Kavanagh Bros, to Mr. Onder- 
donk, a wealthy contractor, of California. Messrs. Kavanagh 
Bros. still retain, however, an interest in the contract. 


As anjinstance of the increase in the value of Australian 
property following the opening up of railway communication, and 
the subdivision of good farming land, it is stated that the Ken- 
more estate of 2000 acres, immediately adjoining Goulburn, which 
a few years back was sold for £3000, has been cut up into farms, 
and its sale the other day realised £24,000. 


Apvices from New York state that Mr. Trevor Park, the 
president of the Panama Railroad Company, and several other 

ntlemen connected with the Panama Railroad, have left New 

fork for Aspinwall, {where they will meet M. De Lesseps, and 
confer with him as to the feasibility of constructing a canal 
through the Isthmus of Panama. 


WE understand that the Grand Trunk mag of Canada has 
arranged to use the track of the Chicago, Burlington, and 
uincy Railroad in Chicago, The Grand Trunk Company will 
use the freight depéts of the Chicago, Burlington, and 
Quincy Company. The Grand Trunk Company will, however, 
erect a temporary passenger depdt in Chicago, 


Tue monthly meeting of the South Lancashire and Cheshire 
Coalowners’ tiation was held on Tuesday, in Manchester, 
and amongst the matters discussed were the want of proper dock 
accommodation for the coal trade at Live: 1, and the necessity 
for increased railway accommodation at Spring’s Branch, near 
Wigan, respecting which complaint had already been made 
to the London and Company, 

Tue chairman and directors of the Liverpool Tramway Com- 
pany have formally handed over their lines to the corporation as 
represented b’ r. A. B. Forwood, chairman of the Health 
Committee. ‘The parties met on the tram lines in Castle-street. 
Mr. Forwood, who was accompanied by the Town Clerk, placed 
his foot on the metals to indicate they were corporative property. 
aw after the lines were transferred back to the company 
under lease. 


Tue first sod of the Spalding and Lincoln Railway has been 
turned in afield near the Spalding railway station. The new 
line comprises a railway of twenty-one and a-half miles, com- 
mencing at Spalding and terminating at Ruskington, in Lincoln, 
a curve line of about Sy eee chains long, to form a junction 
with the Boston and Sleaford Railway, and a branch line of 
about two miles north-west of Sleaford station. Along the whole 
of the route there will be a double line of rails. 


Tue contest, the Mont Blanc v. Simplon, continues. The 
Mont Blanc has the advantage of oy | the shortest line. 
By the Simplon the length of the journey from Paris to Genoa 
is shortened 97 kils., and that from Paris to Milan by 44 kils. 
This advantage would be increased by 61 kils. the Mont 
Blanc Tunnel route, which would pass through Mont Blanc 
by a tunnel 15 kils. long, at a height of 1044 metres above the 
sea level, and would have gradients of only 12, or at the most 15, 
per 1000. - 

A New suburban line, the Manchester and South District Rail- 
way, was opened last week. The line is only a little over seven 
in length, and connects the suburbs of Chorlton-cum- 
Hardy, Withington, Didsbury, and Heaton Morley with Man- 
chester. The works were commenced in July, 1877, and present 
no ial features beyond a tunnel 400 yards in length by which 
the fine is carried under the South Junction Railway and Stret- 
ford-road, a large number of bridges, and some extensive opera- 
tions in ction with drainage. The line is to be further 
extended to Alderley, but this has not yet been commenced. It 
is announced that the London and North-Western Com y; 
which is doubling its line from Ordsal-lane, Salford, to Patri- 
croft, intend to continue the doubling across Chat Moss to 
Kenyon Junction, seven and three-quarter miles further towards 
Liverpool than the works now in progress, 


Some useful facts relating to the coal supply of London are 
iven in the annual return of the registrar of the London Coal 
arket. It appears that during the year 1879 there have been 
brought into the metropolitan district no less than 10,058,811 tons 
of coal, or more than a million and a quarter above the quantity 
brought in in the preceding year. Out of the total, railways have 
brought in 6,550,000 tons; 3,508,526 tons have come by sea 
carriage and the small balance by canal. The Midland Railway 
has carried by far the largest proportion, 2,052,871 tons havin 
d over it; the London and North Western has carri 

,522,879 tons; the Great Northern, 1,128,174 tons; and the 
Great Western, 1,082,170 tons. The Great Eastern carried 
680,279 tons; the quantity arriving by the other lines is insig- 
nificant. Of sea- e , all except a small quantity is from 
the great coal-fields of the north. 

From the report of Commendatore Valsecchi, General Director 
of the Italian railways, for the year 1878, it ap that the 
Alta Italia, the most important line, carried 17,743,595 passengers, 
and out of this number only one was killed and seventeen 
were wounded—seven of them through their own imprudence. 
Among the company’s servants there were eighty-one kiJled and 
324 wounded. Atmospheric influences are charged with a large 
number of the railway accidents. The Roman railways carried 
3,698,707 pemaengess of whom one was killed and eleven were 
wounded, only three of the wounded being laid to the charge of 
the company. Of the company’s servants twenty-five were 
wounded from carelessness and five killed, while six were killed 
through railway accidents. The largest number of accidents 
arose from breakages of the parts of the locomotives. The 
Meridionali line carried 3,801,200 passengers, of whom two were 
killed and eleven wounded by accidents, or from their own 
imprudence ; while of the company’s servants nine were killed 
and thirty wounded. Here, too, the engines were responsible for 
the test number of accidents, 185; and other causes, chiefly 
fl for forty-nine, 
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NOTES AND MEMORANDA. 


Ds. De ta Rvez, it is stated, is constructing a battery of 11,000 
cells, 


Tr is said that water taps, when thoroughly lubricated with 
pecan instead of oil, will withstand the effects of frost. 
Glycerine has been successfully used for this purpose, mixed with 
water in wet gas meters, 

THE temperature in the St. Gcthard tunnel is 35 deg. C., a 
temperature not high epee the mechanical development of 
heat by the movement of the plastic stratum, about ten metres 
thick, which, under the pressure and movement of surrounding 
strata, has recently caused much trouble. 


In Iserlohn, Westphalia, thin sheet iron is oy with alloys 
of nickel or cobalt and manganese. A half of one per cent. of 
manganese makes cobalt and nickel very malleable, fluid when 
melted, and ductile. The plates which are said to be already in 
the market are beautifully white and brilliant. 

THE best materia] for restoring brilliancy to nickel-plating, now 
so much used for parts of machinery, which has become dull by 
exposure to a damp atmosphere, is washed, crocus dried and 

wdered. If applied with a chamois leather, its effect is 
immediate, without injury to the article. 

Ir is very important that the lead used for lining acid vessels 
for electro-plating and similar work should be perfectly pure ; if 
this is not the case, tin and zine will be present, and the lining 
will in time beeaten into small pin-holes by the action of the 
solution, and thus the solution will escape. 

In deepening a river in the neighbourhood of Norrképing, in 
order to make it accessible for ships of heavier draught, amongst 
several objects of interest brought up from the bottom, eight oak 
trees were found at a depth of about 7ft. under the old bed. 
The bark is almost decayed, and when it was taken off, the wood 
was found to be hard and black resembling ebony. The trees are 
supposed to have been lying 900 years in the earth. The trees 
have been sold to a firm of joiners, who intend using them for 
cabinet work. 

In noticing the labours of the International Bureau of Weights 
and Measures, the Abbé Moigno regrets the choice, as unit of 
measure, of the ten-millionth of a meridianal quadrant, ‘‘a unit 
fatally indeterminate,” since the meridians vary in length. He 
suggests, as a better standard, the cubit of the Great Pyramid, 
which represents the ten-millionth of the earth’s polar axis. Sir 
John Herschel made the same ig nearly thirty years ago, 
and it is somewhat remarkable that his views should be now 
advocated by a leading French scientific journal. 


Experm™ents with aluminium, as a material for telegraph 
wire, have recently been made in Germany. This hose. ge 
easily be drawn out to a very much finer gauge than is possible 
with iron, and its conductivity is twice as great as that of iron 
wire. Its excessive cost has hitherto prevented its use for the 

urpose indicated, but it is found that an alloy of aluminium and 
iron can be made, which will produce a wire both finer and 
stronger, and less susceptible to atmospheric changes than iron 
wire, while it is much superior as a conducting medium. 


Tue Electro Metallurgist says: ‘‘ It is a great mistake to deposit 
a metal so hard as nickel upon Britannia metal, pewter, or other 
alloys of a similar character, more especially if the article has to 
be subjected to heat. The unequal expansion of the two metals 
becomes singularly manifest in the case of a nickel-plated 
Britannia metal coffee-pot, for instance, which, after boiling 
water has been poured into it, frequently exhibits a series of 
delicate fissures on the ace not unlike the ramifications of a 
map.” The difference in the coefficient of expansion between th 
two metals must be so small that only a trained ‘electro® 
metallurgist ” could find the fissures. - 


Tne luminous — of M. Balmaine has been recently brought 
into prominence by Messrs. Ihloe and Horne, of 31, Alderman- 
bury. The paint is rendered self-luminous by mixing with it a 
sulphide of lime or other ‘‘ phosphorescent” material, and on 
exposing the painted surfaee to daylight, the light of burning 
magnesium, or of an electric arc, the light waves seem to set the 
molecules of the salt into a vibration which lasts for several 
hours. The result is that on taking the painted surface into a 
dark place a pale violet light is emitted from it. The projected 
applications of the paint are, says the Electrician, for buoys at 
sea, lamps for powder magazines, wine cellars, compartments of 
ironclads, and advertising purposes, but the uses to which it may 
be put are almost infinite. 


THE number of lighthouses on the Swedish coast is 86, appor- 
tioned thus:—On the Bothnian coast, 22; on the Baltic, 39; on 
the Sound, 6; on the Kattegat, 17; on Lake Vener, 1; on Lake 
Vetter, 1. There are also 14 ee At the commencement 
of this century there were but 12 lights of which nine were 
lighted with coal fires and three with oil. The two lighthouses 
of Paternoster, on the west coast outside Marstrand, and of 
Hiradsskiir, on the east coast between Norrképing and Vestervik, 
are of the first class, the tower of the former being 110ft. high. 
In consequence of the dangerous nature of the coast, the Swedis! 
wreck chart is usually heavy, the casualties in 1876 being :—Sail- 
ing vessels, 149; steamers, 40; total, 189; total lost, 39. 


Art the first meeting this session ‘of the Geological Society a 
paper was read on the F emery ~ temperature of the primordial 
ocean of our globe, by Robert Mallet, F.R.S. According to the 
latest hypotheses as to the quantity of water on the globe, its 
pressure, if evenly distributed, would be equal to a metric 
pressure of 204°74 pep Sap Accordingly water, when first 
it began to condense on the surface of the globe, would condense 
at a much higher temperature than the present boiling-poin 
under ordinary circumstances. The first drops of water form 
on the cooling surface of the globe may not impossibly have been 
at the temperature of molten iron. As the water was precipi- 
tated, condensation of the remaining vapour took place at alower 
temperature. The primordial atmosphere would be more oblate 
and less penetrable by solar heat than the present, and the 
difference of temperature between polar and equatorial regions 
would be greater ; so that, in the later geologic times, ice may 
have formed in the one, while the other was too hot for animal 
or vegetable life. Thus, formerly the ocean would be a more 
powerful disintegrant and solvent of rocks, mineral changes 
would be more rapid, and meteoric agencies would produce 
greater effects in a given time. 


Some experiments in breaking ice with dynamite were recently 
made on the Seine, near the Pont des Invalides, in presence of a 
large crowd massed on the quayz. ‘Iwo civil engineers, 
MM. Bernard and Lay, directed operations, and they were aid 
nd MM. Flegy and Streits, of the Nobel Dynamite Company. 

e experiments were six in number. In the first a cartridge of 
80 grammes, on a float placed in a hole of 20 centimetres diameter, 
was exploded with a Bickford fuse; it enlarged the hole 75 centi- 
metres, and cracked the ice to a length of 6 metres. The second 
cartridge, of 250 grammes, placed similarly under the ice with a 
Bickford fuse, projected vertically to a great height a mass of 
water and débris, and dislodged nearly 100 cubic metres of ice. 
The third experiment, which was the most important, was made 
with three cartridges of 406 grammes, each connected by con- 
ducting wires with an electric machine on the bank. The portion 
of ice shattered was about 80 metres long by 5 to 6 metres broad. 
This experiment seems to have indicated the best way to proceed, 
for not only was a large quantity of ice separated from the mass, 
but it was in very small pieces ; this would obviate agglomeration 
against the arches of bridges. The three remaining experiments 
were made with cartridges of 400 grammes, exploded with the 
Bickford fuse. The dislocations were about 15 to 20 metres in 
extent, which can be doubled by introducing levers into the 
fissures produced by the explosion, 


MISCELLANEA. 


Ayn American paper reports the discovery of uranium in the 
Sacramento mining district. The mineral is found in Bohemia, 
but has never before has been discovered in America. 

Ir is stated that the Government have adopted nickel-plating 
at their small arms manufactory at Enfield, for the purpose 
gun-barrels from oxidation when transmitted 
abroad. 

Tue report of the National Lifeboat Institution shows a total 
of 637 lives rescued by the society’s lifeboats during the year 
1879 in addition to twenty-one vessels saved from destruction. 
In the same period the Lifeboat Institution granted rewards for 
saving 218 lives by fishing and other boats, making a total of 
855 lives saved last year, mainly through its instrumentality. 


THE projected ship canal, to avoid the bar across the mouth of 
the Neva, will bave a depth of nearly 19ft., and will be connected 
with a system of basins, docks and railway lines, at an estimated 
cost of 6,800,000 dols. When it is 8 gt St. Petersburg will 
become the great commercial centre of Russia, while Cronstadt 
will be exclusively a military port. At present fully two-thirds 
of the merchandise destined for the capital has to be transhipped 
at Cronstadt into small vessels. 


AN illustration of the great loss of water in waterworks which 
may follow severe frosts is mentioned in the Review of Gas and 
Water Engineering, until now known as the Gas Trade Journal. 
It says: ‘* The oor of the consumption of water in the district 
of the Windhill al Board showed that during the fortnight 
ended December 23rd, the amount of water consumed had been 
1,237,000 gallons, the average per da any apasned gallons, or an 
increase of 20,000 gallons per day above the previous average.” 
The borough surveyor is now engaged in a — of the pipes in 
order to find out the various leaks and sources of loss, 

As recently stated in this column, a project will be before 
Parliament this ensuing session to authorise the construction of 
works connecting the English Channel with the private baths of 
London residents. It is now intended—if the public in sufficient 
numbers signify their willingness to become customers at the 
almost nominal rent of 30s. per annum on a £50 a year house—to 
convey a constant and unlimited supply of sea water into the 
houses of London residents. <A list for persons desirous of 
becoming consumers lies at the offices of the company, 60, Queen 
Victoria-street, for signature, or such intimation may be com- 
municated by post to the secretary. 


THE annual report of the American Lighthouse Board says 
that the substitution of mineral oil as an illuminant has been 
made in many of the fourth, fifth, and sixth order lights. The 
superiority of mineral oil as an illuminant over other oils has 
induced the board to try the experiment of using it in the light- 
ships. Ihe oil used for this purpose is of 300 deg. flash test. Itis 
thought that such oil, used in the Funck lamp, will much 
increase the usefulness of the lightships, and a great saving in 
the cost of oil will be made. The board is desirous of maki 
experiments to test the relative merits of the electric light an 
other illuminants, and asks for an appropriation of 50,000 dols. 
for the purpose, 


THE following notice will interest some of our readers, as 
showing the Process of getting road work done in some parts of 
America :—‘* Office of road supervisor for district No. 17, Salt 
Lake City, November 17th, 1879. Mr. W. J. Silver,—In accord- 
ance with Section 4 of an Act entitled ‘‘An Act providing for a 
Poll Tax for road purposes, approved January 16, 1862,” you are 
hereby notified to appear at my residence, 17 ward, 4 Block, 
south of Capt. Hooper’s, with a shovel on the 21st day of 
November, prepared to perform two days’ labour, as required by 
said section. George Morriss, road supervisor for said district. 
P.S.—If not complied with 3 dols. will be collected by law in 
lieu of said labour.” 

THE attention which has recently been directed to improvements 
in lighting by gas is now the cause of much competition between 
the makers of flat-flame and argand burners. r. Sugg states 
his well-known burner to give 30 per cent. more illuminating power 
with the same gas than any other burners. Messrs. Bray and 
Co. challenged Mr. Sugg to a photometric trial of burners, the 
maker of the burner which should prove to be the inferior to pay 
£200. Mr. Sugg now claims the hollow top flat-flame burners as 
his own invention, but this is the sort of burner which Messrs. 
Bray and Co. propose to have tried against his. Mr. Sugg also 
— the design of the shadowless lamp used by Messrs. Bray 
an 


LigniTes are inferior and suffer in a comparison with 
bituminous or true coal in two ways—they contain water, the 
evaporation of which reduces their calorific power; and, on 
exposure to weather, they break up into small particles, so that 
they cannot bestored. These objections are real and considerable, 
but not fetal. They involve a certain loss, compensated for by 
reduced price, and if the material can be supplied at a low cost 
price, it 1s perfectly available for all purposes of fuel. This is 
well exemplified by the fact that the Bohemian lignites meet 
coals from the Newcastle and Durham coal-fields carried by sea 
to Hamburg, and although subject to a railway and water transit 
of 350 miles, they compete so successfully that even in the year 
1878, when English coals were at the lowest price, there were 
_— tons conveyed from the Bohemian mines and sold at a 
pro 

One of the best evidences of increased national preety is 
the construction of new roads. During the year 1878 upwards of 
13,711 kilometres of parish roads have been constructed by 
Italy at a cost of upwards of 24,089,705f. The following pro- 
vinces have icipated in this improvement :—Piedmont, 615 
kilometres; Liguria, 509; Lombardy, 286; Venice, 237; Emilia, 
1119; Marches, 776; ‘Tuscany, 755; Umbria, 662; Latium, 547; 
Abruzzi, 1888; Campania, 1563; Apulia, 560; Basilicata, 308 ; 
Calabria, 1849; Sicily, 1353 ; Sardinia, 595. In addition to these 
Government roads 31,418 kilometres have been made or are in 
course of construction by the various communes at a cost of 
116,651,488f. The whole scheme of provincial roadmaking 
amounts to a total of 414,820,178f., so that there still remains an 
outlay to come of 298,168,689f. There is no question but that 
roadmaking, and particularly in the northern provinces, will 
gradually do more to limit brigandage than any desultory warfare 
against it. 

Tue Singer Manufacturing Company have just completed the 
largest sewing machine in the world in their Glasgow factory, 
James-street, Bridgeton. The machine weighs over four tons, 
and is in some respects a machine of new design, uniting much 
simplicity of construction with great strength of parts, and is 
adapted for general manufacturing purposes of the heavier sort, 
although specially made for the manufacture of cotton belting, an 
article which is just now taking the market as a cheap and 
serviceable substitute for gearing and theordinary leather belting. 
The material used is of great strength and toughness, and is sewn 
together in plies or layers up to an inch in thickness. The beit- 
ing in being sewn together is passed through heavy feed-rollers. 
9in. in diameter, and over 8ft. in width, getting stretched an 
pressed in the process. There are two needles at work, with two 
shuttles, and the shuttles can be removed from the bottom with- 
out disturbing the overlying plies of belting. The rollers between 
which the work passes are wrought by reversible worm and cam 
motions, and the machine has, in addition to these roller-feeds, 
what is known as a top-feed motion, suitable for a lighter class of 
work, The stitch, as in the ordinary sewing machine, can be 
easily adjusted from an eighth of an inch upwards, and the 
pressure of the rollers on the work passing a the machine 
can ted at the will of the operatives. The machine hag 
been e for a manuf i 


firm in Liverpool, 
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THE TAY BRIDGE.-PIERS OF THE PRINCIPAL SPANS. 


(For description see paye 21.) 
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LETTERS TO THE EDITOR. 
(We do not hold ourselves a opinions of our 
correspondents. 


SAFETY-VALVES, 

Srr,—In answer to your correspondent Mr. Robert Gill, Delia, 
Sicily, we have to inform him that our Patent Mercurial Com- 
pound Safety-valve is not intended for either marine or loco- 
motive boilers. We decline to enter into controversy on the 
construction of safety-valves, but just point out the fact that our 
valve differs from any other, viz., that instead of being pressed 
or forced from its seat by an accumulating pressure to which the 
ordinary class of valve is weighted, its arrangement is such that 
it is lifted from its seat, giving in case of requirement a circum- 
ferential opening or clear lift of half an inch, the amount of lift 
or discharging power being predetermined, and so sensitive in 
action that it will discharge full, open and close again before the 
indicators on the steam gauge can register. We have had hard- 
fired two boilers with every orifice closed except that of the 
Mercurial Safety-valve, and could not increase the pressure. 
These results we are perfectly satisfied with, and have now nearly 
a thousand valves at work, in each and every case thoroughly 
satisfactory to the boiler owners. The illustrations of the 
“improved ” construction of Mr. Gill’s valve we term a crude 
and vicious form. We entertain the opinion that his experience 
in construction, use, and application of safety-valves must be of 
a limited character, and whilst we admire fair scientific criticism, 
we do not expect condemnation of practical inventions at the 
hands of | persons. J. Hopkinson AND Uo. 

Britannia Works, Huddersfield, Jan. 6th. 


THE WORK IN A POUND OF STEAM. 

Srr,—The letter of Mr. C. H. W. Biggs upon the above 
subject, which appeared in your issue of Dec. 19th, delighted me. 
Taking the liberty of putting my own construction on the word 
“path” as applied when Mr. Biggs mentions molecular heat motion, 
I say that that gentleman’s mode of teaching is correct, and is an 
example of the simple, and yet re gg in which all first prin- 
ciples of things should be explained. Wi 4 regard to his wish to 
have an expression of opinion as to the benefits to be derived from 
“*solving many problems by adopting as the basis of reasoning 
the molecular motion theory,” I must say that we have first of 

to arrive at an understanding of the real motions of molecules. 
There is a deal of nonsense taught, merely and solely. because 
Huygen’s theory of impact seems to be the only tool of the mind 
that is handy for dealing with any internal motion of a quantity 
of matter ; and because we mainly use this tool, we jump to the 
conclusion that molecular motions are motions of translation, 
and speak of molecular ‘“‘ paths.” 

Mr. Biggs has made an assertion, I will make one too—asser- 
tions from thoughtful men are advantageous because they lead to 
inquiry—and I can prove my assertion. It is that the whole of 
our present algebraical method of investigation and of makin, 
statements, though beautiful and correct when mere relations an 
properties of numbers are concerned, is trashy and of no account 
as applied to physical facts. There is a wide field open for those 
who will study the very groundwork of each science. There is 
not one science that is on a sound footing, and the immense 
superstructures built upon sham and insufficient foundations are 
disgraces to the human intellect. I agree with Mr. Biggs that 
the study of molecular motions would be of great advantage, 
providing we first know what such motions are; and I say there 
will come a time when all things will be explained by a universal 
science that will be built up step by step from the motions of 
molecules. When this time comes, there will be no false 
mathematics from which false physics are inanufactured, but 
there will be pure reasoning, giving true physics, and true 
insight will then allow of true mathematics to suit things. We 
have at present sciences of things to suit false mathematics. 

G. 

46, Hough-green-road, Chester, January 6th. 


THE THEORY OF THE COMPOUND ENGINE. 

Srr,—-I regret having occasion to occupy your space in askin 
those of your readers who have taken an interest in the compoun 
engine controversy, and have read my letters thereanent, not to 
ey the slightest reliance on the statement made by Mr. Henry 

{ an error had crept into the average pressure of one of my 
formulz, as such is not the case, and the formula as I have given 
it is perfectly correct. In regard to his statement that, “‘ all the 
grades of expansion it is possible to use in this example, the 
average pressure in the low-pressure cylinder will be invariably 
10°91b.” I do not wish to add a single comment. 

184, Buchanan-street, JOHN TURNBULL, JUN. 

G w, January 6th. 


LIGHTING RAILWAY CARRIAGES, 

Srr,—In your article on ‘ Lighting Railway Carri ” on 
our system, which appeared in THE EnGrveer of the 3rd inst., 
reference is made to long distance runs and the suitability of 
compressed oil gas for that purpose. Kindly permit me to say, 
as the matter has recently been treated as something new by the 
daily papers, that for years all the important main line trains in 
aw have been lighted on Pintsch’s system with compressed 

gas. 

Since you first described it in June, 1874, not the slightest 
alteration has been made in the carriage fittings, because, owing 
to their perfection, none has been required. Every carriage is 
fitted to keep alight for thirty-six hours as a minimum with one 
filling, and for the last four years the through carriages from 
Berlin to Calais, Paris, Ostend, Vienna, and Russia, and several 
hundred Post-office sorting vans, which carry from eight to ten 
lights, have been so lighted. Thus, lighting long run trains by 
compressed gas, far from being a novelty, as the daily papers have 
been led to believe, is an old established fact. 

When, however, the system was brought under the notice of 
the engineers of the Metropolitan, Great Eastern, and District 
Railways, they investigated it abroad, and tried it here, and the 
result has been the adoption of the system on these lines before the 
main line, because the former are more dependent on a good light. 
The Metropolitan carriages were, at the request of the engineer, 
fitted to carry gas for twenty-four hours only instead of for 
thirty-six as usual, because although they run lighted about 
nineteen hours a day with one filling, they never get on to other 
lines. But if a Metropolitan carriage with two holders and 
twelve lamps keeps alight for twenty-tour hours, it does not 

uire much calculation to find that with the same holders four 
lights will remain burning for seventy-two hours, and run to the 
orth of Scotland and back three times with one filling. 

A Post-office sorting van on the Great Eastern Railway, which 
has been in daily work for the last seven or eight months, 
makes the journey to Norwich and back five times with one 
filling, carrying eight lights, which is equal to rather more than 
fifty hours of burning. 

The daily papers have lately described a coach which ran to 
Leeds and back, that is to say about nine hours, and was lighted 
with carburetted coal gas. Their statements as to the mode of 
carburetting varied, and they carefully avoided to refer to the 
cost of the light. Engineers will easily understand the reason 
why, for it would be absolutely impossible to calculate such cost 
with any chance of a reliable result, as a considerable time is 
required to obtain it indaily working. Pintsch’s light during the 
sourse of some years’ working has been proved by the Metro- 
politan Railway to cost 30 per cent. less than ordinary “‘non- 
pany oc og and non-compressed ” coal gas, and this used not to 
cost half as much as an ordinary oil-lamp per hour. As the 


Imatter in the first instance interests the railway engineers, who 
haye to investigate it before they can recommend it, and though 


no account of these coal gas experiments has appeared to my 
~~ =» in a scientific journal, I shall feel much obliged if you 
will kindly insert this letter. 
Hvco Piscuon, General Manager. 
Pintsch’s Patent Lighting Company, Limited, 
ndon, January 6th, 


Smr,—Will you kindly permit me to state that the description 
given in to-day’s Times of a system of lighting railway trains 
with gas is, as near as may be, applicable also to that ~ As for 
the past twelve months I have had in use on one of the Great 
Northern Railway carriages. 

About fifteen monthsagoI first submitted to the general manager, 
the superintendent, and engineer of the Great Northern Railway 
a carriage fitted up just as that you describe, only that the 
cylinders contained ee, toe oil gas. It answered perfectly, 
and made several trips to Doncaster and else where without a hitch 
of any kind ; but on talking over the matter with Mr. Oakley and 
Mr. Cockshott, a fresh set of conditions was considered advisable 
to be carried out : (1) That a ow light should be given without 
the aid of new lamps. (2) That ordinary gas should be used 
and the illuminating ped increased in the carriage, so as to 
avoid the necessity of the company having to make either a 
special gas of high illuminating power, or a special apparatus for 
enriching ordinary gas, at any of the stations along their system. 
(3) That each carriage should carry its own independent supply, 
so as to enable it to be detached anywhere and form part of any 
other train similarly lighted. (4) That the cost of the light 
should be less than oil gas, and the cost of fitting up the carriages 
be considerably less than any other offer the company had had. 

Every one of these conditions I have carried out, and both the 
directors of the Great Northern Railway and the officials will 
fully confirm that on a recent occasion, when a comparison was 
instituted between Mr. Sugg’s carriage and mine, the fact came 
out that my light was an ordinary batswing burner, a 
only 1 cubic foot per hour, and that Mr. Sugg’s was an argan 
burner, consuming 2} cubic feet, and giving only the same 
amount of light as mine ; while to fit up my carriage the cost is 
only £30, as against from 50 to 100 per cent. in excess of this for 
his and others. 

With regard to enriching the with naphthaline, either alone 
or dissolved ir naphtha or petroleum, this I used long ago, and I 
find in a letter to my friend, Mr. F. J. Evans, M.I.C.E., the 
engineer and designer of the Beckton Gasworks, and now a 
director of the Gas Light and Coke Company, dated the 15th of 
April last, that I said, ‘“‘I am now on with high-pressure gas for 
lighting railway trains, using ordinary gas, and carburetting it 
with naphthaline, and I am getting excellent results.” 

What Mr. Sugg is now doing, I did fn every particular twelve 
months ago, but he does not comply with one of the main condi- 
tions imposed upon me by Mr. Oakley, viz., that neither a special 
gas nor a special carburation of gas should be necessary before it 
is compressed, but that ordinary gas should be carburretted on 
the carriage itself, and this I have done, and so small is the con- 
sumption, that two lap-welded tubes of 8in. diameter, and 16ft. 
long, containing common coal gas compressed to ten atmospheres, 
would suffice to light the four compartments of a carriage from 
London to Edinburgh and back again, and the cost of the light 
is only 1d. for the burning of each light for ten hours. 

St. Neots, January Ist. G. Bower. 


TESTING PORTLAND CEMENT. 

Srr,—Mr. R. Henry Willis’s letter of the 4th December escaped 
my notice until 5 coy The form of briquette which he uses 
at University College is, in my opinion, a very good one, but 
much will depend on the degree of care which is used in moulding 
the briquettes; and I think the application of pressure during 
the processes of solidifying has some effect in distributing the 
water uniformly throughout the whole mass. My object in 
writing now is to point out an error which appeared in the article 
which described the apparatus used at the Sal ord Sewage Works. 
The weight 4 to the mould is 50 lb,—not 500 lb. 

Town Hall, Salford, January 5th. ARTHUR JACOB. 


UTILISING TOWN REFUSE. 

Srr,—I was pleased to see your illustrated notice of the above in 
your issue of the 26th inst. I hope it will attract the attention 
which it deserves from sanitary engineers and others interested 
in the subject of the health of our towns and villages, as by the 
use of this boiler in particular the solid refuse may be subjected 
to cremation, and in the process steam can be generated to com- 

ress air to eject—upon my pneumatic sewerage system—the 
iquid wastes as they accumulate away from our habitable areas 
before they can enter into a state of decomposition ; and I need 
not add, if these two all important objects can thus be accom- 
plished, we shall soon see (1) a marked and desirable reduction in 
the general death rate of the People of the country, (2) farmers 
using and not wasting the best of liquid manures—sewage proper 
—and (3) our rivers and sea-shores unpollu From what I 
have seen of Fryers’ Destructors, and from what I saw was being 
done with ash pit refuse under ordinary boilers by the Corpora- 
tion of Manchester, I am of the opinion that the central feed 
boiler will be ely used directly its merits and practical value 
are demonst and made known to the public sanitary authori- 
ties of England. 

A perusal of the accompanying paper will satisfy you that I 
am especially interested in any engineering device which has for 
its object the creation of a power which can be economically 
employed to really improve the present insanitary condition of 
our towns and villages. If you can also look at this boiler from 
my point of view, and reperuse your interesting and instructive 
article on pneumatic transmission of power, which appeared 
in your issue of the 24th June last, you may perhaps be induced 
at your early convenience to notice the accompanying papers 
which relate to my pneumatic sewerage system. 


Wrex! mber 30th. Isaac SHONE. 


Srr,—I have noticed with much interest your illustration of a 
central feed vertical steam boiler in your impression for Dec. 
26th. The same idea occurred to me some time back, but I have 
not had an sapertenny to construct a boiler upon my plan for 
the burning of smudge and refuse. In detail I propose to carry 
out somewhat differently than shown in illustration, viz., to feed 
the refuse into an annular hopper, and thence into, say, six small 
tubes placed round the central tube into the furnace. The 
central tube will convey the waste heat and gas from the furnace 
into the centre of the annular hopper. By this arrangement the 
refuse would be thoroughly dried Stow entering the furnace. I 
should like to learn from your readers who have had experience in 
the burning of refuse what is the amount of heat that can be 
obtained upon an average as compared with coal or other fuel. 
Also if there are any boilers in use of any design that are burning 
nothing but refuse. I have seen with Fryer’s Destructor a multi- 
tubular boilerthrough which the waste heat from the flue of furnace 
has been used for raising steam. But that plan struck me as bein 
a second-hand way, and the gases escaping from the chimney ra | 
considerable smell and nuisance, so much so that only dwelling- 
houses of cd gay description can be found in the immediate 
—— . Certainly a considerable quantity of refuse 
is dealt with in some of Fryer’s furnaces, but I would suggest 
several depdts for receiving the refuse and dealing with it in 
smaller quantities—say 100 tons in twenty-four hours. There 
would be no difficulty in doing this under two boilers. Dealing 
with small quantities will diminish the nuisance, and would incur 
the minimum cost for conveying the refuse short dist: 


ELEPHANT BOILERS, 


Srr,—I notice that your correspondent T. B. ee of 
Walker-on-Tyne, calls special attention in your issue of last week 
to the superiority of the ‘ Elephant” type of boiler, as made b 
Messrs. a and E. Hall of Dartford. So far as I understand, 
must say that I fail to observe in what respect the particular 
type referred to is superior to boilers such as the “‘ Kesterton,” or 
the ‘* Sectional” boiler made by Messrs. Hawksley, Wild, and Co, 
of Sheffield; at the same time it might be very interesting if 
your correspondent would give in detail the advantages which he 
claims for the class of boiler which he describes as a special 
manufacture of the firm of Messrs. J, and E. Hall of Dartford, 
London, Jan, 7th. INQUIRER. 


THE TAY BRIDGE DISASTER. 

Str,—You will oblige by publishing the following letter, 
relative to this unparalleled disaster :—Having had the oppor- 
tunity of closely watching and following the whole history of the 
above unfortunate structure, I took the liberty of directing 
public attention to the weakness of the 245ft. spans in a letter 
published in Toe Encrngenr, dated June 28th, 1872, in which I 
suggested to the designer the propriety of his making certain 
experiments with a trough-shaped column, in order to ascertain 
whether the bottom flange would really stand the calculated 
tensica of 5:26 tons per square inch of area, adding words which 
Iam deeply sorry to find so prophetic :—‘‘ This might prevent 
serious accidents.” I was honoured with a ea! from the 
designer, a gentleman, I am sure, of the highest intelligence, who 
informed me that I had ‘* made a very important error,” and that 
the tension was only 3°80 tons per square inch. In 1875, how- 

ever, I again found my assertions correct, as 
I charge of the making of the taper 
“y r span of 164ft., I being at that time engineer 
at the Skerne Ironworks, Darlington, 
J which supplied this span to the contrac- 
tors. 
= The bottom flange of said taper span is 
trough-shaped thus, and 


Two flanges 18 x & ssarea ... ... 22° 
Four angles 34 x 34 x §= ,, 170 
Two webs 12x 4 12:0 
Total gross area ... ... 51°5 
Less area of rivet holes, viz.:— __ 
Four holes through flanges 1} x # = 4sq. in, 
Four ,, webs 
Total 85 
leaves a net area of ... 43°08q. in. 


which for ordinary bridges would have been sufficient to carry a 
tension of 43 x 5= 215 tons, The load on this span, supposing 
that no side strains or unusual tests, or great exposure are taken 
into account, is equal to 164ft. x 14 tons = rolling load 246 tons, 


Add its own real weight not exis | = 108 

rails or timber 
Total distributed load on two girders = 354 
which load will produce a tension at bottom flange of 8 . = 


roughly speaking 230 tons. Therefore you see that my statements 
of 28th June, 1872, are substantiated, inasmuch as the strain per 
square inch in this very structure—plans of which I have before 
me —is equal to 5°35 tons per square inch. This is the strain, pro- 
viding the structure is at rest and the train does not experience 
any side pressure. Take this same span, or any of the 245ft. 
spans which failed, and suppose for an instant that owing to a 
gale one line of rails has to support the bulk of the rolling load, 
as per sketch, it will necessarily follow that the bulk of this same 


CALE 


load will have to be carried by one main oi. Let the gale blowin 
the direction of the arrow, it must follow that rail C has more 
weight to carry, and the superstructure is ex to torsion, as 
indicated by dotted lines, and any engineer knows the weakening 
effect upon the safety of a structure caused by torsion. The 
strain per square inch of bottom flange, under the supposition 
that thegale is so strong as to make weight on rail D=nil, increases 
from 5 tons to7 tons approximately. Taking into account the 
vibrations of girders, &c., I question whether the original strain 
of 5 tons is not doubled. 

I would respectfully suggest that it should be satisfactorily 
ascertained by practical experiments whether a railway carriage 
stationed as near as possible to the existing gap is in reality 
overturned by any gale which _ arise between now and the 
period when the bridge is repaired. 

Asa lover of truth at any price, [would further suggest that the 
calculations of the whole structure be revised, an the sections 
materially in where found deficient. If this should be 
done I should have all faith in the structure, but, so far, I never 
looked upon the Tay Bridge but with an alarmed certainty of 
its being too weak, and not calculated to be in conformity with 
the unusual meteorological influences to which it is exposed at 
such a tremendous height in such an exposed position. — 

The piers also should be carefully calculated over again, and if 
the cement placed inside of them is only for the pur of pre- 
venting corrosion, as has been advanced, I would like to know 
why it has been put in at all, and why it did not set hard? 

. NABHOLZ, 
Manager at Messrs. Wilson Bros, and Co, 

Alliance Works, Darlington, 

January 3rd. 


S1r,—In considering the strain caused by wind on the cast iron 
piers of this structure, the two most important factors of the case 
must be carefully considered. First, the peculiar funnel-sha pe 
form of the Tay estuary, the hills on either side of the river 
many miles apart at Perth gradually converging at Dundee, and 
so ‘‘ penning ” the wind that even the gentlest of zephyrs is con- 
verted into a sharp breeze, and I think it fair to assume that the 
effect of a heavy gale in such a place far exceeds any recorded 
observation in an open position—Bidston-hill, near Birkenhead, 


I hope you will find space for this in your next issue, and that 
some of your numerous readers will give us the benefit of their 
experience upon this important subject, viz., the best and most 


economical way of utilising our ever-in gz 
Neath, Dec. 29th. Town RErvuse, 


for inst where I understand a pressure of 721b, per square 
foot has been registered. I therefore think we are justified in 
assuming the pressure of wind on the bridge and train on that 
fatal Sunday night at 100 lb. per square foot. Now the least 
disputable fact about this melancholy business is that the presence 
of the train on the bridge at the moment when the hurricane had 
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reached its greatest fay had much to do with the catastrophe, 
and from a rough calculation I believe it alone brought a tensile 
strain of 500 tons on three cast iron columns 18in, diameter. 

The train consisted of a bogie engine and tender and seven 
carriages and measured 290ft. in total length. Roughly, we may 
assume for the purpose of ascertaining the surface that it offered 
to the wind, that it was composed of nine vehicles each 28ft. long, 
Oft. high, and 8ft. wide. The surface thus offered at right angles 
to the wind would be 2340 square feet, and parallel with the direc- 
tion of the wind 5300 square feet. uming a pressure of 
100 lb. on the square foot on the direct surface, and 5 |b, to the 
square foot—due to friction—on the parallel surfaces, we get a 
total side pressure of 125°6 tons. Probably the maximum force 
to overturn the biidge would occur when the middle of the 
train was just above a pier, which would then have practically to 
take the whole side strain due to the wind on the train ; for the 
girders being of wrought iron and long cantilevers would yield 
more than the stiff cast iron columns, and this view is borne out 
by the position of the engine abreast of a pier; for running as 
the train probably was at the rate of 30ft. per second, the three 
or four seconds occupied by the giving way of the pier, and the 
fall of 100ft., would allow the train to move forward some 100ft. 
or 200ft. after the first fatal fracture had commenced. The 
height of the centre of effort of the train would be about 90ft. 
above the base of the columns, which, considered as cantilevers, 
apparently have an effective base of 22ft. 6in.; the strain there- 
fore on them would be 500 tons, or assuming them lin. thick, 
rather over 3 tons to the square inch in tension. 

Without definite information as to the weight of the columns, 
roadway, and train, it is impossible to find whether the whole 
weight would balance the effect of the wind ; if not, an additional 
strain would be thrown onthe columns. Comparisons we know 
are said to be odious, at any rate to engineers they are undeniably 
useful, and I therefore subjoin a few figures concerning three 
large single line railway bridges across deep navigable estuaries :— 
‘Tamar, Saltash, ‘Tay and Severn. ‘Ihe big spans are respectively 
455ft., 245ft., and 327ft.; the clear heights above high water, 
100ft., 88ft., and 70ft. In each case the columns above water are of 
cast iron with wrought iron bracing, the respective particulars 
being four octagonal columns, 10ft. Gin. over faces ; six columns, 
18in. diameter; and four col , Tit. diameter ; out to out of 
the columns measured up and down stream, 30ft., 25ft., and 27ft. 
respectively ; and athwart stream 25ft., 15ft, and 27ft. respec- 
tively. The Tamar is a landlocked estuary, sheltered from heavy 
gales; the Severn and Tay are far wider, and in the latter 
especially the wind blows with exceptional force. The longi- 
tudinal plate girders of the Saltash bridge carrying the roadway 
are about 8ft. deep, and therefore to some extent shelter the train 
from the effect of wind. 

Much nonsense has been written suggesting that big bridges 
shall only be used in fine weather, but they must like Mr. 
Millais’ castle, 

Stand foursquare to every wind that blows, 
or we shall soon lose our proud pre-eminence as ‘the ” engineer- 
ing nation, and behold a veritable New Zealander, representing 
Messrs. Roebling, Keefer, Lads and Co., coolly taking orders in 
our midst. GREAT GEORGE-STREET. 

January 7th. 

Srr,—With reference to Mr. Stewart’s letter in your issue of 
the 2nd inst., I hardly think his suggestion—although no doubt 
practicable in some cases—would be a sufficient safeguard against 
sirilar accidents generally. The Tay Bridge disaster is a tair 
illustration of what I mean, for supposing the girders of the 
bridge to have given way before the train was actually on them— 
as is supposed by some who witnessed the accident—no electric 
arrangement as suggested by Mr. Stewart could have prevented 
the accident, the train having gone too far on to the bridge to 
have allowed of its being stopped by signal or other means. 

31, Palace-road, Upper Norwood, SE. A. E. W. Gwyn. 


A TRIFLE FROM THE TAY BRIDGE. 
Srr,—What is the use of concrete in iron columns? The ques- 
tion is suggested to me by an item in the experience of « week I 
have spent at the Tay Bridge. Professional business took me 
there on the Monday following the accident, and I remained on 
the spot until the Friday night. Every morning and afternoon 
the steam tug with the divers went out, I went with them. One 
ov the steam tug and barge went near enough to the shattered 
columns to enable me to reach over and take a handful of con- 
crete out of one of the columns. It powdered away in my 
hands, and but little of it now remains to show what it was. In 
another column, close to it, the concrete was as hard as stone. 
Sir Thomas Bouch, the engineer, states that the concrete was not 
put into the columns for the purpose of giving additional strength 
to them—though it was certainly not a source of weakness—but 
that the only object was to prevent the columns rusting; and the 
same result could have been obtained by giving the inside a 
coating of paint. The question naturally arises, Why was paint 
not used? ‘To this a reply has been made, though I do not know 
that Sir Thomas madeit, that the iron columns were not wide enough 
to admit aman to paintthem. This of course is simply ridiculous. 
It was not necessary to have artistic work inside these columns, 
and all the painting they needed could have been done by a bi 
brush tacked on to the end of a broom-handle. The specimen o' 
concrete was taken in the presence of several gentlemen, and 
some surprise was excited by the state in which it was found. 
None of them, however, were experts, and, of course, could give 
no opinion as to the necessity or otherwise of the concrete being 
the solid substance which it appeared to be in the adjacent 
column, A. R. 
Dundee, January 6th. 
HYDRAULIC JUTE AND COTTON PRESSES. 
Srr,—In your report of the proceedings of the Iron and Steel 
Institute at Liverpool, published in THe Encrveer of October 
, under the heading, “‘ Messrs. Fawcett, Prestor, and Co.’s 
Works,” you give a short notice of Mr. J. Watson’s improved 
patent hydraulic press for baling jute and cotton, regarding 
which I would like to make a few remarks, if you can spare the 


space, 

You write: “Some improvements have been recently made 

by the inventor, by which it is now ae to make, not simply 

ress, twenty-eight bales of jute per hour. Baling has been per- 
ormed by the improved press at the rate of thirty bales per 
hour ; this was not maintained, but an engineer who has recently 
adapted the improvements to a press sent out some time ago, 
writes : ‘ We did 320 bales from one press in 11} hours, or about 
twenty-eight bales per hour.’ It is really 27°82 bales. This is a 
very large turn out, and is, we believe, more than has been 
accomplished by any other press in the same time, and it is 
evident, from the duration of the experiment, that this quantity 
can be regularly maintained.” 

If you consider that an isolated day’s work like the above cited 
is sufficient proof of the superiority, as regards rapidity of 
out-turn, of any hydraulic press, I can give you an instance in 
which this turn out has been exceeded by the treble-cylinder 
vertical press of Mr. Wilson, of Patricroft. On the 15th of Sep- 
tember, 1879, three of these presses in the works of the Golabarry 
Company, Limited, Calcutta, turned out 1063 finished bales of 
jute, each weighing 400 Ib., in 12} hours, giving 28°92 bales from 
each press per hour, with a consumption of fuel costin +. per 
bale. I have had under my charge both the Watson an ilson 
presses, and I do not consider these isolated trials of much value 
as a test of the working capabilities of hydraulic presses; they 
—T bear the same relaticn to the results of a lengthened 
series of continuous working days as does the trial trip at the 
measured mile to a deep sea voyage of a new steamer. The 
Wilson treble-cylinder vertical press is excceedingly simple in 
construction and method of working, and I believe, when the 
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results of any given period are taken, will compare favourably 


with any hydraulic press for balin, jute, &c. us 
take, for example, the month of Sistentber, 1878 — the 
only month within the past year and a-half in which 


the Golabarry Company,’ Limited, obtained a full supply of 
material to be pre and baled. In November, 1878, from four 
treble-cylinder vertical presses, the Golabarry Company, Limited, 
turned out 24,623 bales of jute, jute rejections, and jute cuttings, 
weighing each 400 lb., during a working day of between eleven 
and twelve hours, at a cost of ?d. per bale for fuel. At that 
time the presses were not in Gatsote order, some very 
aap “as na repairs having been neglected when the manager was 
in England, and as the replacing of the worn portions by others 
would have occupied more time than was available during the 
busy season, the presses were not in good order until the com- 
mencement of the present year. When the;Wilson presses, and the 
pumping engines, &c., for working them, are kept in good order, 

believe a higher average monthly out-turn than that of Novem- 
ber, 1878, can be maintained providing sufficient material to be 
baled is procurable. I have examined the yearly reports of the 
most successful of the pressing companies in Calcutta supplied 
with Watson’s presses, and I pn not find any to report a more 
successful month than that of the Golabarry Company above 
quoted. Cc. E. 

Calcutta, November 27th, 1879. 


SCREW PROPULSION. 


Srr,—It may be, as you say, that I do confound gravity with 
inertia, but until it is proved that such is the case I must be 
allowed to maintain that I don’t, and that gravity has something 
to do with the resistance opposed by water to motion. Gravity 
is a centripetal force causing matter to tend towards the centre o 
the earth. Inertia is a property of matter which causes it to 
remain at rest if left to ea the bent of its own inclination 
when not disturbed by some external or internal force. Here we 
have cause and effect. To illustrate my meaning I will liken 
gravity to the force hidden in a horseshoe magnet. That force 
attracts matter to the poles of the magnet, and retains it there 
in a state of inertia. Thus the armature remains attached to the 
poles until force is applied to break contact or set the armature in 
motion. Here we have a primary resistance which diminishes 
with the motion im to the armature. The earth is a 
magnet. If we accept the molecular theory as correct, we at 
once admit that magnet to be formed of magnetised atoms closely 
packed together. These magnetised atoms are solid, fluid, and 
gaseous, and each one of its kind must necessarily rest on at least 
three others. Now, to break the existing contact or to move any 
one of these atoms, not only has the force of gravity to 
be counteracted when the attempt is made in opposition to the 
centripetal force, as in the centrifugal action of the screw during 
the up stroke of its blades, but the inertia of the molecule has 
also to be overcome—that is to say, an attempt has to be made to 
overcome its inertia in the act of obtaining thrust, and this 
thrust, where water is concerned, can, I maintain, be secured 
without setting any other particles of water in motion than those 
necessarily displaced to allow the propeller blades to pass, 
poe always that the weight of the vessel to be set in motion 

the thrust is oe by the resistance opposed to the 
blades of the propeller by the number of molecules of water acted 
upon at the same instant. And since experience teaches us that 
the propeller blade must not be too long, it is obvious that what 
we cannot secure horizontally we must seek for in the vertical 
direction—that is to say, in the diameter of the screw, which 
should be neither too large nor too small, but exactly pro- 
portioned to work in a cylinder of water which, per ship's length, 
will equilibriate in weight—I do not say equal, mind—the dis- 
placement of the vessel. ‘To determine this diameter my experi- 
ments have enabled me to frame a rule I have found to work 
well. Thus, for example, the screws of the Iris can be reduced 
another 18in., the pitch should be increased, with her powerful 
machinery, to at least 23ft., and then better results would be 
obtained than any yet secured. You will admit, Sir, I feel 
certain, that there is some considerable difference between the 
18ft. diameter screws first tried on the Iris and the 14ft. screws 
my rule—roughly—determines. 

n conclusion, Sir, allow me to thank you for the great courtesy 
you have extended to me in inserting my contributions on screw 
; ag seme ascience in which I have for a long while taken a 

eep interest. Circumstances entirely beyond my own control 
have forced me to dissociate myself from the proprietors of the 
atent for my improvements in screw propellers, and I am there- 
ore no longer responsible for the results obtained by cycloidal 
screws supplied by Messrs. Hallett and Co., either direct or 
through any of their agents. The last screws designed by me on 
that a were for the steamships Earl Percy, Charles 
Mitchell, Ranzani, Dione, and Cohanim, of Newcastle-upon- 
Tyne. Those vessels are all constructed with apertures too small 
by a few inches to admit propellers of accurate dimensions. I 
am responsible, however, for the result’ that will be secured with 
the screws I have designed for those vessels, but decline to be 
associated with the success or failure of any cycloidal screws that 
may be hereafter manufactured from drawings not signed by me, 
should any such drawings be sent out. Being unable to any 
longer develope my own invention, I shall in future confine 
myself to designing screw propellers according to my rule, which 
is in no part of the patent claimed by Mr. Hallett, to give the 
utmost efficiency possible without employing cycloidal curves in 
their construction. I may add that, in dissociating myself from 
the Messrs. Hallett Iam acting on the advice of my solicitors 
and counsel, who inform me that I am better off without any 
interest in my own invention, than I should be did I accept the 
terms on which the proprietors of the patent for that invention 
offer to grant me an interest therein. This is, I believe, the 
usual luck of inventors who start without the means of developing 
their inventions. Rost. H. Armir. 

13, Clifford’s-inn, London, 


THE GROSSER KURFURST. 


Sir,—We see in your issue of last week a letter from Mr. 
S. W. Maquay, manager in charge of operations at Dover, in 
which he has thought proper to state that the failure of our air- 
pump on board the Sherbro is one of the reasons for the delay in 
raising the Grosser Kurfiirst. As this statement is very mis- 
leading, we think it right to tell you the facts of the case, which 
are briefly as follows :—We supplied the centrifugal pumping 
engine, with hee 3 attached, for the Sherbro, but had nothin 
whatever to do with fixing it on board. Soon after we h 
supplied the engine, the company to whom the vessel belonged 
gave up business, and the Sherbro was lying in dock for several 
months. It was then purchased by the present company, from 
whom we have received many communications respecting the 
pumps, and in June last, at the company’s request, sent one of 
our men down to Dover to inspect the machinery, and he found 
it, as might be expected, in a deplorable condition. The boiler 
was of insufficient power, working only at a pressure of 35 lb., 
whereas the pumping engine was made to work at a pressure of 
65 1b.; and our man also informed us that the men in charge of 
the machinery did not actually know what the air-pump was for. 
This, we think, will explain Mr. Maquay’s remark, that ‘the 
air- engine was unsuitable for the work ;” and we presume the 
reconstructicn must refer to the staff of the Wreck Recovery and 
Salvage Company, and not to the air-pump, as ail the latter 
wanted was a thorough cleaning. In conclusion, we can only say 
that if those who were in charge of the machinery of the Sherbro 
were a specimen of the whole staff employed in raising the 
Grosser Kurfiirst, we cannot wonder at its remaining in its 


SOMETHING ABOUT MANDRILS. 


Tux following amusing sketch is from the pen of “‘ Chordal” 
in the American Machinist. The experience it refers to is not 
confined to the United States :—‘‘ There are some nice machinists 
in the country who don’t know what I am talking about when 
I refer to turning up mandrils, and if they would go into one of 
these common shops they would not recognise a mandril if they 
saw it. In ninety-nine shops out of a hundred each man fits his 
mandrils as he goes along. He keeps them lying on the floor 
under the foot of his lathe always. 1 the mandrils in the shop 
are, of course, common property. If Walker wants to turn up a 
job, he takes the piece with him and goes down among his lot of 
mandrils and tries to find one which will fit the hole he has bored. 
He don’t find one big enough, so he goes to Dix’s lathe, and don’t 
find one that isn’t too large. He makes the grand rounds, and 
then drops into the blacksmith shop and picks out of the scra 
pile a piece of two-inch round iron, may be eight inches long an 
may be eighteen. He goes back in the shop and centres it, and 
starts as though he thought of mer the centres, but he concludes 
he only wants to use the thing half an hour, so there’s no use in 
drilling. Then he gets it in the lathe, and when he gets one end 
squared up, he concludes that it is too much trouble to turn the 
thing around and square the other end, so he proceeds to make 
his fit. First a heavy cut, then a light one, then two more light 
ones, then he files it, and then he tries it, and then his chin goes 
up and his eyebrows come down, for his mandril fits like a mouse’s 
tail in a flour barrel, as he expresses it between oaths. Now it 
luckily happens that he has only turned up about three inches 
in length, so all he has to do is to turn another three inches and 
get a good fit, you know. He is bound to have it big enough this 
time. Soon it is done and he proceeds to drive it in. The thing 
he drives through is always an old gear brought in from the scra 
pile years ago. The hole in the aforesaid gear is so big that it 
would let his job right through, so he hunts up something smaller 
to lay on it. He finds it necessary to use two or three of these 
underlays, so as to reduce size re. He has built up a cob 
house about two feet high, and, ten chances to one, one of the 
‘cobs’ is a nicely-bored piece of finished work. No matter ; he 
uts his job on top of the pile and sticks the mandril in. en 
he hunts up a nut always. iTe don’t find any loose one unless he 
takes the one he uses for a candlestick and keeps stored on the 
inside of his lathe. He finally takes one off of one of his bolts, 
and carefully balances it on the craggy rough end of his mandril. 
Then he calls Dix to hold the mandril. Dix does so, and Walkez 
oes for the sledge and comes down on the thing three times. 
oo tight. He lets Dix go, and turning the thing end for end, 
sets the nut on the mandril, and comes down heavy to drive 
the mandril out. Mind you, he is getting mad all this time, for 
he is having bad luck. He strikes a crooked lick and knocks the 
whole cob house down, and the hot-pressed nut splits, one half 
just missing Lambert’s ear on its way to the foundry, the other 
alf goes out the front door into the street. He erects the 
structure again, and fishes out his candlestick. After knockin 
the greasy nut off two or three times, he gets his mandril out an 
files it smaller. He is getting a little bit madder. Now he takes 
it out, takes the dog off, goes and hunts up the nut under a vice 
bench, and starts the mandril. It drops in clear up to the 
shoulder. He was too mad when he filed it last. He is entirely 
too much out of patience now to turn up a new place, so he goes 
to a vice, and screwing his mandril in it he proceeds to raise a 
burr all over it with a prick punch. Everything is lovely now. 
He cools down and finishes his job, but in the meantime his 
job slips once or twice, and he is compelled to prick-punch some 
more. When he gets done he throws the mandril under his lathe. 
The next time he uses that mandril he will want it a quarter of 
an inch smaller, and will make it so, and he may or may not have 
luck in making his fit. But still the necessity of drilling the 
centres, or of squaring that other end, does not force itself 
upon him. In a month or so this mandril has been made to do 
for some size by every lathesman in the shop. It is one and 
seven-eighths at one end, and three-quarters at the other, for it has 
been used for every thing it could made to answer for. In 
course of time Walker is looking for a mandril about an inch and 
a-half. He has his job with him and is searching under Moore’s 
lathe, and finds this identical mandril, and as g luck will have 
it there is a place on it which exactly fits his job. He is smart 
enough to put it in the lathe to see how much the small and 
limber end of it has got bent during late drivings. He finds that 
no part is true, and that no two parts are true with each other, 
which shows that it got a new bend each time it was used. The 
part he wants is almost trae. He can see it wink but thinks it 
will do. He uses it. Here are five botches at once. First, a 
mandril which is not true; second, an inch and a-half mandril 
which must use a two-inch dog, and which is made very limber 
by having part of its length three-quarters of an inch in diameter ; 
third, a mandril without drilled centres, &c.; fourth, a mandril 
with such a rough surface fit that it must be driven with asledge; 
fifth, a machinist who will play unnecessary parts in the 
business ; and sixth, a shopowner so reckless of money as to pay 
each year for mandril turning an amount which would three 
times over buy a good set of hardened and ground steel arbors. 
Take your note book into the shops. If you have a good set of 
mandrils they will save big money, and will make your sizes 
uniform, because the boys will get into the habit_of making a two- 
inch hole two inches. Such mandrils are ground after hardening, 
and the surface fit is such that a lead or copper hand hammer 
will drive a three-inch mandril for twenty four inch work. When 
Walker wants a mandril he would know just what to get, and 
when he would go after a dog he would get the right one, instead 
of lugging his job all round the shop to find a mandril, and then 
lugging the mandail around to find a dog to fit the big end 
Don’t dream of making nice mandrils, Go and buy them the 
same as you would buy wood screws, from some one fixed for 
making them.” 


CoNSIDERABLE attention is likely to be paid to the Buenos 
Ayres Exhibition, and the Emperor of Brazil is to be present at 
the opening. Although entries are now supposed to be closed, it 
seems that arrangements for space may be made by the represen- 
tative in London, Mr. J. Hayes, Leadenhall-street. 


Carson FRoM MINERAL O1t.—Twelve months since, 
in boring for oil at Murraysville, near Pittsburg, Pa., the 
boring tools tapped an extraordmary vein of natural gas. 
The flow was estimated at about 50,000 cubic feet per 
hour. A Pittsburgh firm, Messrs. Sheriff and Hazely, are at 
work upon machinery and fittings of what will probably be the 
largest carbon black a the world. The appliances for 
collecting the soot from the Murraysville gas are the following :— 
Near the well is erected a frame building, 300ft. by 175ft., and 
into it the gas is led in four parallel lengths of 250ft. each, of 2in. 

as pipe. Along the sides of these are fitted short branches of 

in. gas pipe, terminating in a slight upward curvé and tipped 
with ordinary gas burners of 6ft. per hour capacity. Above these 
burners at a distance of 10in. are placed a series of cast iron plates, 
contiguous and forming a smooth surface whereon the carbon 
black is deposited, A small car travelling on rails laid between 
burners and plates, and furnished with a scraping device, plies 
forward and back every ten minutes during the twenty-four 
hours. The carbon black is scraped into pans hung upon the 
car, and these are dumped at each end of the route into recep- 
tacles, which are in turn emptied and deposited in the purifying 
and packing house. After simply removing the cinders, &c., by 
passing through sieves, the soot is ready for the market. The 
daily product of this plant will be $1b. carbon black per burner, 
i.e., 2000 1b., there being 4000 burners. Another plant of 4000 
burners is to be erected, the 8000 burners to turn out 2 tons of 


present watery lodging. J. AND W. GWYNNE. 


Hammersmith, January 7th. 


carbon black daily. There will still be 12,900 cubic feet of gas 
: go to waste hourly, sufficient to light a town ef considerable size. 


JAN. 9, 1880. 
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FOREIGN AGENTS FOR THE SALE OF THE 
ENGINEER, 


PARIS.—Madame Boyveav, Rue de la Banque. 

BERLIN.—AsueEr and Co., 5, Unter den Linden, 

VIENNA.—Messrs. and Co., Booksellers, 

LEIPSIC.—A. Twiermeyver, Bookseller. 

NEW YORK.—Tae Wittmer and Rocers News Company, 
31, Beekman-street, 


POBLISHER'S NOTIOE. 


*,* Subscribers remitting their subscriptions for the year 1880 will 
please to observe that there will be fifty-three Fridays in that year, 
aad therefore one extia number of THE ENGINEER. 


TO OORRESPONDENTS. 


*,* In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 2d. postage stamp, in order that 
answers received by us may be forwarded to their destination. No 
notice will be taken of communications which do not comply with 
these instructions. 

*," We cannot undertake to return drawings or manuscripts; we 
must therefore request correspondents to keep copies. 

*," All letters intended for insertion in THE ENGINEER, o7 
containing questions, must be accompanied by the name and 
address of the writer, not necessarily for publication, but as a 
proof of good faith. No notice whatever will be taken of 
anonymous communications. 

J.C, — Write to the Secretary of the German Railways Administra- 
tion, rlin, 

W. H. T. (Dean Forest).—No detail drawings have yet been published. A 
general drawing will be found in Tue ENGineer for 27th August, 1875, 

Parsee ENGINEER'S APPRENTICE.— There 1s no special work on the Corliss 


valve gear, but its various modifications have been fully described and illus- 


trated in THw ENGINEER from time to time, expecially m the second volume 
Jor 1878 and the first volume for 1879. 

Tut Tay Bripce.— We have received a very considerable number of letters 
concerning the destruction of the Tay Bridge which we cannot possibly 
print. Many of these letters go over and over the same ground, others 
suggest various devices for securing safety in future, the most ingenious, 
perhaps, being that such bridges should be capable of “ beng turned over 
with ther edges to the wind” when it blew hard. Another gentleman 
proposes that the girders shall ‘‘be made to reef like the saila of a wind- 
mill.” Possibly the best solution of the difficulty would be to have a bridge 
which could be put up when it was fine, and taken down and stowed away 
in boxes when it blew hard. Seriously speaking, we would ask our readers 
to suspend their judgment until the facts are before them on which to base 
aa opinion, We shall do all that lies in our power to keep them well 
informed. We publish this ween in our pages the first detail drawings 
of the structure, as it was actually made, ever issued. If many of our corre- 
spondents had waited for these drawings they could not have written as 
they have done. In .ike manner facts may be ascertained at any moment 
which will upset preconceived opinions, and we urge on our readers once 
wore the necessity for refraining Jrom all expression of opinion for the 
present, 


SMALL STEEL CASTINGS. 
(To the Editor of The Engineer.) 


Sir,—1 shall be obliged if any of your readers can give me the names of 
makers of small steel castings. J. 8. 
Ashton-under-Lyne, January Ist. 
FROST AND CEMENT. 
(To the Editor of The Engineer.) 
Sir,—Can any reader give me the coefficient of expansion and con- 


traction of Portland cement in long lengths by heat and cold? = T. Y, 
Edinburgh, January 7th. 


TEA WITHERING AND PREPARING MACHINERY. 
(To the Editor of The Engineer.) 
Str,—I shall be much obliged to any correspondent who could give me 
the names of firms manufacturing machinery for preparing tea, as used in 
E. R. D. 


Assam. 
Glanville’s Wootton, January 6th. 


SIGNAL GUNS, 
(To the Editor of The Bngineer.) 
Sir,—Will any correspondent kindly give me advice as to the 
following? Upon some sea banks we signal by means of a gun 2in. bore 
and 3ft. long, using 6 oz. of coaree powder. Can I increase the sound by 


bell-mouthing the gun, or would shortening it and using more powder 
more advisable ? T. G. 


Hertford, January 5th. 
THE EFFECT OF WIND ON TRAINS. 
(To the Editor of The Engineer.) 
Sir,—I shall be much obliged to any of your readers who will supply 
rriages. 


me with information concerning the effect of wind on railway ca 

The Board of Trade record one instance at least of a train blown over an 
embankment. Trains have also been blown out of sheds. The most 
apparently insignificant scrap of true information on this subject will be 


highly appreciated by METEOROLOGIST, 
po January 8th, 
& Enoreer can be had, by order, from any newsagent town or country 
at the various railway stations ; or it = ¥f preferred, be supplied derect 
the office, on the following terms (paid in advance) :— 
Half-yearly (including double £0 lds, 64. 
Yearly (including two double numbers)... £1 98. Od, 
If credit occur, an extra charge of two shillings and sixpence per annum will 
be made, Tux ENGINEER is registered for transmission abroad, 


Cloth Cases for binding Tur Enorneer Volume, price 2s. 6d. each. 

Sollowing Volumes of Tue Enorneer can be had, price 18s. each :— 
Vols. 3, 5, 10, 14, 21, 24, 25, 26, 88, 89, 40, 41, 42, 48, 44, 46, and 47. 
A complete set of Tae ENcreer can be made up, comprising 47 volumes. 

Foreign Subscriptions for Thin Paper Copies will, until further notice, be 
received at Subscribers paying in advance at the 
following rates will receive Tak ENGINEER weekly and post-free. Sub- 
fap agnet es by Post-office order must be accompanied by letter of advice 
to the Publisher. Thick Peper Copies may be had, if preferred at increased 
rates, 
Remittance 

Columbi 

France 


Post-ofice Order. — Australia, Belgium, Brazil, British 
Natal, New Brunswick, Nevfoundland, New South h Wales, 
ew ealan’ witzer 
United States, West Coast West Indies, China vid 
ampton, Cyprus, £1 16s. 
d Alge: % Tolands orway, Panama, Russia, 
an reece, 
Singapore, Spain, Sweden, £1 16s. Chili, Borneo, and Java, £258. India, 


ADVERTISEMENTS. 
charge for Advertisements of four lines and wnder is three shillings 
Sor every two lines afterwards one shilling and + odd lines are 
charged one shilling. The line averages seven . When an adver- 
tisement measures an inch or more the charge is ten coe op Ap Au 


single advertisements from the country must be accompani stamps in 
payment, Alternate advertisements will be inserted with i 
regularity, but regularity cannot be guaranteed in any such case. All 
except weekly advertisements are taken subject to this condition. 
Ap CANNOT BE INSERTED UNLESS DELIVERED BEFORE 
Stx o’cLock on THURSDAY EVENING IN EACH WEEK. 
*,* Letters relating to Advertisements and the Publishing Department of the 


are to be addressed to the Publisher, Mr. George Leopold Riche; all 
letters to be addressed to the Bditor of Tuk Ewatneer, 168, Strand. 


Tae InstrTUTION oF Jan. 13th, at 8 p.m.,: 
Inaugural address of Mr. W. H. Barlow, F.R.S,, Pcesident, 


THE ENGINEER. 


JANUARY 9, 1880. 


STORMS IN RELATION TO STRUCTURES. 


Two classes of phenomena, distinct in causation and 
character, though intimately related to each other, have 
as yet received almost no attention from meteorologists, 
from whom they deserve the most exact investigation 
that the existing imperfect state of that branch of 
meteorology, which we may call or the 
theory of winds and storms, will admit ; and especially 
do they deserve the attention of the engineer, upon whose 
rah mrss structures they exercise a far more formidable 
influence than seems hitherto to have been suspected. 
There appear to be two characteristics which separate 
into two opposite classes the storms which occur in tem- 
perate latitudes at least, excluding mere whirlwinds con- 
fined within narrow limits. In some instances the storm 
wind moves onwards in some direction in a stream, which, 
largely viewed, seems to approach constancy, both in 
velocity and horizontal direction ; in these respects it 
resembles the movement of a great river or oceanic 
current, the regimen of which has become settled. In 
the other class of phenomena to which we refer, 
the onward movement of the wind current is 
extremely variable in velocity, and correspondingly 
variable in the intensity with which successive 
gusts aging and press upon fixed objects standing in 
their path. No wind current is, even for a moment, abso- 
lutely invariable in direction or in velocity ; but neitherare 
these elements perfectly constant in the stream way of 
any great river or oceanic current, and this independently 
of the variations due to depth or to the form of bed of 
the aqueous current. There are some meteorologists who 
deny that there is any radical distinction between the 
most uniformly flowing stream of wind, and one so fitful, 
unequal, and billowy in its character as to suggest its 
resemblance to a broken rapid of a great river rushing 
over an uneven and rocky bed. In illustration of this 
they say, watch a small wind vane moving freely upon a 
vertical axis, and whether in a moderate breeze or in the 
most violent storm, it will be seen never to preserve even 
for afew instants that direction which is for the time, 
and at the spot, the general or mean path of the wind, 
to one or to the other side of which the vane constantly 
vibrates through a smaller or greater arc. This is true, 
but the vibrations of the vane are deceptive as indica- 
tions of the amount of change in direction from 
moment to moment of the wind itself. The vane 
is not devoid of mass, even when so light as_ the 
eagle’s wing feather employed by Mr. Edwin Clark 
and described in his beautiful Tittle book of travel 
and residence in South America; but more com- 
monly, the vane consists of one, or of two metallic 
surfaces, united at the axis of rotation, and making a 
small angle with each other. The momentum of such 
vanes always carries them through a far larger angle than 
that which truly would represent the actual change of 
direction in the wind itself, to whatever cause due. The 
most striking characteristic of these undulatory or 
billowy storms is the rapid exaltation, and as sudden 
depression, of intensity in the blast; alternations 
which call up in imagination the crests and troughs of 
the billows of a storm-tossed sea, whose general 
movement is more or less onward in some given direc- 
tion. These gusts very commonly succeed each other for a 
time in a nearly rythmical sequence, more marked in the 
great storm regions of our globe than in our own com- 
paratively mild and equable climates ; but even in our 
own British Islands these recurrent gusts are sometimes 
very distinctly marked. A tall and very heavy-topped 
chimney stack, the fall of which in Manchester during a 
violent gale of wind about twenty years ago was witnessed 
by many intelligent observers, was seen to sway back- 
wards and forwards like an elastic pendulum, recovering 
itself between the gusts for a considerable length of time. 
At length a somewhat more than usually prolonged gust 
delayed its complete recovery until it was overtaken by 
the next, when the huge mass was broken and over- 
thrown. Whenever, therefore, any structure having a 
time of oscillation and vibration of its own, whether 
it be tower, chimney, lofty wall, or pier of a viaduct, is 
exposed to a succession of such more or less rythmical 
gusts of wind, the overthrowing effect of the latter 
very much depends upon whether the time of greatest 
pressure of the impinging wind wave coincides with or is 
opposed to the oscillation due to the elasticity of the struc- 
ture itself. Should these coincide, the conjoint effect may 
be a power of overthrow enormously exceeding the mean, 
or even the momentary maximum force of the wind itself. 
Need we draw the obvious inference that what the engi- 
neer has to provide against is no mere statical pressure 
per unit of surface, whether given by Smeaton’s old wind- 
table or by Osler’sanemometer, but an active dynamic pres- 
sure made up of the maximum impact of the wind together 
with the greatest moment of oscillation of the structure 
itself. It would be impossible within our limits to enter 
into sufficient detail, or adequately into even the principal 
conditions which must form part of any trustworthy solu- 
tion of this difficult and complicated question. It is 
not only the mass or weight of the vibrating structure, but 
also the surface upon which the wind may directly or in- 
directly act, which is to be considered, and this, as we shall 
see somewhat further on, is as yet wholly undecided by 
science, in reference to different structural forms. 
This relates especially to all structures which, like the 
steeples of Strasburg, Antwerp, or 
of Milan, rise in lithesome grace high into mid air; or 
like Warren, or lattice, or other open-work girders, con- 
sist of an imaginary plane, filled in in part by a network 
of solid iron, with open interspaces varying in form and 


size. 
Our second inquiry, as intimated at the commencement 


of this article, is to determine, given the direction of the 
wind, whether steady or pulsatory, in reference to the ver- 
tical plane thus sitiad id and partly open or perforated, 
what surface are we to take as that upon which the wind 
may act; or in other words, what allowance may we make 
for the liberating effect of such perforations as they 
occur in a large unit of wind-exposed surface—large, 
namely, in reference to the perforations themselves? This 
important question was in some degree discussed by us 
in THe ENGINEER, vol. xxili., pp. 386, 430, 462, 488, and 
512, when giving accounts of the noble iron viaducts of 
La Cere, Busseau D’Auhn, and Du Midi, designed by M. 
Nordling. Our views therein enunciated have never been 
questioned, but as to any exact examination worthy 
to be called scientific, the subject remains now, we 
believe, just where it was more than twenty years ago; 
and yet this is the very initiatory step to any trust- 
worthy detcrmination of the resistance to wind of any 
rforated or open-work structure. It has been urged 
y some easily satisfied to rush to a conclusion, however 
imperfectly arrived at, that in calculating the effect of 
the wind upon such a structure we have nothing to do 
with the perforations; they are spaces, and nothing 
more, say they; the wind passes through them and is 
gone; the structural surfaces normal to the wind’s 
direction are all that we have to deal with. Now is 
this so? If it be so, then, fifty or any greater number of 
similar lattices placed one behind the other, and in the 
direction of the wind, could oppose no further resistance 
than its passage through the first or single lattice. Again 
is this so? An appeal to a few popular illustrations will 
enable our readers to grasp for themselves how wide away 
this is from the truth. There are few people so unobser- 
vant as not to have remarked the violent rushing sound 
which is given forth from the heavy bars of a vertical 
grille or railing whan reached by the more rapid gusts of 
wind upon astormy day. What is the meaning of the 
sound thus uttered by such a rude olian harp? It means 
that great resistance is offered to the passage of the gust by 
a pallisade even of round bars lin. or 13in. diameter, and 
separated by spaces of 5in. or Gin. in width. This resist- 
ance rapidly increases with the velocity of the impmnging 
blast, and the note uttered by the huge harp-strings rises 
in pitch as that velocity increases. A little further careful 
observation is full of instruction as to what goes on in the 
contest between wind and railing. On such a stormy day 
one who walks along the lee-side of such a railing, or, to 
adopt Mr. Stokes’s graphic expression, in his celebrated 
papers on “The Relations between Wind and Sound 
Transmission,” in the “wind-shadow” of the railing, 
will not escape surprise at the immense amount of shelter 
from the wind produced by even the most open griéles. 
In the lulls between the gusts, the wind passes through 
with but little retardation ; but when the fitful blast is 
at its highest, its effect is but little more felt by the 
observer to leeward of the grille. What is this, then, 
but that a perforated surface, the openings in which are 
five or six times greater in area than the section of the 
solid portions normal to the wind, offer a resistance to its 
passage through far greater than that which is due to the 
solid sections alone ; a resistance which rapidly increases 
with the velocity of the wind, so that a rate is easily reached 
at which the eddying blast struggling to force its way 
through the perforations is choked and strangled to such 
an extent that the railing approaches more or less nearly 
to the condition of a solid or unperforated surface. Thus it 
is thatthe railings surrounding palaces or public places are 
sometimes prostrated, breaking away from adjacent 
lengths, and even carrying with them in their fall the 
heavy stone bases into which the bars were fixed ; and 
thus it is that, to take an extreme case, though one far 
beyond the limits of our present subject, the wind-waves 
generated by powder-mill explosions, sweep away 
palisades, trees, flagstaffs, and even chevaux-de- 
frise, though situate far outside the limits of the 
sphere of impact of the explosive gases evolved, which 
generate the aerial impulse. In our climate, a velocity 
of possibly 150ft. per second may approximate to that 
of our fiercest gusts, but in tropical regions, such as those 
of the cyclones of the China Seas, in which ships are 
instantly thrown on their beam ends, or the masts in a 
moment broken off at the deck, the velocity must be far 
greater, and, as some meteorologists are of opinion, may 
approach the velocity with which air rushes into a vacuum. 
Where, unlike our illustrative gri/le, the bars are broad 
and flat, as they usually are in lattice girders, or even 
trough-shaped, and the perforations triangular, not only 
must the wind resistance of the solid portions be more 
effective, but the strangling produced by transverse and 
opposite currents and eddies produce a great resistance 
to the passage of the air through the perforations them- 
selves. Nor in double lattices can the surface, especially 
in gusts impinging obliquely, be devoid of serious 
increase of resistance to the wind. To anything approach- 
ing a complete and exact discussion of so difficult a 
subject, no progress can be made except by the rigid 
road of mathematics preceded by experiment. Our 
object has not been even to attempt such a discussion, 
which must extend to many pages or to a volume, 
instead of being compressed into an article, but has been 
merely to point out in a way capable of being understood 
and appreciated, as we hope by the common sense of our 
readers, that so far the so-called calculations of the resis- 
tance of structures to wind and storm is little more than 
mere rule of thumb; or deductions often falsely drawn 
from imaginary experience, which, were the conditions 
adequately understood, would be found inapplicable, or in 
other words, no experience at all. 


TRAMWAY LOCOMOTIVES. 

WE pointed out in our last impression that the tram- 
way locomotive which will overcome all the difficulties 
which have stood hitherto in the way and barred the 
extended substitution of steam for horse poweron tramway 
has yet to be invented. The subject is so far important and 
interesting that it is worth dwelling on.- Those who are 
acquainted with the precise history of the use of steam 
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on tramways know that the problem to be solved is 
purely commercial. Steam can be used for the intended 
purpose with great success. The law has sanctioned the 
employment of steam-propelled tram-cars. The public 
do not object. In every place where steam tram-cars have 
run they have been eagerly patronised by the people. 
On the whole there has not been much interruption of 
traffic. The escape of steam and smoke has been kept 
within reasonable limits. Yet with all this, the engine 
of the future has yet to be invented, solely because 
none of the machines hitherto tried can be made to 
earn a profit. In certain cases a profit is apparently 
earned, but only apparently. The line traversed is not a 
street tramway, but a wayside railroad, an entirely 
different thing. 

The reason why steam tramway engines cannot be 
made to pay is that they are never out of the repairing 
sheds for more than a very short period—they knock and 
cut themselves to pieces. At the best of times the profit 
made out of a tramway as compared with the working 
expenses, is very small, rarely more than seven or eight 
per cent.; while at others the total expenditure comes to 
within 97 per cent. of the total receipts. It will be seen 
that under such conditions the margin available for 
repairs and renewals is very little. The engines suffer 
severely, because the roads they run over are extremely 
bad, and because it is impossible to keep the rubbing 
surfaces of guide bars, link motions, and so on, clean. 
It would seem that an entirely new departure 
is necessary, and that quite enough has been done 
on the existing plans to prove that they cannot con- 
fer success, and must be abandoned. <A_ remark- 
able similarity exists between the essential features 
of all tramway engines. No matter how they may 
be diguised with sheds or cabs, or built on to with con- 
densers and coal bunkers, they are still one and all very 
faulty copies of the railway locomotive. In writing thus 
it may be well to explain that we are not now dealing in 
any way with Mr. Hughes’s engines, which are simply 
colliery engines put on tramways, and have ne Sais a 
greater measure of success than others because of their 
weight and strength. All the engines made by other 
firms both here and abroad resemble more or less a rail- 
way engine. The boiler is the same ; the position of the 
cylinder is more or less the same. In certain instances 
it is true that the cylinder has been raised to keep it 
out of the dirt of the road, but then it has either been 
steeply inclined, or the piston is united to the crank 
through the medium of two connecting rods and a verti- 
cal rocking lever. At the root, this system of construc- 
tion is wrong ; and the principal defect lies in the small 
diameter of the wheels on which the engine is supported. 
The secret of success in getting over bad roads lies, we 
feel assured, in following the example set by the builders 
of traction engines, who have far worse roads to deal with 
than even those who build engines for tramway com- 
panies. We can do no more here than indicate the 
general principles which it appears to us should be 
followed; any traction engine building firm of experience 
can fill up the details. 

The engine should in the main resemble, not a locomo- 
tive, but a traction engine; Messrs. Aveling and Porter's 
Steam Sapper may be taken asa type. The engine should, 
however, have two cylinders for the convenience of 
stopping and starting frequently ; the boiler shell should 
be of steel; the fire-box wholly of copper, and the tubes 
of brass ; the driving wheels to be large in diameter, and 
the tires either to be set on india-rubber, or else the 
engine to be carried on long springs, which presents no 
insuperable difficulty. Only one speed waaike required, 
and the pinions on the crank shaft could gear directly 
inside or outside—as might be found best—with spur 
segments on the rim of the road wheels. Probably it 
would be found better to use pitch chains of light sec- 
tion, like those long employed with great success b 
Messrs. Burrell, of Thetford—one pitch chain at ae | 
side of the engine, running over a pinion on the crank 
shaft, which would be forward on the boiler, and thence 
over two large spur wheels, one on the trailing and 
the other on the leading wheels. e arrangement 
would be the same at both sides of the engine, and the 
use of coupling rods could thus be dispensed with. The 
four carrying wheels might be as much as 6ft. in 
diameter, and kept as close as possible to each 
other ; this would give a wheel-base of about 6ft. 4in., 
which would be sealed on most tramways. Where 
the curves were too sharp another arrangement 
might be devised which would permit the use of 
small leading wheels. The crank shaft and engine 
would be wholly carried on the top of the boiler, where 
they would be out of the way of mud and dirt of all kinds. 
They could be boxed in in a light sheet iron case as now 

ractised. The hind axle could go across at the back of the 
cin asnow. The leading axle could go through the 
smoke-box; but even if the boiler barrel were kept high 
enough to clear it, itneed not be more, at the bottom, 
than 3ft. 6in. above the rails, and allowing the barrel to 
be 2ft. Gin. diameter and the engine to stand, to the top, 
18in. above it, the whole height of the machine, save 
the chimney, would be only 7ft. Gin. Beneath the boiler, 
extending from fire-box to smoke-box, would be the con- 
denser ; and a very simple arrangement would suffice to 
convey the waste steam to it. The grate would need to 
be large, in order that steam might be well kept with a 
moderate draught. This part of the problem may be 
regarded as solved. Such an engine would possess the 
great advantage that all those parts of the machinery now 
working within about a foot of the muddy or dusty road 
could be raised to a place where they could be kept 
properly lubricated and properly cleaned. The high 
elastic wheels would spare the engine shocks, diminish 
the tractive resistance of the whole machine, augment 
adhesion, and spare the road very much. The essence 
of the whole design lies in the use of large wheels and 
the lifting of the machinery out of the mud. No annoy- 
ance would be caused by noise from the gearing; it suffices 


. to make it of steel and of fine pitch properly proportioned. 


We have no hesitation in saying that a simple straight- 
forward four-coupled engine of this kind poll not weigh 
more or cost more than any of the engines now in use; and 
that it would cost less for repairs in a year than the 
machines with wheels 2ft. or 2ft. Gin. in diameter cost in 
amonth. If any one of the traction engine builders of 
Great Britain will turn his attention in this direction he 
may do what has certainly not been done by any of his 
professional brethren as yet. 


RAILWAY WORKS, 


Tue Midland Railway occupies an exceptional position in 
relation to its works and magnitude. Since its formation by 
amalgamation in 1844, it has known a series of vast exten- 
sions, its capital having increased from a little over £6,000,000 
to £66,000,000. As some of the more recent of these works 
have been concluded, the capital expenditure has fallen from 
nearly £1,500,000, which it was a little more than two years 
ago, to, it is estimated, £850,000 for the last half of last year. 
But it is evident that there are in progress works of a = 
tude, as the expenditure of that amount fully indicates ; but 
some of these are very far advanced, and others on which 
sums are still being spent are open for traftic. Thus the great 
extension to the North—the Settle and Carlisle—claimed in 
the last half-year for which the accounts are complete, no less 
than £8550; the Walsall extension branch needed £37,816 ; 
and the Birmingham West Suburban £8267. Of lines and 
works then in course of construction, one or two of which are 
completed, the Bennerley and Bulwell branch claimed over 
£4000 a month; the Nottingham and Melton branch had 
£15,000 a month expended on it, and the Ketting and Manton 
a similar sum. The Swinton and Knottingley also claimed 
£24,750; and all these, being completed, must necessarily have 
a diminished rate of expenditure in the future. Other 
branches, such as the Rushton and Bedford, on which the 
rate of expenditure has been £5800 monthly ; and the Man- 
chester South District which has had nearly £12,000 a month 
expended on it; may be added to the list of the complete 
lines. There remain, then, the Poplar branch and Docks, 
on which the rate of expenditure has been £2000 a month, 
and the Swadlincote and Woodville branch, £840 monthly. 
There are certain lines and works not yet commenced—the 
Doe line extension, the Walsall Wood branch, and one or two 
others—but these are in abeyance. There are heavy joint 
lines in course of construction, such as the Manchester and 
Cheshire line, on which £10,000 monthly has been expended ; 
the Manchester, Sheffield, and Lincolnshire and Midland joint 
lines, on which £12,000 a month has been spent; but these 
two must be lessened. The expenditure on lines open for 
traffic is still large, that estimated officially for the half-year 
now ended being £70,000 a month. On the lines and works 
in course of construction, and on working stock, £50,000 a 
month is expected to have been spent. On subscriptions to 
joint lines and works £15,000 a month is spent, and on 

ranches in abeyance £3100 a month was the official expendi- 
ture. The total current expenditure, then, for the half-year 
was at the rate of £141,000 monthly, and the expenditure is 
now expected to be £2,136,961 to complete the works com- 
menced. It is evident, therefore, that the capital expendi- 
ture of the Midland Company must show a rapid declension 
by the completion of the works it has powers for. With that 
lessened expenditure, there should now be an increased earning 
power, for the lines that have been completed should begin to 
draw in traffic from an enlarged area, and thus the prospects 
of the company seem to brighten in the two methods by which 
railways are chiefly benefitted. Of the railways in the 
medium rank, the Lancashire and Yorkshire Railway Com- 
ny is one of those which is committed to comparatively 
rge capital expenditure. During the first half of 1879 it 
spent no less than £426,248 of additional capital, nearly three- 
fourths of which was on lines and works in course of construc- 
tion. During the last half of last year it was estimated that 
£668,390 would be spent, so that the amount is rising; and to 
complete the works in progress it is estimated that from the 
beginning of 1880 there would be needed close upon two 
millions sterling, the exact amount being £1,949,838. Part, 
however, of the lines on which this large expenditure has 
been incurred are becoming remunerative. The Cheetham 
Hill, Prestwich, and Radcliffe line is practically completed ; 
the branch to Clayton West, the Hollingwood line, and the 
Brighouse branch extension may be also classed in the same 
category, though some considerable expenditure remains. So 
far as reliable data inform us, the West Riding branch lines 
have had expended upon them no less than £310,656 up to the 
middle of last year, and the recent rate of expenditure was 
£3500 monthly. On the North Lancashire loop line £348,716 
had been spent up to that time, the recent rate being very 
slight. The Ripponden and Stainland branches cost to the 
middle of last year £595,760. Under the works included in 
the Act of 1871, £728,846 were expended, and for the last 
half of 1879 the estimated monthly expenditure was £5000, 
the works including Astley Bridge and Chatburn and Helli- 
field branches. The Act of 1872 includes the costly Cheetham 
Hill, Prestwich, and Radcliffe, and Hollingwood and Hoddles- 
den branches, and up to the end of last June £1,296,258 had 
been expended on them, the cost since that date being at the 
rate of £26,000 monthly. In the Act of 1873 the Manchester 
loop line and Kearsley branches were included, and £399,088 
mf been expended up to the middle of 1879, the rate since 
then being £3300 a month. The remaining works include the 
doubling of Bacup branch, the Liverpool Station works, and 
others of moment, and the Fleetw Dock works. On the 
latter £344,467 had been expended up to the middle of last 
year, and the works are now removed from the list of those 
claiming money. It will be seen from these brief facts that 
the ratio of expenditure cannot be long at its present rate, 
and that a material diminution may be speedily expected, 
whilst the opening of some of the lines in whole or part should 
cause the revenue of the company to present a less depressing 
appearance than it did during the greater part of last year. 


SHIPBUILDING IN THE UNITED STATES. 


Ir is well known that iron shipbuilding has never made 
much progress in the United States, and various causes have 
been adduced to explain this. The fact appears to be that the 
trade is one which is of slow growth and easily stunted, and 
unless we are much mistaken America will at no distant da 
appear as a rival of England in this branch of business as well 
as many others. The 7'imes of Wednesday offered an explana- 
tion which is a curiosity in its way :—‘‘ The protective policy 
of America has had its natural result in dwarfing not a few 
American industries. The iron shipbuilding trade has been 
among the chief of those that have suffered from it. For the 
sake of the Pennsylvanian ironmasters, foreign hardwareshave 


been shut out from the American ports, or have been admitted 
only on terms with which the native manufacturers would be 
stili able to compete. The result has been less satisfactory to 
the industries which require cheap iron. The American rail- 
roads have been damaged for want of this. The American iron 
shipbuilding trade has been more dependent still, and has been 
more heavily weighted in its necessary competition with the 
free world outside. . Americans are surprised that the 
good times which have been so long coming, and 
which have now come for some interests, have not yet 
begun to dawn upon the iron shipbuilding interest, 
The American tariff is the obvious explanation of this. 
While this tariff continues in force, it is not likely that 
labourers who fail to obtain full work by the Clyde or the 
Tyne will better themselves by es to a region which 
has been placed under an industrial , and which, as our 
correspondent tells us, is suffering from dulness in the trade 
where the effects of this treatment are best able to display 
themselves.” This is intended to mean that shipbuilding has 
not progressed in the States, because the tariff kept iron dear, 
the truth being that protection has had nothing whatever to 
do with the matter. The answer to the 7'imes is that iron 
has been sold for about the same price in the United States as it 
fetched on the Clyde for some years past. How it made rail- 
ways suffer under the circumstances is hard to say; and if 
the 7'imes had been more explicit concerning the injury done 
by protection to ‘‘ not a few industries,” we should have been 
well pleased. We find it just now a very difficult matter indeed 
to find out any American industry that is not thriving in spite 
of protection; and meagre and inaccurate assertions such as 
those we have quoted will not strengthen the hands of the 
free-trader, 


CLEVELAND IRON PRODUCTION, 


Tue statistics of the Cleveland Ironmasters’ Association for 
the month of December last have sp to them an 
interesting comparative statement of the annual production 
for the past ten or eleven years. In our review of the North 
of England iron trade in 1879, in last week’s ENGINEER, we 
estimated the production for the year at 1,776,000 tons, that 
review being prepared a week before the end of the year and 
a fortnight before the issue of the statistics. The actual 
make was 1,781,443 tons. While dealing with the general 
trade of the year in Cleveland, we referred to the causes which 
reduced the make of the year 1879 below that of the three or 
four preceding years. It is not necessary to make any further 
reference to them, but it may be interesting to quote the 
following table, showing the variations since 1868 :— 


Make of pig iron 1868 ..  .. oe 1,288,418 
1870 1,695,877 
1871 . 4,884,239 
1872 1,968,972 
1874 2,001,233 
1875. . 2,047,763 
1876 2,075,565 
1877 . 2,188,378 
” 1879 1,781,443 


In 1873 the highest price ever obtained, 120s. for No, 3, was 
reached, and, although from September of that year prices 
began steadily to decline, the production of iron was all the 
time ascending. In 1877 the maximum was reached, It is 
as yet too early to form any conclusion with regard to the 
probable production of the year upon which we have just 
entered, but if trade holds good it will certainly be larger than 
at any previous time. 


LITERATURE. 


Manual of Power for Machines, Shafts, and Belts, with the 
History of Cotton Manufacture in the United States. By 
SamvEL Wesser, C.E, D, Appleton and Co., New York. 
1879. 

Tuts book is published in England at the office of the 
Textile Manufacturer, St. Anne’s-square, Manchester. 
At first sight its composition appears to be incongruous, for 
it is not easy to see what a manual of power has to do 
with the history of a manufacture. The explanation of 
the reason why two such different subjects has been 
dealt with in a single volumes lies apparently in the 
circumstance that the manual refers almost wholly to 
cotton and woollen spinning. However we need not 
investigate this question closely. We have no reason to 
complain, and the cotton spinners, to whom the work 
will prove of most use, will no doubt appreciate the able 
if brief sketch of the rise and progress of a great industry 
which it contains. 

The ideas which are prevalent concerning the power 
required to drive all kinds of machinery and tools, are 
very vague and indefinite. It is known by experience 
that a certain quantity of power ought to be provided to 
drive a given number of spindles or looms ; but con- 
cerning the division of this power little is known accu- 
rately, and still less of the effect of various lubricants 
or conditions of the weather. Indeed, it will be 
new to many of our readers to Jearn that in cotton 
mills the latter factor plays an important part. The book 
is a second and revised edition. We gather very little 
information from the preface to the first edition, save 
that the experiments the results of which are embodied 
in the volume before us were “undertaken without any 
view to publication.” They may “ be found deficient on 
some points, but may be depended on as correct as far as 
they go.” The preface to the revised edition is much 
more explicit, and it leaves little or no doubt on our 
mind that Mr. Webber made his tests with great care, 
and with appliances quite adequate to secure accurate 
results, he apparatus used was extremely simple; and 
very different from that used for a similar purpose b 
the ao Agricultural Society. This apparatus, it wi 
be within the knowledge of many of our readers, con- 
sists of two pulleys, one keyed on a shaft, the other, 
beside it, running loose on the shaft, and coupled to the 
first by a pair of bent springs. On one pulley is placed 
the belt of the engine, on the other the belt of the 
machine whose resistance is to be tested. The springs 
are bent, and the loose pulley turns round on the shaft 
until the resistance balances the driving force. The 
angular retardation of the loose pulley is made to 
register the power expended by the aid of a dif- 
ferentiating ie. The machine is very suitable for 
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working with varying resistances such as occur 
when corn is being thrashed; but Mr. Webber had 
to deal only with practically constant resistances, and the 
machine he employed was, as we have said, constructed 
an a different principle. it consisted essentially of two 
bevel wheels placed side by side, the shaft passing 
through the centre of a horizontal lever. ‘he teeth of the 
wheels were directed to each other. The horizontal lever 
was the axis on which turned a bevel pan engaging at 
opposite sides_in the two vertical bevel wheels, the 
whole combination being identical with the well-known 
jack-in-the-box gear. The driving power was applied to 
one bevel wheel, the resistance to the other. If the 
bevel pinion were left to itself, the resisting wheel would 
stand still on the driving wheel being put in motion 
and the bevel pinion with its lever would be carried 
round and round ina circle, making one complete turn fcr 
every two revolutions of the wheel. It is clear, however 
that byleadingthe end of the lever, its rotation inavertical 
pare would be prevented, and the weight carried could 

made exactly to measure the foree employed. This 
dynamometer was so proportioned, and the lever or “steel 
yard was made of such a length, that a weight hung at its 
extremity would describe a circle of 10ft. in diameter 
each revolution, if the steel yard were allowed to rotate 
on its fulcrum, and consequently in a hundred revolu- 
tions would move 1000ft. . . If 11,0001b. be 
the marking of the weight hung on the steel yard, 
and the time of completing 100 revolutions be ten 


000 
10 1100 Ib. 


lifted 1ft. in one second, or 2-horse power.” Before this 
dynamometer was used, more than 1000 experiments were 
made with it against a Prony brake, and it was found 
that its indications were quite accurate. “ During all 
these tests the steelyard of the dynamometer was found 
to record accurately, the load placed on the brake lever, 
plus a certain uniform difference for the friction of the 
machine, which increased in a regular ratio with the 
velocity, and agreed very closely with the amount of 
friction observed by running the dynamometer without a 
load, and it was therefore decided to adopt the method 
of deducting the actual observed friction in every test.” 

No fewer than 82 pages of tables of results are given. 
They deal with experiments made in many mills with all 
sorts of machines and under the most variable conditions 
that could be obtained. Of course we shall not attempt 
to reproduce any of these tables. They will, however, 
startle some of our readers we have uo doubt. As an 
example of the results, however, we may give the following 
figures :—At Lockwood, power looms on 40in. cloth, picks 
per inch 68 x 72, speed 148 picks per minute, required 
*219-horse power per loom, which is, we think, much less 
than the usual estimate, which is about three looms to 
the horse-power. In ring spinning frames the power 
required varied from 71°3 spindles per horse-power up to 
140 spindles per horse-power, tight bands greatly 
increasing the resistance. Thus with bands tight in one 
case 123 spindles required 1-horse power to drive them, 
but by adjusting the bands the number rose at once to 
127 spindles. An immense amount of valuable informa- 
tion can be extracted from these tables by anyone who 
has the time and inclination to study them as they 
deserve. 


After the table comes a very excellent chapter on 
belting, and we may reproduce here a very simple rule 
for proportioning belts, which our author has found in his 
own experience to be perfectly trustworthy, viz., 600ft. 
velocity per minute, per lin. width of belt = one horse- 
power. He gives the proper working strain as 330 |b. 
per square inch of section, which is about one-fourth 
of the strength of a good belt through the lacing holes. 
We reproduce the two following rules, which are new 
in this form to us, and seem to be very sound :— 
“Multiply the denominator of the fraction expressing 
the thickness of the belt in inches, by 100, and divide 
by the numerator for the necessary velocity in feet per 
minute for each inch of width.” Thus gin. thickness of belt 

00 
ar = 266'6ft. per minute. The velocity and width 


being given, to get the horse-power :—divide the actual 
velocity by the velocity as above, and multiply by 
the width. Thus 12in. belt, 2400ft, per minute. Then 
2400 

600 = 12= 48-horse power. The velocity and horse- 


power being given, to get the inches of width :—divide 
the velocity by the velocity per inch obtained as 
above and divide horse-power a the product. Thus for 
a belt running at 3000ft. per minute, intended to 


seconds, the answer to the division is 


transmit 50-horse power, we have : 


600 
50-H.P. 
= 10in. Of course, it must be understood that 


these rules all apply to belts of normal thic 
tin. to gin. 
A series of tables of results obtained with turbines 
tested during the Centennial Exhibition at Philadelphia, 
apparently with great care and- honesty, contains figures 
which will, we think, astonish Mr. Donaldson and others 
who, with him, hold the turbine to be a much overrated 
water-wheel. Thus the Barker and Harris wheel 
showed an efficiency of 76 per cent., the Risdon wheel 
87 per cent., the Knowlton and Dolan wheel 77 per cent. 
the Goldie and McCullough 82 per cent., and the National 
wheel gave 83 per cent. of the power expended on them, 
other wheels named bes almost as efficient. 
The second or historical portion of the volume will be 
found very interesting reading. It shows how under 
circumstances of muc difficult the American cotton 
manufacturing industry has been built up; and it is 
impossible to avoid seeing that its growth has been 
entirely the result of protection. It is worth notice 
that in 1833 the ams of Rio de Janeiro, Aux Cayes, 
Malta, Smyrna, and the Cape of Good Hope, were over- 


5, and 


stocked with unbleached American cotton to the exclu- 
sion of British goods, which they undersold. The first 


attempts at the manufacture of cotton in the United | 


States were made in 1786, and in 1874 there were no 
fewer than 9,415,383 spindles in her mills, while the 
cotton consumed amounted to 1,220,000 bales, or 
567,583,873 lb., or 253,385 tons. A portion was sold as 
thread, the remainder produced 707,000,000 of yards of 
shirting and sheeting, 306,000,000 yards of other cloths, 
such as jeans ; and printed calicoes, 588,000,000 of yards, 
ginghams 33,000,000, duck 30,000,000, and bagging 
6,000,000 yards. When we add that 1,000,000 yards is over 
568 miles, a better idea. can be formed perhaps of what 
the figures we have quoted from our author mean ; 
and we have no reason tv doubt that this gigantic 
industry is yet in its ae Mr. Edward Atkinson, 
writing to the New York Herald, after stating 
that the world’s production of cotton amounts to about 
6,000,000 of bales per annum, and, pointing out that 
4,500,000 bales of this are grown in America, goes on :— 
“Tn this production less than 2 per cent. of the area 
of the cotton States is now used. What we may 
yet accomplish may be better comprehended by 
considering the condition of a single State. We will 
select Texas as being the State now making the most 
rapid progress in population, production, and_ wealth. 
Few persons can realise the facts in regard to this great 
State except by comparison. In area it exceeds the 
German empire by about 60,000 square miles. It has 
land and climate fitted for the growing of almost all the 
roducts of the temperate zone; it is underlaid to a 
arge extent with coal ; but, in respect to cotton, on less 
than one-half of 1 per cent. of its area it last year pro- 
duced one-half of all the cotton consumed in the United 
States, and 4 per cent. of its area would be capable of 
producing all the cotton now consumed in Europe and 
the United States, or 6,000,000 of bales.” Although 
Mr. Webber says not one syllable directly in favour of 
srotection, thoughtful men can hardly put down his 
book. after perusing the history of the cotton manu- 
facture in the United States, without seeing that much 
may be urged in favour of the successive Governments 
which, by the aid of protection, fostered and encouraged 
the growth of so wonderful an industry. The fathers, 
no doubt, paid a little more for cotton goods than they 
would have done had English markets been open to 
them, but the children have, beyond question, benefitted 
enormously ; and even the loss to the last generation was 
not so great as might appear at first sight, for the 
cotton goods of the United States, if dearer and less 
highly-finished, were more durable than those made in 
Great Britain. 
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THE STAFFORDSHIRE IRON TRADE IN 1879. 

A CAREFUL review of the South Staffordshire iron trade 
during the year now closed shows that the first seven months 
were marked by a continuation and deepening of the depres- 
sion. In August, when American orders were being placed in 
England, the district was blessed with signs of revival. The 
satisfactory evidences went on growing, and by the time the 
ae » onal of the year had set in order books commenced 
fill. 

Pig iron calls for first notice. Throughout Lady Day 
quarter prices for superior pigs were based upon the £4 5s. 
= rap ro ton for cold-blast all-mine, and £3 5s. for hot- 

last ditto, which the leading Shropshire and Staffordshire 
houses declared at the January quarterly meetings. Common 
cinder iron on from £2 2s, 6d. down to as low as £1 18s. 
per ton, according to mixture. Midsummer quarter found 
unusually heavy stocks at producers’ furnaces, and some raw 
iron plants were “laid off.” The spirit of speculation had 
never been more at a discount in South Staffordshire. Prices 
— nominally unaltered, but in actual business they ruled 
ower. 

Michaelmas quarter saw an improvement. At the close of 
that period a much better demand was noticeable, and prices 
were firmer all round. Stocks had diminished, and more 
furnaces were at work. The improvement was altogether more 
manifest as to pig than finished iron. 

_Christmas —— found the “list” prices of high-class 

igs to be little more than nominal. Barrow hematites and 

egar (South Wales) best pigs now began virtually to lead 

the market, and have continued to do so ever since 3 72s. 6d. 
was asked for Tredegar iron, and 70s. for Barrow. These 
sag rapidly ran up during the quarter, and to-day orders 
or either brand cannot be placed at under from £5 5s. to 
£510s. On Novemberthe Ist, furnace coal, which forsix months 
had stood at 8s. per ton, was advanced to 9s. Pig makers 
were now firmer than ever at their advanced prices, and 
refused offers for forward contracts. December Ist saw a 
further declared advance of 1s, in furnace coal, and pigs now 
became scarce and increasingly high in price, 


This state of tions 


things has continued up to the present. 
altogether misleading. 

The finished ironworks during the first quarter did orfly a 
hand-to-mouth trade. Prices of high-c brands were 
regulated by £7 10s. for marked bars, with the usual 12s. 6d. 
extra for Earl Dudley’s make. Sheets—singles— mostly 
varied at from £8 to £7 10s. and £7. Plates were priced at 
£9 to £9 10s. and £10. Common bars stood pretty much at 
£6, occasionally being bought at 2s. 6d. and 5s. under that 
figure. ‘Tin-plate makers did a good business, the demand 
for export being excellent ; and this has continued to be the 
case more or less all through the year. 

The second quarter of the year was a repetition of the pre- 
ceding one, marked with lessening prices. One-half to two- 
thirds time was the average, and some mills stood for + week 
together wanting orders. Common Staffordshire bars reached 
the lowest depth ever known in modern times, £5 12s. 6d. 
per ton. 

The third quarter brought with it American orders for 
hoops, strips, and bars; and the home demand improved 
simultaneously. Galvanising sheets were in large request, 
and an advance of from 5s. to 10s. on the selling price was 
obtained. Spelter beginning to rise, the galvanisers advanced. 
their prices for sheets between 30s. and £2 per ton. 

The concluding quarter quickly developed a general rise 
on unmarked iron of from 10s. to 20s. per ton, and these 
houses felt the improved demand more than the makers of 
best iron. October closed with another £1 advance on gal- 
vanised sheets. Early in November the marked iron houses, 
who were now busy, declared an advance of 103. Bars, which 
had remained unaltered for fourteen months, now became £8, 
with £8 12s. 6d. as Earl Dudley’s price. Sheets, plates, strips 
and hoops, &c., were proportionately advanced. Orders con- 
tinued to arrive freely, and when December commenced many 
finished iron makers refused to book further. The common 
quotation for sheets—singles—became £9, and jor lattens 
£12 10s. Best thin stamping sheets about this time were 
declared up by £1 per ton. 


Quotations are now 


TTELEGRAPHS IN TasMANIA.—The latest Government report, 
giving details for 1878, states that the number of inland 
telegrams for that year was 53,683, giving a revenue of 
£3237 12s. 11d. Of external telegrams the were 15,514, 
giving a return of £1038 19s. 3d. The total revenue from 
this source was £4276 12s. 2d. Of unpaid messages there 
were for the public service 15,116, and on account of shippin 
6000. ‘The expenditure over the same period was for salaries a 
maintenance, £5070 0s. 7d.; on account of cable. At the end of 
the year there existed in Tasmania fifty-nine telegraph stations, 
692 miles of line, 910 miles of wires, with a permanent staff, paid 
by the Government, of seventy-six persons. 

THE Socrety or Arts.—The programme for the meetings after 
Christmas of the Society of Arts has just been issued. The 
session re-opens on January 14th with a paper on ‘ Modern 
Autographic Printing Processes,” by Thomas Bolas, F.C.S. 
The other papers to be read at the ordinary meetings between 
Christmas and Easter are :—January 21st, ‘‘ Domestic Poisons,” 
by Henry Carr; January 28th, “The Future of Epping Forest,” 
by William Paul, F.1..8.; February 4th, “‘ Trade and Commerce 
with Siberia, vid the Kara Sea,” by Henry Seebohm; February 
11th, “‘ The History of the Art of Bookbinding,” by Henry B. 
Wheatley, F.S.A.; February 18th, “The Euphrates Valley 
Railway,” by W. P. Andrew ; February 25th, “The Art of the 
Silversmith,” by W. Herbert Singer ; March 3rd, ‘‘ The History 
of Musical Pitch,” by Alexander J. Ellis, F.R.S.; March 10th, 
‘* Recent Advances in the Production of Lambeth Art Pottery,” 
by John Sparkes; March 17th, “Buildings for Secondary 

ducational Purposes,” by E. C. Robins, F.S.A., F.R.I.B.A. 
In the Indian section, Professor Vambery will read a paper on 
“* Russia’s Influence over the Inhabitants of Central Asia during 
the last Ten Years ;” January 30th, “‘ Herat,” by Colonel G. B. 
Malleson, C.S.I.; April 2nd, ‘‘The Best Route for a Line of 
Railway to India,” by Mr. B. Haughton, C.E.; May 7th, “ Agri- 
culture in India,” by Mr. Robertson, superintendent of the 
Government Farm, Madras. In the foreign and colonial 
section, February 3rd, ‘‘ Social and Commercial Prospects in the 
Transvaal,” by the Rev. G. Blencowe ; February 24th, ‘‘ Art in 
Japan,” by Mr. C. Pfoundes; March 16th, “‘ Iceland and its 
Resources,” by C. G. W. Lock; April 6th, “The Arts, Manu- 
factures, and Commerce of Madagascar,” by the Rev. James 
Gibtree. In the chemical sections, Professor Perry on ‘The 
Teaching of Physics,” on the 22nd January. On the 12th February 
there will be a paper on ‘Gas Furnaces and Kilns for Burning 
Pottery,” by Herbert Guthrie, C.E. The course of Cantor 
lectures during this part of the year will be on the ‘‘ Manufacture 
of India-rubber and Gutta-percha,” by Thomas Bolas, F.C.S. 
It will consist of six lectures, the first of which will be given on 
February 2nd. 

Rope Srreet Rarways.—In Tue for October 10th 
we illustrated the rope street railways of San Francisco. A 
recent number of the Alta California, says :—‘‘In the U.S. 
Circuit, the Traction Railway Company have commenced 
peers in three suits against the Sutter-street Railroad 

ompany for the recovery of 50,000 dollars in each suit, for an 
alleged infringement of patents. Plaintiff alleges that A. S. 
Halladie was the original inventor of an improvement in endless 
traction railways, the invention consisting of, among other things, 
an improved device in traeks, switches, and underground tubes 
for transferring cars which are propelled by an endless rope, 
moving in an underground tube or tunnel from one track to 
another, the car ye connected by a gripping device which 
moves inside of the tube or tunnel by means of a shank or other 
connection which passes through a slot in the tube or tunnel. At 
the time of Mr. Halladie’s application for a patent for the inven- 
tion it had not been in public use or on sale for two years nor 
abandoned, nor was it proved to have been abandoned. He 
obtained letters atent for the same on the 20th of June, 1876, 
securing to him for seventeen years the full and exclusive right 
and liberty of making, constructing, using, and vending to others 
to be used the invention throughout the United States and terri- 
tories. By a regular chain of assignment, Mr. Halladie granted 
and conveyed all rights and privileges conferred by the letters 
patent to the plaintiff on the 28th of August, 1876, since which 
time the plaintiff has been and still is the exclusive owner of the 
said letters patent and all the rights and privileges conferred 
thereby. Nevertheless, since the date mentioned, the defendants, 
well knowing the premises, but continuing to injure the plaintiff, 
have unlawfully and wrongfully, and without the plaintiff, manu- 
factured and used the invention in question, in violation and 
infringement of the exclusive privileges, rights, and liberties 
secured to the plaintiff. By reason of this plaintiff claims that: 
it has been damaged to the exten’ of 50,000 dollars. The other 
complaints are of a similar character, and have reference to 
patent for an endless cable used in an underground tube or tunnel 
to propel cars by a gripping device, and also for a patent for 
gripping aws, or pulleys, attached to the lower end of a vertical 
shank. Damages in each of these cases also set at 50,000 dollars, 
In this important litigation the entire question of cable roads 
will be considered, and the fundamental principles of their con- 
struction settled, It will also be now ascertained to whom really 
belongs the credit of the inventions that have caused our hills to 
be chosen for residence places, and made the outskirts of our 
city the homes of the industrious. Messrs. Estee and Boalt are 
the attorneys of the plaintiff, and when the issue shall be joined 


we ones rf a contest of legal giants over the intricate ques- 
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DETERMINATION OF THE STRESSES IN RE- 
DUNDANT STRUCTURES, WITH SPECIAL 
APPLICATION TO THE DETERMINATION OF 
THE HORIZONTAL THRUSTS AT THE ABUT- 
MENTS OF BRIDGE STRUCTURES. 


By Rosert H. Sirs. 
No. I. 


Tuts paper deals chiefly with the determination of the hori- 
zontal components of abutment thrusts, because this is the most 
important potion application of the general method. The 
neral method, however, is also explained for structures of any 
egree of redundancy. The abutment thrust problem being the 
chief subject of the paper, there is added an appendix, in which 
are given the most convenient forms of the equations showing 
the Seecticas of the abutment thrusts on hinged structures, that 
is, on structures composed of two stiff girders joined by a flexible 
joint somewhere between the abutments, and resting one on each 
abutment in such a way that the junction with the abutment 
may be considered practically a flexible joint. As such structures 
are now yearly ming more common, the author can hardly 
doubt that the correct solution of this comparatively simple 
problem has been worked out by many bridge designers ; but as 
incorrect solutions have been published, and as, so far as is 
known to the author, the correct solution has not been published, 
he thinks it proper to add this appendix, although the problem 
is not included in the general scope of the paper, because this 
class of structure does not belong to the redundant class. The 
two girders, along with the “earth link” or “abutment link,” 
form a three-linked frame which is stiff and non-redundant, so 
that the stresses in it are perfectly determinate without reference 
to the pliabilities of its different members. 

As the paper is an extract from a course of lectures on the 
general subject of strength of structures, the author must ask 
the indulgence of his ers if here and there reference seems to 
be made to what is not included in the paper itself. The few 
references of this kind that appear will not lead to any confusion, 
as they concern propositions so simple in themselves that proofs 
of them would not, in any case, have come within the scope of 
such a paper as this. Links which are only called upon to bear 
pulls in the direction of their axes are called ‘‘ ties.” ose which 
are capable of resisting bending, but are called upon to bear only 
thrusts in the direction of their axes, are called “ struts.” ose 
which are exposed to bending moments, as well as to pulls or 
thrusts, are called beam links,” or sometimes simply “‘ beatas.” 

The first part of the paper deals with “link-works,” or 
skeleton structures; the second part with “‘mass” structures, 
the different parts of which are exposed to bending ary | 
such as solid rib arches. The abutment thrusts are first foun 
on the supposition that the sections of the different members are 
among the data of the problems. Secondly they are found from 
the supposition that these sections—not known at the outset—are 
to be finally proportioned, as nearly as possible, to the whole 
forces acting through them. 

A link-work is said to be of one, two, three, &c., degrees of 
redundancy, according as the number of its links is one, two, or 
three greater than that number which, for the given number of 
flexible joints, is just required to make it stiff. That just suffi- 
cient number of links is (2n-3) if n be the number of joints. In 
non-redundant structures, of whatever class, there are always 
two and sometimes more than two joints at which no more than 
two links meet. 

To determine the horizontal thrust at the abutments of bridge 
structures if the bridge be made of two stiff members hinged 
together at the centre, or elsewhere, these thrusts are easily 
found* ; but if the bridge consist in a single member which is in 
itself stiff, and which is laid upon two abutments capable of both 
horizontal and vertical reaction, then the thrusts cannot be found 
without taking into account the modulus of elasticity of these 
abutments—that is, the amount by which the abutments yield 
to the thrust. In fact, the earth, along with the abutments built 
on it, form a new link which has been added to a structure 
which is already s*iff, and thus the combination has resulted in a 
redundant structure, in which the stresses, of course, depend upon 
the relative moduli of elasticity. The hinged structures, when 
connected with the earth, are non-redundant, while ordinary 
girders are redundant. If we know all the moduli of elasticity of 
the different parts of a redundant structure, however, the finding 
of the stresses becomes a determinate problem. 


There are two cases of special interest—first, when all the dif- 
ferent sections are given as data from which to calculate the 
stresses ; secondly, when it is given that all the sections will be 
as nearly as possible. proportioned to the thrusts or pulls which 
will be ultimately found to come upon them. The latter is the 
easier of solution, but we will take the former first, as being better 
po a to illustrate the principles upon which the calculations are 
nade. 

I have on another occasion remarked on the t importance 
of the theorem that, provided the strains throughout are so small 
that they create no important deformation of the structure as a 
whole—that is, so long as the angles between the links are not 
altered to an important extent—the stress caused in any member 
by the application to the structure of a complex balancing system 

forces is the algebraic sum of the stresses which would be 
caused in that member by the different balancing systems of 
forces into which the complex system may be resolved. A similar 
theorem, of course, is true for the strains. The theorem is not 
approximately true when the strains and resulting deformations 
are very large, for exactly similar reasons to those that make very 
loud sounds travel faster than moderately loud sounds. An im- 
portant special case of this theorem is that of different balancing 
systems of forces similar to each other—that is, the pairs of forces 
acting in corresponding force-lines having all the same ratio. 
Evidently the whole deformation in every particular is increased 
in the same ratio in which each and all of the forces are increased. 
The bri exposed only to vertical loads can be balanced under 
these loads and vertical reactions at the piers. The vertical reac- 
tions at the piers necessary to balance the loads are easily deter- 
mined, and, provided the structure unconnected with the earth be 
non-redundant, the exact deformation of the whole structure due 
to this balancing system of vertical loads can be found by the 
help of an ordinary stress diagram, so soon as the sections are 
known, and the modulus of elasticity of the material out of which 
the members are made. 

Since these vertical forces by themselves form a balancing 
system, the remaining forces acting on the bridge must also form 
a balancing system. These remaining forces are simply the hori- 
zontal components of the abutment thrusts, which must therefore 
be equal and opposite in the line joining the abutments. The 
magnitudes of these are as yet unknown, as also their directions, 
i.¢., whether the abutment exerts a pull or a thrust. This latter 
can usually easily be guessed, but it is of no importance to be able to 
guess it. By assuming a magnitude for these horizontal component 
abutment thrusts, the stresses throughout the frame caused by them 
can be found by the ordinary method of drawing a stress diagram, 
and from these stresses the whole deformation of the structure 
which would be caused by them if they were of this assumed 
magnitude. The actual deformations caused by the real hori- 
zontal abutment thrusts are greater or less than this in the pro- 
portion that the actual thrust is greater or less than that assumed ; 
and here the word “less” is intended to include pred oon of 
a change of sign from the assumed thrust to the real thrust, and 
a corresponding change of sign in the deformation. 

Now, if the abutments were perfectly rigid, these two systems 

balancing forces would produce no alteration of the span, i.e. 
the distance between the abutments; and thus the horizon 


* See Appendix, 


thrust can be immediately found =! the condition that the gene- 
ral deformation caused by it would cause an alteration in the 
= equal in magnitude and oupease in sign to that caused by 

e vertical forces acting on the bridge. But the abutments are 
never perfectly rigid. eir exact modulus of elasticity may be 
unknown even approximately, but without a knowledge of it 
there are no data upon which to a calculation of the hori- 
zontal thrust. Suppose it known, equal to C, that is, let the sur- 


face of the abutment yield outward the amount z upon the ap- 
plication of the horizontal thrust H, H being + if a thrust, — if 


F 
e system of vertical forces usually produces an expan- 
sion of the span if the structure be an arch, i.e, if it 
be mainly above the line of the abutments; and usually 
eg a contraction of the s if the structure lie mainly 
low the line of abutments. Pet A be the positive expan- 
sion caused by these vertical forces. A isa known quantity. Let 
the positive contraction caused by the assumed thrust inwards 
H, be Ai. The actual positive contraction caused by the actual 


thrust H measured positively inwards is, therefore, 4; i. 
' 


Then we have A— 4) iio 


As said above, if C= @, then H = H, ‘. In this first case all 


the sections have been supposed known at the outset, and there- 
fore also the whole load and its distribution can from the first be 
calculated with any desired degree of accuracy. Of course this 
cannot represent any actual problem in engineering designing, 
because the individual sections must be proportioned either 
roughly or accurately to the forces through them, and these can- 
not be known until the horizontal thrusts have been determined ; 
and besides the whole load producing these stresses is itself 
partly dependent on the sizes of the sections. The method, how- 
ever, may be of use in making calculations as to the safety of an 
existing structure. 

Secondly, suppose the data to be that the sections are 
finally to be proportioned as nearly as possible to the forces 
through them. We will see presently that an exact pro- 

rtioning of them is theoretically as well as practically 
impossible. The material throughout the structure is generally 
the same, but if there be two or more materials , it is easy 
to allow to the different members a greater or smaller elongation 
in inverse proportion to their moduli ot elasticity. 

The supposition of proportionality of the sections to the forces 
leads to every member being supposed altered in length in the 
same proportion, provided the material be the same throughout. 
Moreover, since the stress to come on each section is known at 
the outset—at least so soon as it is known whether it be in com- 
pression or in tension—the ratio of change of length which is 
common to all the members is known at the outset. As this 
ratio of change of length is for compression in some members and 
for tension in others, the phrase the ‘‘ given strain” may be used 
to refer to it, whether with the positive or with the negative 
sign. The elongation or contraction of the span is, of course, 
deducible from the given strain with the oy signs in the dif- 
ferent members. Since the amount of the strain is given, the 
only variation possible in the elongation of the span with this 
strain in all the members is the variation due to the change of 
sign of the strain in one, several, or all the members. This 
variation is, therefore, not a gradual one, but one by finite differ- 
ences, and only a certain finite number of elongations of span 
can be consistent with the existence of the given strain through- 
out the structure. e sign of the strain in any given member 
for a given vertical loading of the structure, will depend on the 
magnitude of the horizontal thrust at the abutment. 

Draw out, now, a stress diagram showing the forces on the dif- 
ferent members due to the vertical system of balancing forces, 
i.e., for the loads and the vertical reactions at the piers. In this 
diagram either the weight of the different members themselves 
may be neglected, or a roughly-estimated allowance may be made 
for them. Next draw out a stress diagram showing the forces on 
the different members due to a pair of equal and opposite hori- 
zontal abutment thrusts, the magnitude of the thrust being 
sup) unity. The proper sign to take for this _hori- 
zontal reaction is always —. recogni: from the nature 
of the joint at the abutment. If the structure lie chiefly above 
the line joining the abutments, these abutments will generally 
thrust inwards upon the structure; if it lie chiefly below this 
line, the abutments may exert either an inward thrust or an out- 
ward pull, according to the nature of the joint; but most 
commonly it will be a pull. In almost all cases it is quite easy 
to recognise whether the action will be a thrust or a pull, and it 
is of no great consequence if a mistake be made in judging at first 
which it be, fur the mistake will be eliminated afterward. The 
stresses in each member caused hy the actual horizontal thrust 
will be greater than that shown by this latter diagram in the ratio 
that the actual thrust is greaterthan unity. These two diagrams 
will show stresses of the same sign in some members, and stresses 
of different signs in some other members. If the horizontal 
thrust be supposed increased or dimir.ished in any ratio, so lon 
as its sign is not changed, the whole stress due to both horizon 
and vertical forces in any member where these two diagrams show 
the same sign will always remain of that sign; but the sign of the 
whole stress, due to both horizontal and vertical forces in = 
member where these two diagrams show different signs, will 
depend upon whether the horizontal thrust is large enough to 
counteract, or more than counteract, the effect of the vertical 
loading. If the horizontal thrust were zero, the sign in each 
member would be that shown by the vertical load stress diagram. 
But this distribution of strains would result in an alteration of 
the span, which would be resisted at the abutment joints. The 
action of the abutment is almost always—and always, if the abut- 
ments be properly designed—to make the actually occurring 
alteration of the span less than the above amount due to the 
vertical forces alone with the given strain; that is, if this altera- 
tion be an elongation, when the structure is an arch, the abut- 
ments thrust inwards; if it be a contraction, the abutments will 
pull outwards. 

Examine now the ratios of the forces in the two di s—the 
latter for unit horizontal thrust—through those members whose 
stresses are of different sign according to the two diagrams, and 
number these members in the order of the magnitudes of these 
ratios ; that member being called 1, in which the ratio of the force 
shown by the vertical load diagram to that shown by tlie hori- 
zontal thrust diagram is least. Now suppose the horizontal 
thrust increased from zero to such an amount that it creates in 
this bar 1 a force greater than that caused by the vertical loading, 
so that the sign of the resultant stress in 1 will be that of the 
horizontal thrust diagram; the thrust being, however, not 
supposed increased so far as to allow it to predominate in deter- 
mining the sign of the stress in bar 2. Then calculate the new 
span elongation corresponding to the given strain. This is best 
done by calculating the alteration in the elongation of the span 
due to this reversal of the sign of the strainin1. The calculation 
may, of course, be made either phically or arithmetically. 
Let the alteration of the span for the given strain when the hori- 
zontal thrust is zero be called Ao, and this last calculated altera- 
tion with the stress in 1 changed be called Ai. Let the modulus of 
elasticity of the abutment be C; that is, if the actual span 
alterationis A, the actual horizontal thrust will be C A. Now this 
newly calculated span elongation Ai would corres 
abutmens thrust C A;. Call the horizontal thrust which it was 

y to suppose existent in order to change the sign of the 
strain in the link 1, Hj. 

Then if C 4,;> Hi 
change of sign in the stress on 1, 


the abutment will cause this 
and there will be a finite stress 


nd to an | 


in this 1 contrary to that produced by the vertical loads alone. 
Also clearly C 4,> H (actually occurring thrust) > Hi. 

Now suppose the horizontal thrust increased to more than Hp, 
that ne to make the sign of the strain in bar 2 contrary to 
that — by the vertical 1 alone, Calculate the new corre- 
sponding span elongation A» Then if H2> C A», evidently the 
actually occurring abutment thrust will not be sufficient to 
reverse the strain in 2, and will lie in amount somewhere between 
Hi and He But if C A2> He, this strain will actually be 
reversed ; and C A> H (actually occurring thrust) > He. bu 

the thrust increased to Hs; sufficient to reverse the strain in 

, and find the corresponding span elongation As. Then if 
H,;>C As, the actual thrust H will be less than Hs; and greater 
than Hz. But if C 4,> Hs, then C 43> H> Hy. By continuin 
this process to the necessary extent the limits within which 
really lies may be found. Here C is supposed known, and 
the weights of the members themselves have been either alto- 
gether neglected or only approximated to by guess-work. 

_ It is evident that in general the actual horizontal thrust will 
lie somewhere between the limits found by the above process, 
not oon at either limit. This means that it is impossible 
that exactly the given strain should exist throughout the whole 
structure. If the structure is a very simple one, i.e., if it con- 
sist of very few parts, then the limits will be wide apart, and 
it may be impossible to make the actually occurring strain 
agree in all the members very closely with the given strain. If, 
on the other hand, the structure is made up of a very large 
number of parts, then the difference of the limiting 
values of H found will be small in comparison with the whole 
forces involved, and the 7 occurring strains need in no 
member be very different from the given strain. In either case, 
in order to insure that the actually occurring strains should 
in all the members rather less than greater than the given strain, 
it is necesssry in proportioning the sections to adopt the stress 
diagram given by the higher limiting value of H, for all those 
members in which the stress signs are the same in the two 
diagrams, and also for all those members where the stress signs 
are different, and where the H stress predominates; while the 
lower limiting value of H must be taken in proportioning the 
sections of those members in which the stresses caused by the 
loads and by H are different, and in which the stress caused by 
the vertical load predominates. Unless the weight of the structure 
be great compared with the load borne by it, this calculation in 
which only a roughly guessed allowance for the weight of the 
structure itself is made, will be sufficient, ause the sections 
have been proportioned to a thrust greater than the actual one. 

But a re-calculation of the sections can easily be made, making 
allowance for 'the weights of the pieces based upon the forces 
found by this first operation. ese extra link-weights will 
rarely be great enough to change the sign of the stresss in any of 
the members, and, therefore, the horizontal component of the 
resultant reaction at the abutment will have the same limits as 
before. It should be carefully noticed, however, if any such 
change of sign does take place, and, if it does, the limits of the 
horizontal thrust should be altered accordingly in the new stress 
diagram drawn out. When the sections are finally determined, 
then the exact stresses on each member can be found, if desired, 
according to the method already explained. The possibility of 
these final calculations, however, is only of theoretical interest 
because the data upon whicn they are based, namely, a knowledge 
of C and of the modulus of elasticity of all the different links, are 
never completely given. 

Few, if any, experiments have been made upon the elastic 
resistance of abutments, and with regard to the modulus of elas- 
ticity of the links it must be remembered that any nice calcula- 
tions are seriously vitiated by any appreciable looseness at the 
joints, and a perfect fit at every joint is not attainable even with 
the most expensive workmanship. Even the most finely finished 
bearing surfaces allow a certain small approximation of the 
touching bodies without creating a bearing pressure at all in 
the proportion of the modulus of elasticity. The reason is that 
for small pressures the pressure is very irregularly distributed 
over the surface—probably concentrated at a few points or minute 
surfaces, which, of course, yield very easily in proportion to the 
small resisting section immediately underneath them. 


Tue Orro Bicycite.—We are requested by Mr. Otto to say 
that the statement attached to the abstract of specification, 
No. 1274, 1879, published in THe EnGINgeER of the 2lst of 
November last, to the effect that the application was “ not 
ceeded with ” was incorrect, the fact being that the letters patent 
were sealed on the 27th of June, 1879. 

AMERICAN Tron In OLDEN Trmes.—It will not be uninte: esting 
to glance at this time of activity of the iron trade at its earlier 
history in this country, presenting as this does striking contrasts 
both as regards the amount produ and the circumstances 
attendant on the variable fortunes of the industry. In the time 
of the colonies the great iron producing capacity of this country 
became very apparent. Of pig and bar iron ye age by England 
up to 1735, bar iron paid a duty of 10°25 dols. and pig iron 
15°17 dols. per ton. English merchants in their own interests 
urged reasons of policy for the admission of these articles free, 
and succeeded, notwithstanding the en of the English 
manufacturers, who, however, succeeded in securing a statute 
prohibiting the colonies from erecting rolling or slitting mills, or 
forges to work with a tilt hammer, or manufacturing steel for 
exportation, under a penalty of 1500 dols. The manufacturers, 
though themselves possessing iron and wood fue} in close proxi- 
mity, were in such mortal fear of our iron that they found their 
best argument in the distress that would be thus brought on 
English workers. In 1761 England only manufactured 17,000 
tons. American iron manufactures were located in New York, 
New Jersey, Pennsylvania, Maryland, and Virginia. Our exports 
of bar iron to England from 1754 to 1771 advanced from 1059 tons 
to 2222 tons, declining to 639 tons in 1774. The colonies 
exported pig iron to Great Britain in 1764, as for years before, to 
the amount of 2554 tons, and in 1771 the exportation rose to 5303 
tons. The determination of the colonies in 1774 not to export to 
Great Britain any merchandise or manufactures, nor to import the 
same until grievances were , does not appear to have 
been at once strictly kept. As regards either bar or pig iron in 
the year of Independence, the shipment of bar fell down to 28 
tons and of pig to 316 tons. The war with Great Britain gave an 
important impulse to our iron industry and supplied mechanics 
who had served in shops attached to textile mills for the con- 
struction and repair of their machinery. Ironworks and foundries 
sprang up in New England, Maryland, Pennsylvania, and 

irginia. It is to be regretted no statistics are obtainable of the 

veleghe of that time, though accounts cannot fail to have been 

ept of cannon, shell, and shot. The protection to which the 
iron industry of this country owes so much was initiated by Con- 
| gress in 1792, and was regarded in England as a retaliation on the 

restrictions she had imposed on the export of models of textile 
machinery, and the machinery itself. We invaded England, 

however, in the way of inventions, and thus obtained a noble 
| revenge. 1t is worth noting that the prices of bar iron from 1793 
to 1797 were from 90 dols. to 95 dols. per ton ; from 1800 to 1801 
| they rose to 100 dols. to 105 dols. per ton, and from 1803 to 1807 
from 110 dols. to 115 dols. A comparison of these prices with 
| those now ruling shows in a striking light the economies that have 
| been effected both in mining, transport of the ore, and the pro- 
| cesses of manufacture. The increase of our tariff rates in Taos 
| did not prove sufficient to prevent foreign competition. The new 
duties were pig iron 12°50 dols. per ton; hammered iron, 
22°40 dols. ; rolled iron, 37°50 dols. per ton. The importation was 
to such an extent that it aided the war debt in being — rapidly 
off. The effect of the reduction of the duty on foreign iron by 


Congress in 1833, with subsequent incidents in the trade, will be 
traced in our next issue,—Cleveland Trade Review, 
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OVERFLOW 


WE illustrate above new modifications of the injector and _ 
water elevator, manufactured by Messrs. Gresham and | 


Craven, of Manchester. Our engravings explain themselves. | making of wiped joints. 


One view shows an arrangement for lifting water directly from | 
a ditch or pond at the side of the road, useful for ballasting | 
engines. At the other side is seen a water lifter permanently © 
fixed in a well in conjunction with a water crane. By | 
mens a steam pipe from the boiler with the lifter, the engine | 
tank can be speedily filled. The detail sectional drawings | 
show Sheward and Gresham’s improved injector, for which it is | 
claimed that the Sheward and Gresham injector is the only one 
in which, by very simple arrangement, the whole of the 
internal parts can be withdrawn from the external case, 
without breaking any pipe joints. In the injectors offered 
by other makers, only two-thirds of the internal parts 
can be withdrawn, leaving the steam cone a fixture, which 
cannot be removed without breaking the pipe joints. 
Experience has shown the need of some simple method of 
examining the internal working parts of injectors, as under the 
most favourable conditions they will at times get choked or 
furred up, and in consequence will either deliver less water 
than they should, or will cease working altogether. This objec- 
tion is overcome in the Sheward and Gresham injector, as by a 
very simple arrangement the whole of the internal parts of. 
the instrument can, without breaking any ‘Pipe joints, be with- | 
drawn from the external case, examined, d, and replaced | 
withina few minutes. Two modificationsof thisinstrument are 

shown, one non-adjustable, adapted for lifting, and the other | 


N N 


A PLUMBER'S CRAMP. 


WE illustrate herewith an American tool for facilitating the 
It consists of a sliding collar to go 


adjustable for forcing. The remaining engravings show the round a pipe, to which it is secured by a pinching screw. 


method of fitting this instrument to locomotives. 


‘ The collar carries an arm, at the end of which is hinged a 


! pincers which holds the cock to be secured to the pipe. All 

the parts of the cramp are adjustable, and it appears to be 
| admirably adapted to aid the plumber in making troublesome 
| joints without the aid of an assistant. 


PUMPING ENGINES AT NEWENT COLLIERIES. 

WE illustrate at pase 27 a pair of horizontal pumping 
engines, constructed for the Newent Coal and Iron Company 
by Messrs. Frank, Pearn, Weils, and Co., West Gorton, 
who, beginning not many years since as builders of donkey 
pumps, have by degrees got on to the construction of heavy 
machinery like that which we illustrate. The general arrange- 
| ment is so clearly shown by our engraving that no detailed 
' description is nece . The steam cylinders are 22in. dia- 
meter, with a stroke of 2ft. The double-acting rams are 9in. 
diameter, and are calculated to lift 36,000 gallons per hour 
280ft. high. The exhaust is passed through a condenser 
attached to the suction. The engines can be worked 
be eed or separately. They well maintain the reputation 
of the firm. 


SoutH Kxunsineton Museum.— Visitors during the week ending 
Jan. 3rd, 1880 :—On agro Tuesday, Wednesday, and Satur- 
day, free, from 10 a.m. to 10 p.m., Museum, 14,715; mercan- 
tile marine, building materials, and other collections, 3377. On 
Thursday and Friday, admission 6d., from 10 a.m. till 4 p.m., 
Museum, 886; mercantile marine, building materials, and other 
collections, 113. Total, 19,091. Average of corresponding week 
in former years, 27,440, Total from the opening of the Museum, 
18,628,687, 
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THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of Patents. 


*,* It has come to our notice that some applicants of the Patent- 
office Sales Department, for Patent Specifications, have caused 
much unnecessary trouble and annoyance both to themselves and 
to the Patent-office officials by giving the number of the page of 
THE ENGINEER at which the Specification they require is referred 
to, instead of giving the proper number of the Specification. 
The mistake has been made by looking at THE Enotneer Inder 
and giving the numbers there found, which only refer to pages, in 
place of turning to those pages and finding the numbers of the 
Specification. ] 

Grants and Dates of Provisional Protection for Six Months. 


4364. Manuractvrine Su_puvret of Carson and Sutpuuric Acip from 
the Pyrrrres of Iron and Copper Siwuttangovus.y, E. C. E. Labois and 
L. L. Labois, Paris.—27th October, 1879. 

4719. CoLouneD Papers, W. L. win Whitehall-place, Westminster.—A 

ication from H. G Saxony.—20th November, 


1879. 

4876. of Fisrous Marertats, W. G. H. Peltzer, 
Germany.—Partly a communication from O. Rerke, Rheyat,. and E. R. 
Brink, M. Gladbach.—28th November, 1879. 

5105. Suupaare of Sopa ani Porassa, C. Wieg, Lt verpoul. 

5107. Tramway and Roap Car Tracrios, A. . 8. Hallidie, York-buildings, 
Dale-street, Liverpool. 

5109. Suirarrs of Lime, R. Powell, Liverpool. 

5111. Breecu-Loapixc Smat-arms, D. Fraser, Edinburgh. 

5113. and Cueckine the Appition of Numpsrs, J. Darling, 


5115. “ol for Weavixa, R. C. Stephenson, Bradford. 

5117. Moutpine Articves of &c., J. H. Gartrell, Penzance. 

5119. Evecrric Tetecrapus, Sir J. Anderson and F. 8. Harwood, Ola 
Broad-street, London. 

5121. Preparation of Zixc Waite, J. B. Freeman, Tottenham.—13th 
December, 1879. 

5123. Wrencu or Spanner, B. L. Atwood, Goswell-road, 


5125. ApsusTABLE METALLIC PATTENS, 3. Allison, 
buildings, London —A ion from L. B , Niort, 

5127. Evecraic Lamps, T. A. Edison, Menlo Park, New Jersey, U.S. 

5129. Sucar, A. Fryer, Wilmslow. 

5131. Spixxinc, J. Charlesworth and W. Butterfield, Linthwaite, near 
Huddersfield. 

5133. Provers, J. Howard, Bedford. 

5135. ANNEALED, &c., GLass ARticies, F. Siemens, Dresden, Germany. 
5137. TurasHinc J. H. Johnson, Lincoln's-inn- fields, London. 
—A communication from R. and T. 0a Elizabethgrad, ‘Russia. 

5189. Boxes, H. Ciotti, Rue Blanche, Paris. 
5141. Sawrxa Srong, &c., G. H. Rusby, Denby, near Huddersfield.—15th 


ry 


Invention Protected for oo Mente Len the Deposit of 
Specifica: 
5310. Gas, H. A. Bonneville, Piccadilly, x communication 
from G. 8. Dwight, Stockholm, Sweden.—29th December, 1879. 


Patents on which the Stamp Duty of £50 has been Paid. 

6056. Crusuine, &c., Gratn, &c., G. E. Sherwin, Amhurst-road, Hackney, 
London.—30th December, 1876. 

61. Heatinc and Mettinc Merats in Crucisies, T. J. Smith, Fleet- 
street, London.—5th January, 1877. 

5060, Preparation of VeceTaBLeE ParcuMent, H. Hymans, Southampton- 

dings, London.— 39th , 1876. 

3. Inxstanps, F. W. Garrard, Ipswich.—ist January, | 1877. 

505. Spisntnc Frames, W. Morgan-Brown, Southampton-buildings, 
London.—6th February, 1877. 

2 Forwaces, T. Blocksage, —Ist January, 1877. 

6. Cieantnc Cotton, &c., W. Crighton, W. Crighton, jun., and 8. 
Crighton, Manchester.- —lst January, 1877. 

50. Metratiic Wacons, R. Hu , Gildersome.—ith January, 1877. 

68. CrncuLaTion of Water for Heatixe Purposes, R. R. Gibbs, Liver- 
pool. —6th January, 1877. 

340. Sash Fasteninos, E. Tonks and W. H. Tonks, Birmingham, and 
J. T. Hopkinson, Tavistock-square, London.—26th January, 1877. 

31. SicaTrne OrpNance, L. K. Scott, Charles-street, St. James’s, London. 
—3rd January, 1877. 

46. Sprivc Matrresses, J. Blick, » Werenster. —4th January, 1877. 


Patents on which the Stamp Du Duty of £100 has been Paid. 


3952. Preventinc and Removixe the Scare in Borters, R. Longley, 

near Barnsley.—30th December, 1872. 
46. Broxzine, &c., Parser, &c., T. Leeming and R. fy Manchester, and 

F. G. Lynde, Kirkby Stephen. —4th January, 1873. 

109. Conprensisc LiQuEFIABLE MatTTers Contalxep in Gases and 
Vapours, A. M. Clark, Chancery-lane, London.—10th 1873. 

14. LEATHER, G. Rawle, Temple-street, Bristol, and W. N. Evans, Bed- 
minster, near ee January, 1873. 

75. Giass Botries, H. Codd, Grove-lane, Camberwell, London.—7th 
January, 1873. 


Notices of Intention to Proceed with Patents. 


3343. Cuurns, C. Lloyd, Watergate-street, Chester.—19th August, 1879. 
3452. Looms, J. Hollingworth, Dobcross.—27th August, 1879. 
3482, &c., Licut in Carriaces, G. Brockel- 
bank, Anerley,—29th August, 1879. 
3491. for &€., R. Barlow, Union-street, Manchester.— 
2406. Consors of Fi J. T. Ki 
‘OMBUSTION vEL, J. 1.—A communication 
from H. M. Pierce.—1lst September, 
3506. Evevatine Grain, &c., Poulsom, Liverpool. 
3513. SAUCEPANS, G. P. Chiles, ton -buildi 


London. 
Woven Fasnics, H. Oliver, Alexandria, N.B.—2nd Septem- 


3526. Looms, J. Brownhill, Denby Dale. 
3527. SicNaL W. L. Wise, Whitehall-place, London. 
—A communication from H. Leblanc. 
8538. Wire Sewing Macutnes, T. White, Leeds. 
3534. Trusses, T. Binner, Holbeck. 
3541. Hotprse Puorocrarss, F. Wirth, Frankfort-on-the-Maine, Ger- 
many.—A communication from F. W. Schwarz. 
Traps, G. J. Farrow, Wood Green, London.—38rd Septem- 
‘ 
3554. Porato Diacrnc and E. G. Russell 
Fishwick, Lancaster. wee, 
‘Motor Enoines, G. G. Picking and W. Hopkins, Bow, 
on 
8565. DyNAMO-ELECTRIC Macutnes, W. Elmore, Blackfriars-road, London. 
—4th September, 1879. 
3586. TREATING Copper, &c., Ores, A. Lambotte-Boucet, Rue Royale, 


Brussels. 
Macuines, H. Smith, Possil Engine Works, 


lasgow. 

3601. Nals, &c., W. Taylor, Worcester, and H. Bianchi, Bushey-hill- 
road, Surrey. — 6th September, 1879. 

3603. Suips’ Bertn, L. A Groth, Bective-road, London.—A communica- 
tion from T. O. L. Schrader. 

3604. Hzatine by means of Gus, W. P. Thompson, Lord-street, Liver- 
pool.—A communication from A. Teissonnitre. 

3605. Dorrinc Boppins, E. Denby, J. Helliwell, W. Hillery, and W. 
Riley, Keighley. September, 1879. 

a — or Corsets, A. M. Cavé, Union-grove, Clapham.—9th Septem- 

3825. Frrinc, W. Weldon, Rede ames Burstow.—A communication from 
Dr. Pauli.—23rd September, 187: 

W. H. Nye, Arlington-street, London, N.—30th 


tember, 1 
L. Wilson and J. Clegg, Clayton-le-Moors.—8th October, 


1 

4105. Hypraviic Lirts, C. W. Baldwin, Gracechurch-street, London.— 
10th October, 1879. 

4165. ArmospHEeRic Pumprsc Apparatus, A. M. Clark, Chancery-lane, 
London.—A communication from W. P. Barclay. 

4180. Heatrnc Rartway Careiaces, W. R. Lake, Southampton-build- 
ings, London.—A communication from A. Ancelin.—15th October, 1879. 

5289. Sasu Fastentnos, W. Macvitie, Birminghatn.—22nd October, 1879. 

4357. Grain ELEVATORS, E. Power, Bishopsgate- street Within, London. — 
A communication from W. Stoll’ —25th October, 1879. 

4493. Bracetet, W. R. Lake, Southampton-bu ildings, London.—A com- 
|? from V. A. Barbier et fils and F. Maloubier. — 4th 

879. 

4585 Sream Foo-nonns, C. Kesscler, Berlin.—A communication from 

Captain A. J 1879 


4637. Sutrnate of W. -Brown, Southam -buildings, 
communication from aa C. Warren.—14th November, 1879. 


Lendon.—A 


4686. Lockinc MrcnanisM for Sarrs, &c., L. Varicas, Montague-place, 
Russell-square, London.—A communication from M. A. Dalton.—18th 
November, 1879. 

PARQUET Froorine, G. Howard, Berners-street, Oxford-street, 


4819. Wasutne Macurne, J. Paterson, Edinburgh. -—-25th November, 1879. 
4874. Paper-FeepIne Device for Printine Presses, C. Ellery, Albany, 
York. 
4885. Kneapine Cray, &c., A. Theyskens, Duffel, Belgium —28th Novem- 
79. 


ber, 1879. 
PorTaBLe Steam Cranes, G. Russell, Motherwell, N.B.—1st Decem- 
7 
4941. Sewrne MacuInes, York. —2nd December, 1879. 
4974. Fsepinc Borr.es, J. treet, London. —4th 
December, 1879. 
4984. Mankisa Bates, &c., J. Rhodes, near Leeds.—5th December, 


S020. Sourrarnes, E. Dobell, Robertson-street, Hastings.—Sth December, 
S087. Stove for ConsuminG Smoke, J. Moore, Balham Hill.—11th December, 


5089. Macuines for CLuantne, &c., Cory, G. Chancery-lane, 
London.—A communication from M. A. 

5103. Burners, J. T. C. Thomas, Minories, om es —12th December, 1879. 

5127. ELectric Lamps, T. A. Edison, Menlo Park, U.S. 

5135. Tovauenep GLass ARTICLEs, F. Dresden, 

5139. Boxes, H. Ciotti, Rue Blanche, Paris.—15th December, 1 


All persons aoe Sa an interest in opposing any one of such applications 
should leave partic in writing of their objections to such application 
= _ office of the Commissioners of Patents within twenty-one days after 


List of Specifications published during the week ending 
3rd, 1280" 


1828, 8d.; 1836, 6d.; 1885, 6d.; 1901, 6d.; 1903, 6d.; 1910, 6d ; 1917, 6d.; 
1926, 10d.; 1929, 6d.; 1932, 1s.; 1944, 8d.; 1960, 6d.; 1965, 4d.; 1966, 6d.; 
1969, 6d.; 1971, Sd.; 1972, 6d.; 1980, 6d.; 1988, 6d.; 1989, Sd; 1990, 6 
1991, 6d.; 2001, @d.; 20°2, 6d.; 2021, 6d.; 2029, 6d.; 2042, 
2052, 6d.; 2053, 6d.; ; 2055, 10d.; 3056, 6d.; 2057, 8d.; 2062, 6d.; 

2d ; 

2d.; 

2d.; 

by 2d.; 2227, 2d.; 2230; 4d.; 2233, 2d.; 

2235, 2d.; 2240, 2d. one, 2d.; 2249, 2d.; 2253, 4d.; 2255, 2d.; 2256, 2d.; 
2281, 4d.; 2290, 4d.; "2361, 4d.; ; 2847, 4d.; 2731. éd; 3843 3, 6d. 


*,* Specifications will be forwarded by post from the Patent-office on 
receipt of the amount of price and postage. Sums exceeding ls. must be 
remitted by Post-office order, made payable at the Post-office, 5, High 
Holborn, to Mr. H. Reader Lack, her Majesty’s Patent-office, Southamp- 
ton-buildings, Chancery-lane, London, 


ABSTRACTS OF SPECIFICATIONS. 


Prepared by ourselves expressly for THE ENGINEER at the office of 
Her Majesty's Commissioners of Patents. 


1438. Manuracture or Carps anp Tickets, P. P. de la Sala.—Dated 
10th April, oo —(Provisional protection not allowed.) 2d. 
= ing cards and tickets out of thin sheets of 
w 


1445. Osrarsinc Motive Power, J. Whiteley.—Dated 10th April, 1879.— 
(Provisional protection not allowed.) 2d. 

This consists in a means of employing the following forces of nature 
for the —— of motive power, gravity, magnetism, north and south, 
static electricity, positive and negative capillary attraction. 

1481. Mayuracture or Ammonia, W. Muller and EB. Geisenberger.—Dated 
16th April, 1879. 6d. 
relates to a means of effecting the aati or the re-constitu- 
tion of nitrates or nitrites used in the of , and the 
as of apparatus for effecting such constitution or re-constitu- 
on. 
1502. Scoot Fornirore, W. Butler.—Dated 17th April, 1879. 4d. 

A desk is constructed on brackets curved in form, so as to make 
standards for the desk, and when turned over arms for the backed seat. 
These standards are hinged to the standard supporting the seat at a point 
below the seat, or to the curb or stretcher piece. 

1516. Tontixes, J. G. Lawrie and D. G. Hoey.—Dated 18th April, 1879.— 
(Provisional —— not allowed.) 2d. 

ng t of share certificate, so contrived that 
= certificate oy a . number letter, or letters of the alphabet, or other 
ial denoter attached to or forming part of the certificate dividing the 

res into groups. 
1541. ApParatus TO PRevENT THE JERKS AND COUNTERACT THE STRAINS 
—— Ropes, &c., M. Jones.—Dated 19th April, 1879. 


This consists of a hollow cylinder (with a suitable attachment), pro- 
vided with a piston, on the rod of which is formed a hook or other 
arrangement for furtherattachment. A spring or springs is or are placed 
inside the cylinder, and when used the weight or strain is received and 
supported by the spring or springs and the air chambers above and below 
the piston. Suitable valves are also provided for the ingress and egress 
of air to the cylinder. 


wr an J. Walters and B. Davies.—Dated 29th April, 1879.— 


The method is that of using ordinary coal gas mixed with heated 
atmospheric air (to which may be added oxygen, hydrogen, or other gas) 
f pi 


effect the independent rakes in the manner desired by an independent 
series of cams and intermediate goaring and other means within easy 
reach and under the control of the driver. 


1846. AND Heatino Furnaces, J. Abbott, jun. —Dated 9th May, 
1879. 

This consists, First, in so constructing the roofs or crowns of rocking 
or oscillating puddling furnaces that the roofs or crowns shall be at the 
centre as low or lower than at the sides, looked at transversely ; Secondly 
in supporting in furnaces generally one or more of the Tongitucioal 
courses of brickwork from above by means of girders and hanging 
or cramps. 

1854. Measunrina Taps, P. Bveritt.—Dated 9th May, 1879. 6d. 

This relates to a means for drawing off a measured quantity of liquors, 
so that by one movement of the plug the tap will draw either the 
minimum, the maximum, or any intermediate measure of liquor, and at 
the same time, if desired, a registering apparatus may be added to record 
the amount of liquor discharged. 

1858. Macutvery anp Apparatus EmMptoyep Wasutna DiamMonps, 7 
Allen and J. N. Paxman.—Dated 9th May, 1879.—( Partly a communica 
tion.) 6d. 

This ~&® in the equable distribution of the puddle or material to 
be washed by allowing it to flow over a cone or shoots to the outer cir- 
cumference of an annular trough, the said distribution being regulated 
by means of a concentric circular hopper fixed to the apex of the cone or 
shoots and revolving with the cone or shoots. 


1867. Frames or Winpows, Doors, AND CaseMents, &c., A. C, Henderson, 
—Dated 10th May, 1879. —(A communication.) 4 

This consists in the construction of hermetical joints by the use of 
elastic tubes, preferably of india-rubber, lodged and partly sunk in the 
mga or hollows made in the pieces of wood, which rest one on the 
other. 

1872. DisraisuTion anp Expanston Vatve, A. M. Clark.—Dated 10th 
May, 1879.—(A communication.) 6d. 

This relates to a valve opened and closed aut tically by the p 
of the steam acting upon both sides. 

1873. Perrocercm Lamps, F. W. Wessel.— Dated 12th May, 1879. 6d. 

This relates to the construction of a petroleam lamp provided with a 
circular burner fitted with a flat wick conducted through a lateral 

assage or conduit to the reservoir of the lamp, together with mechanism 
os effecting the same. 

1880. Transmirrine Contixvous Rotary Motion To ENGINE AND OTHER 
Suarts, 4. J. Bessemer.—Dated 1th May, 1879. 6d. 

This consists of arms mounted upon a shaft within a rim or cylinder, 
which is capable of being rotated in either direction by means of flat 
bands or straps wound upon it, the said arms being so disposed and 
adjusted within the rim or cylinder that when the rim or cylinder is 
rotated in one direction they will press and wedge against the inner 
surface and become firmly connected thereto, and cause the shaft to 
rotate therewith, and when the rim or cylinder is rotated in the contrary 
direction the arms will slightly retire and be disconnected from the rim 
or cylinder, which will be free to slide or pass over them without actu- 
ating the shaft. 

1882. Lire-savino APPLIANCE FOR ADAPTATION TO CaBIN FuRNITURE, C. 
Weeks. —Dated 12th May, 1879. 6d. 

This consists in the formation of life-saving appliances by threading 
buoyant or floating vessels upon a metallic spring or springs, or upon 
metallic bands, 

1883. Reapinc Macuines, &., C. 7. Burgess.—Dated 12th May, 1879. 
ld. 


This relates to the use in a reaping machine or sheaf-binding appa- 
ratus of a cord or band compression for compressing a bundle of cut 
crop to allow of its being bound and secured by a separate cord or wire. 
1892. or % Brakes, J. C. Park and F. W. Webb.—Dated 13th May, 

1879. 1 

A wire rope, chain, or cord is passed underneath or over the whole of 
the train, the same being — to the operating levers in guards’ vans. 
Underneath each van « branch cord is attached to the automatic rope or 
connection in such a way that if it is pulled it will cause the brake to be 
applied to the whole of the train. 

1893. Sewine Macnines, IW. L. Bigelow.—Dated 13th May, 1879.—(A com- 
munication.) 10d, 

This consists, First, in an improved seam for hosiery goods formed with 
a zig-zag stitch, and trimmed close up to the sewing ; Secondly, the com- 
bination of a trimming device with a nig-nag sewing machine ; Thirdly, 
the presser foot actuated by the presser bar, but receiving lateral moving 
from the sliding plate. 

1894. Manvuracture or Heuicat Pires or Cray, &c., FoR CONDENSING OR 
REFRIGERATING, L. Rohrmaan,—Dated 13th May, 1879. pe 

This relates to the composition in combination with the’ method of 
preparing and manipulating the ingredients in the manufacture of coils 
or helical tubes for condensing and refrigerating vapours or liquids. 
1898. MacuINE For TURNING over Leaves, KX. Trobach and F. Rosenzweig. 

—Dated 13th May, 1879. 

This relates to a series of levers made to operate successively to turn 
the leaves of a book of music or any other book. 
1906. Mana.es, C. Reese.— Dated 13th May, 1879. 6d. 

This consists in guiding the upper portion of the platen by keepers, or 
in slots or grooves in the upper framework of the mangle, and providing 
it with an arrangement of a lever or levers and rests orsupports whereby 
it may be readily lifted, and when lifted will be securely sustained. 
1909. Vetocipepes, 7. Butler.— Dated 13th May, 1879. 6d. 

This consists, First, of a velocipede frame consisting of a main or central 
longitudinal tube or bar and an arched or curved transverse tube 
or bar, and provided with means for supporting the axles and 
other parts of the vehicle ; amare: i an expanding and contracting 
device, consisting of parts mounted on the driving axle and un- 
adjustable with regard to the same and carrying adjustable parts which 
may be so set or adjusted as to increase or diminish the curvature or the 


and ignited at the point of impact upun a slab or disc o 
chalk, plaster of Paris, lime, or composition suitable for withstanding 
an intense heat. 
1'723. Comrmep Warterine Pot anp Force Pomp, H. Beardshaw.—Dated 
lst May, 1879.—( Provisional — not allowed.) 2d. 
To an ordinary watering pot is fixed a small force pump fitted with 
delivering hose and nozzle. 
1738. Suarts, J. —Dated 2nd May, 1879.—(Provisional pro- 
tection not allowed. 

A bar of iron or steel has the exact form of an ordinary carriage shaft. 
All appen: are attached directly to the bar and are of the same 
material. The bar is then coated with gutta-percha, caoutchouc or other 
‘soft flexible substance capable of adhering to the bar. 

1756. Macuines ror Paper, H. Newton. —Dated 3rd May, 1879. 
—(A communication. 

The ruling mechanism prepared to rule on both sides of a sheet of paper 
consists of two supporting drums to carcy the pauper to be ruled, situate 
at different levels and having their bearings on opposite sides of a pair of 
standards, which project from and form part of the main framing. These 
drums are geared together and receive motion from the main driving 

shaft. The ruling instruments consist of sets of disc markers which are 
supplied with ink from an ink reservoir by means of inking rollers covered 
witb india-rubber and rotating in the ink reservoirs. 

1773. Dicorse Macuines, 7. C. Darby.—Dated 5th May, 1879. 6d. 

This consists in the construction of digging machines (in which the 
digging tools when digging are arranged along one side of the implement) 
with end pivotting carriages each provided with rollers or wheels, which 
when the implement is at work are ranged oone and support the opposite 
side of the implement to that along which the ging tools are ranged, 
and when the machine is required to be Sale endwise when out of 
work are, by turning the locking carriages, brought into position for thus 
supporting both sides of the implement and for allowing the machine to 
travel endw: 

1788. Consrrvcrixa, STOPPERING, AND anp Jars, 
. F. Wood.—Dated 6th May, 1879. 5 

The bottles and jars have two L-shaped recesses and projections in the 

interior of the necks thereof, and the L-shaped recesses and the pro- 


dist from the axle of a peripheral surface, to which a strap or other 
eonnection with the treadle is attached. 


1914. Macuine Darvino Cnatins, WW. R. Lake.—Dated 13th May, 1879. 
—(A communication.) 

A coupling device is made sufficiently large to receive two end bars, so 
that one ont bar of each two links is held in the coupler ; the coupler is 
made open so that when one of the links whose end bar it receives is 
thrown into a certain position, it can be removed from or inserted into 
the coupler, thereby enabling the links to be removed and replaced at 
pleasure. 


1921. Portapte Horse Rakes, W. H. Sleep.—Dated 14th May, 1879. 
6d. 


The axle is made in three separate parts, the middle part Laven made 
of tubular iron, and the two ends or outer parts which carry the wheels of 
solid bar of such proportions as to slide in and out of the tubular or 
middle part. At each end of the tubular part are placed bosses, through 
which set screws pass for the purpose of securing the outer or solid parts 
of the axle. 


1927. or Swine Looxine Guiasses, J. Parry.—Dated {14th May, 
1879. 6 
To about the centre of the frame of the looking glass, on each side is 
fixed a metal plate or socket, the back of which is recessed. In the 
recess fits the head of a short bush, the body of the bush passing through 
ahole in the centre of the plate or socket, so that the plate or socket 
attached to the frame can revolve around the head of the bush. 
1930. Bars ror Sasnes anp Frame Licuts, C. H. Pennycook.—Dated 14th 
May, 1879. 6d. 
This consists in the construction of sheet metal sash bars with proc 
over thicknesses of sheet metal for gripping strips of sheet lead, cop 
or other ductile metal for securing or glazing the sheets of glass on rai} 
sash bars. 
1931. Gas Meters, G. F. L. Foulger.—Dated 14th May, 1879. 6d. 
This consists in forming the cap of a pipe union or closing piece with 
a recess for the reception of sealing-wax to be impressed with a seal, the 
lining or equivalent part secured by the 9 | » or closing piece being formed 
with a rough or uneven or fluted surface for the purpose of preventing 
the di ting of the parts without detection or damage to the seal. 


jections are opposite one another in the bottle neck and set in PI 
directions or otherwise. The stoppers have loose packing pieces—or a 
bush split longitudinally—to compress an clastic ring, or enlarge it 
against the lower bmw of the bottle neck, the said packing pieces or split 
bush being extended by a central bolt or stem by pressure acting from 
within or without. 

1803. Lamps, 8. Pitt.—Dated 7th May, 1879.(A communication.) 6d. 

This consists, First, in the upward continuation or jointed upward 

extension of the central pin, rod, or tube employed for supporting the 
so-called Liverpool button or central air current reflector Hi an argand 
burner, so that it will support sundry other parts of the lamp ; Secondly, 
the contstruction of wick-moving apparatus ; Thirdly,- the construction 
of opaque fonts with a replenishing gauge. 

1818. Sroprrrs anv Borries, L. Vallet.—Dated 7th May, 1879. 6d. 

The bottle has its neck and mouth of a size enlarged over the present 
ractice to receive an internally closing valve, so that when opening the 
ttle the valve will fall back on its hinge into the enlarged neck — 

leave the mouth of the bottle free from obstruction when the bottle is 

being emptied of its contents. 

1820. Rearino ann Mowina Macuines, J. B. Curtis.—Dated 8th May, 
1879. 8d. 

In lieu of the ordinary fixod circular cam, & continuous movable cam 

is employed, which is actuated and d in ite mo 80 a8 to 


1939. Srinnino Macuivery, M. Wright.—Dated 14th May, 1879. 6d. 

In order to equalise the varying drag on the yarn, on the top of the 
lifter two bars are placed parallel to each other, between which the 
spindle passes ; by means of motion obtained from the lifting apparatus 
the two bars are opened and closed ; on the two bars, in centre line of 
spindles rests are placed slightly raised above the surface of the bars ; 
a these two rests, one on each side of the spindle, the washer is 

aced ; surrounding the spindle the spool or bobbin upon which the 
yarn is ‘to be spun is put upon the spindle and rests upon the washer. 
1940. Manuractune or Paver Boxes, &e., G. Boyce.—Dated 14th May, 

1879. &d. 

This relates to machinery whereby peeely shaped blanks glued or 
pasted on certain parts are rapidly folded and formed into boxes open 
at one end or provided at the open end with a closing flap. Two of the 
boxes without flaps of slightly different sizes may be made to slide one 
within the other to form a convenient case or holder for storing or 
making up small articles for sale. 

1948. Vaive Apparatus, L. Schwartskop{’.—Dated May, 1879. 
—(A communication.) 6d. 

The peculiarity of the arrangement eonsists in the slide valve being 

ss 4 manner that all its points describe circles of the same 


| 
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19657. Arraratus ror Macurnery, W, R. 
Lake.—Dated 15th May, 1879.—(A communication.)—(Complete.) 6d. 
This consists in actuating the feeding device, whether a chain feed 
apron or other appliance be used therefor, by a friction driver adapted to 
reduce the size of the yarn or sliver when produced by too rapid a feed, 

and to enlarge it when the feed delivers the material too slowly. 
1958. Manuracrure or Gas, Steam, Water Firrinas, 8. Dufield.— 
Dated 16th May, 1879. 6d. 

This relates to the manufacture of iron elbows, fect, and crosses, and 
consists in the employment of the pressure of a stamp (by preference) 
whilst hot, whereby one portion is by the first process formed complete 
or cylindrical, the other part or parts as a deep gutter—say, for instance, 
in making a T, the top part being left as a gutter from the stamp, is, 
whilst hot, placed in a press or stamp, and the concave or gutter part 18 
pressed to the form of a cylinder, and before cooling it is heated to a 
welding state, and being placed under a stamp, hammer, or oliver, is 
welded and shaped ai the same time; the L or + is made in the same 
manner, the shape of the top and bottom dies being suitable. 

1959. Evecrric Lames, J. Hopkinson.—Dated 16th May, 1879. 4d. 

Points of the main circuit are connected on opposite sides of the electric 
are by a firm wire forming a solenoid or electro-magnet. The current in 
this fine wire is necessarily proportional to the difference of electric 
potential on the two sides of the lamp. 

1961. VaLves or STEAM AND OTHER Enatves, G. V. Mazted.—Dated 16th 
May, 1879.—(Not proceeded with.) 2d. 

The main portion of the valve is constructed and actuated in the ordi- 
nary manner, and the back thereof is provided with lugs, to which is 
pivotted or connected by means of a pin or bolt, in such a manner as to 
admit of the necessary amount of oscillation, a connecting or coupling 

. The opposite end of the latter is connected in a similar manner to 
a circular casting which forms a piston, and which is free to move in a 
eylinder formed in a steam chest cover or other equivalent part of the 
engine. 
1962. Srups Soxirarres, H. Grifith.—Datel 16th May, 1879.—(Not 
led with.) 2d. 


The back plate or disc is constructed of any size, and has connected 
therewith a hollow T-shaped shank, the interior of which is provided 
with a screw thread; to the upper part of the shank is attached a small 
disc or collar. The head or front part of the stud has a screw spindle at 
the back thereof for the purpose of screwing into the shank. 

1964. Try Squares, H. J. Haddan.—Dated 16th May, 1879.—(A communi- 
cation.)—(Complete.) 4d. 

This consists, First, in a stock provided with a bar receiving recess 
and base, and with a clamp arran in such recess and base; Secondly, 
the combination with the hooked clamp provided with a screw on its 
shank, and arranged with the bar and stock of a counterbored nut, and a 
helical spring placed therein, and to act against the top of the boss ; 
Thirdly, the stock provided with a sheath to receive a scratch pin and a 
friction ng to keep such pin in place, and also with a slide bar 
arranged within and applied to such stock. 


1967. Veocirenes, &c., J. G. Wilson.—Dated 16th May, 1879.—(A commu- 
nication.)—(Not proceeded with.) 2d. 

A saddle is fixed at the extremity of a lever mounted in a framework 
and disposed for the rider to place his feet upon a pair of brackets affixed 
to the same. The shorter arm of this lever is connected by a rod to 
another lever, branching from a toothed segment which gears in a 
age forming one piece with a ratchet-wheel mounted upon a shaft. 

‘his same shaft carries a spur-wheel gearing through a train of spur 
gearing with the main axle of the velocipede, an ted upon one 
of its sides a pawl taking into the teeth of the ratchet-wheel ; astrong 
volute spring is applied to the ratchet-wheel. 


1968. Evevatep Raiways, W. R. Lake.—Dated 16th May, 1879.—(A com- 
munication. )—(Complete.) 6d. 

This consists, First, of a stretcher formed of corrugated metal plate, 
and supported at intervals upon suitable bearing surfaces in combination 
with longitudinal side bars or braces secured to the plate ; Secondly, of a 
standard having a recess or opening at its upper end to form the central 
surface and side posts in combination with the corrugated stretcher and 
the longitudinal side braces ; Thirdly, a continuous plank with or without 
a non-conducting covering in combination with the corrugated stretcher 
and the longitucinal side-braces to form a bed for supporting the grooved 
rail upon the said stretcher, and to reduce the noise ; Fourthly, a rail 
provided with one or more Y grooves having bottom channels in combi- 
nation with a driving wheel having circumferential annular 
webs provided with flattened faces ; Fifthly, a sinyle grooved rail having 
a central bottom channelled Y groove and bevelled outer edges. 

1970. Treatment AND PuRiFicaTion or Cop-Liver J. Fordred.— 
Dated 16th May, 1879. . 
ee used are steam, hot water, acids, acid salts, and vegetable 


1978. Rao Macuinery, J. Rhodes.—Dated 17th May, 1879.— 
we 


‘0 th.) 2d. 
mis consists in making the cylinders of metal, by preference casting 
them in one piece. 


19074. Fastextno ror Srups, &c., W. Morgan-Brown.—Dated 17th May, 
1879.—(A communication.) 

This relates to a fastening device for studs, &c., consisting of a flat 

lece of metal or other material bent in the shape of a hook, which has 

tendency of a spring. 
1976. W. Jones.—Dated 17th May, 1879.- (Not proceeded 
wen. . 

Two cranked axles are employed one over the other, the lower one 
bearing the treadles and the upper one the running wheels, the two being 
consoued by suitable gearing. The guido wheel is mounted in a trailing 

1977. Fixixe anp Tug Corps or Venetian Buns, A. Shep- 
herd.—Dated 17th May, 1879.—(Not proceeded with.) 2d. 

The cords pass through eyes formed at the top end of three arms, which 
swivel on an axis supported by brackets attached to a foundation plate 
on the top rail of the Thind 
1978. Buckie or ror Braces, Bers, &c., P. Jolun.—Dated 17th 

May, 1879.—{ Not proceeded with.) 2d. 

The buckle consists of a movable and a fixed part, the cord or band 
passing over an edge on the fixed part, and under an edge on the movable 
part, in such a way that tension on the cord in one direction draws the 
movable parts towards the fixed part, so as to nip and hold the cord or 
band between them, whilst tension in the opposite direction ti 


in other rooms, at the same time disconnecting the bell on the block, 
which is therefore silent. 

1996. Propucrion or Motive Power, A. M. Clark.—Dated 20th May, 

1879.—(A communication.)—(Complete.) 6d. 
The gaseous products of combustion combined with air under pressure 
are used directly as the motive powcr, or forced into the steam and water 
ces of a boiler. As a stationary motor the machine consists, First, in 
the apparatus with a closed fire space for burning fuel under pressure, to 
which space the fuel is supplied regularly and automatically for the 
required length of time ; Secondly, in the means for supplying air in 
jets to the furnace by sealed doors fitted with cold air and injection 
ipes, such doors being arranged so that the whole mass of fuel-in the 
a space is rendered incandescent and the combustion perfected ; and, 
Thirdly, in the ar t and bination with such apparatus of 
ham‘ i by which uniform heat and pressure 


are maintained. 


1907. Sewinc Macuines, J. R. V. de Castro.— Dated 20th May, 1879.— 
(Not proceeded with.) 2d. 

The bobbin placed in a suitable cover is fitted in a tube with a groove for 
securing it to the underside of the table of the machine. The driving 
shaft turns a flanged disc cut out in the form of a hook, which takes hold 
of the thread to cause it to pass round the bobbin. The needle passes 
through the fabric, forms a loop underneath and then stops ; the hook 
then takes the loop, places it on the bobbin and passes to the other side. 
1998. Pickxinc anp Trimminc THE SoLes or Boots anp SHoes, W. 

Morgan-Brown.—Dated 20th May, 1879.—(A communication.) 10d. 

After stitching the welt to the lasted shoe, and placing the outer sole 
in position thereon, the outer sole and welt are aut ically operated 
upon by awls and cutters, which act, the former to perforate the welt 
and outer sole with a row or series of holes at a uniform distance from 
the upper or the edge of the last, and the latter to trim the outer sole 
and welt at a uniform distance from the row of holes, the shoe being 
guided during this operation by a gauge, which bears against the upper 
upon the last, near the welt, or by a channel gauge or foot having a lip to 
enter a channel in the face of the outer sole. 

1999. Metat VeneeRina ror Surrace Printina, B. C. Le Moussu and 
J. Swain.—Dated 2th Muy, 1879.—( Not proceeded with.) 2d. 

A thin zinc plate is stuck on a back of lead and the drawing made on 
its surface with a resisting varnish); the zinc where the drawing dves not 
exist is then decomposed by acid. 

2000. Execrric Lamps, J. Cougnet.—Dated 20th May, 1879.—(Not pro- 
ceeded with.) 2d. 

To a frame a metal tube is and a carbon which slides 
therein by means of a cord and weight. Upon the side of the tube is a 
magnet through which the current passes to the carbon, and above which 
is mounted an armature operating a stop wheel so as to allow the motion 
of the carbon. The negative pole consists of a hemispherical metal block 
which is placed over the carbon, and has inserted in its under side a piece 
of carbon. 
2006. TREATMENT OF Metatiic SuLpnipes, J. B. Spence.—Dated 20th 

May, 1879. 4d. 

The metallic a pone are ground to a fine powder and dissolved by 
sulphuric acid, and are then converted into metallic sulphates. 

2008. Tickets, J. H. Johnson.—Dated 20th May, 1879.—(A communica- 
tion.)}—(Not proceeded with.) 

The ticket consists of two pieces of cardboard attached together at the 
edges, except at one end, which is left open so as to introduce thin slips 
of paper ng adverti dd , maps of routes for trains, or 
other useful information. 

2008. Sprixos FoR Manotes, &c., W. Lockwood and H. H. Andrew.— 
Dated 20th May, 1879.—(Not ed. with. 

Spring steel is employed, its underside being slightly coneave, and the 
top slightly convex, two lengths being curved to the desired shape, Two 
short lengths are made so thata portion thereof rests upon the two long 
plates, but their ends, which meet in the centre of the long plates, are 
turned up, and are clasped by a cap fitting over them. A screw is 
secured to the cap and passes through the opening pot egg A the two 
concave surfaces of the short plates, and through a hole e through 
the two long plates, and is secured by a nut or rivetted. 

2010. Suerr Suxzars, J. Taylor and H. Turton.—Dated 20th May, 1879.— 
(Not proceeded with.) 2d. 

The blades are forged or rolled with a short tang, and the bow and 
shank are cut or punched out of sheet steel, which is bent over so as to 
form a slot at the end of the shank to receive the tang of the blades, 
whieh are therein by a screw, spring, or catch. 

2011. Evecrric-macyetic Pens, J. M. Josias.—Dated 20th May, 1879.— 
(Complete.) €d. 

This consists, First, in an electro-magnetic puncturing pen constructed 
with the puncturing needle, the clectru-magnet, and the battery, so that 
they form one compact portable instrument, all the parts thereof being 
enclosed or shielded in a suitable case capable of being conveniently 
carried in the pocket or about one’s person, and of being used anywhere 
like an ordinary writing pen ; Secondly, in the peculiar construction of 
a roller saturated with suitable ink or colour, and provided with an 
internal loose weight to press out the ink or colour for printing through 
the punctured plate or paper upon the required seonoaial 
2012. 1%" Fasrics, J. Booth.—Dated 20th May, 1879.—(Not proceeded 

with, 

Worsted warp and fine woollen weft are employedin weaving the 
fabrics, which are finished by boiling, raising, cutting and pressing. 
2013. Wixxow1nc anv Po.tsHine Corres anv Rice, R. C. Grahame and 

N. G@. Kimberley.—Dated 21st May, 1879.—( Not proceeded with.) 2d. 

The berries are delivered by self-acting vibratory or rotary feed 
between plates or discs in pairs ca to revolve rapidly. 

2014. Treatixe Lye FoR Papsr Makino, &c., J 
Robertson.—Dated 21st May, 1879.—( Not proceeded with.) 2d. 

After the material has been boiled and the lye drained off, steam is 
admitted to the vessel at the upper part. At the lower part of the vessel 
is a pipe with a cock to allow the escape of the lye discharged from the 
material by this process. e 
2016. Compounp For InsuLatino, &c., 7. Sanders and L, Dauckwerth, 

—Dated 2ist May, 1879. 2d. 

One-third of a given quantity of a mixture composed of vegetable tar 
oil and coal tar oil in equal parts is heated in a boiler, with one-third of 
linseed oil and boiled until the mixture becomes of a stringy character. 
A second third of linseed oil is then added thereto, with from one- 
twentieth to one-tenth rt of ozokerit for every hundred parts of the 


tai 


them and releases the cord or band. 


1979. Tars ror Currina Internat Screws, A. M. Clark.—Dated 17th 
May, 1879.-(A communication.) 6d. 
This consists in the particular form of the tap in cross section and in 
the form and direction of the flutes or grooves forming the cutting 
angles, and clearing the cuttings. 


1001, Patrens, &. Sturm.—Dated 19th May, 1879.—(Not proceeded with.) 


A thin rim of metal is shaped to the configuration of the sole of a boot, 
and is secured thereto either permanently or by straps or catches. 

1688. Compryep Cuarr Enornes, R. Maynard, jun.—Dated 19th 
ay, 

A series of bars jointed together laterally are made to pass successively 
over the lower feed roller, so carrying the feed along with them as they 
are impelled forward. A suitable brake is actuated by a treadle move- 
ment, and arranged so as to act on a wheel connected with the main 
spindle of the machine. 

1985. Hoistine Macuinery, 7. A. Weston.--Dated 19th May, 1879. 10d. 

In order to transmit alternately to a winch barrel either a safet' 
motion, self-arrested, both in hoisting and lowering, or a dispate 
motion self-arrested, in hoisting only, or a self-releasing motion to the 
barrel when the load overcomes the operator and forces the crank handle 
backwards against his applied force, the barrel is placed loose on the 
crank shaft. Near one end of the shaft is pinned a collar and next to it 
a ratchet wheel, also loose on the shaft, with a pawljhung to the frame, 
the ratchet having its sides of corresponding size for frictional action 
with the adjacent Larval end. The other end of barrel is also forced for 
frictional action with a second loose ratchet wheel, having on its further 
side a boss with a spiral inclined face acting upon the incline of a fixed 
collar attached to the shaft. The second ratchet has also a pawl hung to 
the frame. 

1986. Cravats, F. A. Juin.—Dated 19th May. 


1879. 6d. 
This relates to a cravat having a tube or 


sheath for the neck band or 
1987. Horse Kell and A, Meats.—Dated 19th May, 1879.—( Not 


proceeded with, 

The ends of the teeth are fixed to a rod which passes through one arm 
of a bell-crank lever Par | in a suitable fulcrum, the other arm of the 
lever having a steel pin which works in a bayonet slot in the end of the 
lever operating the bell crank to raise and lower the teeth. 

1993. Winpow Sasnes, W. S. Simpson.— Dated 20th May, 1879. 6d. 

This consists in so constructing the sash that while it is free to slide 
up and down in the sash frame in the ordinary menner it may also, 
when desired, be pivotted to a horizontal position, or be inclined to any 
required angle. 
1004. Execrric Bett Arranatos, H. J. K. Bouchette and J. Aldridge.— 

Dated 20th May, 1879.—{ Not proceeded with.) 2d. 

A om block of ees is iq agh the wall, and on its front side is 
recessed to receive io cov the recess. A stud is 
provided, by means of the ss to ring bells 


position, , also a little spermaciti is added while the mass is again 
heated for several hours, and then from one-fifteenth to one-twelfth part 


of sulphur for every hundred parts is added 


2017. Pires ror Smoxine Topacco, H. Meyer.—Dated 21st May, 1879. 
—(Not proceeded with.)\—(A communication.) 2d. 

The mouthpiece has a perforated tube of the same length as the stem, 
and over which is a tube of raw or crude meerschaum, the two being 
inserted into the stem, so that the nicotine and moisture from the tobacco 
pass through the perforations in the inner tube and are absorbed by the 
meerschaum tube. 


2022. Wasnine Macuines, WV. Crockatt.—Dated 21st May, 1879.—(Not 
form in 


proceeded with.) 2d. 
plan, the 
ental form, corrugated right across the tal 


werk is connected in a special manner to and driven by a pulley actuated 

by a band or belt from the prime mover. The wheel when in motion 

acts upon a resisting body suitably placed to exert a pressure upon the 

perimeter of the wheel, and thus retard to a certain degree its velocity. 

20386. Apparatus ror Heatine Water, &c., J. Fisher.—Dated 22nd May, 
1879.—(Not procecded with.) 4d. f 

Where the apparatus is tobe used for heating water for one or more 
boilers by means of exhaust or waste steam, a straight pipe is arranged 
of sufficient internal di ter in an inclined position, and at its lower 
end a cistern or reservoir is arranged into which any water admitted into 
the pipe flows and collects. 

2039. Propucixe PLates ror Printine, C. Wayte and C. Hertog.—Dated 
22nd May, 1879. 2d. 

A thin black or non-actinic film is taken, or a layer of coloured paper 
or other suitable material, such film or such layer being produced or 
placed on glass or other transparent materia]. Upon this film is drawn, 
printed, or otherwise produced on an enlarged oud. the design, print, or 
figure of which a plate is required, and such design is cut, scraped, or 
worked out of the film or layer, so as to produce either a positive or a 
negative, as the case may be. From this positive or negative a copy of 
any required size may be produced by ges gp yl and ‘ten transferred 
by any well-known process to stone, me or otherwise for printing 
purposes. 

. Grip Frame For Securine & B. Sutcliffe.—Dated 22nd 
May, 1879.—(Not proceeded with.) 2d. 

The tiles are first bound together by two longitudinal wires, the ends 
of which are turned at right angles over the ends of the outermost tiles. 
Over these is laid a frame made of two longitudinal wires, braced together 
by cross pieces of flat wire, the ends of which are bent or coiled round 
the strong wires, an e tiles are secured to the latter by means of a 
series of clips or grippers also made of flat wire. 

2044. Prepanina Tar Water, J. B. Brissand.—Dated 22nd May, 1879.— 
(Not proceeded with.) 2d. 

This consists in coating a shaving of wood with tar. 

2045. Printine, J. Butterfield and J. Harper—Dated 22nd May, 1879.— 
(Not proceeded with.) 2d. 

This consists in printing from a rotary cylinder of stone or zinc on 
which the design is drawn, and further in the combination with an 
impression cylinder of one or more rotary stones or metal cylinders each 
provided with its own set of damping and inking apparatus, so as to 
print from a continuous roll, and with different colours. 

2046. Manuractoure oF PararFFine O11, &c., W. R. Lake.— Dated 22nd 
May, 1879.—(A communication.) 4d. 

This consists in the extraction by any suitable process of paraffine, or 
oil, or other products existing in peat, such for example as anthracinue 
and its derivatives and other matters suitable for the manufacture of 
colours. 


2047. WorkING THE TraFric oN OVERHEAD Raitways, H. E£. Newton. 
—Dat:d 22nd May, 1879.—(A communication.}- (Not proceeded with.) 


2d. 

This consists, First, in means for securing and disconnecting the 
vehicle to or from the endless chain or rope without interrupting the 
onward movement of the rope ; and Secondly, in a means for preventing 
the vehicle getting off the rails in case of an accident occurring to the 
wheels or axles or from any other cause. 

2050. Apparatus Separatinc Ones, &c., 0. G. Bolitho.—Dated 

22nd May, 1879.—(Not proceeded with.) 2d. 

ings are employed forming channels having the same breadth 
throughout, or nearly so, but increasing in length from bottom to top. 
These casings may be formed by two similar cones or pyramids, one 
inside the other, with their axes vertical,so that by raising or lowering the 
inner cone or pyramid, the channel between them can be altered in 
breadth when desired. 


2051. Constkuction AND Proputsion or Surps, &c., P. M. Justice.— 
Dated 22nd May, 1879.—(A communication.) 6d. 

This consists in providing the bottom of the craft with two or more 
keels, and in locating in the spaces between them a valve or valves, by 
which blasts of air directed downwards against the valve or valves shall 
be deflected against the water contained between the keels. It consists 
also in making the valve or valves movable upon pivots for the purpose 
of deflecting the blasts of air either forward or aft, and in the peculiar 
shape of the ship. 

2054. Bricks ror Retarsinc Woop Paps, A. Johnson.—Dated 23rd May, 
1879.—(Not proceeded with.) 2d. 

Special bricks are made having one or more dovetailed recesses, into 
which are fitted pieces of wood. 

2058. Manvuracture or TExtiLeE Fasrics, G, W. von Nawrocki.—Dated 
23rd May, 1879.—(A communication.}—( Not proceeded with.) 2d. 

This consists in applying a groundwarp and two or more pattern w 
in such a manner that the elevation of any pattern thread oun 
ground, and therefore the effect of the pattern is produced by passing 
said thread over one or more other pattern threads which do not form a 
pattern at the same place. 

2059. Stream Encine Appiiances, G. W. von Nawrocki.—Dated 23rd 
May, 1879.—(A communication.)—(Not proceeded with.) 2d. 
relates to the arrangement of the various parts of steam engines, 
also to the valves and valve gear, and to a device for discharging the water 
of condensation. 
2061. Manvuracture or CANDLES, MATCHES, AND Wicks, J. L. Field.— 
Dated 33rd May, 1879, 4d. 

This consists in treating or preparing wicks in or for the manufacture 
of candles and wax matches and twisted cotton wicks for lamps with a 
substance having such qualities that it or they will volatilise in a burn- 
ing wick, and that on the extinction of the flame volatilisation will cease 
and combustion will be arrested. 


2066. Attoys, W. R. Lake.—Dated 23rd May, 1879.—(A communication.) 
—({Not proceeded with.) 2d. 

Equal | wd of pure tin and brass are melted together, then while con- 
tinuing the heating two parts of native antimony are added. This allo: 
is then poured out, and when it has become solid is pulverised. Ord. 
nary tin is melted and with it is mixed from 15 to 20 per cent. of the 
powder, and to this is added 10 per cent. of bismuth. 

2068. APPARATUS FOR REELING, WINDING, AND BeamtnG Yakx, J. 
Smatlley.—Dated 23rd May, 1879.—(Not with.) 2d. 

This relates to a means for reeling, winding, and beaming yarn direct 

from the spinning bobbin or spool. 
2070. Macuinery For aND Bianks FoR RUBBER 
SHoes, &c., F. Baylies.—Dated 23rd May, 1879.—(Complete.) 6d. 
is ‘ists in the bination of a supporting and roll or 
other surfaces for supporting and carrying forward the web or sheet to 
be cut, and cams and connections udapted to move the cutter in the 
direction of the movement of the web to be cut, and also at right angles 
to that direction. 


2074. Oxsrainine EB. Turpin.—Dated 24th May, 1879. 


—(Not proceeded with. 
This consists in obtaining motive power by evaporising anhydrous 
hypo-azotic acid or its equivalents. 
2075. Maxine Pires, Tuses on CYLINDERS, OF IRON OR Steet, D. ¥. 
Stewart and L. J. Pirie.—Dated 24th May, 1879.—(Not proceeded with.) 


The washing chamber is of wood of 
bottom being of a se g 
part up to where it joins the vertical sides. The internal rubber is in 
the form of a hollow drum with bars all round, and it rolls and rubs the 
clothes below it over the corrugated surface of the bottom of the washing 
chamber. 

2026. SunstITUTES FOR TERRESTRIAL OR CELESTIAL GLoBEs, D. Doyle.— 
—Dated 2ist May, 1879.—(Not proceeded with.) 2d. 

Two, three, or four maps of the globe are drawn on transparent plates 
or discs of glass or horn, and have a figure drawn thereon corresponding 
toan “analemma” on a globe, but drawn so as to show not only the 
sun’s celestial latitude or place in the ecliptic, but also the equation of 


This ists in helically coiling one or more strips or bars of malleable 
iron or of weldable steel and in uniting the coils together at their edges 
by a combined welding and rolling process, 

2076. APPARATUS FOR THE MANUFACTURE OF IRON AND &TEEL, 8. R 
Smyth.— Dated 24th May, 1879. 6d. 

This relates to improvements on patent No. 1767, of the year 1877, and 
consists in using a separate single upright top atomiser for each af the 
various liquid compounds, and each having a round tank fixed to the 
upper part to hold the compound. The pipe arrangements are the same, 
except that a flap valve is fixed on the upper part of the dome of the 


time for any given day in the year. Plates or discs have drawn on them 
maps of the meridians and parallels of latitude on the above principle of 
delineation, and are secured to the former plates or discs, 


2080. Sree. Pins, D. Bateman.—Dated 21st May, 1879.—(Not proceeded 
2d 


with.) 2d. 
The steel wire is treated to an unhealding process in pent ag oe of 
drawing, leaving it soft and bright on the surface, so that the healding 
and pointing may be more easily accomplished. When formed the pins 
are placed in a closed pot and subjected toa warm red heat, and then 
plunged in a bath of fx after which they are passed over a charcoal or 
cinder fire until the colour changes to a blue-brown or straw colour. They 
are then chilled and passed through a bath of shellac varnish and dried 
off and finished. 

2081. Fiusnine Cisterns ror WATER-CLOSETS, &c., J. Dodd.—Dated 21st 

May, 1879.—(Not proceeded with.) 2d. 

A flushing cistern is provided with a syphon pipe descending from a 
tray within the cistern through the base of the cistern, the short leg of 
the syphon opening into the cistern near the bottom. The syphon pipe 
is provided with four valves, two within the tray, one of which opens 
into the long leg of the syphon, and the other into the short leg, and two 
at the other end of the syphon, viz., one to close the communication 
between the short leg and the cistern, and the other to close the com- 
munication between the long leg and the flushing pipe, which is a con- 


tinuation of the long leg, 
2082. Governor ror MARINE AND Enarnes, J. Sample.—Dated 21st 


May, 1879.—(Not proceeded with.) 2d. 


, 80 that when one of them is at work there is no action in the 
other. Instead of atmospheric air beg employed as the carrier of the 
compounds, carburetted hydrogen or coal-gas, also blast or any furnace 
gas, may be employed for this purpose. Dry compounds may be used 
either separately or in conjunction with the liquid compounds, and 
carried forward in the same way. These compounds are, First, calcium, 
or lime of any kind ground; Secondly, coal, coke, or charcoal dust; 
Thirdly, manganese oxide ground ; Fourthly, soda ash; Fifthly, silica or 
sand and common salt ; aud Sixthly, iron ore ground, or hammer or roll 
scale, or any other oxide of iron. Instead of the metal receiver described 
in above patent, the receiver may be placed on a movable trolley, and 
hung on hollow trunnions, through which the blast of air, gases, and 
compounds enter into the metal in the receiver. 

2078. Manuracture oF Nalizs, G. von Nawrocki.—Dated 24th May, 

1879. —(A communication.) Not proceeded with.) 2d. 

The main feature is the use of knives, which nip and divide the wire, 
slanting so that by suitable pressing and stamping appliances the head is 
made entirely. 

2081. Packinc ror THE Jornts or Steam Cyuinpers, &c., T. and A, 
Caliender and A. B. Herbert.—Dated 26th May, 1879. 2d. 

This consists of a combination of parings of leather, hides, or skins with 
tow or other similar fibrous material. 

2084. Larues, G. W. von Nawrocki.—Dated 26th May, 1879.—(A communi- 
cation.)—{ Not proceeded with.) 2d. 

This consists in driving the face-plate of a lathe by means ofa toothed 
disc or ring mounted on the same axle as the face-plate and driven by a 
stationary piniou, the pitch-line of said disc corresponding in shape to 
the article to be cut on the lathe, 


| 
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DETERMINATION OF THE STRESSES IN RE- 
DUNDANT STRUCTUR WITH SPECIAL 
APPLICATION TO THE D RMINATION OF 
THE HORIZONTAL THRUSTS AT THE ABUT- 
MENTS OF BRIDGE STRUCTURES. 


By Rosert H. 
No. L 


Tus paper deals chiefly with the determination of the hori- 
zontal components of abutment thrusts, because this is the most 
important ical application of the general method. The 
neral method, however, is also explained for structures of any 
of redundancy. The abutment thrust problem being the 
chief subject of the paper, there is added an appendix, in which 
are given the most convenient forms of the equations showing 
the directions of’ the abutment thrusts on hinged structures, that 
is, on structures composed of two stiff girders joined by a flexible 
joint somewhere between the abutments, and resting one on each 
abutment in such a way that the junction with the abutment 
may be considered practically a flexible joint. As such structures 
are now yearly becoming more common, the author can hardly 
doubt that the correct solution of this comparatively simple 
‘blem has been worked out by many bridge designers ; but as 
rrect solutions have been published, and as, so far as is 
known to the author, the correct solution has not been published, 
he thinks it proper to add this appendix, although the problem 
is not included in the general scope of the paper, because this 
class of structure does not belong to the redundant class. The 
-two girders, along with the “earth link” or “‘ abutment link,” 
form a three-linked frame which is stiff and non-redundant, so 
that the stresses in it are perfectly determinate without reference 
to the pliabilities of its different members. 

As the paper is an extract from a course of lectures on the 
general subject of strength of structures, the author must ask 
the indulgence of his readers if here and there reference seems to 
be made to what is not included in the paper itself. The few 
references of this kind that appear will not lead to any confusion, 
as they concern propositions so simple in themselves that proofs 
of them would not, in any case, have come within the scope of 
such a paper as this. Links which are only called upon to bear 
pulls in the direction of their axes are called ‘‘ties.” ‘Those which 
are capable of resisting bending, but are called upon to bear only 
thrusts in the direction of their axes, are called ‘‘ struts.” Those 
which are exposed to bending moments, as well as to pulls or 
thrusts, are called “‘ beam links,” or sometimes simply “‘ beatas.” 

The first part of the paper deals with “link-works,” or 
skeleton structures; the second part with “mass” structures, 
the different parte of which are exposed to bending —4 = 
such as solid rib arches. The abutment thrusts are first foun 
on the supposition that the sections of the different members are 
among the data of the problems. Secondly they are found from 
the supposition that these sections—not known at the outset—are 
to be finally proportioned, as nearly as possible, to the whole 
forces acting through them. 

A link-work is said to be of one, two, three, &c., degrees of 
redundancy, according as the number of its links is one, two, or 
three greater than that number which, for the given number of 
flexible joints, is just required to make it stiff. That just suffi- 
cient number of links is (2n-3) if n be the number of joints. In 
non-redundant structures, of whatever class, there are always 
two and sometimes more than two joints at which no more than 
two links meet. 

To determine the horizontal thrust at the abutments of bridge 


“structures if the bridge be made of two stiff members hinged 


together at the centre, or elsewhere, these thrusts are easily 
found* ; but if the bridge consist in a single member which is in 
itself stiff, and which is laid upon two abutments capable of both 
horizontal and vertical reaction, then the thrusts cannot be found 
without taking into account the modulus of elasticity of these 
abutments—that is, the amount by which the abutments yield 
to the thrust. In fact, the earth, along with the abutments built 
on it, form a new link which has been added to a structure 
which is already s*iff, and thus the combination has resulted in a 
redundant structure, in which the stresses, of course, depend we 
the relative moduli ‘of elasticity. The hinged structures, when 
connected with the earth, are non-redandant, while ordinary 
girders are redundant. If we know all the moduli of elasticity of 
the different parts of a redundant structure, however, the finding 
of the stresses becomes a determinate problem. 


There are two cases of special interest—first, when all the dif- 
ferent sections are given as data from which to calculate the 
stresses; secondly, when it is given that all the sections will be 
as nearly as possible proportioned to the thrusts or pulls which 
will be ultimately found to come upon them. The latter is the 
easier of solution, but we will take the former first, as being better 
_— to illustrate the principles upon which the calculations are 


e. 

I have on another occasion remarked on the importance 
of the theorem that, provided the strains throughout are so small 
that they create no important deformation of the structure as a 
whole—that is, so long as the angles between the links are not 
altered to an important extent—the stress caused in any member 
by the application to the structure of a complex balancing system 

forces is the algebraic sum of the stresses which would be 
caused in that member by the different balancing systems of 
forces into which the complex system may be resolved. A similar 
theorem, of course, is true for the strains. The theorem is not 
approximately true when the strains and resulting deformations 
are very large, for exactly similar reasons to those that make very 
loud sounds travel faster than moderately loud sounds. An im- 
portant special case of this theorem is that of different balancing 
systems of forces similar to each other—that is, the pairs of forces 
acting in corresponding force-lines having all the same ratio. 
Evidently the whole deformation in every particular is increased 
in the same ratio in which each and all of the forces are increased. 
The bridge exposed only to vertical loads can be balanced under 
these loads and vertical reactions at the piers. The vertical reac- 
tions at the piers necessary to balance the loads are easily deter- 
mined, and, provided the structure unconnected with the earth be 
non-redundant, the exact deformation of the whole structure due 
to this balancing system of vertical loads can be found by the 
help of an ordin stress diagram, so soon as the sections are 
known, and the modulus of elasticity of the material out of which 
the members are made. 

Since these vertical forces by themselves form a balancing 
system, the remaining forces acting on the bridge must also form 
& balancing system. These remaining forces are simply the hori- 
zontal components of the abutment thrusts, which must therefore 
be equal and opposite in the line joining the abutments. The 
magnitudes of these are as yet unknown, as also their directions, 
i.e., whether the abutment exerts a pullora thrust. This latter 
can usually easily be guessed, but it is of no importance to be able to 
guess it. assuming a magnitude for these horizontal component 
abutment thrusts, the stresses throughout the frame caused by them 
can be found by the ordinary method of drawing a stress diagram, 

from these stresses the whole deformation of the structure 
which would be caused by them if they were of this assumed 
magnitude. The actual deformations caused by the real hori- 
zontal abutment thrusts are greater or less than this in the pro- 
portion that the actual thrust is greater or less than that assumed ; 
and here the word “‘ less” is intended to include pee ge mame of 
a change of sign from the assumed thrust to the thrust, an 
a corresponding change of sign in the deformation. 

Now, if the abutments were perfectly rigid, these two systems 
of balancing forces would produce no alteration of the span, i.e. 
the rizontal 


between the abutments; and thus the horiz 
Taek * Bee Appendix. 


thrust can be immediately found by the condition that the gene- 


equal in magnitude o te in sign to 

the vertical forces acting on the But the abutments = 

never perfectly eir exact modulus of elasticity may be 


face of the abutment yield outward the amount ft upon the ap- 


i of the horizontal thrust H, H being + if a thrust, — if 
a pull. 
system of vertical forces usually produces an expan- 

sion of the span if the structure be 
be mainly above the line of the abutments; and usually 
roduces a contraction of the if the structure lie mainly 
low the line of abutments. t A be the positive expan- 
sion caused by these vertical forces. A isaknownquantity. Let 
the positive contraction caused by the assumed thrust inwards 
H, be A. The actual positive contraction caused by the actual 


thrust H measured positively inwards is, therefore, 4, a. 


Then we have A 15, (5+ 
As said above, if C=, then H=H, *. In this first case all 


the sections have been supposed known at the outset, and there- 
fore also the whole load and its distribution can from the first be 
calculated with any desired degree of accuracy. Of course this 
cannot represent any actual problem in engineering designing, 
because the individual sections must be proportioned either 
roughly or accurately to the forces through them, and these can- 
not be known until the horizontal thrusts have been determined ; 
and besides the whole load producing these stresses is itself 
partly dependent on the sizes of the sections. The method, how- 
ever, may be of use in making calculations as to the safety of an 
existing structure. 

Secondly, suppose the data to be that the sections are 
finally to be proportioned as nearly as possible to the forces 
through them. We will see presently that an exact pro- 
portioning of them is theoretically as well as practically 
impossible. The material throughout the structure is generally 
the same, but if there be two or more materials used, it is easy 
to allow to the different members a — or smaller elongation 
in inverse proportion to their moduli ot elasticity. 

The supposition of proportionality of the sections to the forces 
leads to every member being supposed altered in length in the 
same proportion, provided the material be the same throughout. 
Moreover, since the stress to come on each section is known at 
the outset—at least so soon as it is known whether it be in com- 
pression or in tension—the ratio of change of length which is 
common to all the members is known at the outset. As this 
ratio of change of length is for compression in some members and 
for tension in others, the phrase the “‘ given strain” may be used 
to refer to it, whether with the positive or with the negative 
sign. The elongation or contraction of the span is, of course, 
deducible from the given strain with the proper signs in the dif- 
ferent members. Since the amount of the strain is given, the 
only variation possible in the elongation of the span with this 
strain in all the members is the variation due to the change of 
sign of the strain in one, several, or all the members. is 
variation is, therefore, not a gradual one, but one by finite differ- 
ences, and only a certain finite number of elongations of span 
can be consistent with the existence of the given strain through- 
out the structure. The sign of the strain in any f anes member 
for a given vertical loading of the structure, will depend on the 
magnitude of the horizontal thrust at the abutment. 

w out, now, a stress diagram showing the forces on the dif- 
ferent members due to the vertical system of balancing forces, 
i.e., for the loads and the vertical reactions at the piers. In this 
diagram either the weight of the different members themselves 
may be neglected, or a roughly-estimated allowance may be made 
for them. Next draw out a stress diagram showing the forces on 
the different members due to a pair of equal and opposite hori- 
zontal abutment thrusts, the magnitude of the thrust being 
supposed unity. The proper sign to take for this hori- 
zontal reaction is always easily recognised from the nature 
of the joint at the abutment. If the structure lie chiefly above 
the line joining the abutments, these abutments will generally 
thrust inwards upon the structure; if it lie chiefly below this 
line, the abutments may exert either an inward thrust or an out- 
ward pull, according to the nature of the joint; but most 
commonly it will be a pull. In almost all cases it is quite eas 
to recognise whether the action will be a thrust or a pull, and it 


is of no great consequence if a mistake be made in judging at first | both 


which it be, fur the mistake will be eliminated afterward. The 
stresses in each member caused hy the actual horizontal thrust 
will be greater than that shown by this latter diagram in the ratio 
that the actual thrust is greaterthan unity. These two diagrams 
will show stresses of the same sign in some members, and stresses 
of different signs in some other members. If the horizontal 
thrust be supposed increased or dimir.ished in any ratio, so long 
as its sign is not changed, the whole stress due to both horizon 
and vertical forces in any member where these two diagrams show 
the same sign will always remain of that sign; but the sign of the 
whole stress, due to both horizontal and vertical forces in an 
member where these two diagrams show different signs, wi 
depend upon whether the horizontal thrust is large enough to 
counteract, or more than counteract, the effect of the vertical 
loading. if the horizontal thrust were zero, the sign in each 
member would be that shown by the vertical load stress diagram. 
But this distribution of strains would result in an alteration of 
the span, which would be resisted at the abutment joints. The 


action of the abutment is almost yo oR pore if the abut- | to 
e the actual! i 


ments be properly designed—to Yy_ occurring 
alteration of the span less than the above amount due to the 
vertical forces alone with the given strain; that is, if this altera- 
tion be an elongation, when the structure is an arch, the abut- 
ments thrust inwards; if it be a contraction, the abutments will 
pull outwards. 

Examine now the ratios of the forces in the two Sager 
latter for unit horizontal thrust—through those members whose 
stresses are of different sign according to the two diagrams, and 
number these members in the order of the magnitudes of these 
ratios ; that member being called 1, in which the ratio of the force 
shown by the vertical | diagram to that shown by the hori- 
zontal thrust diagram is least. Now suppose the horizontal 
thrust increased from zero to such an amount that it creates in 
this bar 1 a force greater than that caused by the vertical loading, 
so that the sign of the resultant stress in 1 will be that of the 
horizontal thrust diagram; the thrust being, however, not 
supposed increased so far as to allow it to predominate in deter- 
mining the sign of the stress in bar 2. Then calculate the new 
span elongation corresponding to the given strain. This is best 

‘one by Pepe: | the alteration in the elongation of the span 
due to this reversal of the sign of the strainin1. The calculation 
may, of course, e either phically or arithmetically. 
Let the alteration of the s for the os strain when the hori- 
zontal thrust is zero be called Ao, and this last calcu tera- 
tion with the stress in 1 changed be called Ai. Let the modulus of 
elasticity of the abutment 


newly calculated span elongation A1 would correspond to an 
abutment thrust C A,. Call the horizontal thrust which it was 
necessary to suppose existent in order to change the sign of the 
strain in the link 1, H). 

Then if C 4,> Hj; evidently the abutment will cause this 
change of sign in the stress on 1, and there will be a finite stress 


an arch, i.¢., if it | ¢h: 


C; that is, if the actual span | 
| alterationis A, the actual horizontal thrust will be C A. Now this 


in this 1 contrary to that produced by the vertical loads alone. 


Also clearly C 4 ,> H (actually ng thrust) > Hi. 

Now suppose the horizontal thrust increased to more than Hg, 
of the strain in bar 2 contrary to 
that given by the vertical load alone. Calculate the new corre- 
sponding span elongation A» Then if H»>C As, evidently the 
actuall ng abutment thrust will not be sufficient to 
reverse the strain in 2, and will lie in amount somewhere between 
Hi and He. But if C as> He, this strain will —. be 


and find the corresponding s elongation As Then if 
C the actual thrust wii be 


than He. 

is process to the necessary extent the limits within which 
really lies may be found. Here C is supposed known, and 
the weights of the members themselves have been either alto- 
gether neglected or only approximated to by guess-work. 

It is evident that in general the actual horizontal thrust will 
lie somewhere between the limits found by the above process, 
not exactly at either limit. This means that it is impossible 
that exactly the given strain should exist throughout the whole 
structure. If the structure is a very simple one, i.e., if it con- 
sist of very few parts, then the limits will be wide apart, and 


ually occurring 
agree in all the members very closel = the given strain. *... 
made up of a v 
“Timiting 


iagram: 
are different, and where the H stress predominates; while the 
lower limiting value of H must be taken in proportioning the 
sections of those members in which the stresses caused by the 
loads and by H are different, and in which the stress caused by 
the vertical load predominates. Unless the weight of the structure 
be great compared with the load borne by it, this calculation in 
which only a roughly guessed allowance for the weight of the 
structure itself is made, will be sufficient, because the sections 
have been proportioned to a thrust greater than the actual one. 

But a re-calculation of the sections can easily be made, making 
allowance for ‘the weights of the pieces based upon the forces 
found by this first operation. ese extra link-weights will 
rarely be great enough to change the sign of the stresss in any of 
the members, and, therefore, the horizontal component of the 
resultant reaction. at the abutment will have the same limits as 
before. It should be carefully noticed, however, if any such 
change of sign does take place, and, if it does, the limits of the 
horizontal thrust should be altered accordingly in the new stress 
diagram drawn out. When the sections are Enally determined, 
then the exact stresses on each member can be found, if desired 
according to the method already explained. The possibility of 
these final calculations, however, is only of theoretical interest 
because the data upon whicn they are based, namely, a knowledge 
of C and of the modulus of elasticity of all the different links, are 
never completely given. 

Few, if any, experiments have been made upon the elastic 
resistance of abutments, and with r to the modulus of elas- 
ticity of the links it must be remembered that any nice calcula- 
tions are seriously vitiated by any appreciable looseness at the 
joints, and a perfect fit at every joint is not attainable even with 
the most expensive workmanship. Even the most finely finished 
bearing surfaces allow a certain small approximation of the 
touching bodies without creating a bearing pressure at all in 
the proportion of the modulus of elasticity. e reason is that 
for small pressures the a is very irregularly distributed 
over the surface—probably concentrated at a few points or minute 
surfaces, which, of course, yield very easily in proportion to the 
small resisting section immediately underneath them. 


THE Orro BicycLE.—We are requested by Mr. Otto to say 
that the statement attached to the abstract of specificatio 
No. 1274, 1879, published in THz of the 21st 
November last, to the effect that the application was ‘not pro- 
ceeded with” was incorrect, the fact being that the letters patent 
were sealed on the 27th of June, 1879. 
AMERICAN Tron 1n OLDEN TrveEs.—It will not be uninter 
to glance at this time of activity of the iron trade at its earlier 
history in this country, presenting as this does striking contrasts 
as regards the amount produced and the circumstances 
attendant on the variable fortunes of the industry. In the time 
of the colonies the great iron producing capacity of this country 
became vey apparent. Of pig and bar iron ay ge by England 
up to 1735, bar ye a duty of 10°25 dols. and pig iron 
15°17 dols. per ton. English merchants in their own interests 
reasons of policy for tlie admission of these articles free, 
and succeeded, notwithstanding the opposition of the English 
manufacturers, who, however, succeeded in securing a statute 
wanes the colonies from erecting rolling or slitting mills, or 
orges to work with a tilt hammer, or manufacturing steel for 
exportation, under a penalty of 1500 dols. The manufacturers, 
though themselves possessing iron and wood fue) in close proxi- 
mity, were in such mortal fear of our iron that they found their 
best argument in the distress that would be thus brought on 
English workers. In 1761 England only manufactured 17,000 
tons. American iron manufactures were located in New York, 
New Jersey, Pennsylvania, Maryland, and Virginia. Our exports 
of bar iron to England from 1754 to 1771 advanced from 1059 tons 
2222 tons, declining to 639 tons in 1774. The colonies 
exported pig iron to Great Britain in 1764, as for a before, to 
the amount of 2554 tons, and in 1771 the exportation rose to 5303 
tons. The determination of the colonies in 1774 not to export to 
Great Britain any merchandise or manufactures, nor to import the 
same until grievances were redressed, does not appear to have 
been at once strictly kept. As regards either bar or pig iron in 
the year of Independence, the shipment of bar fell down to 28 
tons and of pig to 316 tons. The war with Great Britain gave an 
important impulse to our iron industry and supplied mechanics 
who had served in shops attached to textile ls for the con- 
struction and repair of their machinery. Ironworks and foundries 
es up_in New England, Maryland, Pennsylvania, and 
irginia. It is to be tted no statistics are obtainable of the 
Pp ucts of that time, though accounts cannot fail to have been 
ept of cannon, shell, and shot. The protection to which the 
iron industry of this country owes so much was initiated by Con-- 
gress in 1792, and was regarded in England as a retaliation on the 
restrictions she had imposed on the export of models of textile 
machinery, and the machinery itself. We invaded England, 
however, in the — of inventions, and thus obtained a noble 
revenge. 1t is worth noting that the prices of bar iron from 1793 
to 1797 were from 90 dols. to 95dols. per ton; from 1800 to 1801 
they rose to 100 dols. to 105 dols. per ton, and from 1803 to 1807 
from 410 dols. to 115 dols. A ve ere of these prices with 
those now ruling shows in a striking light the economies that have 
been effected both in mining, transport of the ore, and the 
cesses of manufacture. The increase of our tariff rates in 1828 
did not prove sufficient to prevent foreign competition. The new 
duties were pig iron 12°50 dols. per ton; hammered iron, 
22°40 dols. ; rolled iron, 37°50 dols. per ton. e importation was 
to such an extent that it aided the war debt in being rapidly 
off. The effect of the reduction of the duty on foreign iron by 
Congress in 1833, with subsequent incidents in the trade, wil] be 
traced in our next issue,—Cleveland Trade Review, 


; unknown even approximately, but without a know feo t 
i there are no data upon which to base a calculation of the hori- 
ij zontal thrust. Suppose it known, equal to C, that is, let the sur- 
{] = the thrust increased to H; sufficient to reverse the strain in 
Hi 
ound WI small in comparison WI whole 
forces involved, and the yom A occurring strains need in no 
member be very different from the given strair, In either case, 
in order to insure that the actually occurring strains should be 
in all the members rather less than greater than the given strain, 
it is necessary in proportioning the sections to ~~ the stress 
diagram given by the higher limiting value of H, for all those 
members in which the stress signs are the same in the two 
| 
| 
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BOILER FEEDING APPARATUS. 


MESSRS. GRESHAM AND CRAVEN, ORDSALL-LANE, MANCHESTER, ENGINEERS. 


ra 


OVERFLOW 


Ws illustrate above new modifications of the injector and 
water elevator, manufactured by Messrs, Gresham and 
Craven, of Manchester. Our engravings explain themselves. 
One view shows an arrangement for lifting water directly from 
a ditch or pond at the side of the road, useful for ballasting 
engines. At the other side is seen a water lifter permanently 
fixed in a well in conjunction with a water crane. By 
coupling a steam pipe from the boiler with the lifter, the engine 

can be speedily filled. The detail sectional drawings 
show Sheward and Gresham’s improved injector, for which it is 
claimed that the Sheward and Gresham injector is the only one 
in which, by very simple arrangement, the whole of the 
internal can be withdrawn from the external case, 
without king any pipe joints. In the injectors offered 
‘by other makers, only two-thirds of the internal 
can be withdrawn, leaving the steam cone a fixture, which 
cannot be removed without breaking the pipe joints. 
Experience has shown the need of some simple method of 
examining the internal working parts of injectors, as under the 
most favourable conditions they will at times get choked or 
furred up, and in co uence will either deliver less water 
than they should, or will cease working altogether. This objec- 
tion is overcome in the Sheward and Gresham injector, as by t- 


very simple arrangement the whole of the internal 
the instrument can, without breaking any pipe joints, be with- 
drawn from the external case, examined, cleaned, and replaced 


withina few minutes. Two modifications of thisinstrument are 
. shown, one non-adjustable, adapted for lifting, and the other 
. adjustable for forcing. The remaining engravings show the 
. method of fitting this instrument to locomotives. 


A PLUMBER'S CRAMP. 


WE illustrate herewith an American tool for facilitating the 
making of wiped joints. It consists of a sliding collar to go 


round a pipe, to which it is secured by apinching screw. 


The collar carries an arm, at the end of which is hinged a| 1 


pincers which holds the cock to be secured to the pipe. All 
the parts of the cramp are adjustable, and it appears to be 
admirably adapted to aid the plumber in making troublesome 
joints without the aid of an assistant. 


PUMPING ENGINES AT NEWENT COLLIERIES. 
WE illustrate at 27 a pair of horizontal pumping 
engines, constructed for the Newent Coal and Iron Company 


| by Messrs. Frank, Pearn, Wells, and Co., West Gorton, 


who, beginning not many years since as builders of donkey 
pum ave by degrees got on to the construction of heavy 
machinery like that which we illustrate. The 
ment is so clearly shown by our engraving that no detailed 
description is n . The steam cylinders are 22in. dia- 
meter, with a stroke oF 2ft. The double-acting rams are Qin. 
diameter, and are calculated to lift 36,000 gallons per hour 
280ft. high. The exhaust is passed through a condenger 
attached to the suction. The engines can be worked 
separately. They well maintain the reputation 
of the 


Sours Kunstneron Musrum.—Visitors during the week ending 
Jan. 3rd, 1880 :—On Wednesday, and Satur- 
day, free, from 10 a.m. to 10 p.m. 14,715; mer:an- 
tile marine, building materials, and other vollections, 3377. On 
Thursday and Friday, admission 6d., fr .n 10 a.m. till 4 p.m., 
Museum, 886; mercantile marine, buil’ ag materials, and other 
collections, 113. Total, 19,091. Average of corresponding week 
in nn years, 27,440, Total from the opening of the Museum, 
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THE PATENT JOURNAL. 
Condensed from the Journal of the of the Commissioners of Patents. 


ment, for Patent ons, 

much unnecessary trouble and annoyance both to themselves and 
to the Patent-office officials by giving the number of the page of 
Tue ENGINEER at which the Specification they 
to, instead oy giving the proper number of the 

The mistake has been made by looking Tus 
place of turning to those pages and finding the numbers of the 
Specification. 


Grants and Dates of Provisional Protection for Six Months. 
4364. of Carson and Acip 


the Pyarrszs of Lnon and Correr E. C, EB. 
L. L. Labois, 


1879. 
4876. of Finrovs Marteriats, W. G. H. Peltzer, 
y.—Partly a communication from O. Rerke, Rheydt, and 
Brink, M. Gladbach.—28th November, 1879. 
5105. SULPaATE of Sopa and Porassa, C. 
and Roap Car Tractioy, Hallidie, York- buildings, 


8 ell, Liverpool. 

5109. of Lime, ‘ow 

5111, Breecu-Loapine D. Fraser, Edinburgh. 

5113. and the ApprTion of Numpers, J. Darling, 


5115. Toeen for Weavine, R. C. Stephenson, Bradford. 

5117. Moutpine Articies of &c., J. H. 

6119. Evecrnric Teteorarus, Sir J. Anderson and F. 8. ‘ood, Old 
Broad-street, London. 

5121. Preparation of Zixc Wuire, J. B. Freeman, Tottenham.—13th 
December, 1879. 

ADJUSTABLE Wrencu or Spanner, B. L. Atwood, Goswell-road, 


5125. ApsustaBL® Meraciic Patrens, H. J. Allison, Soutbampton- 
buil —A ~~? from L. Bouquet, Niort, France. 

5127. Evectraio Lamps, T. A. Edison, Menlo Park, New Jersey, U.S. 

5129. Suear, A. Fryer, Wilm 

5131. Spinnin, J. Charlesworth and W. Butterfield, Linthwaite, near 
Huddersfield. 

5133. PLovens, J. Howard, Bedford. 

6135. Anneaep, &c., Grass Articves, F. Siemens, Dresden, German: 
6137. TarasHIne J. H. Johnson, Lincoln's-inn fields, 
—A communication from R. and T. Elworthy, Elizabethgrad, Russia. 

5189. Boxes, H. Ciotti, Rue Blanche, Paris. 
6141. Sawino Strong, G. H. Rusby, Denby, near Huddersfield. —15th 


Invention Protected tr Six Months on the Deposit of 
Complete Specification. 


6810. Gas, H. A. Bonneville, Piccadilly, London.—A communication 
from G. 8. Dwight, Stockholm, Sweden.—29th December, 1879. 


Patents on which the Stamp Duty of £50 has been Paid. 


5056. Crusuine, &c., Grain, &c., G, E. Sherwin, Amhurst-road, Hackney, 
London.—30th December, 1876. 

61. Heatino and Me.tinc Merats in Crucipies, T. J. Smith, Fleet- 
street, London.—5th January, 1877. 

5060, PreParaTIon of VEGETABLE H. Hymans, Southampton- 
buildings, London.— 30th December, 1 

8. Inxstanps, F. W. Garrard, 1877. 

505. Srixninc Frames, Ww. Morgan-Brown, §& 
London.—6th February, 1877. 

2. Forxaces, T. Bloc! , Dukinfield. —1st January, 1877 

6. CorTTon, W. Crighton, W. Crighton, “jun., and 8. 
Crighton, Manchester. —Ist January, 1877. 

50. Meratiic Wacons, R. Hudson, Gildersome.—4th January, 1877. 

68. CircuLation of Water for Heatrno Purposes, R. R. Gi Liver- 

—6th January, 1877. 
E. and W. H. Tonks, Birmi 
J. T. Hopkinson, T: , London. —26th January, 

L. K. Scott, Charles-street, St. James's, 
—8rd January, 1877. 

46. Sprinc Matrresses, J. Blick, » Weresster. —4th January, 1877. 


Patents on which the Stamp Duty of £100 has been Paid. 


3952. Preventinc and Removine the Scare in Borers, R. Longley, 
Wors' h-dale, near —30th December, 

46. Broxzina, &c., "PAPE Leeming and Manchester, and 
F. G. Lynde, Kirkby Stephen. — —4th January, 1873. 

109. Conpensinc LIQUEFIABLE MATTERS in Gases and 
Vapours, A. M. Clark, Chancery-lane, London.—10th January, 1873. 

14. Leatuer, G. Rawle, Temple-street, Bristol, and W. N. Evans, Bed- 
mi , near ‘anuary, 1873. 

75. GLass’ — Codd, Grove-lane, Camberwell, London.—7th 
January, 1878. 


and 


8348. Cuurns, C. Lloyd, Watergate-street, Chester.—19th August, 1879. 
3452. Looms, J. Hollin ‘worth, Dobcross.—27th August, 1879. 
8482. EXTINGUISHING, , Licut in Raitway CARRIAGES, G. Brockel- 
bank, Anerley,—29th Au ugust, 1879. 
&c., R. Barlow, Union-street, Manchester.-— 


ugust, 
3496. Compustion of For, J. T. King, Liverpool.—A communication 


from H. M. Pierce.—1st 


Lon 
3516. Woven Fasnrics, H. Oliver, wn N.B.—2nd Septem- 


ber, 1879. 
3526. Looms, J. Brownhill, Denby Dale. 
3527. APPARATUR, W. L. Wise, Whitehall-place, London. 
—A communication from H. Leblanc. 
8538. Wire Sewino Macuines, T. White, Leeds. 
8534. Trusses, T. Binner, ag 
8541. Hotpmne F Frankfort-on-the-Maine, Ger- 
many.—A communication from F. W. Schwarz. 
=. ee Traps, G. J. Farrow, Wood Green, London.—8rd Septem- 
8654. Porato and Co.iectinc Macurne, E. G. R 
£, E.G. Russell and E. 


x ‘Motor ENGINES, G. G. Picking and W. Hopkins, Bow, 


8565. DyNAMO-ELECTRIC Macuines, W. Elmore, Blackfriars-road, London. 
—4th September, 1879. 
3586. a Correr, &c., Ores, A. Lambotte-Boucet, Rue Royale, 


= Macutnes, H. Smith, Possil Engine Works, 


mei. atte &c., W. Taylor, Worcester, and H. Bianchi, Bushey-hill- 
road, Surz 
3603, Suups’ L. A. Gro Bective-road, Lond: unica- 
tion from T. 0 
3604. Heatine by means of Gas, W. P. Thompson, Lord-street, Liver- 
a A. Teissonnitre. 
FFING Bospins, mby, Helliw W. Hill d W. 
Riley, Keighley.—8th September, 1 
— or Corsets, A. M. Clapham.—9th Septem- 


8921. Pianorortes, W. H. Nye, -street, Lond: N.—30th 

H. L. Wilson and J. Clegg, Clayton-le-Moors.—sth October, 

4105. Hypraviic Lirrs, C. W. Baldwin, Gracechurch-street, London.— 
10th October, 1879. 

4165, ATMosPHERIC Apparatus, A. Clark, Chancery-lane, 
London. —A communication from W. P. 

4180. Heatrync Rattway Carriages, W. R. Southampton-build- 

, London.—A communication from A. Ancelin.—15th October, 1879. 

5289. FasTenines, W. Macvitie, Birmingham.—22nd October, 1879. 

4357. Grain ELEVATORS, E. Power, Bishopsgate-street Within, London.— 
A communication from W. Stoll’ —25th October, 1879. 

4493. Bracetet, W. R. Lake, Southampto: , London.—A com- 

” Maloubier. — 4th 


n-build 
munication m 
Captain A. Jaeger. —Lith 187 
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4686. Locktsc Mecnamtsm for Sares, &c. ontague-place, 
Russell-square, London.—A communication from M. A. Dalton.—18th 
November, 1879. 

Pangvet Fioortsc, G. Howard, Berners-street, Oxford-street, 

on, 

4819. Wasuinc Macurxg, J. Paterson, Edinburgh. —25th November, 1879. 

Device for PrintinG Presses, C. Ellery, Albany, 

ew Yor! 

pine Cray, &c., A. Theyskens, Duffel, Belgium. —28th Novem- 

STEAM Cranes, G. Russell, Motherwell, N.B.—1st Decem- 


4941. Sewinc Macutnes, G. Juengst, New York.—2nd December, 1879. 


4974. Borries, J. Thompson, London. —4th 
1879. 
ARKING &c., J. Rhodes, Armley, near Leeds.—5th December, 


= SOLITAIRES, E. Dobell, Robertson-street, Hastings.—8th December, 
sa Srove for ConsuMina Smoxe, J. Moore, Balham Hill.—11th December, 


5089. Macutnes for &., Coun, G. E. Vaughan, Chancery-lane, 
don.—A communication from M. A. Keller. 
5103. Burners, J. T. C. Thomas, Minories, London.—12th December, 1879. 
5127. Evecrric Lamps, T. A. Edison, Menlo Park, U.S. 
5135. Toucuenrep ARTICLEs, F. Siemens, Dresden , Germany. 
13%. Boxes, H. Ciotti, Rue Blanche, Paris.—1l5th December, 1879. 


All ha’ 

leave 

at the office 
date. 


an interest in o peering any one of such 
in writing jections to such application 
the Commissioners of Patents itnin twenty-one days after 


1828, 8d.; 1836, 6d.; 1885, 6d.; 1901, 6d.; 1903, 6d.; 1910, 6d ; 1917, 6d.; 
1926, 10d.; 1929, 6d.; 1932, 1s.; 1944, 8d.; 1960, 6d.: 1965, 4d.; 1966, 6d.; 
1969, 6d. ; "1971, 1972, 6d.; 1980, 6d.: 1988, 6d.; 1989, 8d. 1990, 6d,; 
1991, 6d.; 2001, €d.; 20°2, 6d.; 2021, 6d.; 2029, 6d; 2042, 6d; 2048, 4d.; 
2052, 6d.; 2053, 6d.; 2055, 10d.: 3056, 6d.; ” 2057, 8d.; 2062, 6d.; 2079, 6d.; 
2082, 6d.; 2137, 4d.: 2147, 6d.; 2163, 6d.; 2182, 2d.; 2182, 2d ; 2187, 2d.; 
2188, 2d.; 2189, 2d.; 2193, 1s. 2d.; 9195, 2d.; 2197, 2198, 2d.; 2199, 
2201, 2d.; 2203, 2204, 2d.; 2208, 2d.: 
2215, 2d.; 2219, 2d.; 2221, 2d.; 
2235, 2240, 2d.; 2248, 2d.: 2249, 2d.; 2258, 4d.; 2255, 2d.; 2256, 
2281, 4d.; 2290, 4d.; "2361, 4d.; 2347, 4d.; 2731. 6d.; 3843, 6d. 


*,* Specifications will be forwarded by post from the Patent-office on 
receipt of the amount of price and postage. Sums exceeding 1s, must be 
remitted by Post-office order, made payable at the Post-office, 5, High 
Holborn, to Mr. H. Reader Lack, her Piajesty’s Patent-office, Southam: 
ton-buildings. 


, Chancery-lane, London. 


ABSTRACTS OF SPEOIFIOATIONS. 


Prepared by ourselves expressly for Tuk ENGINEER at the office of 
Her Majesty's Commissioners of Patents. 


1488. Manuracture or Carbs anp Tickets, P. P. de la 


10th April, 1879.—(Pi protection not allowed.) 2d. 
This vite in f g cards and tickets out of thin sheets of 
we 


1445. Oprarino Motive Power, J or —Dated 10th April, 1879.— 
(Provisional protection not allowed.) 

This consists in a means of ee or | = following forces of nature 
for the ae of motive power, gravity, magnetism, north and south, 
static electricity, positive an aagulive capillary attraction. 

1481. Manuracture or Ammonia, W. Muller and B. Geisenberger.—Dated 
16th April, 1879. 6d. 

This relates to a means of effecting the constitution or the re-constitu- 
tion of nitrates or nitrites used in the manufacture of ammonia, and the 
a of apparatus for effecting such constitution or re-constitu- 


1502. Scnoot Fornirore, G. W. Butler.—Dated 17th April, 1879. 4d. 

A desk is constructed on brackets curved in form, so as to make 
standards for the desk, and when turned over arms for the backed seat. 
These standards are hinged to the standard supporting the seat at a point 
below the seat, or to the curb or stretcher piece. 

1516. Towtines, J. G. Lawrie and D. @. Hoey.—Dated 18th April, 1879.— 
(Provisional protection not allowed.) 2d. 

This consists in an arrangement of share certificate, so contrived that 

certificate has a num letter, or of the alphabe or other 
denoter attached to or forming part of the certificate dividing the 

res into groups. 
1541. Apparatus TO PREVENT THE JERKS AND COUNTERACT THE STRAINS 
a To Cnains, Ropes, &c., M. Jones.—Dated 19th April, 1879. 


This’ consists of a hollow cylinder (with a suitable attachment), 

vided” with a piston, on the rod of which is formed a hook or ee 

arrangement for further attachment. Aspring or springs is or are placed 

inside the cylinder, and when used the weight or strain is received and 

supported by the spring or springs and the air chambers above and below 

> ton. Suitable valves are also provided for the ingress and egress 
to the cylinder. 


1676 a J. Walters and B. Davies.—Dated 29th April, 1879.— 

The method is that of using ordinary coal gas mixed with heated 

atmospheric air (to which may be added oxygen, hydrogen, or other gas 

and po gees at the point of impact apon a slab or disc of precipita‘ 
chalk, plaster of Paris, lime, or composition suitable for withstanding 

an intense heat. 

1723. Comrmep Waterine Pot anp Force Pomp, H. Beardshaw.—Dated 

lst May, 1879.—(Provisional protection not allowed.) 

To an ordinary watering pot is fixed a small force pump fitted with 
delivering hose and nozzle. 

1788. Suarts, J. Bachelerie.—Dated 2nd May, 1879.—{Provisional pro- 
tection not epee 2d. 

Frc range has the exact form of an ordinary shaft. 
d directly to the bar and are of the same 
ps 4 io is then coated with gutta- caoutchouc or other 
soft flexible substance capable of adhering to 
1756. For Paper, H. B. Newton. —Dated May, 1879. 

—(A communication.) 6d. 

The mechanism prepared to rule on both sides of a sheet of paper 
consists of two supporting drums to carry the paper to be ruled, situate 
at different levels and having their bearings on opposite sides of a pair of 
standards, which project from and form part of the main framing. These 
drums are geared together and receive motion from the main driving 

shaft. The ruling instruments consist of sets of disc markers which are 
supplied with ink from an ink reservoir by means of inking rollers covered 
with india-rubber and rotating in the ink reservoirs. 

1773. Dicornc Macuines, 7. C. Darby.—Dated 5th May, 1879. 6d. 

This consists in the construction of digging machines (in which the 
digging tools when digging are arranged along one side of the implement) 
with end pivotting carriages each provided with rollers or wheels, which 
when the impiement is at work are ranged along and support the opposite 
side of the implement to that along which the d digging tools are ranged, 
and when the & to be mov ndwise when out of 
work are, ober locking carriages, brought into position for thus 
es th sides ~, the implement and for allowing the machine to 
travel endwise. 
Comsravormo, STOPPERING, 
Dated 6th May, 1879. 8d. 

The bottles and jars have two L-shaped recesses and projections in the 
interior of the necks thereof, and the L-shaped recesses and the pro- 


Fittinc Botrtes axp Jars, 


effect the independent rakes in the manner desired by an meee 
of cams and intermediate and other means easy 

reach and under the control of the driver. 

we. anp Heatino Fornaces, J. Abbott, jun..-Dated 9th May, 
79. q 

This consists, First, in so constructing the roofs or crowns of rocking 
or oscillating puddling furnaces that the roofs or crowns shall be at the 
centre as low or lower Fiien at the sides, looked at Segre ae 
in supporting in furnaces generally one or more of the gitudinal 
courses of brickwork from above by means of girders and 
or cramps. 

1854. Measurine Taps, P. Everitt.—Dated 9th May, 1879. 6d. 

This relates to a means for drawing off a measu uantity of eva, 
so that by one movement of the plug the tap draw either the 
minimum, the maximum, or any intermediate measure of liquor, pot at 
the same time, if desired, a registering apparatus may be added to record 
the amount of liquor discharged. 

1858. Macutvery anp APPARATUS EmpLoyep 1n Wasuine DiaMonps, 7 
J. N. Paxman.—Dated 9th May, 1879.—{ Partly a communica 
tion. 

This ists in the ble distribution of the puddle or material to 
be washed by allowing it to flow over a cone or shoots to the outer cir- 
cumference of an annular trough, the said distribution be 
by means of a concentric circular hopper fixed to the apex of 
shoots and revolving with the cone or shoots, 

1867. or Wixpows, Doors, Casements, &., 4. C. Henderson. 
Dated 10th May, 1879.—(A communication.) 6d. 

This consists in the construction of hermetical joints by the use of 
elastic tubes, preferably of india-rubber, lodged an iy sunk in the 
gd or hollows made in the pieces of wood, w) rest one on 
other. 

1872. DistarpuTion Expansion VaLve, A. M. Clark.—Dated 10th 
May, 1879.—(A communication.) 
is re a valve opened and closed automatically by the pressure 
of the steam cing upon both sides. 
1873. Perrotevm Lamps, F. W. Wessel.— Dated 12th May, 1879. 
This relates to the construction of a p lamp provid vith a 
circular burner fitted with a flat wick conducted through a a lateral 
or conduit to the reservoir of the lamp, together with mechanism 
effecting the same. 
1880. Transmitrine Continvous Rotary Motion To ENGINE AND OTHER 
Snarts, B. J. Bessemer.—Dated 12th May, 1879. 6d. 

This ists of arms ted upon a shaft within a rim or cylinder, 
which is capable of being rotated in either direction by means of tat 
bands or —— wound upon it, the said arms being so disposed an 
adjusted within the rim or cylinder that when the rim or Cyiteder 1 rm 
rotated in one direction they will press and wedge against the inner 
surface and become firmly connected thereto, and cause the shaft to 
rotate therewith, and when the rim or cylinder is rotated in the contrary 
direction the arms will slightly retire and be disconnected from the rim 
or cylinder, which will be free to slide or pass over them without actu- 
ating the shaft. 

1882. Lire-savine APPLIANCE FOR ADAPTATION TO Furniture, C. 
con: nthe formation oi e-8a a ces 
buoyant or floating v upon a metallic spring or springs, or upon 
metallic bands, 


1088. Rearina Macuines, &., C. Burgess.—Dated 12th May, 1879. 


This to the use in a maging or sheaf-binding a 
ratus of a cord or band a bundle of cut 
crop to allow of its being bound and Fat by ¢ a separate cord or wire. 


1892. a Brakes, J. C. Park and F. W. Webb.—Dated 13th May, 
1 


1879. 
A wire rope, chain, or cord is pane underneath or over the whole of 
the train, the same bei the ting levers in ’ vans. 
Underneath each van brane ~ is attached to the automatic rope or 
connection in such a way that if it is pulled it will cause the brake to be 
applied to the whole of the train. 


1893. Sew1nc Macuines, IV. L. Bigelow.—Dated 13th May, 1879.—(A com- 


munication.) 10d. 

This consists, First, in an Sepeeeee seam for hosiery goods formed with 
a zig-zag stitch, and trimmed close up to the note Secondly, the com- 
bination of a trimming device with a zig- wing machine ; Thirdly, 
the presser foot actuated by the presser bar, he receiving lateral moving 
from the sliding plate. 

1894. Manuracture or Hexicat Pires or Ciay, &c., FOR CONDENSING OB 
REFRIGERATING, L. Rohrmaan,—Dated 18th May, 
This relates to the composition in combination with the method of 
preparing and manipulating the ingredients in the manufacture of coils 
or helical tubes for condensing and refrigerating vapours or liquids. 
1898. Macuine ror TuRNING OVER Leaves, K. Trobach and F. Rosenzweig. 
—Dated 13th May, 1879. 

This relates to a series of levers made to operate successively to turn 
the leaves of a book of music or any other book. 
1906. Manates, C. Reese.—Dated 13th May, 1879. 6d. 

This consists in guiding the u by ad portion of the platen by keepers, or 
in slots or grooves in the upper framework of the mangle, and providing 
it with an arrangement of a lever or levers and rests or supports whereby 
it may be readily lifted, and when lifted will be securely sustained. 
1909. Vetocirepes, 7. Butler.— Dated = May, 1879. 6d. 

This consists, First, of a veloci fram: ‘isting of a main or central 
a tube or bar and an orehed or curved transverse tube 
or bar, and provided with means for supporting the axles and 
other parts of the vehicle ; Secondly, an expanding and contracting 
device, consisting of parts mounted on the driving axle and un- 
adjustable with regard to the same and carrying adjustable parts which 
may be so set or adjusted as to increase or diminish the curvature or the 
distance from the a of a peripheral surface, to which a strap or other 
eonnection with the treadle is attached. 


1914. Macuine Darvino Cuarns, W. R. Lake.—Dated 18th May, 1879. 
—(A communication.) 6d. 

A coup device is made sufficiently large to receive two end bars, so 
that one end bar of each two links is held in the coupler ; the coupler is 
made open so that when one of the links whose end bar it receives is 
thrown into a certain position, it can be removed from or inserted into 
the coupler, thereby enabling the links to be removed and replaced at 
pleasure. 


1921. Portaste Horse Rakes, W. H, Sleep.—Dated 14th May, 1879. 


6d. 

The axle is made in three separate parts, the middle part being made 
of tubular iron, and the two ends or outer parts which carry the wheels of 
solid bar of such proportions as to slide and out of the tubular or 
middle part. At each end of the — part are placed 
which set screws pass for the purpose of securing the outer or solid parts 
of the 


192 or Swine Looxrne Guasses, J. Parry.—Dated \14th May, 


To. aonb the centre of the frame of the looking glass, on each ag Pg is 
fixed a metal plate or socket, the back of which is recessed. In the 
recess fits the head of a short bush, the body of the bush passing through 
a hole in the centre of the plate or socket, so weg the plate or socket 
attached to the frame can revolve around the e bush, 

1930. Bars ror Sasues anp Frame Lieuts, C. H. — Dated 14th 
May, 1879. 6d. 

This in the construction of sheet doubled 
over thicknesses of sheet metal for gripping strips of shee 
or ames metal for securing or glazing the sheets of glass on these 
sas) 
1931. Gas Meters, G. F. L. Foulger.—Dated 14th May, 1879. 6d. 

This consists in forming the cap of a pipe union or closing piece with 
a recess for the reception of sealing-wax to be impressed with a seal, the 
lining or equivalent part secured by the Tor ti or ewe piece being formed 
with a rough or uneven or fluted d surface he owed 


cone or 


jections are opposite one another in the bottle neck and set in it 
directions or otherwise. The stoppers have loose packing pieces—or a 
bush split a compress an clastic ring, or enlarge it 
against the lower oS the bottle Sock, the said packing pieces or split 
bush being extended by a central bolt or ” stem by pressure acting from 
within or without. 
1803. Lamps, S. Pitt.—Dated 7th May, 1879.—(A communication.) 6d. 
This consists, First, in the upw: continuation or jointed upward 
extension of the central pin, rod, or tube sa ge for ae the 
so-called Liverpool button or central air current reflector of an argand 
burner, so that it will support sundry other parts of the lamp ; Secondly, 
the contstruction of wick-moving apparatus ; Thirdly, the construction 
of opaque fonts with a replenishing gauge. 
1818. Sropprrs Borries, L. Vallet.—Dated 7th May, 1879. 6d. 
The bottle has its neck and mouth of a size enlarged over the present 
ere ag to receive an internally closing valve, so that when opening the 
tle the valve will fall back on its hinge into the Pe and 


leave the mouth of the bottle free from obstruction when the bottle is 
being emptied of its contents. 


AND Macuines, J. B. Curtis.—Dated 8th May, 


In lieu of the ordinary fixed circular cam, a continuous movable cam 
is employed, which is actuated and controlled in its movements a0 os $0 


the di cting of the 


1939. Spinnino Macuinery, M. Wright.—Dated 14th May, 1879. 6d. 

In order to equalise the bye | drag on the yarn, on the top of the 
lifter two bars are placed parallel to each other, between which the 

spindle ; by means of motion obtained from the lifting apparatus 

e two bars are opened and closed ; on the two bars, in centre line of 
spindles rests are placed slightly raised above the surface of the bars ; 
upon these two rests, one on each side of the spindle, the washer is 
p ; surrounding the spindle the F ape or bobbin upon which the 
yarn is to be spun is put upon the spindle and rests upon the washer. 
or Parer Boxes, &c., G. Boyce.—Dated 14th May, 

187 

This relates to machinery whereby ee ged shaped blanks glued or 
pasted on certain parts are rapidly folded and formed into boxes open 
at one end or provided at the open end with a closing flap. Two of the 
boxes without flaps of slightly different sizes may be made to slide one 
within the other to form a convenient case or holder for storing or 
making up small articles for sale. 
1948. Stipe Vatve Apparatus, L. Schwartzkopf.—Dated 15th May, 1879. 

t eonsists in the slide valvo boing 

y arrangement ve 

See describe circles of the same 


4719. Papers, W. L. Wise, Westminster.—A 
i communication from H. Gmeiner, Dresden, Saxony.—20th November, 


_ JAN. 9, 1880. 


FEepD-REGULATING APPARATUS FOR SPINNING MACHINERY, 

This consists in actuating th device, er & 
apron or other ce be used by a friction driver ee to 
ee ee the yarn or sliver when produced by too rapid a feed, 

to enlarge it when the feed delivers the ma‘ too slowly. 
1968. Manvuracturs or Gas, StsaM, AND Water Fittinos, 8, Dufield.— 
Dated 16th May, 1879. 6d. 

This relates to to the manufacture of iron elbows, feet, and crosses, and 
consists in the employment of the pressure of a stamp (by preference) 
whilst hot, whereby one portion is by the first process formed complete 
or cylindrical, the other part or parts as a deep gutter—say, for instance, 
in making a T, the top part being left as a gutter from the stamp, is, 
whilst hot, in a press or stamp, and the concave or gutter part Is 

eS. form of a cylinder, and before cooling it is heated to a 


te, and being placed under a stamp, hammer, or oliver, is 
weld Be Sed at the Soo time; the L or + is made in the same 
manner, the shape of the top and bottom dies Stns rst 


1959. Execrric Lamps, J. Hopkinson.—Dated 16th May, 

Points of the main circuit are connected on opposite hind of the Sasi 
arc by a firm wire forming a solenoid or electro-magnet. The current in 
this fine wire is necessarily f vq ee rtional to the difference of electric 
potential on the two sides of lamp. 


1961. bar} AND G. V. Mazxted.—Dated 16th 


— of the n amount of oscillation, a. 

The op ao fend of the latter is connected in a oe manner to 
pe cas forms a piston, and which is free to move in a 
o—_ formed ryt chest cover or other equivalent 
engine. 


1962. Srups Griffith.—Datel 16th May, 1879.—(Not 


disc or collar. front part of the stud has a screw spindle at 
the back thereof for the purpene ad acrewing into the shank. 


1964. Try Squares, H. J. Haddan.—Dated 16th May, 1879.—(A communi- 
Complete.) 4d. 
This consists in stock provided with bar reosiving recess 


in 
Thirdly, the stock provided with a sheath receive a scratch a 


hiction to keep such pin in place, and also with a slide bar 

arranged w: applied to Fach stock. 

1967. = sari &e., J. G. Wilson.—Dated 16th May, 1879.—(A commu- 
— (Not with.) 2d. 


nication.)— pr ed ) 

A saddle is fixed at the extremity of a lever mounted in a framework 
and for the rider to place his feet upon a pair of brackets affixed 
to the wl, arm of this lever is by a to 
— ever, c from a segment w gears a 

inion, formin, — iece with a ratchet-wheel mounted upon a shaft. 
same ies through a train of spur 
gearing with the main axle has one 
Sf ite sides 0 pawl taking into the teeth of "the ratchet-wheel ; 
volute spring is applied to the ratchet-wheel. 


1968. EcevaTep Lake.—Dated 16th May, 1879.—(A com- 
meplete. 

rst, of a stretcher formed of corrugated metal plate, 
and supported at intervals upon suitable bearing surfaces in combination 
with longitudinal side bars or braces secured to the plate ; Secondly, of a 
standard having a recess or opening at its upper end to form the central 
surface and side posts in combination with the corrugated stretcher and 
the longitudinal side braces ; Thirdly, a continuous plank with or without 
a non-conducting covering in combination with the corrugated stretcher 
and the ~ om inal side-braces to form a bed for supporting the grooved 
rail w said stretcher, and to reduce the noise ; Fourthly, a rail 
provi my with one or more Y pores having bottom channels in’ combi- 
nation with a driving wheel having circumferential annular Y-sha) 


webs provided with flattened faces ; Fifthly, a single ee rail ha’ 
a central bottom channelled Y groove and outer 
1970. be AND PURIFICATION OF J. Fordred,— 


lay, 1879. 
agencies used are soar, hot water, acids, acid salts, and vegetable 


1978. Rao Grinpinc Macuinery, J. Rhodes.—Dated 17th May, 1879.— 
‘ot 


This consists in making the cylinders of metal, by preference casting 
them in one piece. 
wie For Stubs, W. Morgan-Brown.—Dated 17th May, 

879.—(A communication.) 
This relates to a fastening dovieo, 9 studs, &c., consisting of a es 
of metal or other material bent in the shape of a hook, which has 
tendency of a spring. 
W. Jones.—Dated 17th May, 1879.—(Not proceeded 
wi 

Two cranked axles are employed one over the other, the lower one 
bearing the treadles and the bare one the running wheels, the two being 
—— by suitable gearing. The guide wheel is mounted in a trailing 
19°77. Frxina anp Reteasina THE Corps OF VENETIAN A, Shep- 

.—Dated 17th May, 1879.—(Not proceeded with. 

The cords pass through bey formed at the top end of ion arms, which 
swivel on an axis a by brackets attached to a foundation plate 
on the top rail of the 
1978. Buckie or Crasp ror Braces, Betts, &., P. Jolun.—Dated 17th 

May, 1879.—{ Not proceeded wi ad 

The buckle consists of a movable and a fixed part, the cord or band 
} over an edge on the fixed part, and under an edge on the movable 

part, in such a way Lewy) ——— on the cord in one deronies draws the 


and hold the cord or 
band them whilst ite direction separates 
them and releases the cord or ban 


19°79. Taps ror CuTrina Screws, 4. M. Clark.—Dated 17th 
May, 1879.—(A communication.) 6d. 
This consists in the particular form of the tap in cross section and in 
the form and direction of the flutes or grooves forming the cutting 
angles, and clearing the cuttings. 


ee Patrens, 8. Sturm.—Dated 19th May, 1879.—(Not proceeded with.) 


A thin rim of metal is shaped to the configuration edad aterk, 
and is secured thereto either permanently or by straps or catches. 
wep Compinep Cuarr Enoines, R. Maynard, jun.—Dated 19th 
fay, 6d. 

A series of bars jointed together laterally are made to pass vely 
over the savter tea feed roller, sc carrying the feed alon; with ¢ them as they 
are —— forward. A suitable brake is act aaned by 
ment, al 80 as to act on a 
spindle of the machine, 

1985. Hotstinc Macuivenry, 7. 4. Weston.—Dated 19th May, 

In order to transmit alternately to a winch 
motion, self-arrested, in hois 

“motion self-a: 


1879, 
either a 


e crank handle 
loose on the 
it 
ung to the e 
the ratchet having its sides of ecrvenpendiing size for frictional action 
with the adjacent end, The other end of barrel is also forced for 
frictional action with a second loose ratchet wheel, having on its further 
side a boss with a spiral inclined freed oe So gs the incline of a fixed 
Se ee The second ratchet has also a pawl hung to 
frame. 


be = Cravats, F. A. Juin.— Dated 19th May, 1879. 6d. 
This relates to a cravat having a tube or thtats for the neck band or 


1987. Horsz Bonne, Kell and A. Meats.—Dated 19th May, 1879.—(Not 


ends of the booth are fixed to.» rod which passes 
of a bell-crank lever work: in a suitable fulcrum, the other yoy 
lever having a steel pin w works in a bayonet slot in the end of the 
lever operating the bell crank to raise and lower the teeth. 


1093. Sasnes, W. 8. Simpson.— Dated 20th May, 1879. 6d. 
This consists in so constru the sash that while it is free to slide 
pa np down in the sash frame in the ordinary manner it may also, 
be horizontal position, or be inclined any 
required angle. 
1994. Exoraic Beit H. J. K. Bouchette and J. Aldridgé.— 
Dated May, pro with.) Id. 


Around Se the wal, om. its front side is 
the recess. stud is 
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in other rooms, at the same time disconnecting the bell on the block, 
which is therefore silent. 
A Clark.—Dated 20th May, 


1906. Propuction or Motive Powsr, 4 
ined with air 


—(A communication.) — —(Complete.) 6d. 
of b under pressure 
are ond directly as the motive power, or forced into the steam and water 
spaces of a boiler. As a stationary motor the machine consists, First, in 
ray oo with a closed fire space for burning fuel under pressure, to 
which space the fuel is supplied regularly and ‘the 
required length of time ; Secondly, in the means for supplying air in 
jets to the furnace by sealed doors fitted with cold air and fection 
‘ipes, org doors being arranged 80 that the whole mass of fuel in- = 
t and the combustion perfected ; and 
thie in in the arrangement and combination with su apgecetos of us of 
and by which uniform heat an 
are maintained. 


1997. J. R. V. de Castro.— Dated 20th May, 1879.— 
with 

man bobbin placed in a suitable cover is fitted in a tube with a groove for 
securing it to the underside of the table of the machine. The dri 
shaft turns a flanged disc cut out in the form s a hook, which takes hol 
of the thread to cause it to = round the bobbin. e needle passes 
through the fabric, forms a loop underneath and then stops ; the hook 
then takes the loop, places it on the bobbin and passes to the other side. 
1906 AND TrimMING THE SoLes or Boots AND 

Morgan-Brown.—Dated 20th 1879.—(4 communication.) 1 

After veitching ome welt to the lasted shoo, and placing the M3 sole 
in position thereon, the outer sole and welt are automatically rated 
upon by awls and cutters, which act, the former to perforate the welt 
and outer sole with a row or series of holes at a uniform distance from 
the upper or the edge of the last, and the latter to trim the outer sole 
and welt at a uniform distance from the row of holes, the = being 
guided during this operation by a gauge, | which bears bred 
upon the last, near the welt, or by a channel gauge or foot lalate al 
enter a channel in the face of the outer sole. 

1909. Mera, ror SurFace Paintina, B. C. Le Moussu and 
J. Swain.—Dated 20th May, 1879.—( Not proceeded with. 

A thin zinc plate is stuck on a back of lead and the drawing made on 
its surface with a resistin; om the zinc where the drawing dves not 
exist is then decomposed by acid. 
Lamps, J. Cougnet.—Dated 20th May, 1879.—(Not pro- 

wit! 

To a frame a metal tube is connected and contains a carbon which slides 
therein by means of a cord and weight. Upon the side of the tube is a 
magnet t eee which the current to the carbon, and above which 
is mounted an armature operating a stop wheel so as to allow the motion 


of the carbon. The negative pole consists of a hemispherical metal block 

— ~ placed over the carbon, and has inserted in its under side a piece 

of carbon. 

2006. or Meratiic Sutrnipes, J. B. Spence.—Dated 20th 
May, 1879. 

The metallic sulphides are ground to a fine powder and dissolved by 
sulphuric acid, and are then converted into metallic sulphates, 

2008. Tickets, J. H. 20th May, 1879.—(A communica- 
tion.)—( Not proceeded 
The ticket consists of tae ieces of cardboard attached together at the 
edges, except at one end, which is left open so as to —e thin slips 
paper bearing advertisements, addresses, maps of rou' tan Sor trains, or 
useful information. 
2008. FOR &c., W. Lockwood and H. H. Andrew.— 
Dated 20th May, 1879.—(Ne ‘ot proceeded wi with, 
toot steel is employed, its underside being slightly conan and the 
slightly convex, two lengths curved to the desired shape. Two 
shor yee & are made so thata portion thereof rests upon the two long 
tes, but their ends, which meet in the centre of the long plates, are 
—- up, and are clasped by a cap fitting over them. A screw is 
secured to the cap and passes through the opening formed by the two 
concave surfaces Mf the short plates, and through a hole le through 
the two long plates, and is secured by a nut or rivetted. 
2010. SHEEP wpe dl J. Taylor and H. Turton.—Dated 20th May, 1879.— 
Not proceeded wi 2d. 

The blades are fo or rolled with a short , and the bow and 
shank are cut or punched out of sheet steel, which bent Ppt so as to 
form a slot at the end of the shank to receive the tang of the blades, 
whieh are therein by a screw, spring, or 
‘MAGNETIC Pens, J. M, Josias.—Dated 20th May, 1879.— 

omplete. 

This ace, 3 First, in an electro-magnetic puncturing pen constructed 
with the puncturing needle, the electru-magnet, and the battery, so that 
they form one — portable instrument, all the parts thereof being 

pone: Bowe or shielded in a suitable case capable of being conveniently 


carried in the pocket or about one’s person, and of being used anywhere 
like an ordinary writing pen ; Secondly, in the peculiar construction of 
a roller saturated with sui’ itable ink or Ms goad and provided with an 
internal loose weight to press out the ink or colour for ee through 
the punctured plate or paper upon the wml he mate’ 

2012. J. Booth,—Dated 20th May, 1879.—(Not proceeded 


Worsted warp and ‘fine woollen weft are enahoees ie weaving the 
fabrics, which are finished by boiling, raising, cutting and pressing. 
2013. AND Corres anv Ricg, R. C. Grahame and 
N. G. Kimberley.—Dated 21st May, 1879.—(Not proceeded with.) 2d. 
The berries are delivered by self-acting vibratory or rotary feod 
between plates or discs in pairs caused to revolve rapidly. 
2014. Treatina Lye FOR Makino, &c., J 
Rober Dated 21st May, 1879.—( Not 
After the material has been boiled and 
to the vessel at the 
a pow a to allow 


with.) Id, 
the tye drained = 
upper part, At the lower part o: vessel 
escape of the lye discharged from the 


2016. FOR &c., T, Sanders and L, Dauckwerth, 


vegetable tar 
oil and coal tar oil in equal is heated 


linseed oil and boiled until of 

A second third of lin oil is then added thereto, wi 
twentieth to one-tenth "gh of ozokerit for every hundred parts of the 
composition, also a litt ag ony 4 is added while the mass is again 
heated for several hours, and then from one-fifteenth to one-twelfth part 
of sulphur for every hundred parts is added. 


2017. Pires ror SMoxina ToBacco, H. B. Meyer.—Dated 21st May, 1879. 
—(Not proceeded with.)—(A communication.) 

The mouthpiece has a perforated tube of the same length as the stem, 
and over which is a tube of raw or crude meerschaum, the two being 
inserted into the stem, so that the nicotine and moisture from the tobacco 
pass through the perforations in the inner tube and are absorbed by the 
meerschaum tu 


2022. par W. Crockatt.—Dated 21st May, 1879.—(Not 


proc 
bottom being of a ental form, corruga' across the segmental 
part up to where it joins the vertical. side en: y 
the form of a hollow drum with bars all round, and it rolls and rubs the 
ee the bottom of the w: 
cham 
SuBSTITUTES FoR TERRESTRIAL OR CELESTIAL GLoBeEs, D, Doyle.— 
—Dated 2ist May, 1879.—(Not lobe are de with.) 2d. 


delineation, and are secured to the former plates or discs. 
Pins, D. Bateman.—Dated 21st May, 1879.—(Not proceeded 
t 
The steel wire is treated to an unhealding process in the of 
drawing, leaving it soft and bright on the sw so that e aauiding 
= pointing may be more easily accomplished. en formed the 
placed in a closed cad tan warm red heat, and 
penned in a bath of oil, after which they are passed over a charcoal or 
cinder fire until the colour changes to a blue-brown or straw colour. They 
passed through a bath of shellac varnish and dried 


y, 1879.—(Not proceeded with. 

A May, 181 on pipe descending from a 
tray within the cistern through the base of the cistern, the poet leg of 
the syphon opening into the cistern near the bottom. The syphon pipe 
is provided with four valves, two within the tray, one of which 
into the long leg of the syphon, and the other into the short leg, an rome 
at the other end of the p sypeee, viz., one to close the communication 
between the short 1 ‘cistern, and the other to the com- 


munication between the and the flushin sahieh is 
tinuation of the long tong 


zon Marine Lanp Enaungs, J. Sample.—Dated 21st 
gnd supported in a proper frame- 


with. 
having a hollow 


A vertloal wine 


87 


werk is connected ih & special manner to and driven by « pulley actuated 

by a band or belt from the prime mover. The wheel when in motion 

acts upon a resisting body suitably placed to exert a pressure = the 

perimeter of the wheel, and thus retard to a certain degree its velocity. 

2086. Apparatus ror Heatine &c., J. Fisher.—Dated 22nd May, 
1879.—(Not proceeded with.) 4d. 

Where the apparatus is tobe used for lene water ue ~~! or more 
boilers by means of exhaust or waste steam, as raight pi 
of sufficient in ter in an = poy its lower 
end a cistern or reservoir is arranged into which any water admitted into 
the pipe flows and collects. 

2039. Propvcine PLates ror PRINTING, Wayte and C. Herwog.—Dated 
22nd May, 1879. 2d. 

A thin black or non-actinic film is taken, or a mth of coloured paper 
or other suitable material, such film or such layer being produced or 
placed on glass or other transparent material, Upon this film is drawn, 

rinted, or otherwise — on an en le, the design, print, or 
of whi ich a plate is required, and sich’ design is cut, scraped, or 
worked out of the film or layer, so as to produce either a 
negative, as the case may be. From this positive or n 
any required size may be song a by photography, and 
by any well-known process to stone, m or Cieewins 1 for printing 


FRAME FoR Securine TiiEs, B. Sutcliffe.—Dated 22nd 
roceeded with.) 2d. 

The tiles are first ond together by two longitudinal wires, the ends 
of which are ro turned at right angles over the ends of the outermost tiles. 
Over these is laid a frame made of two longitudinal wires, braced together 

cross pieces of flat wire, the ends of which are hent or coiled round 
the e strong wires, and the tiles are secured to the latter by means of a 
series of clips or grippers also made of flat wire. 
2044. Prerarina Water, J. B. Brissand.—Dated ‘Rand May, 1879.— 
(Not proceeded wit. 2d. 
This consists in pee Se a shaving of wood with tar. 
2045. Printine, J. Butterfield and J. Harper—Dated 22nd May, 1879.— 
(Not proceeded with.) 2d. 
This consists in prin 


ting from a rotary cylinder of stone or zinc on 
which the design is drawn, and further fa the combination with an 
impression cylinder of one or more rotary stones or metal cylinders cach 
provided with its own set of damping and inking pet 80 as to 
print from a continuous roll, and with different colours. 

2046. Manuracture or Pararrine Ow, &c., W. R. Lake.— Dated 22nd 

May, 1879.—(A communication.) 4d. 

This consists in the extraction by any suitable process of paraffine, or 
oil, or other products existing in peat, such for example as anthracine 
and its derivatives and other matters suitable for the manufacture of 
colours. 


2047. Workine THe Trarric on OverneaD Raitways, H. 
—Datsd 22nd May, 1879.—(A communication. (Not proceeded with.) 


This consists, First, in means for securing and disconnecting the 
vehicle to or from the endless chain or without interrupting the 
onward movement of the rope ; and Secondly, in a means for, noes 
the vehicle getting off the rails in case of an accident coeurcng 00 
wheels or axles or from any other cause. 


inner cone or ter, with th the channel between them can be altered in 
breadth when desired. 


2051. Construction AND Proputsion or Suips, &c., P. M. Justice.— 
Da May, 1879.—(A communication.) 

This consists in providing the bottom of the craft with two or more 
keels, and in locating in the spaces between them a valve or valves, a4 
which blasts of air directed downwards tt the valve or valves sl 
be deflected against the water contained between the keels. It consists 
also in making the valve or valves movable upon pivots for the purpose 
of deflecting the blasts of air either forward or aft, and in the peculiar 
shape of the ship. 

2054. Bricks ror Retrarnixa Woop Paps, A. Johnson.— Dated 28rd May, 
1879.—(Not proceeded with.) 2d. 

bape bricks are made having one or more dovetailed recesses, into 

ich are fitted pieces of wood. 
2058. Manuracrure or TextiLE Fashics, G, W. von Nawrocki.—Dated 
23rd May, 1879.—(A communication.)—({ Not led with.) 2d. 

This consists in applying a groundwarp and two or more pattern w: 
in such a manner that the elevation of any pattern ae over 
ground, and therefore the effect of the pattern is produced by passing 
said thread over one or more other pattern threads which do pa form a 
pattern at the same place. 

2059. Sream Enoine Appiiances, G. IW. von Nawrocki.—Dated 23rd 
May, 1879.—(A communication.)—(Not proceeded with.) 2d. 

This relates to the arrangement of the various parts of steam engines, 
also to the valves and valve gear, and to a device for discharging the water 
of condensation. 

2061. ManuracrureE or CANDLES, MatcouEs, AND Wicks, J. L. Field.— 
Dated 33rd May, 1879, 4d. 

This consists in treating or g wicks in or for the manufacture 
of candles and wax matches and twisted cotton wicks for lamps with a 
substance having such qualities that it or they will volatilise in a burn- 
ing wick, and that on the extinction of the flame volatilisation will cease 
and combustion will be arrested. 


2066. AtLoys, W. R. Lake.—Dated 23rd May, 1879.—(A communication.) 
—(Not proceeded with.) 2d. 

Equal of pure tin and brass are melted together, then while con- 
tinuing the heating two parts of native antimony are udded. This allo 
is then poured out, and when it has become solid is pulverised. ordi. 
nary tin is melted and with it is mixed from 15 to 20 per cent. of the 
powder, and to this is added 10 per cent. of bismuth. 

2068. APPARATUS FOR REELING, WINDING, AND — Yanx, J. 
Smalley.—Dated 23rd May, 1879.—(Not proceeded with.) 2d. 

This relates to a means for , winding, and beaming yarn direct 

from the spinning bobbin or spool. 
2070. Macuinery ror CuTtina AND SHaPino Buaxks FoR RUBBER 
Suoes, &c., F. Baylies.—Dated 23rd May, 1879.—(Compleie.) 6d. 
consists in the combination of a supporting and carrying roll or 
hee surfaces for supporting and carrying forward the web or sheet Ae 
be cut, and cams and connections udapted to move the cutter in the 
direction of the movement of the web to be cut, and also at right angles 
to that direction. 
2074. Onrainina Motive Power, B. Turpin.—Dated 24th May, 1879. 
is co! n ing motive er 
hypo-azotic acid or its equivalents, en f 
2075. Maxina Pirgs, Tuses on Cy.inpers, or Inon on Sreet, D. 
Stewart and L. J. Pirie.—Dated 24th May, 1879.—(Not proceeded with.) 


This consists in helically coiling one or more strips or bars of malleable 
iron or of weldable steel and in uniting the coils together at their edges 
by a combined welding and rolling process. 

2076. APPARATUS FOR THE oy Inon 8. 
Smyth.— Dated 24th May, 1879. 

This relates to improvements on No. 1767, of the 
consists in using a separate bee en having top atomiser 
upper 0) compoun pipe arrangements same, 
except that a flap valve is fixed on the ever part of the dome of the 
atomisers, so that when one of them is at work there is no action in the 
other. of teed 


ly or 
carried forward in same way. 
or lime of any kind ground; Secondly, ee Page or charcoal dust ; 3 
YY, Manganese oxide ground ; Fifthly, silica or 
sand and common salt ; aud Sixthly, axe ore pore or hammer or roll 
scale, or oxide of iron. Instead of the metal receiver described 
in above — the receiver may be placed on a movable trolley, and 
hung on low trunnions, through which the blast of air, gases, and 
compounds enter into the metal in the receiver. 
2078. Manuracrure or Naiis, G. W. von Nawrocki.—Dated 24th May, 
1879. -(A communication.)}—{ Not proceeded with.) 2d. 
The main feature is the use of knives, which nip and divide the dew 
slanting so that by suitable pressing and stam appliances the 
made entirely. 
2081. Packine ror THE JoInTs oF STEAM &e., T. and A. 
Callender and A, B. Herbert.— Dated 26th May, 1879. 
This consists of a combination of parings of leather, hides, aardilie with 
tow or other similar fibrous material. 
2084. Latuxs, G. W.von Nawrocki.—Dated 26th May, 1879.—(.4 communt- 
cation.) —{ Not with.) 2d. 
in driving the face-plate of a lathe by means of a toothed 


Jine of th te 


1 
he main portion 0! Lhe Valve 18 CONStructed and actuated ih the 
nary manner, and the back thereof is provided with lugs, to which is 
The back plate or disc | 2 | any | | 8, = has connected af: 
therewith a hollow T-shaped shank, the interior of which is provided ; 
to the of the shank is attached a small 
and base, and with a clamp arranged in such recess ani ; Secondly, J : 
the combination with the hooked clamp provided with a screw on its i: 
2d. | 
2050. Apparatus ror Separatine Ones, &c., 0. G. Bolitho,—Dated 
22nd May, 1879.—(Not proceeded with.) 2d. , 
Casings are employed forming channels having the same breadth . 
throughout, or nearly so, but increasing in length from bottom to top. : 
} 
to an “‘analemma” on a globe, but drawn so as to show not only the | iS 
sun’s celestial latitude or place in the ecliptic, but also the equation of & 
time for any given day in the year. Plates or discs have drawn on them ¢en 
maps of the meridians and parallels of latitude on the above principle of : 
i4 
& 
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2086. anp Tramways, J. J. D. Cameron.—Dated 
26th May, 1879.—( Not proceeded with 

This relates to ths form of tramway rail to be rolled with two ribs 

rail. 


. Betiows, F. H. F. Engel. May, 1879.—(A communica- 
Ne with. 
This relates to double bellows, and consists in the construction and 


2088. Loapixe Carts, &c., Nicut &e., J. R. Darrall.—Dated 
26th May, 1879.—( Not proceeded with.) 

A wagon is mounted on wheels witch run ge | rails fixed to a 
e along the rails up 
to the cart to receive the By into ato ‘which it empties its 
contents. 


2089. Srups L. A. W. Lund.—Dated 26th May, 1879.— 


(Not 
en is mele of solid id nickel, the head being covered with a plating 
26th May, 1879. communication. )— 
The . pear by the heat due to the solidification of sub- 
stances (such as fatty atte, resin, wax, or tarry matters), which were 
olid and have Seen liquefied by heat for the purpose. 
2001. Licuttxe W. L. 26th May, 1879.—{A com- 
di lighting the hydraulic sliding post is 
In nden ng apparatus the hy 
replaced by flexible aes igh spe of bending or rolling up, or to 
straighten or unroll as the s ding F part is raised or lowered. A gas reser- 
voir is arranged in front of the burners, and communicating with the 
tube leading to them by small holes arranged so as to attenuate the flow 
of gas. A small fiame to serve as a night light re chectte of alidina 


2 obturator arranged in the barrel of the cock. The sheaths of 


gas pendents are made elastic. 


APPARATUS FOR ALTERING THE LIFT OF Vatves, Pistons, 


, 8. Starkey.—Dated 26th May, 1879.—(Complete 

This consists in the combination and arrangement o! mechanism to be 
employed in connection with excentrics, cams, crank pins, and other 
like contrivances of steam and other an y. for the 
pu of altering the stroke, travel or i of the steam valve or valves, 
or of the piston or other equivalent e engine or machine, in 
order to obtain a variable expansion oun acting on the slide valve or 
valves, expansion valves, lift valves, combination of slide and lift valves, 
or on — other analogous valves, also for abtaining the alteration of the 
stroke of the piston when any gas or non-elastic or non-expansive fluid 
is employed. 

2005. Compositions To BE UsED IN THE PREPARATION OF SENSITIVE 
PuorocraPHic Piates, J. H. Ritchie.—Dated 26th May, 1879. 4d. 

Gelatino-bromide of silver is formed in a mucilage of gum, the mixture 
being dialysed until the free salts have been eliminated, and alcohol is 
then added. It is then ready for use, and when required. the gelatine is 
added and dissolved by warmth, and the plates are coated. 
anes. SvuBMERGED Banks OF &c., 7. R. Crampton and 

Dated 26th May, 1879. 4d. 

A cena of flexible ipes are hung over the sides of a vessel, so that 
their lower ends are within a short distance of the sand to be removed. 
These pipes are connected with pum machinery which forces jets of 
water oer $0 the sand, particles of w ich rise up are carried off by the 
passing current. 

2007. Loapinc anp UNLOADING GRAIN AND OTHER CaRGoEs, A. M. 
Clark.—Dated 26th May, 1879.—(A communication.)—(Not proceeded 
with.) 22. 


An elevator is provided with and driven by engines attached to its 
casing, and to the end parts of the sides of the casing are pivotted rollers, 
around which passes an endless belt provided with buckets. The 
— is supported from the end of a yard arm of a vessel, or from a 

derrick. 


2008. Sawinc anp Texnoninc WHEEL Spoxrs, &c., A. —Dated 
26th May, 1879.44 communication.)— (Not 
An annular saw is used in conjunction with a series of ieeaeh bits, 
and counter pieces at the back of and close to the bits, for sawing and 
tenoning the ends of wheel spokes, for producing curtain rollers, broom 
sticks, and other articles, and for constituting preferably a self-feed 
during the action of tenoning. 


2100. Gas, Cohné.—Dated 27th May, 1879.—(Not pro- 
ceeded with.) 2d. 


A ——_ is made from three parts heavy shale oil, mixed with one 

part refined paraffine. Around a gas burner is placed a_ cylindrical 

vessel filled with the compound, and when the burner is lighted, the 

compound melts, and the h eecesas gas given off is drawn into the 

flame, giving a fine white light. 

2101. ALumintum, Soprum, &c., W. P. Thompson.—Dated 27th May, 1879. 
—(Not proceeded with.) 2d. 

This consists mainly in the use of fluid iron as a reducing agent, or as 

an_ assistant to the actual reducing agent, hydrogen, or carbon, the 
ffected in a converter resembling somewhat t a Bessemer 
steel converter. 
2102. Mixep Tissvss, C. Autier.—Dated 27th May, 1879.—(A 
communication.)—(Not proceeded with.) 2d. 

Tissues are immersed 1. os cold bath of either ‘one or of a mixture of 
the acetates of iron, co’ and after which the 
Uquid is expelled and tienes dued, and finally introduced into a 

bath a of colouring matter, such as logwood, fustic, 
or Bi wood. 


2108. Loos, W. EB. Carlile.—Dated 27th May, 1879.—( Not proceeded 


th.) 

In order to ascertain the speed of a vessel without drawing the log in, 
the log is towed behind the vessel and is provided with revolving vanes, 
which by suitable connections as it revolves makes and breaks an electric 
circuit from the ship. 

2106. Comss, J. W. Spear.—Dated 27th May, 1879.—(Not proceeded with.) 
2d. 


To clean the comb a device is attached thereto c of two side 
bars of metal to which is fixed a strip of hair cloth with an open mesh, 
into which the teeth of the comb pass. 

2107. New A. B. Odenwaldt.—Dated 27th May, 1879. 
—{Not 


with.) 


For tees ~ nA the — of two lemons is added to a quart of 
new milk, which is then placed over a fire for about ten minutes. 

2112. Grary Bixpers, H. J. Haddan.—Dated 27th May, 1879.—{A com- 
munication. )—{ Not proceeded with.) 2d. 

A clipper holds the end of the twine and cuts it when the bundle is to 
be bound, a knot-tier forms the knot and a gathering arm makes the 
bundle, a compressor compresses it, the whole being actuated by gearing 
supported by brackets in a frame, made up = a front frame, a — oye 
and an intermediate frame, d by the main driving sh 
stays. 

2115. Umprevia Tir Cur, L. Kleinen.—Dated 27th May, 1879.—(Not pro- 
ceeded with.) 2d. 

A spiral spring is sunk in a recess formed by a double barrel piece, the 
inner aud being arranged on the stick of the umbrella. ed the 
spring is fixed the cup, made so that the point of a half-round spring 
fixed in the cup projects Mom the cup and enters an L-shaped recess in 
the outer barrel, so that by pushing down the button on the ibe jection 
it pushes the cup down on to the spiral spring, and enables the tips of 
the frame to enter the cup. When the button is released the spring 
pushes the cup up, and so securely holds the tips in position. 
aly. Automatic Rartway Train SIGNALLING APPLIANCES, 

. W. von Nawrocki.—Dated 27th May, 1879.—(A communication.)— 
vet proceeded with.) 2d. 

Air is compressed and acts automatically on each carriage by means of 
asmall air pump aoe below on the wagon frame, and with its dow down- 
ward projecting P iston rod vertically over oe of the carriage axles, and 
by the the air pump is operated until the accumu- 

ted compressed a certain pressure, when it is automatically 
thrown out of — 
2120. Fittrertnc SaccH4RINE AND OTHER SoLuTions oR Liquips, WV. P. 

Thompsov.— Dated 28th May, 1879.—(A communication.) 6d. 

The filtering are suspended by their bottles in a cylinder, and 
contain each a perforated metallic tube closed at the bottom, open at top 
and secured in the top to the cylinder. 

2122 AND N. B. Locke.—Dated 28th May, 1879.—(Not pro- 


The bolt is fitted I to w slide in a guide and has a trigger jointed to it. 
The trigger = a arms, two opposite and nearly in a line, and the 
third at right angles. On the two ——— arms are catch projections, 
which, when the bolt is in its cen Fg mg enter a groove in a plate 
forming part of the guide, and in which is a central notch at one side, 
and at each end of the other side. A blade spring bears on the trigger 

ite the central notch. In the lock a similar trigger is centred on a 
fixed to the lock case, one arm of the trigger acting on one or more 
tumblers ; a second arm is in position to be acted upon by a su ae 
mentary bolt, and the third arm is acted upon by one blade of a dou 
bladed spring, the other blade of which acts on the main bolt. 
2124 Parer Houper Binper, —Dated 28th Jay, 1879.— 
(A proceeded with.) 
Under the base af tes 


by a “‘lazy-tongs” arrangement, and each furnished with a 

the edge and bent like pot-hooks in reverse directions, so as to catch or 
hook upon the adjoining flange of the contiguous slat. 


2130. AND Distances, BE. Colin.—Dated 28th May, 
1879. wit 
A friction wheel is secured on an axle and made to traverse the line or 
igaigans to be measured, the axle being connected by suitable gearing 
with a registering apparatus. 
21382. Lg er Sanp on Tramways, &., H. W. Barstow.—Dated 28th 
May, 1879.—(Not with. 
The axis of the travelling wheels of the cart containing the sand carries 
a wheel gearing with a pinion, on which is a crank pin, which by a con- 
necting rod causes the oscillation of a distributing box at the back of the 
cart, from which the sand passes to the box through a hinged door. 


090. Room or Cots, R. Gillies.—Dated 29th May, 1879.—( Not proceeded 


This consists in making a cot with bottom, sides, ends and pillow all 
cut out of the same piece of sailcloth or other material. 

2139. Sream Borers, F. C. Marshall.—Dated 29th May, 1879. -(Not pro- 

ceeded with.) 2d. 

The main cylindrical vessel containing the tubes is connected by 

junction water tubes to one or more vessels containing furnaces. At the 

ese vessels are united by a water case containing the combustion 

omens the front of which combustion chamber forms the back tube 


2185. ATTACHMENTS TO ToRCHES, Gas BORNERS, AND 

x 29th May, 1879. communica- 

‘om plete. 
This consists in the enemas of a suitable casing 

ds which will not explode when separate, 
but will burn violently or explode when mixed or brought into contact 
and rubbed or otherwise mechanically acted upon, a suitable scraper for 
accomplishing such mixing and ignition, a suitable handle supporting 
said casing, and mechanism connected to said handle and ada =a 
actuate the device for igniting or exploding the scintillating subs 
2142. THE Roun = &e., J. 

Dated 29th May, 1879.-—(Not 

Within a case ed with an opening it iongitudinally, is 

bearings at the car. On one end of 
the screw is fitted a ~ = wheel which is aa with a worm moun 
on a sma‘l shaft. On the worm shaft is provided a star or t wheel ; 

on the screw is fixed a nut to which is attached a pointer working within 
the slit. The tube is graduated to represent miles, half-miles, 


2145. M. Runkel.—Dated 29th May, 1879. pro- 

Incisions are made in the extremities of the envelope, and these 
incisions are made in such a way that while two of them orm a button- 
hole, the two opposite ones are made to pass through them. 

2148. Rais anp Cuatrs ror Rattways, W. B. and A. A. Winby.—Dated 
29th May, 1879.—(Not proceeded with.) 2d. 

The rails have a lip or turned uprib on each side of the lower edge of 
the rail. The chairs are made from rolled bars of iron or steel having a 
— sectional figure, and are divided transversely into the required 
lengths. 

2149. pos Casxs, D. Cope.—Dated 80th May, 1879.— 


(Not proceeded 
A sheet of tinned metal is formed into a cylindrical shape, and the 
ends are soldered or rivetted in position. and empty: 
devices are fixed in position, and then the wooden staves are 
around the metal vessel by hoops. 


2179. Avromatic Feep APPARATUS FOR STEAM &c., B. Fro- 
mentin.— Dated 31st May, 1879. 
relates to an automatic atus of two 
vessels arranged on a common hich divided into four 
compartments, two for the ae ae of the water, and two for the 
distribution of the steam, which ap; tus, automatically 
the passage of the water, effects i the distribution. 
2184. Treatment or Corron Frere Printina, C. D. Abel.— Dated 3rd 
June, 1879.—(A communication.) 6d 
In order to enable cotton fibre to be dyed ne des are nm with a 
same colouring matters that are used for silk, the Teecesest 
with a mordant extract prepared from a fatty body. For pee 
vegetable oils are employed, such oils being treated with sulphuric acid 
in order to produce the dissociation and the elimination of the glycerine. 
. PREPARING AUTOGRAPHIC Printine PLatss, &c., W. T. Howard.— 
Dated 4th June, 1879. Phys 2d. 
This relates to the mode of preparing an autogra; 
and consists in transferring thereto from a 
the writing to be reproduced in wi and ¢ d'then 
surface of the plate one or more of th its of mercury in solutions, 
whereby an amated or caesehtaee "on ting is given to the unin- 
scribed portion of the plate which is then dried and burnished, and upon 
the am ated coating is poured «4 small quantity of metallic mercury, 
and finally the plate is roll up with ink and printed f ug 


te, 
in inte 
applying to the inked 


2234. AND Pap FOR THERAPEUTIC R. Lake.— 
Dated 5th June, 1879.—(A communication. on 

The pad consists of a bag or cushion to be train herbs and 

drugs. The plaster an op g for the he pad. They 


of cloth or 
to prevent its adhesion to the 

2245. Spisninc Macuivery, W. R. Lake.—Dated 6th June, 1879.—(A com- 
munication.)—(Com; 

This consists, First, the combination with a spinning frame spindle 
of a cushion bobbin ; ‘Secondly, the combination in a spinning frame of 
drawing and delivery rollers, live spindles with their rings and travellers 
and bobbins ha walls yielding laterally within the range of move- 
ment of the traverse rail for laying the yarn upon the bobbin. 
Sewine Macuines, J. Hesse.—Dated 6th June, 1879.—(Complete.) 


This relates to machines for sewing the seams of carpets. The frame 
that carries all the bacy 7 bead parts is made of a plate Ta or formed into 
a saddle or an inverted U pe to rest astride of and travel upon the 
edges of the material to be united ; an intermittent feed acts against the 
surface of the material held stationary, and in a vertical position, and 
moves the machine Ae arenes A forward to space the stitches. The 
needle is reciprocated in a horizontal path from one side of the meen 
and its loops of threads are engaged and interlocked by a rotary recipro- 
cating hook operating on the opposite side. 

2268. Apparatus For SIGNALLING BY or Licuts on Boarp Sup, 
C. 0. Ramstedt —Dated 9th June, 1879. 

In order to produce a powerful light of a. considerable extent, a 
bright light is by means of a movable retiector thrown ba a volume of 
steam issuing from the ship's funnel or from a special conduit. 


2278. Fastener ror Guoves, Purses, &c., 2. Wright.—Dated 9th June, 
1879.—(Complete.) 6d. 

This consists essentially of a fastener, of which the one portion is con- 
structed of a cylindrical “shell” (or solid head) revolving within another 
shell and adapted to thereby interlock with a notch or notches in the 
stud constituting the other ion of the fastener and to retain or 
release the said stud as d 


2308. Cases, C. Wetter. —Dated llth June, 1879.—(A communication. 
—(Complete.) 6d. 

This relates to ce intended to display articles in shop windows, 
and consists of two jaws stamped or cut out of sheet metal, flexible lugs 
formed on the edges of the shanks of the R jaws and as) g, the ends of 
which are firmly retained by said lugs, the ey of one of the jaws 
being provided Tht its end with hooks adapted to over a cord or 
miro of tenth mater, of the other jm 
pro a spring Pp a in e 
price or quality of the article. . 

MANUFACTURE OF PLaTEs FoR Drawino Wirz, W. R. Lake.—Dated 
11th June, 1879.—(A communication. )—(Complete.) 6d. 

This invention comprises the owe ina of a i 
anvil to which the work can be clamped in combination with a vhetins 
hammer whose helve is pivotted to a , to which a movement can 
be given in a direction radial to the verti axis of the anvil, and also 
the combination with the anvil of a punch or gauge located in the axis 

an e the es 
tion has completed. 
2324. Macuivery ror Screw Heaps, &c., W. R. Lake.—(A 


of a revolving spindle and a 
burnisher wre yo upon a radius arm pivotted to a —_!, which has a 
movement given to it in a direction radial to the axis of the revolving 
ao by suitable A} BB. the said radius arm as it is advanced by 
receiving a horizontally lateral movement to enable the 
Gane conform to the shape of the head to be burnished. 


2360. Vatves ror Brake APPaRaTus, G. Westinghouse, jun.—DPated 14th 


1879. 6d. 

The valve casing ‘has 
brak: vlind to th outer al Th 
e cylinder, and one outer su 
a cup ch where collected ; above 
with it is te cy. Meal compartment fitted with a 
piston having a rye upwards. There is a notch at the bg od 

tps “y the cylindrical co; ent, such that when the piston is at 
en its stroke fluid can leak through this notch to the 
p+ a . The upper part of the piston is formed as a valve 
seat on “ry a ei and at the edge of yalve is a notch permitting 
a passage of fluid when thé valve is seated. 
2373. MacuInery For SusPeNnDING CacEs AND Hoists, J. King.—Dated 
16th June, 1879. 4d. 

Upon cash aide of the aber of upper 

which is wedge-shy between or shoes 

secured thereto, each end of which is 2 axle carrying a 
toothed excentric, each provided with a spring or weight, one ate of tobtoed oon 
side of each guide. If the hoisting rope breaks each 
excentrics closes upon the bar of wood or iron on the cage, ag thereby 
suspends the cage. 
2404. Avromatic GovERNORS FOR Marine Enoines, A. Clark.— 

Dated 17th June, 1879.—(A communication.})—(Complete.) 6d. 

This consists in viding means for governing the engine and its 
action by the variation of the height of the water as compared with that 
of the vessel at the place where the eco is situated, so that in fact 
the shutting off the steam will be gradual and not sudden at any time. 
To this end is attached to the throttle valve certain mechanism that 
extends to a chamber located near the stern of the vessel in such manner 
that the weight of the water on a diaph: in that chamber will 
the throttle valve, whereas the moment such i is removed or 
reduced the valve will be closed in corresponding degree. 


H. F. Howell.— Dated 18th June, 1879.—(Complete.) 6d. 
The petrol is d tothe action of chlorine or other gas insuch 
a manner that a certain portion of the h be ap ie element is replaced by an 
equivalent of the gas. of ow em turated with water or 
. so = its affinity for the aged i element in the oil is developed 
d made active. 


2429. Rauway Burrers, J. W. 19th June, 1879. 6d. 
Near the inner end of the plunger rod is a groove with a narrow 


ference of which a number of are projections, 
witb the parts in their immediate eno are heated ; the i locking 
—_ ush plate are fitted, ‘as descri plunger rod, and 


plate so as to secure it firmly in i 

ined with it. A certain the rod is reduced in 

diameter so as to form a shoulder, w 

the rod by coming in contact witha a the buffer 
case, 

2436. Continvous S. P. M. Tasker.—Dated 19th June, 

1879. (Complete.) 6d. 


lly of af k or housing, or of a series of the 
same, supporting asingle set or series of sets of horizontal <n 
rolls placed alternately in pairs in a common line of tee an: —_o 
, or all being equipped with collars and o—— or col 


g properly set and driven and provided with such aaje etenenhe and 
devices as are usual in the employment and operation of similar rolls. 
243'7. ANTI-FRICTIONAL per Boxes, 8. P. M. Tasker.—Dated 19th 

June, 1879.—(Complete.) 4d. 

— g surface of the shaft is su supported upon a series of rollers 
between it and the bearing surface of the support. The middle 
portion of these ro) pore is in contact with the latter bearing surface, but 
th ends project and are in contact with smaller rollers secured in 
position by caps fastened to the shaft. 
Se Hops, L. Nawmann and C. Pohl.—Dated 19th June, 
This consists in treating the hops with alcohol. 
2528. Fornaces, J. Hampton.—Dated 24th June, 1879. 
At the back of the te is a to suit the 
awe and its face nearest 8 — of the furnace is perforated to admit 


The bridge is with a ble of adj 
a lever outedtion from the front of the furnace to regulate the 
of <o, There is an adjustable piece at one end to suit flues of various 
at wy at the back of the perforated plate can be removed for 
< caning flues, one plate having studs, and the other slots to receive 
e stu 


2536. Prerarine anp TREATING GunN-corron, &., H. Trotman.—Dated 
24th June, 1879. 4d. 
Gun-cotton or other nitro-cellulose in the condition of pulp is inti- 
mately mixed with a material k known as fibrous silicate or silicate cotton, 
in order to modify the of the exy of the gun-cotton. 


2545. we Wi R. Lake. —Dated 25th June, 1879.—(A communi- 
cation. )}—(Com; 
This relates of a ball enclosed 


tes to for trap-shoo 
by a shell, and having between the ball and shell film of fulmi- 
nating or percussion powder. 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHA WOLVERHAMPTON, AND 
OTHER D ICTS. 


aon our own Correspondent.) 
THE ironmasters at their gy meetin ol in Wolverhampton 
yesterday and in Birmingham to-day—Thursday—have more 
than u held the resolution come to at the special meeting of the 
marked bar firms in the former town yesterday week, when it 
was determined to advance the quotations for finished iron £1 
per ton, making marked bars £9, and Round Oak bars £9 12s. 6d. 

At less than the advance have fi indicated it was im ible to 
ee orders, and in no case for heavy lots. So confident in the 

uture were the majority of the firms having anything to sell 
that a desire to refrain from booking any orders was expressed 
with unmistakeable sincerity. Makers are content at present 
with the orders which they have in hand. When these orders 
are worked off they entertain little doubt that they will be able 
to secure better pone than are nowcurrent. In this ie 
they are strengthened by the latest news from the United States,’ 
which, as received from private sources in this 
district, are wholly confirmatory of the published news touching 
the avidity with which iron and steel are still being bought for 
all the varied uses to which it is applicable throughout the States. 
Such intelligence at a juncture when it had to be feared 
that the impetus in the iron and steel trades, in their opinion, 
was showing signs of having expended itself, combined with beg 
reports from the Cleveland district showing the 
largely increased sales upon the year and the diminished stocks, 
put buyers upon the alert and sellers upon their guard. 

The advance to-day—Thursday—in galvanised roofing sheets 
makes 24 wire gauge £21 in bundles in London, and * £23, 
_ £1 5s. extra if packed in felt. Two or three Birmingham 

vanisers are not parties to the arrangement, their prices having 
aes been higher than those of some of their competitors. The 
American element was strong on the a *Change to- 
day, and large orders for finished iron were ly to be given out. 
Before the meeting closed the chief stamping sheet firms further 
advanced quotations 20s. per ton. 

Striking cautiousness and clever fencing characterised the 
negotiations conducted by local firms and ironmasters and iron- 
merchants from a distance. Principals from all the districts were 
an to give personal attention to transactions usually left to 

rhe attendance on Sanyo to-day was as remarkable for 


is a a as for the numbers whv had assembled. Alt hough 


week gave satisfaction as a reversion to a are 


the fixing of prices last week in anticipation of the mee ow Bom 
which got into objectionable abeyance, there yo min 


so as to slide on the back thereof, and 
i so as to form a shallow groove to receive base of the binder, the 
shank of which projects through slots in the cover and base plate of the 
holder. 
Covers, or Screens, &c., R. Orr and R. 8. Birch.—Dated 
i mode of operating the moving parts of the apparatus. 
2410. Puriryinc DEopORISING CRUDE PETROLEUM AND OTHER OILS, 
' 2416. Vessets ror TRANsPoRTING Boats, B. J. B. Mills.—Dated 18th 
June, 1879.—(A communication.)—(Complete.) 4d. 
In order to carry canal boats along streams with rapid currents, a vessel 
; with a number of compartments is provided to receive such boats, each 
: compartment being fitted with gates which allow the compartment to be 
filled with when the boat will float in. The are then closed 
| shoulder be t. he push plate in two sections, which a e 
| action the projections or the locking plate are forced to bind and ; the 
/ 
i} 
i 
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everishness manifested. This the Lilleshall Iron Company did 
their best to subdue. It. was last week laimed throughout 
the market with some promise, but not evidently upon authority, 
that prices had been Rae sag ate by that firm at £4 10s. for 
thot-blast qualities. Y ay, however, the company’s prices 
were authoritatively quoted by Mr. Lloyd, the managing 
engineer, who with . T. Horton, the ey manager, 
represen: the firm, at £4 for hot, and for cold 
blast iron, imperial weight. The latter the company were 

pared to sell: freely, but hot-blast iron they hesitated 
to sell, so considerable has been the demand recently made 


wpon them. Staffordshire pig iron, which is usually the same | ! 


price as Lilleshall, was difficult to buy under £45s. Very remark- 
able was the contrast now observable between:the quotations for 
hematite and best Welsh pigs, and the quotations for Shrop- 
shire and Staffordshire all-mine pigs. Until the recent revival 
these and the Staffordshire ran or much level, each bein 
held in by the other. Now, however, that the demand for stee 
thas so y improved the position of all the hematites, and 
the vity in the tin-plate industry has so improved the posi- 
‘tion of the Welsh brands, hematite and Welsh iron have together 
run away from the all-mine products of this part of the kingdom, 
-and were quoted yesterday at no less a price than £6a ton, The 
‘figure —_— prohibitive at the present rates for local finished 
iron, though it is not prohibitive as to either hematite or Welsh 
iron in respect of the uses to which they are most largely 
employed elsewhere. Part-cinder pigs quoted at 
£3 12s. 6d., realised in actual business £3 10s., and cinder pi 
ranged from £2 15s. to £3 5s. according to quality. Lilles 
pigs are a rise of 15s. upon the nominal quotations of three 
months ago ; but part cinder and cinder 
sin the same interval of from £1 to £1 5s. The representatives of 
Derbyshire and Northamptonshire pis firms had few of them 
any iron whatever to offer for sale either to-day or yesterday. 

roughoutthe finished iron trade the utmost reluctance to book 
-orders was observable amongst the makers of the sheets used by 
‘the galvanisers. These, made by leading firms, are mostly 
£10 10s. per ton for singles, £12 for doubles, and £13 10s. for 
lattens. et the makers who occupy a much inferior trade 
status would not sell for less than the orm though 
last quarter they would have sold singles at 10s., and the 
-other gauges specified at the customary advance of £1 10s. 
.and £3 upon that figure. This extraordinary phase of the market 
for sheets, combined with a further rise on the week of 10s, per 
ton in spelter, induced the chief galvanising firms in the Wolver- 
hampton district to meet apart yesterday afternoon and discuss 
sthe position. In the end the majority determined to close their 
‘books at present prices, and at the close of the week put up 
galvan open | sheets another £1 per ton. 

Boiler plate orders were difficult to secure yesterday, but to-day 
‘more was done for the Lancashire and other leading home 
markets. Makers were resolute in demanding £10 10s. and 
-onwards for high-class qualities. 

The mills are, after sheets, most engaged upon strips and hoo 
-and barsand rods. Hoops are still being turned out freely for the 
United States, whither best bars and sheets are going in response 
to recent orders, and these and tin-plates are deemed likely to be 
‘in improved demand from America as the year advances. Most 
of the continental and certain of the South American, the South 
African, and the Indian markets are looking a little better, and 
the traders with Australia anticipate an improved mail next 


week. 

should receive a rise of 1s. per ton, and millmen and similar 
operatives a rise of 10 per cent. from the 22nd December last and 
antil April 1st next. fore April 1st the Board must meet to 
discuss a wages sliding scale to come into operation on 1st April. 

If the cannot agree the award recites that the arbitrator 
shall fix a scale. The decision tended to settle the market, which 
closed with a good number of orders having been booked at just 
under maximum prices. Sheets, singly, sold at £11, and the 
galvanisers put on the £1 which yesterday they determined to 
put on at the end of the week. “ . 

The chainmakers in the Cradley Heath district, consequent 
upon the higher ‘price of iron, are demanding more money for 
their product. The masters are seeking a rise of 50 per cent., as 
‘they say iron is 25 per cent. higher than it was, and the men are 
getting 100 per cent. more than they did six months ago. 

A meeting of the employers and workmen in the nail trade has 
‘been held, at--which it has been decided to form a Board of 
Arbitration, and Mr. Bassano was appointed referee. 

Coal to-day and yesterday was strong at the total rise of 3s. 
‘upon the late minimum; and colliery owners would accept but 
«small orders at that tigure. 

At the meeting of the South Staffordshire Mines Drainage 
‘Commissioners yontentey, the chairman announced that since 
the last meeting he had negotiated a loan of £8000 for the Old 
Hill district, payable out of the drainage rates of that area, and 
‘he was reder Fa for a further loan of for the same district. 


NOTES FROM LANCASHIRE. 


(From our own Correspondents.) 

‘THERE has been no very large amount of business doing in the 
jiron trade of this district during the past week. This od partly 
‘been the result of the holidays, but in addition to this there has 
- been a disposition to hold back pending the result of the quarterly 
“meetings. Certainly very little iron is at present going into the 
thands of local consumers, and the transactions reported are 
chiefly purchases by merchants either for speculation or for 
export. Some of the forge proprietors are in the market for iron 
but in many cases the finished iron makers are pretty well 
covered for the present, and consumers in other branches of trade 
have generally stocks to work upon for their present require- 
ments. But although the actual amount of business doing has 
only been limited, there has been a strong upward tendency in 
the market, the advance announced in Scotch ee and the reports 
from Middlesbrough giving a firm tone to prices at the Man- 
chester weekly meeting on Tuesday. Now that makers are so 
fully sold for the next three months, buyers are anxious to secure 
iron over the second quarter, but the prices asked are generally 

#0 high that they tend to check business for the present, 
Lancashire makers of pig iron have, during the last few days, 
cally withdrawn their quotations from the market, but so 
‘aras prices can be tested in the absence of any material amount 
of business doing, it may be that orders could only be 
placed with 1 producers at a considerable. advance upon last 
week’s rates, and nominally for delivery into the Manchester 
district the prices may be given at about 67s. 6d. to 68s. per ton, 

‘less 24 per cent., for both foundry and forge qualities, 

There has also been a decided w mi 9 movement in outside 
‘brands coming into this market, and for g.m.b. delivered equal 
to Manchester about 64s. 6d. per ton net cash is now being asked. 


For Lincolnshire and Derbyshire irons delivered into the Man- | C: 


chester district as much as 71s. per ton, less 2 cent., is bein 
quoted, but there is so very little of these on ¥en offe in 
nominal, 
A firm tone is maintained in the finished iron trade, but as yet 
mo definite further advance in prices seems to have been 
upon, and quotations vary according to the position of ers. 
orge proprietors generally are very full of orders, but as in 
many cases specifications have not yet been given out, some of the 
makers are open to book orders for prompt delivery at about 
£8 5s. per ton, but the average quotations for Lancashire bars 
delivered into the Manchester district range from £8 10s. to £9 


per ton. 
There is still a very material improvement to in other 
branches of the iron trade. continue 


indicate an edvance | Pig 


only very: moderately supplied with work, but there is a more 
hopeful feeling, and orders which have been held back are gradually 
finding their way into the market. Founders still complain that 
orders are very difficult to secure, and that notwithstanding the 
advance in the raw material they can obtain very little more for 
their castin: In some. cases fas, considerable stocks of iron, 
bought at the low prices are held, orders are being accepted at 
very little over old rates, and I have heard of pipes delivered 
into one of the Lancashire towns at £5 per ton. 

In the coal trade business has been rather dull during the past 
week, the holidays and the temporary stoppage of many of the 
local works tending to restrict the en ¢ shageaod for all classes of 
fuel. The pits also have been closed for several days, and this 
has enabled colliery proprietors to get rid of some of their stocks, 
but there is still no scarcity of supplies, and any advance upon 
late rates is very difficult to obtain. The average quotations at 
the pit-mouth are about as under :—Best coal, 8s, 6d. to 9s.; 
seconds, 6s, 6d. to 7s.; commou coal, 5s, to 63.; burgy, 3s. 9d. to 
4s, 3d.; good slack, 2s, 9d. to 3s. 3d.; and common, 2s. to 2s, 6d. 


ton. 
“ the shipping trade a fair amount of activity is reported, 
both coastwise and export, and prices have a tendency to stiffen. 

Coke moves off pretty freely at improving prices. 

The hematite iron district of North Lancashire and Cumber- 
land continues to occupy a very steady position, and makers are 
busily employed on large orders on home and foreign account. 
A good inquiry is experienced from all quarters, and there are 
undoubted indications that the business of the ensuing spring 
and summer seasons will be very active in all departments. 
Prices remain as quoted last week, and sales of best qualities of 
ig iron are noted at as high a oer as 107s. 6d. per ton, and one 
or two at 105s., but overt qualities of meta] have been dis 
of at 97s. 6d. to 102s. 6d. The business doing, however, is almost 
in every instance of an anticipative character. Steel makers 
are fully supplied with work and have in hand very large con- 
tracts for delivery to the Continent during the year. Iron ore is 
in steady request, but as local raisers have their hands filled with 
contracts which will take some time to complete, large ‘oes of 
Spanish ore are being brought to the district, and considerable 
imports in this direction are anticipated aang. Se year. Coal 
an i owe are in brisk demand, and values have an upward 
tendency. 

The Workington Ironworks, which recently changed hands, 
will in a day or two be in operation. The modern furnaces have 
been undergoing the necessary preparation for a few bapry! pong 
The contract for the construction of the new wet dock at - 
port has been let to Messrs. Doherty and Co., of Dublin, for 
£91,006. The works are to be completed in two years, and 
operations will be forthwith commenced. The new dock will 
have a depth of water on the cill 5ft. greater than any other dock 
on the coast, and will, as a consequence, be adapted for shipping 
of larger tonnage. 'The development of the iron and_stee 
industries in West Cumberland has necessitated some such — 
as this being taken, in order to give facilities for a large an 
increasing export trade. 


THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


THE movement for the adoption of the sliding scale in the 
South Yorkshire district has not yet been brought to a successful 
issue. I understand, however, that concessions have been made 
on both sides, and that the difference between masters and men 
regarding the basis is now only 3d. This ought not to be an 
insuperable barrier to an early agreement. 


The Birley Vale dispute, by which 1100 men and boys were 
out on strike against a reduction of wages, is in some danger of 
being revived. An agreement was come to three weeks ago by 
which the men were to return to work on the understanding, as 
it was stated, that the whole question should be arbitrated a 
Mr. Mundel M.P., representing the men and Mr. W. 8 
Stanhope, M.P., representing the employers. The men have 
returned to work. Some of them the other day got rather 
sceptical as to the agreement which had been come to, and wrote 
to Mr. Mundella for a copy of it. Mr. Mundella complied with 
the request, and the copy does not seem to comfort the colliers a 
bit. Indeed, they say that the mp. — in dispute has been 
conceded by their representatives, and all that the arbitration has 
to deal with are matters of minor detail. They accordingly held 
a meeting on Tuesday to protest against the agreement, and it 
remains to be seen whether this unfortunate rupture is or is not to 
be permanently closed. 

Mr. Chappell, one of the secretaries of the South Yorkshire 
Miners’ Association, got into trouble by resisting Mr. Macdonald’s 

macea for bad trade, that is, the restriction of production. 

ere are two secretaries of the South Yorkshire Miners’ Asso- 
ciation, and of the two Mr. Chappell has shown singular courage 
in expressing his convictions. For this he has suffered in popu- 
larity with the miners, who, acting through their executive, — 
him an intimation that his services are no longer required. ey 
are not all of one mind, however, for at a largely attended meet- 
ing the other day it was resolved to form a new union with Mr. 
Chappell at its head. Freedom of speech, it would seem, is 
even amongst workpeople. 

The iron market remains firm, but there is little anticipation 
of any rapid increase in prices. it may be noted, however, that 
holders of raw materials will not deliver, except in small quanti- 
ties, at the ruling rates of theday. This isa pretty fair indication 
that a rise in prices is ym 4 ee 

In the Bessemer steel trade there is a continuance of briskness, 
and much hope is expressed as to the future. In the last week 
of December Bessemer aye brands were offered at £8 15s., 
now £9 is required for the same material in the ingot. Lar, 
contracts continue to be taken for railway material, and as the 
better houses have their hands quite full, a rise in prices may be 
confidently looked for. 

In cutlery the London shippers are sending largely to South 
Africa, the Levant, and South Australian markets. The South 
Australian trade has been largely interrupted by two heavy 
failures: but business is ncw being resumed. Considerable 
rg of cutlery are being sent to the South Sea 

customer of some consequence. | 

e home for cutlery is very light, ut this is more than 
counterbalanced by the heavy demand from the States and other 


I understand that the Tay Bridge disaster is not likely to inter- 
fere with the Forth Bridge scheme. By the carrying out of this 
vast work the trade of Sheffield will be much benefited. I have 
already stated that the steel chains will be made by Messrs. 
Vickers, Sons and Company, River Don Works, Brightside, and 
I now learn that Messrs. Jonas and Colver, Continental Steel 
Works, Sheffield, have arranged with Messrs. Wm. Arrol and 
‘o., the contractors, to supply the whole of the tool steel, files, 
hammers and other similar goods required in connection with the 
undertaking. The order to Messrs. Jonas and Colver amounts 
to considerably over £20,000. 

The Acaster Patent Rail Joint Company, Limited, has issued 
its annual report. The directors point to the fact that where 
their joints have been laid down by the Midland, Great Northern, 
and Mountsorrel Granite Companies, they have stood every test. 
On the Midland Railway they have been fixed for more than 
two years, and have shown no signs of decadence in any direction. 
Near the Copenhagen Tunnel, on the Great Northern Railway, 
the joints were subteated to the severest practical test and stood it 
equally well. The directors are evidently disappointed that 
engineers have not taken kindly to their joint. They give details 
of a very convincing character to the effectiveness of the joint in 


operation at Stoney Stanton, in a branch railway 


hearly a mile and a-half long, which was made by the 
Mountsorrel Granite Company, who report as follows :— 
** We have now about 2500 yards of road laid down at Stanton, on 
our private railway, with these joints, and they have answered 
well. We adopted the rather bold course of laying our temporary 
roads while the line was in the course of construction, with these 
joints, and they thus had the heaviest possible test which they 
could have. The line had little or no ballast ; the work was heavy, 
and the joints were badly kept, and yet. we have not had as yet a 
single mishap. You are aware that the road is laid with 70 Ib. 
double-headed rails, fitted with light ‘ Acaster’ fishes, about 16in. 
long, both rails and fishes are of steel, the chairs are also light 
—about 25 Ib. in weight—and the sleepers are about 3ft. apart. 
The road when finished will have heavy gradients, 1 in 40 is the 
steepest, and also heavy curves. A three chain curve extends for 
some distance, and there are places néar the joints where the 
curve is of 150ft. radius.” The directors, after narrating these 
facts, go on to state :—‘‘ Having, therefore, in hand a patent of 
such value, your board did anticipate that they would have been 
able before now to introduce the joint largely upon the railwa; 
in England, and then to have followed such introduction by 
pushing the patent abroad; but they find that they have, in 
introducing a novelty, to overcome greater inertia and difficulties 
than they anticipated. Of course, it is easy to understand that 
such a patent as the present would not be adopted by railway 
engineers without due deliberation and great circumspection ; but 
there does appear to your board to be a point beyond which this 
caution should not be pushed, and they conceive that now that 
they can give such practical proof of the success of the patent, its 
merits ought to be and soon must be acknowledged, be une as 
it entails no increased.present cost. . . . Your board have, by 
means of advertisements and circulars, introduced the joint to the 
railway engineers and directors throughout England, and they 
look forward to its early general adoption on account of the 
safety, economy, and comfort which in insures.” I have seen the 
joint, and heard practical men speak most highly of its qualities. 
t is certainly remarkable that it hangs fire so completely. 

The prices current this week are, boiler plates, £12 15s. to £14; 
ship plates, £11 15s. to £13; Bessemer ingots, best marked £9, 
seconds £7 10s.; cast steels, best special makes for engineers, £45 ; 
second, £35 and upwards; tool steel, £38; seconds, £27 and 
upwards ; spring steel, £15 (rise of £1); steel for wire, £15; 
Bessemer dittv, £14 10s. A heavy demand exists for the latter— 
the Kelham Rolling Company being particularly favoured with. 
orders. For the manufactured article (Bessemer) £15 10s. is 
quoted. Common cast steel ranges from £8 10s. upwards—a rise 
of 10s. ; coal, best branch, 13s, 6d. on wharf ; Silkstone, 9s. at pit ; 
seconds, 7s. 10d.; nuts, 63. 6d.; slack, 4s. 


‘ 


THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


THE year has commenced more auspiciously than even the most 
sanguine could have expected ; and it has not been merely a 
feeling of pleasant anticipation, but a realisation of improved 
trade. At the first quarterly meeting in the year it is usual to 
discuss the prospects of the trade. On Tuesday, however, there 
was very little discussion, but plenty of real active trading. A 
firmness in the Scotch market contributed something towards 
that, because although some desire to make it appear that there 
is notan inherent sympathy between the two markets, it must 
be obvious to all who consider that the same large merchants 
trade in both places, that there is an intimat ti The 
chef contributory, however, was the very favourable statistics 
which the Cleveland Ironmasters’ Association issued on Monday 
night. Prices ascended and demand was eager. No. 3 was 
generally quoted at 56s. though 57s. 6d. was paid in one or two 
instances. On Wednesday the market was somewhat flat, and 
prices were about 6d. per ton easier. 

The returns referred to took everybody by surprise. It had 
been confidently anticipated that the stocks would be increased 
considerably, the lowest estimate being an addition of 10,000 
tons, and some very shrewd merchants predicted 20,000 tons. 
There was good basis for that expectation, because the severe 
and stormy weather in the early part of the month hindered 
ships from getting out of the river, and the Christmas holidays, 
which brought about the closing of the manufactured iron- 
works for a full week, put a stop to local consumption for 
that period. Instead, however, of a advance there was 
practically none. Makers’ stocks were decreased 13,662 tons, 
stocks in public stores were increased 11,179 tons, and stocks in 
makers’ stores were increased 2882 tons. The only addition to 
stocks therefore was about 400 tons, notwithstanding the causes 
hed mentioned and an increased make. The statistics were as 
‘ollows :— 


MAKE OF CLEVELAND PIG IRON. 


Port of Total of 
Middlesbrough. district. 
Month ending Nov. 30th, 1879 19100 jeanne 
onth en ov. ee se 66 
Month ending Dec. 81st, 1879 121,886 148,059 


Increase upon Nov., 1879 .. .. .. 3,540 


ae MAKE OF OTHER KINDS OF IRON. 
(Including hematite and spiegeleisen.) 


Month ending Dec. 31st, 1879... .. «- 92,123 
Increase upon Nov., 1879... .. .. 7,289 

Total make, Nov.,1879 .. .. oe «+ 160,858 
Increase upon Nov., 1879... .. .. «. 10,829 


SHIPMENTS FOREIGN OF PIG IRON FROM PORT OF 
MIDDLESBROUGH. 


Month ending Nov. 30th, 1879.. .. .. .. «+ «+ 30,888 
Month ending Dec. 31st, 1879... .. .. .. « 16,206 
Corresponding month last year .. 23/862 
Decrease upon Dec., 1878 ..  .. 7,156 

SHIPMENTS COASTWISE OF PIG IRON FROM PORT OF 

MIDDLESBROUGH. 
Month ending Nov. 30th, 1879.. .. «+ 81,224 
Month ending Dec. 3ist, 1879... .. .. «+ 60,878 
Corresponding month last year .. .. .. «. «+ 82,950 
Increase upon Dec., 1878 .. .. .. «. 17,428 
MAKERS’ STOCKS OF CLEVELAND IRON. % 
‘ort of Total of 
Middlesbrough. district. 
Tons. Tons. 
Nov. 20th, 1879... co 0, 96,206 co. oo 
Decrease upon Nov., .. +. 18,662 
STOCK IN WARRANT STORES. 

Public stores, Nov. 80th, 1879... 110,805 
Dec. Slat, 1879 .. co 129,074 
Makers’ stores, Nov. 30th, 1879 .. .. «+ 61,641 
Dec. Sist, 1879.. .. .. oe 64,528 


There are now ninety-six furnaces in blast as compared with 
ninety-two in December, 1878. Although some doubt appears to 
have been thrown upon it in some quarters it is quite true what I 
stated a fortnight ago, that very shortly twenty-five additional 
furnaces will be put into blast. Already two of that number 
have been blown in; Mr. Edward Williams, the president of the 
Iron and Steel Institute, will have the whole of his six recently 


May; thethree Lackenby furnaces belonging to Messrs. Downey 
pe Co. are now being prepared for blast ; the scheme.of re-con- 
struction of the Rosedale and Ferryhill Company is all but com- 


pleted, when some of the ten furnaces of that company will be 


~ 
& 
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> 
pure urnaces ready in about three months; the four furnaces + i 
of Messrs. G. Wythes and Co., near Darlington, will be ready b / 
4 
4 
4 if 


THE ENGINEER 


blown in; the re-construction scheme with regard to Hop 
Gilkes, and Co. is not so far advanced but is in preparation, 
four furnaces will be affected, and some measures are on foot 
relating to the Norton and Loftus works re! to eight furnaces. 
The revival in the pig iron trade is unmistakeable. 

Mr. A. Macdonald, M.P., while pleasing the Fife and Clack- 
mannan miners, has tee owl ms upon his head a torrent of 

- ly 


to assume anything; and it is triumphantly : 
large of Scotch manufactured iron pipes are 
from Cleveland iron exported into Scotland. 


The manufactured iron trade is in a prosperous ition. 
Orders are plentiful and_ price to be no hindrance. 
Messrs. Jones Bros. and Co.’s works are being carried on by the 


porary arrangement for a new compan 

ich will be again submitted to the creditors shortly ; as 
Messrs. Jackson, Gill, and Co.’s works will be offered for sale at 
an early date, when a strong effort will be made to keep them in 
local hands. Messrs. Donman, Long, and Co. intend to com- 
mence the manufacture of angles at their Britannia Works. 
Prices of manufactured iron are firm ; gg > are quoted 
from £8 10s. ao £10 10s.; boiler plates, £10 to £12 10s.; angle 
iron, £8 10s. to £9; and merchant bars, £7 10s. to £10. 

The collieries of Messrs. T. Charlton and Co. are at length 
offered for sale. The affairs of that company, since the filing of 
the petition in 1876, have been in Chancery, and at length an 
_order has been issued for realisation. The collieries are valuable 
and are likely to tempt hasers. The lots now offered forsale 
were valued in 1873 at 000, 

The steel trade is flourishing in the woe gee district. 
Orders for steel rails and castings are plentiful. The Darlington 
Iron Company has nearly completed its Bessemer plant. Messrs. 
Bolckow, Vaughan, and Co. are not quoting prices for steel rails 


just now. They have their hands quite full of orders. The 
price of oo at they deem it best not 
to quote. 


icke! ting Company exhibi several specimens of the’ 
work, which attention. 

The North-Eastern Railway traffic returns are showing well. 
They exhibit an increase for the week ending 3rd January of £8019 
as compared with the corresponding week last year. 


NOTES FROM SCOTLAND. 


(From our own Correspondent.) 


Tue Glasgow iron market has been very strong in the course of 
the week, with a large business at advanced prices, This 
condition of the market is due to a great influx of orders from the 
United States, together with an extensive demand at home, and 
rather better peers for the continental trade. Although the 
public works have been closed for a great part of the week, owing 
to the New Year holidays, a larger Tenlames than usual has been 
done, and the foreign and coastwise shipments of pig iron compare 
very favourably with that of the opening week of last year. 
There is likewise a marked improvement in the imports of pigs 
from Middlesbrough. The output of the Scotch blast furnaces 
at present is at least 20,000 tons per week, notwithstanding that 
the stocks are upwards of 60,000 tuns i than they were at 
“the beginning of 1879. In the course of the week the stocks in 
the hands of Messrs, Connal and Co. were increased by 4620 tons, 
and now amount in the aggregate to 421,750 tons. 

Business opened in the warrant market on Friday morning at 
67s., and advanced to 68s. 6d. cash, while transactions were also 
effected at 67s. 44d. to 68s. 10}d. one month. At the close the 
‘coling was scarcely so firm, buyers being at 68s. cash, and 
68s. 6d. one month, and sellers 3d. more. The market was very 
strong on Monday, when business was done in the forenoon at 
69s. cash, 69s. 74d. eight days, and 70s. one month. In the 
afternoon the quotations were 69s. 9d. to 69s. 3d. cash, and 70s. 3d. 
to 69s, 9d. one month; closing sellers 69s. 3d. cash, and 69s. 9d. 
one month, buyers 14d. less. The market was steady on Tuesday, 
with business from 69s. 3d. cash, and 69s. 9d one month, to 
69s. 6d. cash. and 70s. 14d. one month. The market was some- 
what depressed at the opening. On Wednesday a large business 
was done up to 69s. 9d. cash and 70s. 3d. one month. To-day— 
Thursday—a fair business was done from 68s. 9d. to 69s. 9d. cash, 
and 69s. to 79s. one month. 

The greatly increased demand has again had the effect of 
improving makers’ prices, all of which are several shillings higher 
than they were at Christmas. 

The malleable works of Lanarkshire are ve 
is this the case that the new year holidays have 
curtailed, the men having been idle only three or four days; 
whereas, on some previous years the works have been cl as 
long as a fortnight or three weeks at this season. At a number 
of the works double shifts are being regularly employed. Prices 
are all increased and very firm. 

The shipments of manufactured iron from the Clyde during the 
last ten days of the year embraced £16,000 worth of machinery, 
of which was the value of a sugar mill sent to Bahia, 
£2500 to Bombay, £1380 to New York, and £1280 to Demerara; 
£2500 worth of castings, £12,000 worth of miscellaneous articles, 
£2050 worth of sewing machines, £2500 worth of railway sleepers, 
&c., chiefly for Bombay; and £3200 worth scrap iron, a aed 
proportion of which went to China. 

There has been little doing in the coal trade during the holidays, 
but there is a fair prospect that presently the trade will begin to 
improve. The coalmasters have been i much harassed by 
strikes, and the trade for a time was greatly damaged by the rates 
they were obliged to ask for their coals, but now there is on the 
one hand every appearance of miners being in all districts obliged 
to come to terms, whilst on the other hand a really superior 
-Aemand is springing up for coals. e ironworks, the foundries, 
and the engineering works and other manufactories are requiring 
much larger supplies than they did a few months ago. It is also 

tifying tonotice that the export trade is steadily though slowly 
improving. These remarks apply to the Western mining dis- 
tricts. In the east the demand continues active. me incon- 
venience has been felt in conducting the traffic through the acci- 
dent to the Tay Bridge very much diminishing the facilities for 
transmitting the to its destinations; but arrangements are 
being made by which the difficulty will be overcome. r 

The miners appear to be gradually coming round to the convic- 
tion that the best thing they can do is to accept a sliding scale 
for the lation of their wages. The workmen employed by a 
number of firms in the Glasgow and Slamannan districts have 
already arranged such a scale with their employers, and Mr. 
Macdonald, M.P., has been advocating their adoption through- 
out the mining districts. The principal opposition to such an 
arrangement comes from the miners of the Hamilton district, 
about a thousand of whom are still on strike, demanding back all 
the reductions that were made on their w: since the second 
week of November. It is well known, however, that their 
resources are all but exhausted. They are appealing for support 
to the associated miners throughout Great Britain, but they have 

very little chance of success in this appeal, and the probability is 
that ay eget we shall have the whole of the miners at work 
at all collieries in Lanarkshire. Of course in the present 


busy ; so much 
n considerably 


state of the market everything depends upon whether masters 
and men can arrive at some arrangement for regulating the 


wages, 


WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 

Mucu to the surprise of the coalowners there is no advance 
recorded on steam coal, though in Staffordshire and other counties, 
so it is reported here, an advance of several shillings has been 
made. I still incline to the idea that as soon as the sliding scale 
has been carried out at all, or even at the principal collieries, coal- 
owners will be in a position to get an advance. In proof of this, 
I hear that at the Sonn Colliery, directly the sliding scale was 
settled, a large contract was concluded which, if it does not 
materially benefit Mr. Davies, will improve the condition of 


made | things in that district. Another proof than an advance is forth- 


coming is to be seen in the in A 
steamers, instead of sailing vessels, and already the item of bunker 
coal is getting to respectable dimensions. 

Coke is now one of the leading features. At the Tynewydd 
Colliery, No. 3 Rhondda seam, where no coke has been made 
hitherto they are mony Po put up coke ovens, and, in addition to 
the means at Dinas Main, thirty large ovens are in progress. 
Prices of best coke are running high. A buyer offered 17s. this 
week for 10,000 tons, but was refused. I shall fully expect the 
figure to be 20s. before January is out. : 

The complaint amongst the coalowners and Lr ag 7 at Cardiff 
is that the supply still gr eevee of the demand. I noticed this 
week on the Taff Vale Railway avery large quantity of coal, 
either on its way down to port, or waiting in sidings. Nixon’s 
coal is now generally left on the sidings, and Plymouth and other 
important collieries, since the tax levied at the dock sidings on 

after a certain period. 

The quantity of coal be Spee last week was a little over 
100,000 tons, of which Cardiff sent 73,000 and Newport 16,000. 
Some degree of inactivity at ports has been the prevailing feature 
in consequence of the gales. It was almost impossible several 
days last week to put to sea. One collier is reported wrecked. 

here is no falling off in tin-plate make. All the works are 
fully employed, and there is a shyness in taking fresh orders, 
which seems very much like an expected advance. At Melin- 
griffith and Taff’s Well—late Booker’s Works—the liquidators are 
carrying on the whole of the works with commendable energy. 
A furnace has now been blown in, the coke ovens and collieries 
are in full employ, and the gratifying announcement of an 
advance of wages after the present month has been made. 

The College Works, Llandaff, are fully employed, so too are 
the Treforest steel and iron. Cyfarthfa will have two additional 
furnaces in blast shortly, and a very good rail is being turned out 
with a mixture of Welsh, Barrow, and Spanish ore. 

Some improvements are also talked about in the refineries, but 
I can see no movement yet in the direction of steel. 

Dowlais is doing good work, and increased a) —— cog and 
tire, are being developed. e large stock of puddled bar and 
ingots is sensibly diminishing. egar, which has a good name 
for Bessemer y ig, has cl its books, I hear, for any further 
business at £6. 

Quotations are also advancing generally. Steel rails are now 
£8, and iron is running past £7 for best samples; I have heard 
£7 10s. quoted. 

The Lydney new forge started this week. Prospects are toler- 
ably good in the Forest, though house coal rather flags, probably 
in consequence of the advance in price. Stocks of pig iron are 
lessening, and prices advancing in the Forest, and the we 
trade there is generally pict 4 I expect one furnace will be 
blown in at dore in afew days. Swansea trade is fairly 
good, and no doubt will be much improved with the completion 
of the docks. : 

It is highly probable that the Great Western Railway Com- 

ny will carry out its ae go extensions from Monmouth to 

leford. It is rumoured that the Midland Company has a 
scheme for connecting the Forest-of-Dean with South Wales. 

I am glad to announce the speedy settlement of a sliding-scale 
for South Wales. In the furtherance of this desirable object, 
which will benefit men as well as masters, Mr. T. Lewis has 
laboured with a vast amount of zeal and ability, and deserves 
the heartiest praise for his disinterested labour. To him the 
Coalowners’ Association owes its existence, for I believe without 
his aid it would have gone in pieces, like most of the South Wales 
organisations. The day for finally arranging the scale is fixed 
for Tuesday next at Cardiff. 


PRICES CURRENT OF IRON AND STEEL. 


Tue following prices are corrected up to last night, but it should be 
borne in mind in many cases makers are prepared to quote different 
terms for special contracts. It is obviously impossible to specify these 
cases and terms, or to give more than the market quotations and makers’ 
prices. Readers should also refer to our correspondents’ letters. 


PIG IRON AND PUDDLED BARS. 


.m.b.—No. 1.. .. 311 0 0. 
No. 8. .. 3 8 6 
Gartsherrie—No. 1 - 4 0 0| Dalmellington—No.1.. 314 0 
No. - 310 0 No8.. 8 7 0 
Coltness—No. 1 - 42 6 At Ardrossan. 
No. 2 - 810 0 
Summerlee—No. 1 4 2 6| Shotts—No. 1 0 
No. - 810 0 Moi 8... 810-0 
Monklund—No. 1.. .. 312 0 
No 8.. .. 8 7 6 
Clyde—No.1 .. .. .. 312 6 | CLEVELAND— 
No.8 .. 8 7 6 BO. v0: ve 8 2 6 
Govan—No,1.. .. 8312 0} NO. . oc of 219 6 
At Broomielaw. No. 4, foundry .. .. 214 6 
Calder—No.1.. . .. 317 6 No. 4, forge .. . - 214 6 
No.3.. .. .. 8 8 6| Mottled or white .. .. 213 6 
At Port Dundas. Thornaby, No.3 .. .. 8 0 0 


a 8 tin-plate pig iron, 60s. 


” 'redegar No. 3 foundry pig iron, 50s. 0d. do. 
£ada 
Waxes—No. 2, f.0.b., Newport » 215 0t0 000 
Forge, at works os a -- 215 0to 3 0 0 
40s. per ton for rail quality. 
Common pig, at works 215 0t0 000 
DerBysHIRE—No. 1, at Sheffield 24 0t0 260 
No. 3 oe ee os - 20 0t0 240 
Lancasnire, in Manchester—No.3& No.4 3 7 6to 3 8 0 
K. H. Messelmoun ce 50 0t0 000 
Hematite, at works, 2} dis. for prompt cash. 
Millom “‘ Bessemer "—No. 1 to No. 4 -- 8 4 Oto 310 0 
Mottled and white .. 800 
Maryport Hematite—No. 1 to No. 5 - 3 5 Oto 810 0 
“* Bessemer ” — No. 1 to No. 3 - 27 6to 212 6 
Puddled Bar— 
Waves—Rail quality, at works 40 0to 500 
IDDLESBROUGH 16in., plate 5 0 Oto 
Guasoow, f.o.b. .. ee we 8 0 0to 9 20 
MANUFACTURED IRON. 
Ship Plates— 
Guascow, f.o.b. .. 710 0to 8 0 0 
Wates—At works, net .. 810 0to 9 0 0 
MIDDLESBROUGH .. oe se 815 0tol0 7 0 
Boiler Plates— 
5 0to 0 0 6 
Lancasuire, to 5 cwt. each plate 910 0to 1210 0 
Sheffield .. we oe 10 5 1210 0 
Bow ine and Low Moor— 
Under 2} cwt. each, upto4cwt. percwt. 1 2 Oto 17 0 
4cwt. up to7 cwt.and upwards . 110 Oto 119 0 
STAFFORDSHIRE .. ee 1010 O0to12 0 0 
MIDDLESBROUGH .. ee oe 10 0 0to12 0 0 
Grasoow, f.o.b. .. oe oo 810 0to 9 0 0 
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until strong enough to resist every tendency to disease, Han 
of subtle maladies are floating around us ready to attack wherever 
there is a weak point. We may escape many a fatal shaft by 
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St. Peters - 60 70 superficial foot. 0 6 O 8 
Dats, per C, 12ft. by Mexican,do. .. 0 4 0 
y 9in. uras, 04 0 
Quebec, pine Ist .. 13 0 23 10 
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LINKS IN THE HISTORY OF THE 
LOCOMOTIVE ENGINE. 
No. V. 

IN our first article on the history of the locomotive, pub- 
lished in our impression for Oct. 31st, 1879, we mentioned, 
among other engines used on the Stockton and Darling- 
ton Railway, the Arrow. This engine had cylinders 
2lin. or 22in. diameter, and only 9in. teat! and yet the 
cranks were 9in. long. It is not improbable that many 
of our readers have been puzzled to reconcile these 
apparently conflicting and certainly extraordinary pro- 
Set my We are enabled, through the courtesy of Mr. 

raham, to give now an outline sketch of the Arrow, 
which will render our brief description of i y 
referred to, quite clear. The piston rods laid hold of 
vertical levers, to the lower ends of which were 
coupled connecting rods, as shown. rods were 
bent. It is not easy to understand why. They were 
certainly not improved by the ne A few of the 

incipal dimensions are given in the sketch. The 
ble buffers were needed to suit the different heights 
of the wagons and other vehicles hauled by the engine. 

In 1838 Mr. John Gray, of Liverpool, patented a very 
remarkable valve gear. We illustrate an engine, con- 
structed by Messrs. Shepherd and Co. for the Liverpool 

is gear was ap x t first sight, it appears 
to be vei but the exists 
more in the somewhat clumsy arrangement of the 

than in their mode of action. We give a 
iagram of the gear separated from the engine, which 
render its construction ee A is a bar with 
two slots in a straight line in it, which slots run on small 
rollers fixed on studs in one of the guide bars. The 
plate can be traversed backwards and forwards 7 the 
rod D, united with a lever on the foot-plate, which lever 
was moved through part of its stroke by a second leverand 
curved cam-plate, as shown in the side elevation, 45. 
The sliding plate A carried two rollers, one on a horn. 
These rollers worked in two slotted levers BC. Part of 
the slots was straight, and the remainder curved. One 
of these levers was mounted on a tubular shaft ; the other 
on solid shaft the first. The respective 
shafts were connected a links J and levers K to the rods 
G H of the excentrics. The excentrics M were very small. 
and turned up out of the solid. The rods were short, and 
~ in them took into the opposite sides of the curved 
ever E. This lever had a qrocre planed in each side of 
it. An examination of the diagram will show that 
according as the sliding plate A was pushed forwards or 
drawn backwards, one or other of the excentric levers 
would be put in a position to cause the curved slotted 
lever E to move, and work the slide valve by means of 
the rod F. There were four excentrics. 

This much premised, wego on to give Gray’s own donee 
tion of the engine, as contained in his specification for the 
1838 patent, which contains no drawings, and would be un- 
intelligible without the diagram and explanation we have 
just given. The specification in question is one of the 
most remarkable ever lodged, and is in truth a prac- 
tical treatise on the steam engine, wonderfully lucid 
and instructive in many respects, while we 
much that is useless, if not nonsensical. Gray foun 
it necessary to lodge a disclaimer, which accom- 
panies the patent. We make no apology for 
reproducing the following portions of the specifica- 
tion, which may be read with advantage by not a few. 
We have, of course, eliminated much that is not wo 
reproducing. After stating seven claims, some of which 
he subsequently disclaimed, he goes on :— 

apparatus for working steam engines on theexpansive prin- 
ciple; and my improvements for this ophaend partly 
consist in effecting or combining a suitable adjustment 
of the lap, the lead, and speed or motion of the slide 
and other valves, rendering them capable at pleasure of 
introducing such a charge of steam to the cylinder as 
the resistance to be overcome may require. I 
however, prior to entering more fully into the nature o 
such improvements, make some observations upon the 
operations of the steam and valves in engines generally, 
‘in order that the objects of my invention ma; better 
understood and more beneficially applied in practice. 
When the slide valves of steam engines just cover the 
ports, but no more, and the excentrics or other apparatus 
used for working the valves are so set that the valves are 
just covering the ports when the engine is on the cent: 
the valve or valves under such circumstances are sai 
to have no lead, or that they are too slow, and 
will not only impair both the speed and force of 
the ro ge ut this loss of power is at the same 
attend a great consumption of steam and fuel. 
On the other hand, if the valves have opened 
the ports too much, by the time the piston has arrived at 
one end of the cylinder, the force and speed of the engine 
will also be diminished ; and under such circumstances 
the valve is said to have too much lead, or to be too 
gue 3 and further, that which is the best degree of lead 
or an engine when going slow is decidedly too little when 
the same engine is going quick. It is well known that a 
smaller charge of steam is more effective with locomotive 


engines running at a quick speed, and in order to produce 


the greatest force at various speeds there are varying 
stages or positions prior to‘the termination of the stroke, 
at which certain ch in the operation of the valve 
ought to commence ; first, the period at which the induc- 
tion ought to be shut off, and secondly, the time at which 
the eduction should commence. These periods should be 
sufficiently early to have the exhausting port about one- 

ird open when the engine is on the centre, for if there 
be no Se on the exhausting side of the valve and the 
eduction commence when t! ab reer has moved through 
about ‘97 of the stroke, the ¢: port will be full 
one-third open at the termination of the stroke ;.and it 
will be found on examination that if the eduction com- 
mence when the piston has passed through ‘97 of the 


stroke, the crank will be about twenty degrees from the 
centre, and although twenty degrees only amount to ‘03 
of the stroke of the pone, it amounts to ‘9 on the time 
occupied in making a revolution, or 180 degrees ; 
therefore, while we gain time for the exhausting to the 
amount of ‘11, and at the same time cause the engine to 
give out its maximum force when moving at a moderate 
speed with a charge of ‘92 of steam, the exhausting of the 
steam will, notwithstanding, have to be performed in a 
much shorter period than the time occupied in its intru- 
duction to the cylinder. It is therefore desirable that 
the steam should be discharged from the cylinder as 
rapidly as circumstances will permit. The admission of 
steam, however, being gradual or progressive, it is there- 
fore quite unnecessary that an aperture sufficient] a 
for the exhausting should be thrown wide open for the 
admission of the steam. From these observations it 
will fo 5 ta evident that to make an engine exert its 
utmost force at a moderate speed, a ter quantity of 
lead to the exhaust than has gene been given for 
that purpose is absolutely necessary. The great source 
of economy by using steam expansively has—with the 
exception of a comparatively small number of engines— 


been considerably neglected, the proprietors of engines 
being generally too anxious to have the greatest face 


usual mode of supplying them with steam, it is a source 
of great economy when the steam is supplied with my im- 
provements, in consequence of the larger cylinder edmit- 
ting of a greater extent of e ive action. As the 
velocities of these engines render their motion almost 
perfectly uniform, the expansive action may be carried to 
any convenient extent, and as my improvements admit 


of the utmost smoothness of motion to the valves, the ~ 


steam may act expansively, and will, with much less steam 
and fuel, propel a locomotive engine at a ter velocity 
than they can possibly obtain wi we ounel boa by steam 
supplied in the usual way. 

“The first of my improvements for employing 
the expansive power of steam consists in the appli- 
pansively, by varying the and speed, or motion 
of slide valves, ha a suitable proportion of lap, 
whereby the supply of steam to the cylinders may be 
regulated cr shut off at various periods of the stroke, as 
circumstances may require. e means by which I 
accomplish this object is through a variation produced in 
the lead of the excentric or other apparatus employed in 
moving the valves, by varying the ion or angle of 
what I shall call the excentric rod or lead rod. This rod 
proceeds from and communicates the motion of the 
excentric to a rod or lever, 
which I shall designate the 
stroke or motion lever, its 
office being to effect the neces- 


sary changes in the stroke or 
motion of the valve for dif- 


ferent d of expansive 
action. e part of the 


stroke lever on which the 
lead rod operates must be 
curved from the centre of the 
excentric shaft, so that the 


lead rod may be of a proper 
length, to whatever part of 
the lever it may communi- 
cate its motion. The stroke 
lever must proceed from its 
fulcrum or centre of motion 
in the opposite direction to 
that of the motion of the 
excentric, so that when the 
lead rod communicates its 
actionatthe greatest distance 
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and power from a given size of cylinder, and they not 
unfrequently defeat their own designs from an idea that 
the more steam you can get into a cylinder, the more 
— you will get out of it ; whereas it has been found 
rom numerous facts, that in order to get the greatest 
power from an engine, the steam must be shut off a con- 
siderable time before the termination of the stroke. 
“Nowabstractedly [donot mean tosay thatthe cutting off 
the supply of steam to the y fc cmeged can increase the power 
of an engine, but that the delay to the exhausting occa- 
sioned by following the piston with steam to the latest 
period of its motion necessarily involves a greater loss of 
power by the resistance of the exhausting steam to the 
progress of the piston in the succeeding stroke than can 
possibly be gained by the introduction of a full charge to 
the cylinder. for steam ought not to be 


The p 
rth | regulated by the size of the cylinder employed, but by 


the power exerted or by the charge of steam used, and 
this is an important point to be observed in the construc- 
tion of cylinders for locomotive cagines, in which the 
8 of the pistons is much greater than in other engines. 

oreover, if the steam in a well-proportioned engine be 
shut off at ‘45 of the stroke, by only opening the eduction 
port one half, it is evidently as well off for freedom 
in the steam passages as if a gy 90 was admitted 
with the eduction full open, so that a well-proportioned 
valve will always give an ample opening to the eduction 
port, however its motion may be reduced in consequence 
of the ey of steam being diminished in a ter ratio 
than that of the motion of the valve. It will therefore 
be found that it is impossible to reduce the eduction 
opening to an injurious degree, because well-proportioned 

de valves open the exhausting about one-third before 
the induction commences. In consequeuce of a quantity 
of steam at least yrs to the pressure of the atmosphere 
being latent in its force in non-condensing engines, it is 
the more desirable that the steam supplied to the 
cylinders should exceed that force as far as the pressure 
in the boiler will permit, and to late the power by 
shutting off the supply at any period of the stroke that 
the resistance to be overcome may require. A variation 
in the resistance of a train of carriages being of frequent 
occurrence, through the inclinations of the roads, favour- 
able or contrary igus Net require a power that can be 
varied in its force, without the heavy loss of steam and 
fuel, and the delays attending the usual mode of accom- 
plishing that object by throttling the supply of steam 
rom the boiler, and the engine capable of over- 
coming at a reduced apeed the greatest resistances with 
which they have to contend; and this is a frequent 
source of delay not only in the excess of time occupied 
in overcoming the heaviest work, but the cylinders being 
much larger necessary for the lighter parts of the 
resistance, only a low pressure of steam is required, so 
that the latent steam admitted into the cylinder frequently 
carries off more than one-half of the heat communicated 
to the boiler, and when they are not in good order, or 
the fuel of the best quality, itis by no means unusual 
under such circumstances to have late arrivals of railway 
trains through a deficiency of steam, or rather, I should 
have said, ugh the misapplication of it, for with 
my improvements the cylinder may be made as much 
larger as will enable them easil 


y to overcome the greatest 
resistances they have to contend with ; and although that 
excess in the size of the cylinder is a serious evil by the. 


from the fulerum of the 
lever, a diminished speed or 
motion and also a greater 
quantity of lead is com- 
municated to the valve, whereby a considerable 
increase of power is obtained from a given quantity 
of steam in consequence of an increased expansive 
action, Grad as the excentric rod is moved 
towards the fulcrum of the motion lever the diminu- 
tion of the lead and increase of motion become greater 
and greater, so that the engine may be enabled to pro- 
duce the greatest power that the pressure of steam and 
size of cylinder are capable of exerting, The varying 
lead and motion of the valve performing the timely 
offices necessary for its proper position when the engine 
is on the centre, and also for shutting off the supply of 
steam to the cylinder at the various periods of the stroke, 
with that smoothness of motion which is most favour- 
able to the durability of the working parts. The breadth 
ofthe steam P cepa being represented by 1, the following 
table shows the proportions which I prefer for the parts 
therein mentioned :—The first column shows within what 
range of the stroke of the piston the supply of steam to 
the cylinder is to be shut off, as occasion may require. 
The second column shows the quantity of lap on the in- 
duction side of the valve. The third column represents 
the requisite lap of the valves on the eduction side for 
condensing engines, but one-third of that quantity of 
eduction lap is a proper proportion for non-cundensing 
aa working with steam of fifty pounds per yo 
inch above the pressure of the atmosphere, aud for a 
higher or lower pressure the eduction lap ought to vary 
in the same proportion as the Bens of steam. The 
fourth column shows the lead of the excentric in degrees. 
The fifth and sixth columns respectively show the ran 


in degrees of lead, und the motions required by the valve 
to supply various quantities of steam to the cylinder. 
1, 2. 3. 4, = 5. 6. 
e excen-| 
Charges |Lap on the Lapon the| Lead of tric or lead| valve 
of steam | induction | eduction excen-| rod to ouan- 
to the |side of thejside of the! tricin japply any tity of 
cylinder. valve, valve. | degrees. motion. 
From ‘70 From ‘24 | From 2°0 
to to 94) to % 
From “60 ‘50 From ‘24 ‘From 211 
to to ‘76 to 35 
From “50 “20 “41 From ‘23 2°12 
to to 69; .to 30 


The motion or length of stroke for the excentric may 
be varied a little, to suit general convenience. The 
stroke which I prefer is 1°5, and the length of the excen- 
tric or lead 18, measuring from centre to centre. 
When the lead is midway in the curved part of the 
motion lever, the end of a line measuring 20, and pro- 
ceeding at a right le from the rod, at the distance of 
11 from the centre of the excentric shaft, gives that point 
or position which I consider the best for the centre or 

crum of the motion lever ; in other respects the forin 
which I prefer for the stroke or motion lever is to branch 
it into two parts f a curved to receive its 
motion from a pin fixed in or solid with the end of the 


| 
| 
| 
| 
| | 
| 
| 
| | 
4 S 
| 


_ diminish the force 
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iapner of attaching it to the throttle valve; a roller may 
ih gach case be placed on the pin of the lead rod, to 
uired to move it.” 
Althongh the old locomotives on the Stockton and 
ington Railway no doubt used steam to some extent 
xpansively, there is good reason to believe that to Gray 
be ongs the credit of first advocating in intelligible form 
the expansive use of steam in the locomotive. It is true 
that Richard Roberts, in a specification dated 1832, uses 
language which may be construed to rer: the expansive 
use of steam, but it contains nothing definite or to the 
purpose like Gray’s words. It will be noted that Gray 
points out that when an engine is run at low power by 
partially closing the throttle valve fuel is wasted, and he 


explains hike and the drivers who in the present day 


get the highest duty out of their engines, invariably 
make it a practice to run, no matter what the load behind 
ther, with the regulator full open, the motion being 
more or less linked up to suit the load. But this is 
exactly what Gray advocated in 1838. It was to enable 
this to be done that he designed his valve gear. He was 
before his time, however, and many years elapsed before 
steam was practically and of pur aforethought used 
expansively on our railways. e write thus because 
unworthy attempts have been made to deprive Gray of 
the credit due to him. : 

Leaving Gray’s theory, we come to the practical 
pear gb of his engine, the Cyclops, on the Liverpool 
and Manchester Railway:—‘“The general form and 
appearance of the Cyclops is similar to those engines in 
general use for the quick conveyance of goods and passen- 
gers, Lyttoe Be pair of small wheels and axle in front 
under the boiler, and another pair at the opposite end 
‘behind the fire-box. The two horizontal cylinders being 
placed in the smoke-box at the distance of 2ft. 7in. from 
centre to centre, communicate back their power to a 
cranked shaft, on which the ran Pee driving 
wheels are fixed. The princi raming ring the 


weight of the engine and boiler is placed outside of 


the wheels, and is supported by springs and steps 
resting on outside beazings,* which are formed by pro- 
jectingtheaxleendsasufficient distance through the wheels 
to form bearings 6in. in length for the steps to rest upon. 
There are four inside frames used in that class of engines, 
proceeding from the smoke-box, one being placed on 
either side of each cylinder, and attached to the fire-box 
at the opposite end. Those frames are suitably prepared 
to receive and tighten up a pair of steps, 2fin. in breadth, 
on either side of each crank, for the horizontal support 
of the shaft against the action of the engine. The space 
in the centre of the engine between those steps is 
13tin., and from excentrics placed on that part of 
the shaft the motion for the valves is generally 
obtained. The breadth of the induction ports is 
represented by 1 in the foregoing table, and as the 
induction ports of the Cyclops engine are lin. broad, 
in this case the proportions turn out to be the dimensions 
in inches, the position of the fulcrum or centre of motion 
of the stroke levers will be found by substituting respec- 
tively the numbers 16 and 17 for those of 20 and 11 
quoted in the paragraph following the table above. There 
are four excentrics or cranks for working the valves, two 
for the headway and two for the backway ; their stroke 
is 1°75. As those engines are turned round at the end of 
every journey, the motion levers, &c., made for the 
Cyclops are only prepared for expansive action. The 
headway levers are 2}in. asunder, and each of 
them 3$in. in breadth. The lead rods for the 


headway apply from the outside of the motion 


levers. The pin, lin. and the roller, 3in. diameter, 
on the end o e rods projects 2in. into the 


_ groove of each lever. - The excentric rods for the backway 


apply from the inside of the levers, and only project 
lgin. For engaging and disengaging the lead ‘ode their 
ends are provided with pins, on which links are placed. 
The lower ends of the two links used for the headway 


are each connected with a lever 22}in. in length, and 


moving with a shaft placed 38}in. from the crank axle, and 
4jin. below its level. These levers move 1 € 55 deg. in 
e complete performance of their office. A journal is 
formed on the outside of the right-hand lever, and on 
the outside of the left-hand lever a hollow shaft is 
welded which extends across to 1}in. beyond the left stay 
frame, from whichit is supported bya pedestal, and another 
pedestal supports the shaft by the journal at the opposite 
end from the left stay frame of the right-hand engine. 
Those two levers extend beyond the journal and hollow 
shaft, and in 2 curved shape ; they form a solid connec- 
tion with one another at a sufficient distance from the 
journal and hollow axle to admit of a solid shaft bein 
placed through the latter, and a lever keyed on the en 
of it in the centre of the engine. The end of this lever 
receives the two links for engaging and disengaging the 
two excentric rods for the backway. From the top of 
the curved groove in the motion levers the distance of 
their sides increase from 3in. at an angle of 45 deg. 
until there is sufficient room for the set of the excentric 
rod pins and rollers that are disengaged, while the stroke 
levers are in motion by the other set of rods. The two 
sides of the motion levers form a solid connection with 
each other at the top of them, where they also form a 
stiff tri r projection, with a round end to receive 
their connection with the valves in the most direct 
manner, the projection from the top of the levers 
being sufficient for that purpose. In order to kee 
one set of excentric rods continually disengaged, aa 
also be able to move the engine backwards or for- 
wards by a handle or lever on the foot-plate, a bar 
proceeds therefrom, having a motion of 14in. when the 
is in its midway position, and all the four excentric 
rods disengaged. A pin l4in. diameter for the back mo- 
tion is fixed to the bar, 7in. in front, and Gin. above the 
centre of the solid and hollow shafts before mentioned, 
Another pin for the headway—of the same size—is 


* Gray included outside bearings in his patent. 


- lead rod, and where a variation of power is frequent, or | cn the bar 7in. behind and Gin. below the centre of the 
-@ governor attached to the lead rod, instead 


te 
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two shafts. Now it is evident that the back motion pin 
describes a line 14in. in front of the centre of the shafts, and 
the headway pin will describea line 14in. behind theshafts, 
the two lines being parallel to each other,and 12in. asunder. 
A lever with a bent groove is welded to the solid shaft, 
and embraces the pin in the bar. For the back motion 
another lever, with a bent proove, is keyed on the 
hollow shaft, and embraces the pin in the bar for the 
headway. For 7in. from the end of eacl of those levers 
eir grooves run parallel with the direction of their 
respective pins, and it is evident that the movement of 
the bar, while either of the pins are in that part of the 
lever, can produce no motion whatever. The grooves in 
the back and forward levers proceed in a direction from 
the centre of the shaft at 50 deg. from the vertical 
towards the horizontal part of their respective grooves. 
From these grooves being at 50 deg. from the vertical, it 
is evident that their respective pins cannot arrive at the 
vertical position over the shafts without taking alter- 
nately their respective levers with them; and it is 
equally evident that as they take the one the other-will 
remain motionless, and vice versd, 80 that a greater or 
less motion in the bar raises and lowers the lead r 
and thereby varies the quantity of steam to the cylinder.’ 
We have dealt at length with Gray’s work for the reason 
we have stated. That Gray’s theories as embodied in the 
extracts from his patent given above were sound, was 
ractically proved on the York and North Midland 
tailway with goods engines, and on the Hull and Selby 
line with passenger engines. We illustrate one of the 
goods engines built to his designs at page 45. 

The valve gear of this engine was similar to that 
of the Cyclops, but as will be seen the engine is 
six coupled, and it will be noticed that the leading axle 
is fitted with the half crank almost in the form patented 
by Baldwin in the United States in 1833. The engine 
we illustrate was built in 1844, and our engravings are 
copied from the original drawing placed at our disposal 
by Mr. D. Joy, of Barrow-in-Furness. The engine was 
built by Messrs. Shepherd and Todd. The cylinders 
were 16in. diameter and 20in. stroke. The fire-box was 
3ft. 3in. by 2ft. 6in., with 7 square feet of grate and 56ft. 
heatingsurface. There were 133 tubes 2in. diameter, 9ft. 6in. 
long, giving 625 — feet, or in all 681 square feet of 
heating surface. ‘The ordinary engines with gab motion 
on the Hull and Selby line burned 35 lb. of coke per 
mile. Gray’s engines used but 25 lb. The first had 14in. 
and 1din. — 18in. stroke, 5ft. Gin. wheels, 60 lb. 
steam, jin. lap, and jin. lead. Gray’s engines used 90 lb. 
steam ; they single 6ft. —— 12in. cylinders, and 
26in. stroke, 14in. lap, and gin. lead. The stroke of the 
valve was ‘about Gin. It is worth notice that the 
5ft. 6in. wheels of the goods engines are all coun- 
terweighted. So far as we are aware this is the 
earliest example of a balanced locomotive. It is 
true that the weight of the cranks alone had been 
counterweighted in some very early engines, but not with 
any special purpose. Here, however, we have the weights 
skilfully applied inside the wheel rims. If any of our 

ers can give earlier examples of counterweighting, 
they will do something to supply a missing link in the 
history of the locomotive engine. . 


IRON PROMENADE PIER, SKEGNESS. 

SkEGNEss, a rapidly rising watering place on the east coast 
of Lincolnshire, a few miles north of Boston, is within easy 
distance of the Midland districts and London by the Great 
Northern Railway, and will probably soon occupy a promi- 
nent place amongst the best watering places on the east coast. 
Great improvements have already been made and are now 
progressing under the directions of the local authorities, 
amongst which may be mentioned an extensive sea wall and 
promenade, public pleasure gardens, gasworks, water supply 
—the water being brought a distance of ten miles—and a 
thorough system of drainage. The sewage is disposed by 
filtration through land, arranged so that the effluent and 
drainage waters run inland, so that the beach and bathing 
ground cannot be injured by the discharge of sewage. The 
directors of the Skegness Pier Company towards the 
end of last year offering a premium of £00 for the best 
design for a promenade pier to be erected at Skegness, forty- 
fourdesigns inall weresubmitted for competition from engineers 
in all parts of the country, including twenty from Westmin- 
ster. After consideration, six designs were selected for 
further consideration, and ultimately the directors awarded 
the premium to Messrs. Clarke and Pickwell, civil engineers, 
Yorkshite-builitings, Hull, the engineers now engaged in 
carrying out the works. The contractors for the works are 
Messrs. Head, Wrightson, and Co., Stockton-on-Tees, the 
contract tender being £16,000, exclusive of a saloon, the tender 
for the saloon being over £3000. ‘It is anticipated that the 
pier will be completed, ready for opening, by the Ist of July, 
next. The total length of the pier from the abutment to the 
head is 1802ft,, with a width of deck of 20ft, between the 
seats, Along the neck there are projecting bays at intervals 
of 120ft., giving a more extended view of the pier. At two 
points along the neck are situated four larger projections with 
timber framed arbours seated, glazed, and roofed for affordin 
shelter from sun and wind, The head is arranged in the ‘4 
shape, and measures 222ft. in length by 122ft. in width 
between the seats. Continuous seats are fixed along both 
sides of the neck the entire length of the pier, and also com- 
pletely round the head. Upon the head are fixed a large 
pavilion or concert hall to seat 700 people, which can be 
used as a ball-room, having band stage, refreshment, and other 
rooms; an outside elevated colonnade surrounds the entire 
saloon, with a raised platform on the top of the pavilion, with 
four covered arbours for shelter, &c. This raised platform is 
reached by two large winding staircases. The pavilion is sur- 
mounted by a handsome central dome. This pavilion is to be 
pa ts | with a cast iron colonnade, and wooden framed 
work, with stained and decorated internal fittings, comprising 
every accommodation for both daily visitors and evening 
entertainments, Upon the other wing of the head are to 
be erected handsome refreshment rooms, gentlemen’s and 
ladies’ waiting and retiring rooms, with lavatory and other 
accommodation; and an open air concert band stand for mid-day 
and promenade concerts. Under the deck are landing stages 
for the accommodation of steamers. The pier will be well 
lighted with gas, having forty massive five-light lamp 


standards judiciously arranged along the neck and head. The 
toll-houses at the entrance-ate well-desigued structures to be 

of wood and iron, haying a central arched entrance 
with turnstiles.; On each side of the houses are large iron 
gates for special occasions, and two ornamental side shops 
or offices in the same style of architecture. In our next im- 
pression we shall give detail drawings of this pier. 


NOTE ON THE SHAPE OF THE ARMATURE AS 
AFFECTING MAGNETIC ATTRACTION. 
By R. H. F.C.S. 

Iw seeking a choice of shape for the armature of an elec 
magnetic engine, a steel magnet 24in. long was used, and i 
attractive power at varying distances observed. The arma- 
ture was a piece of wrought iron sheet—charcoal denial 
long a to cover the poles, jin. wide and yin. thick. One 
side was filed accurately flat, and one edge made semicircular 
in section, so that when placed on the poles it woul’ remain 
at any angle. The magnet and armature were separated by 
er of paper—foreign post—the size of the latter 
between them. The paper used was found to be ,dgin. 
thick. A light box fastened by a hook to the armature sup- 
ported the weights, which consisted of leaden shots, 
of the values was determined several times, and the observa- 
tions continued till constant results were obtained. ‘ 

In the first trials the magnet was fixed poles downward to 
a frame, but there was so much difficulty in suspending the 
armature perpendicularly to the magnetic poles, that the 
results were untrustworthy, and the method was abandoned in 
favour of the more tedious manual one. 

It was noticed that when for a certain distance the liniit of 
weight was nearly reached, the armature seeined to float 
beneath the slips of paper, and the slightest inclination of the 
magnet caused it to slide off. It was here that the manual 
method showed to advan as the exact position after a 
time came to be recognised by muscular sensation. 


A 4 
"3653 30 27 2¢ 21 18 I5 12 9 6 3. 
The attractions were measured at intervals of one thickness 
of paper—z}sin.—and the following relative numbers are 
taken at intervals of threz, Seven being the relative weight 
of the armature and box, the determinations could not be 
continued further, The numbers for contact too are omitted. 
The ‘‘ floating” sensation could not be got, and therefore the 
results would not be strictly comparable with the others :— 


Face of Armature. Edge of Armature. P 
Distance Attraction.} Distance. Attraction. 

18 65 18 
21 55 21 2 
24 45 24 20 
27 27 16 
30 80 12 
33 26 33 95 
36 36 7 


In the diagram these numbers are set out as ordinates. 
C Dis the curve for the flat side; and ED for the edge of 
the armature. It will be seen that the total attraction for 
the flat side between the interval s$5 and +%% = area of 
ACDB, and AEDB for the ; but that if ED were 
continued to cut the ordinate O, if would do so at a higher 
point than CD. Hence while the edge is more powerfully 
attracted at contact, the flat side is more effective through a 
sensible distance. 


STERN-WHEEL STEAMERS. 

In 1877 we described a stern-wheel steamboat, constructed 
and engined by Messrs. Yarrow and Co., Isle of Dogs, which 
has proved exceedingly successful; indeed, on one occasion she 
was the only steamer which could ply on the river ip pret 
In consequence of the success of this boat, Messrs. Yarrow 
and Co, received orders for two other stern-wheel steamers 
from the Government of the United States of Columbia, which 
boats were completed last November. We illustrate one on 


48. 
peThey are sisters, 130ft. long, 28ft. beam. Their draught 
empty is 12in.; loaded with 90 tons it is 24in., and their 
speed will be about sixteen miles an hour. br are con- 
structed of steel plates ;‘;in. thick, and are carefu y stiflened 
by wrought iron trusses which can be screwed up and adjusted, 

The engines are compound surface condensing. The Bigh- 

ressure cylinder is 15in, and the low-pressure cylinder 2 
anata with a stroke for both of 4ft. Gin. The boilet 
pressure is 1601b. Steam can be admitted direct to both 
cylinders for ascending rapids, a reducing valve taking dowi 
the ressure in the large cylinder to 601b. The boiler is of 
the Ticotiinties type with two fire-boxes of large size for wood, 
which can be fired alternately, A fan is used to maintain a 
sharp draught. 

The vesselsarefitted up with every convenience for passengers, 
and are each divided into fourteen water-tight compart- 
ments, and have a spoon bow and three rudders at the stern, 
They will carry the mails and no doubt prove as successful as 
their predecessors. 


Lonpoy Ramway Orvicrat’s Associatioy.—At, the monthly 
meeting, held on Saturday last, at the Mansion House station 
rooms, Mr. W. Adams, C.E., Locomotive Superintendent of the 
London and South-Western Railway, in the chair, Mr. H 
Adams read a paper on “Hydraulic Machinery, Past an 
Present.” ‘The author traced the of water motors from 
the earliest period to the present time, and explained the various 
modifications of hydraulic contrivances now in use. The paper 
was profusely illustrated with diagrams, and an instructive and 
practical discussion followed it, 
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RAILWAY MATTERS. 


Dunrtne the current year the French Government proposes to 
expend £8,000,000 on new lines. 

Tue Kandahar correspondent of the Times says:—The Quetta 
railway works are being pushed on with great energy. It is 
expected that 136 miles will be finished by the 20th. 

Tue Danish Government has invited the Zealand Railway 
Company to transfer its undertaking to the State, the shares in 
the company to be exchanged at 25 per cent. premium for Danish 
4 per cent. stock, 

A company is in course of formation for the construction of 
t,amways in Bordeaux and working the omnibus traffic, which 
has been provisionally taken over, and concessions have been 
obtained for both. 

Tue contracts for the bridges, sleepers, and tele: hh poles, 
amounting to 495,000f., for the Buse hbkeinenti Railway will be 
let in Bucharest on the 12th of February next. The work must 
be completed before the Ist of October next. 

THE agbregate receipts per mile worked on all the French 
systems and lines during the nine months ending September 30 
last year presented a decrease of 2°98 per cent. per mile, as 
compared with the corresponding period of 1878. 

Tux officers and engineers appointed to proceed to Algeria for 
the survey of the Transaharan railway, are—WVature says—leaving 
Paris by batches. ‘They take with them a number of aneroid 
barometers specially constructed, which will be verified frequently 
by boiling water with a hypsometer of very simple construction. 

Tuer Great Western Railway Company hascompleted a northern 
outlet from the Cinderford Valley tothe Hereford and Ross line, 
and a new railway has been commenced by the same company 
from Coleford to Monmouth, which will secure a western inlet in 
i with the Monmouth ahd Pontypool line for South 

es. 

A proposaL of English capitalists to develope the Northern 
Territory, and make a railway from Palmerston to the Reefs, 
has, it is stated, been laid before the South Australian Parlia- 
ment by the Government. The capitalists ask for 2000 square 
miles of land, for plantation purposes, and sundry other grants, 
in return for their outlay. 

Tue Prussian Government has recently bought the Berlin and 
Stettin, the Magdeburg and aaa og e Hanover and 
Altenbeken, the Cologne and Minden, the Berlin, Potsdam, and 
Magdeburg, the Rhenish, and the Berlin and Anhalt. The amount 
of stock to be issued to shareholders and obligation-holders of 
these companies is £93,090,750, involving an annual charge for 
interest of £3,947,714. 

In consequence of the recent decision in the Queen’s Bench in 
favour of the appeal of the South-Eastern Railway Company 

inst the Railway Commissioners and the Hastings Corpora- 
on, the Jarrow Corporation have withdrawn an analogous case 
against the North-Eastern Company, but resolved to petition 
Parliament to appoint a Commission with power to protect the 
public against railway monopolies. 

One of the pes poweest pumps, each of which is capable of 
raising 150,000 cns per hour, employed in lifting the water 
from the Severn Tunnel works has, the Z'imes says, broken down, 
and it is believed that the contractor will have to resort to the 
original intention of sinking an air-shaft, as the divers have met 
with little success in their search for the seat of the mischief. 
Since the pumping commenced the water, has been reduced about 
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NOTES AND MEMORANDA. 


Cuurcn and other bells are often cracked through inattention 
to the wear of the eye and pin carrying the clapper. This allows 
the clapper to strike low and break the bell. 

Dynamite has been tried at Monto Catillo, near Tivoli, for 
pulverising rock adapted to the cultivation of the bein and the 
experiment is described as indicating a satisfactory result. 

Ir is now forty years since the daily supply of pins from the 
English factories was twenty millions, it now stands at fifty 
millions vel a Of these Birmingham produces 37,000,000, 
leaving 13,000,000 as the production of London, Stroud, and 
Dublin, where pins are also made. The weight of wire now con- 
sumed annually is about 2,857,120 lb., one-eighth of which is of 
iron. 

PROFESSOR NN; of Geneva, has effected an important 
improvement in the ingenious contrivance for enabling deaf mutes 
to hear through the teeth, lately discovered in the United States. 
For the india-rubber apparatus used. by the American inventor, 
which is somewhat costly, the Professor substitutes a piece of 
elastic cardboard, By this simple expedient deaf mutes are, says 
a correspondent of the Times, eiabled to hear voices and distinguish 
the notes of a paino. : : 

Ir had been hoped ,that rubber cultivation might become an 
industry of Northern india, but in the annual report of the Royal 
Botanical Garden at, Calcutta for the year 1878-79, Dr. King 
confirms the opinion he has exp in former reports regarding 
the unsuitability of the Para rubber plants for acclimatisation in 
some of India, He acknowledges that plants may be 
coaxed into growing in conservatories, but considers the species 
far too thoroughly tropical to withstand without protection the 
vicissitudes of the climate of Nortnern India. 

Ir is stated—says. Wature—that a new photographic process has 
just been discovered in Japan by an inventor whose name is not 
— One of the substances employed in the manufacture of 

apanese lacquer has the ew of becoming almost as hard 
as stone under the action of light. A slab covered with this 
material and duly exposed behind a photographic ‘ pin, ” for 
some twelve hours, was afterwards scraped, and rubbed with 
spatula and brush, leaving the hardened portions raised in low 
relief, and capable of being used as a block for printing. 

Tue difficulty of rendering small steel and iron articles bright, 
by removing the scale,” or coating of oxide, may—the Llectro- 
Mctallurgist says—be readily overcome by the following process, 
without having recourse to the ordinary method of scouring, after 
pickling with dilute sulphuric acid. First, let the articles be 
seam into a boiling solution of caustic potash or soda for a few 
minutes, to remove greasy matter, then rinse in clean water. 
Now place the articles in a weak pickle of sulphuric acid—about 
half a pound of acid to each gallon of water. From ten to twenty 
minutes’ immersion is generally sufficient to loosen the scale or 
oxide. If the scale be sufficiently loosened, it will readily yield 
to the touch of the finger. Let the articles be again rinsed, and 
afterwards dipped, by means of a oe age stoneware basket, 
into a strong solution of commercial nitric acid for an instant, 
when the black scale will be immediately removed. The dipping 
basket should have a rotary motion given to it while in the acid, 
and then removed promptly and plunged into cold water. The 
articles may then be coppered, silvered, or gilt with ease. 

Periopic movements of the ground revealed by spirit levels 
formed the subject of a pee recently read before the Paris 
Academy of Sciences, by M. Plantamour. This gives results of 


25ft., but there still remain 150ft. in the shaft. 


Amona the many sermons—some of them in execrable taste— 
preached in Scotland on the subject. of the Tay Bridge disaster, 
was one by Dr. Begg, who took for his text a portion of the 
tenth verse of the ninth chapter of Isaiah: ‘‘ The bricks have 
fallen down, but we will build with hewn stone.” The sermon 
being printed has drawn forth an indignant letter from the con- 
tractor for the bricks used in the construction of the bridge, who 
urges, first, that his bricks were of the very best quality; and, 
secondly, that it was the stonework, not the brickwork, that gave 
way. 


Tue quickest railroad building ever done in Nebraska was | ¢p, 


recently performed at Lincoln on the Burlington extension. 
With a gang of sixty men, with two trains, was laid one mile 
of new road, putting in two bridges and two crossings, and 
making connections at both ends with the main line, between 
eight o’clock in the evening and breakfast time, and the men who 
drove the spikes were obliged to have lanterns held close to their 
work. The American Manufacturer says the work was hurried 
because it passes across the proposed right of way of the Union 
Pacific branch. 

ThE tracing by M. Pousin of the Py we Servian railroad 
was last autumn entirely revised by M. Augustin, from Austria. 

. Pousin estimated the cost of construction at 120,000,000f., M. 

udies on their own account, with a view to asking the conces- 
sion from the Government, affirm that the ccst would be even 
less. It is now a question whether the Government will grant 
the concession to any company spplying, or will construct the 
railway with money which the Servian National Bank, now in 
formation, and consisting of Belgian and French financiers, 
would place at the Government’s disposa 

Ir is expected that the iron railway bridge which crosses the 
Volga from Sysran in the direction, of Orenburg will be com- 

leted by the end of next month. It is tiearly as long as the 
hy Bridge, but it is a much heavier and more durable structure, 
and has not the same elevation. It will have occupied about 
seven years in building. The engineers 
Government that it shall be ready before the spring, but it may 
be doubted if they can fulfil that promise. Every effort will be 

e, because this completes the Russian railway system to 
Orenburg, and has the greatest importance in connection vith 
the military operations about to be resumed in Central Asia, 

Tue Midland Railway Company has opened a new station at 
South Acton, near Turnham Green, on their north and south- 
western branch, which leaves the main line at the Welsh Harp 
and joins the Metropolitan District Railway, near Acton and 
Turnham Green, and on which there fire already three stations— 
namely, Dudding Hill, Harrow-road, and, Acton. The new 
station is situated between Acton and Turnham Green, and will 

of great convenience to the tion in the neighbourhood 
of West Acton, who will be enab sms 7 the Mansion-house 
Station and other stations on the Metropolitan District line, as 
well as the main line of the Midland Cupent and their St. 
Pancras Station. 

An annual inspection of the Pennsylvania Railroad is made by 
the executive officers of the company. The observation trains 
consist of an engine drawing an hotel and dining-room car, and 
pushing a ‘‘ gondola,” that is, a low, open platform car, with 
seats raised in tiers, the superintendents occupying the first train 
the civil engineers the second, the road supervisors the third, an 

- the division foremen the fourth. Each gentleman is provided 
with a prin form, on which he marks on a scale of from 1 
(very bad) to 10 (perfect) his estimate of each section of the 
roadbed. The verdict is reached by considering the condition of 
the track line, and the ballasting, ditching, ning, policing, 
and neatness of the work. When thé trip is completed these 

are made up and an average struck for edch section. The 
highest average indicates to which of the supervisors shall be 
given the first prize, usually a chronotieter watch and chain 
propriately inscribed, and to wi of the division foremen 
e second be given There is great for 
ese prizes, and the system begun so: been 
found to be of the vaige i geting the Bet ind of work 


done on the and line 


M 
‘Augustin at only 80,000,000f. Competent parties who have made | ® 
sti 


romise the Russian | q 


a year’s observations at Secheron from October, 1878. ‘The east 
side went down with decreasing temperature until June there 
being a pretty exact parallelism between the curves; then the 
east rose until the beginning of September, in a much greater 
proportion than the exterior temperature. From 32°8mm. the 
greatest depression to the east, on January 15, to the maximum 
of elevation 19°5 mm. on September 8 gives 52°3mm. as the total 
amplitude of oscillation during the year, or 28°08s. There was 

besides a daily movement, with amplitude on September 

of 3" The minimum is = nage between 6 and 7.45 a.m, the 
maximum twelve hours later. In the meridian direction, the 
movements of the ground are much less; the total amplitude for 

e yee was only 4"89. They show an unexplained anomaly 
relative to the movements east and west. The = movements 
in the meridian are very rare, i lar, and small. It see 
then, that at Secheron there are periodic movements of rise an 
sinking of the ground, and that, fenerally, they are determined 
by the exterior temperature. Perhaps the configuration and 
nature of the ground have also sone influence. 


Herr OBACH proved, a few years since, that alluys of the metals 
proper, such as lead and tin, potassium and sodium, and sodium 
amalgam, conduct a current, without being decomposed. Herr 
Elsisser has remit, Ann. der Phys. No. 11), experimented with 
combinations of metals with the half-metallic elements antimony 

ismuth, passing a current through the fused alloy in a glass 
tube with electrodes of fae carbon. ere was here also no 
decomposition. The author notes that the transition from these 
compound conductors of the first class to the electrolytes, is no 
sudden one. Between the two groups are substances, which at 
a low temperature conduct without decomposition, but at a high 
oné, and even partly before they melt, are electrolysed, ¢.g. copper 
and silver sulphides, and the sulphides of lead, nickel, iron, 
i nytt, tin, and antimony, To this middle class, also, ~ be 
udded a number of compounds, which have not hitherto been 
electrolysed, probably because they are so difficult to fuse (such as 
the oxides of tin, iron, and chromium) ; the electrolytes proper do 
not conduct without being electrolysed ; and to this class belong 
especially the haloid compounds of the metals, which are not 
composed in the solid state because they are insulators ; 
whenever they begin to conduct, being fused, they are decom- 
. Lastly there is a fourth class of compounds, which in 
general do not conduct, either with or without decomposition. 


In an essay on the evolution of volcanic rocks in general, and of 
those of the Canaries in particular, Don Salvador Calderon, of 
Arana, reduces all the rocks of the Canary Islands into two grand 
categories—a sanidine-amphibole group and a plagioclase-augite 
group. Thus, out of a paste of augite and plagioclase he con- 
ceives that ail the rocks of the second cai ory may have been 
formed, with the addition of other accidental minerals, and by a 
variation in the proportions. So that at the end of the one series he 
places a nepheline-basalt containing sanidine, and he traces a 
gradation from this rock through the disappearance of the sanidine, 
the successive appearance of a and olivine, and the final 
Poomnintnce of the latter mineral, till he reaches the felspathic 

asalts, dolerites, and m lavas. He discusses the evolution 
of, volcanic rocks under four periods:—1. The Lava period, in 
which section he treats of the vitreous fluidity of lava, the influ- 
erice of tem gee | pager and water in the formation of the 
rock, and the possibility of an arrangement or liquation of the 
component elemerits.of the lava while still melted within the 
volcano, 2. The Refrigeration period. Here he discusses the 
crystallisation of the lava, noting particularly the results of the 
evaporation of the interstitial water, the formation of the 
** micro-fluctuation ” &tr the development of porphyritic 
crystals, and the effects of sublimation. 3. Changes in the rocks 

fter solidification; divided into (1) mechanical, which include 
fractures on the great scale, cracks in the paste of the rocks 
fissuring of the crystals, and the formation of cavities and 
globules ; ( physical, embracing the phenomena of devitrifica- 
tion ; and (3 i serpentinisation, 


chemical, under which are pl 
zeolitisation, natrolitisation, &c. 4. The Decomposition period, 
Under this heading the author, citing the researches of Durocher- 
Bischof and Delese on the permeability of rocks by meteoric 
water, and the changes thereby produced, gives a brief account 


of the nature of the alterations of some of the more prevalent 
minerals in the of the Canary Islands and elsewhere, 
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MISCELLANEA, 
TN thousand miners not connected with any union have made 
® demand for an advance of wages from their employers in East 


Derby: 
A SERIES of experitments with ite are ordered to be 
vernment, with a view to 


carried out by order of the Madras 
i eeoyenets in the ordinary operations of the engineering 


Tue shipments of Australian coal arriving from time to time 
are much sought after by the London gas companies, on account 
of the high illuminating properties possessed which the Colonies 
= India says far prod those of the English coal in ordinary 

Tue New York Herald publishes’a dispatch from Panama, dated 
the 10th inst., stating thatthe contract which has been entered 
into between M. Ferdinand de Lesseps and Mr. Bonaparte Wyse 

ves the former two years longer to organise the Panama Canal 

ompany. ‘This seems to have been found out as a relief to the 
feelings caused by the opposition which will probably make the 
two years necessary. 

Iy illustration of theAmerican opposition to the canal scheme 
of M. de Lesseps, it may be mentioned that the United States 
Minister, to Columbia, in a letter to Mr. Evarts, the Secretary of 
State, represents that the company formed under M. de Lesseps’ 
auspices, in constructing the proposed Panama Canal, will ie 

lanting a French colony on the isthmus. The letter further 

wells upon the disadvantages arising to the United States from 
the management of the canal being in European hands. 

Durine the gale which in the week ending the 3rd inst. blew 
in North Staffordshire with varying force for several days, an 
omnibus travelling between Leek and the country villages was 
blown over while crossing a moor. One of the passengers, a 
woman, had a broken arm, and several were badly injured. The 
Warrington Guardian says the vehicle was crowded, the 
night being wet and stormy. It will not be difficult to connect 
this incident with another of a more disastrous but similar 
character. 

A pRizE is offered by the Governor of the Prussian province 
of Saxony for the best text-book of natural science and agricul- 
ture. ‘The exact title is as follows: ‘‘ Lehrbuch der Naturwis- 
serschaften und der Landwirthschaft zum Gebrauch beim Unter- 
richt in den Ackerbauschulen und landwirthschaftlich Winter- 
schulen in hsen.” The competing works must be sent to Dr. 
Julius Kiihne, Professor at the Unive of Halle. The extent 
of the book is—says Nature—to be moderate, and should not 
exceed thirty sheets, i.¢., 480 pages. 


THE annual prize of £1000, given by the King of the Belgians 
for works of a scientific character, is now offered for the year 1881, 
and the announcement is specially interesting to engineers. It 
will be awarded to the author of the best work on the means of 
improving sea-ports situated upon low and sandy coasts, such as 
the Belgian ports. Foreigners as well Belgian subjects may com- 
pete, as the competition is international. The works must be sent 
to the ‘‘ Ministtre de l’Intérieur,” at Brussels, before January 1 
next. ‘The prize will be awarded by a jury composed of four 
foreigners and three Belgians, all of whom are nominated by his 
Majesty. 

Returns just give the relative amount of new tonnage 
launched on the Clyde and the north-east coast of England durin 
the owe year. From these it appears that the total amount o' 
work completed on the east coast in 1879 was 300,945 tons, of 
which the Tyne contributed 139,843 tons ; the Wear, 92,176 tons ; 
the Tees; 31,756 tons; East and West Hartlepool, 27,644 tons ; 
and Whitby, 9526 tons. On the Clyde during the same period 
173,488 tons were completed. The amount on the Clyde is 
considerably below the average of recent years, but is, neverthe- 
less, in excess uf the returns from any of the rival rivers. Of the 
160,000 tons of new steamers which it is estimated are being built 
at present in the United Kingdom, 74,000 tons, or nearly one half, 
have been secured by Clyde builders. 


Tue Sheffield and Rotherham District Miners’ Association is 
the title finally adopted by the lodges who have seceded from the 
South Yorkshire Miners’ Union. Delegates representing between 
7000 and 8000 miners have attended, and other lodges, numbering 
about 5000, are expected to join. r. Thomas Cooper, Manvers 
Main Colliery, has been appointed president of the council for 
the ensuing three months ; Mr. 8. Hall, Masborough, is trea- 
surer ; and Mr. Wm. Chappell, who opposed Mr. Macdonald’s 
doctrine of idleness, is secretary. ‘I'le first business of the new 
association has been to see that the interests of the men are pro- 

ted in the arrangements for the adoption of a sliding-scale in 
the district, An executive of seven is to guide the secretary in 
matters of importance. 
, On Wednesday evening, January 14, the electric light on the 
Jablochkoff system was applied to the lighting of Samuel 
Brothers’ establishment at Ludgate-hill. Thirteen lamps are 
used, each containing four Jablochkoff candles which burn for 
two hours, the total time during which the lamps will burn being 
eight hours. The electric current is div from one candle to 

e next by. means of a switch ace’ close to the cashier’s desk. 

e twenty-light Gramme distributor with an exciting Gramme 
3 used, driven by a 12-horse power Otto gas engine. This is 

e first time, we believe, that so large a gas engine has been 
bp for elecsric light purposes. The — advantage of the 

ectric light in such establishments as that of Messrs. Samuels 
is to enable delicate shades of colour to be as easily distinguished 
and compared at night as by daylight. 

Among the events of the past year throughout the world which 
are interesting to engineers, the opening of the tunnel into the 
Hoosac Mine in Massachusetts ; the completion of the Victoria 
Dock, which confirms the rank of London as the first trading port 
of the world; the opening of the Severn Bridge for traffic; the 
commencement of the new Eddystone lighthouse; the completion of 
pe telegraph-cable to South Africu ; the continued improvement 

the electric light, and the adoption of the telephone in England 
fis well as in America, are notable; while, among the projects 
still in view or in progress, the St. Gothard Tunnei, the Panama 
Canal, the East River Bridge at New York, railway and tramway 
schemes in France and Italy, the Forth Bridge, and the com- 
pletion of the Inner Circle railway in London may be mentioned. 
And, outside such definite enterprises as these, the Channel 
Tunnel, the Euphrates Valley Railroad, and, say Messrs. 
Matheson and Grant in their Zngineering Trades’ Report, even 
railways in China, are undertakings in the not-too-distant future 
which are to afford ample employment to the engineering trades. 

M. E. Levasseur, a well-known French geographer, has 
invented an amusing and instructive geographical game, to which 
he gives the name of ‘‘’Tcur du Monde.” It is played on a large 
terrestrial globe divided into 232 spherical rectangles, each of 
which has a number, corresponding to a number on a list, 
indicating gains or losses, in accordance with the nature of the 
rectangle to which it belongs, The game is played with eighteen 

corresponding to the principal States of the world, from 
China, the most populots, down to Holland, the least populous. 
A brass slip, from.pole to pole, contains eighteen holes, into which 
the flags are successively placed by the players at each revolu- 
tion, commencing at the south pole and moving northwards, 
The gains and losses correspond with the nature of the facts 
indicated in the space above which a flag may stand when the 
globe stops revolving, Thus London counts thirty, Paris twenty, 
and so on, according to population. A coal-mine, a Manchester 
cotton f. , ® grain centre, all count for gains ; while meeting 
a@ Zulu or a lion in Africa, a storm in the Atlantic or Pacific, a 
crocodile in the Nile, being caught in the Polar ice, &., count 
for losses. This new game affords le excitement as 

as instruction. 
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LETTERS TO THE EDITOR. 
We do not hold ourselves the opinions of our 
(We 


THE TAY BRIDGE. 

Sr,—In your leading article on this subject you ss “ Thus 
the bolts ought not to be the first to go,” and in calculating the 
strain on them = put their strength in round numbers at 20 
tons per inch. ow when bolts are used as connections as well 
as for taking tensile strain, this figure is subject to considerable 
reduction to allow for the initial strain in screwing up. If done 
by careful = as we are bound to assume, this initial strain 
could hardly be less than 5 tons per inch, and would probably 
vary between 3and7 tons. If done by unskilled men it might 
readily amount to 15 tons per inch, as a short calculation of the 
force that can be applied by, say, with a 2ft. spanner—will at once 
show. In such a casé as the present of a short bolt connecting 
two faced es, it would not be safe to reckon on more than 
10 tons per inch as the ultimate strength available for resisting 
additional tensile strain. 

Your correspondent, Mr. Nabholtz, is hardly fair to the 164ft. 
girder of which he speaks. A rolling load of ‘| tons per foot is 
too large for a span of 164ft., though too small for spans below 
100ft. In this case 1} tons per foot is ample, and taking his own 
figures this gives a strain of 4} tons per inch of section. If he 
takes Mr. Drummond’s weights for the train he will find the 
working load was under 0°77 ton per foot on 164ft., and under 
0°6 ton on the 245ft. spans. 

Supposing the spans to be filled with locomotives of the weight 
given, he could not get quite 1} tons per foot on 164ft., and about 
14 tons per foot on 245ft. Taking the heaviest engines in use 
he will find it barely possible to get more than 1} tons per foot on 
to 164ft. and not possible on 245ft., even as an extreme test load. 

With respect to the concrete filling to the columns, on examining 
it it appeared to me, certainly not “ fat,” but sufficient for its 

rpose. As to its utility, that is not yet sufficiently recognised 
cS engineers. As a protection ae rust it is invaluable, 
besides serving the useful popes of preventing the lodgment of 
water within, which paint will not do. 

ing the severe frosts of last winter it came within my per- 
sonal experience to see, not one only but several, large cast iron 
columns burst by the accidental collection of water within them, 
and they were ai mtly less ex than those at Tay Bridge. 

Newcastle-on-Tyne, January 11th, ENGINEER. 


Str,—In connection with the lateral action of wind upon 
bridges there is one point which I think should be considered, and 
that is the bending action of the pressure. If we take a girder 
exposed to a wind pressure upon its surface we may, if the ends 
be fixed, consider this as a beam under the bending action of a 
uniform load. If we extend the length, or if we have several 
spans making one continuous girder, the total load will be pro- 
portionately incre: It seems usual, I think, to treat the 
overturning moment as you do in your article in THE ENGINEER 
of 2nd—viz., to consider only one span, and find the bendin 
action on the piers due to the pressure on this surface alone. 
think, however, that where there are several spans the total 

ure on these should be taken, and the bending action in a 
orizontal plane due to this load considered. If this be done it 
will be found that the resultant action at the centre of the whole 
length is considerably greater than in the case of a single span. 
Applying this reasoning to the case of the Tay Bridge, and using 
the same figures as you adopt in your article already referred to, 
we shall have 
Total lateral pressure = 455tons = W. 
» length say = 000%. j= 


then L = 170,000 foot-tons = bending 


moment at centre of the 3000ft.; but since the same bend- 
ing moment would result from a single load of half the above 


amount acting at centre of this supposed span of 3000ft., we have | flan 


- = 2274 tons as the equivalent lateral effort at centre. 


Taking this effort instead of the 35 tons which you adopt, and 
using the same figures for the piers, e.g. od we have for tension 


on the windward pillars 2h» 100 = 910 tons, which 


divided by 150 square inches, gives about 6 tons per square inch 
of a tensile stress, 

It is not proposed that the above reasoning applies as com- 
‘sey to such instances as if the investigations were for a very 
‘ong beam loaded vertically, but I think there are sufficient con- 
ditions of a similar character as to point out the necessity of 
considering this bending action, when calculating the stability of 
extended structures, whether of iron work asin long bridges of 
several spans, or of stonework, as in long lengths of —s walls, 

January 13th. W. J. Mz 


S1r,—I think the public have aright to demand information as 
to what are the precise functions of Government inspectors of 
railway bridges and viadtcts. I observe that at the time the 
Tay Bridge was ready for opening, two Government engineers 
inspected it, the inspection occupying three days. Now, I would 
very much like to know what proper or really efficient examina- 
tion two gentlemen could make in such a short time of a structure 
of the magnitude of this one. I assert that no real inspection 
could be made in this way, Then in, I wish to know, am I 
to understand that the Board of ‘Trade exercises no censorship 
over the designs of railway bridges? May any person erect a 
defectively-designed bridge without let or hindrance from the 
Government? 

Furthermore, I hope it will be ascertained during the inquiry 
what system of inspection the contractors worked under during 
the erection and making of the bridge. 

Hamitton W. Penprep, C.E. 

Ford Point, Lower Broughton, Salford, January 13th. 


Srr,— Having held a responsible apne under the contractors 
for the Tay Bridge, I could not help noticing a few points in the 
article on this bridge in your issue of the 9th inst., on which you 
have been misinformed, and with your leave I wish to sub- 
mit the following :—First, the wrought iron plates of the 31ft. 
cylinders are gin. thick and not jin. Secondly, each belt in the 
column joints is provided with two washers only, one against each 
flange, and never with siz as stated. To say that the whole of 
the work was executed by the contractors with the utmost care 
would perhaps not settle this point ; but the fact is—to sa: 
nothing of the rigid inspection on behalf of the North British 
Railway Company—that the bolts used in the erection of the 
columns were of one — only ; that the workmen could not 
possibly be provided with longer ones, and that these bolts would 
not admit of more than two washers. Thirdly, the girders were 
continuous over four and five spans, and firmly bolted down to the 
middle pier of each set, while resting on rollers on the two piers 
on either side. 

Of the minor inaccuracies, I will only mention that the holes 


in the T-irons of the 31ft. caissons were not for the attachment of | 


sling chains—the weight of a caisson when floated was about 
200 tons—but were for the purpose of receiving steel pins in con- 
nection with the hydraulic lowering apparatus. With reference 
to the debatable point of wind-pressure, I will only say this, 
whatever force be attributed to the wind, and whatever propor- 
tion of surface of a lattice girder be assumed as exposed to such 

erce, I think that calculators of strains in the piers of the 


Tay Bridge ought not to forget that these piers cannot be looked 
upon as ordinary girders, seeing that the depth is fully one-third 
of the length, and in point of fact I have m on the bridge in 
many a strong gale and never experien the least oscillation, 
not even in one case, when, during erection, the girders were only 
—— by the four middle columns, braced ther. 
n conclusion, but not in reference to the article in Pape I 
would submit to those that: feel inclined to calculate the strains 
in the girders, to keep in mind that these are continuous—gener- 
ally over four spans. G, W. Campxuis. 
[We he thori correspondent for our state- 
e have as au ity as our d our 8! 
ments.—Ep. E.] 


Sir,—Although it may appear an act of ption on the 
part of so humble a member of the engineering profession as my- 
self to make a suggestion on a work of such magnitude ag the 
Tay Bridge, yet I cannot forbear sending you a rough idea of 
what appears to me would have been the right principle of con- 


(Ni 


struction. As it was, it suggests the idea of carrying sail on a 
mast with all the weather shrouds and backstays carried away, 
and the mere fact of doubling the road would not have add 
much to its safety ; but with struts or stays and a wide base as 
shown in my tracing, no gale would ever have capsized 
it, and hundreds of el bei would have been spared 
the misery and grief they are now thrown into. A vA 
Lincoln, January 13th. 


Srr,—You have clearly shown in your articles of last week and 
the week before, that there is little probability of the piers of this 
bridge having failed either through insufficient tensile strength in 
the columns themselves, or of the bolts uniting them at the 


ges. 

The appearance of the ruins does not warrant the belief that 
they gave way through deficient anchorage into the masonry of 
the piers, since nearly all the iron bases still remain firmly 
attached thereto. It remains to seek some other source of weak- 
ness, and this is to be found in the diagonal bracing bars and their 
attachments. 

_ Your side view of the trestle pier shows that every one of the 
six columns is practically upright, the pointing columns measure 
24ft. across at the top, and only eg at bottom. If these point- 
ing columns had been well battered, the structure would have had 
great stability in itself, even without any cross bracing, as the 
whole weight of the superstructure would then have had to be 
lifted through a considerable arc before the battered column could 
have been thrown over; but as there is no such strut, the whole 
arrang t is unstable, and the strain of any side — on 
the superstructure and pier has to be conveyed to the by the 
cross bracing. 

This consists of double-channel iron beams placed horizontally 
near the joints of the columns attached to cast lugs by two bolts 
at each end, and of single cross ties of a size not stated, but 
apparently not more than 4in. wide, attached to cast lugs by one 
bolt only at each end. Now, through these ties has to be con- 
veyed in tension the resultant of the side pressure, namely, that 
due to the wind upon the , through two ties of the top sec- 
tion, and an increasing resultant through those of each lower 
section due to the wind on the sections of pier above it. The 
cross bracing of the pointing fronts is of some little value, but 
the chief strength lies in the bracing of the two side bays, and it 
may be considered that nearly the whole strain has to be borne 
by two such ties only, one on each side of the pier, and their 
attachments of a single bolt to each. These being destroyed, 
the fabric depends on the intrinsic stability of the columns stand- 
ing vertically by themselves without any sort of strut, and it 
omee me not surprising that the weak point should here 

ound, 

In similar trestle piers elsewhere the columns are so arran 
with battering fronts as to have stability in themselves and to 
need cross bracing only to keep the parts from bending, but in 
this case there is structure, and the cross 
ties become princi ts, though it does not a that the 
have been so lar the of this bridge. 

9, Victoria-chambers, January 13th. J. 8. 


Srr,—It may be recollected that we had a severe frost and 
thaw just before the accident. May not the intense cold have 
aod the iron of the columns to contract on the had cement 
cores, and so split? And in cases where rainwater got in or 
condensed moisture into the bases of the columns, they would 
certainly split by the expansion of the ice in thawing. I have 
heard of some gasholder columns giving way about this time. 
May not this have been the cause? Surely a column of this kind 
would be better well drained, ventilated, and tarred inside with a 
mo} 
an. 


TRAMWAY LOCOMOTIVES, 


Sir,—I read your article in last week’s ENGINEER with much 
interest, as it gives us a useful information, and helps forward 
the cause of ‘Steam on Tramways.” I quite agree with you in 
all your remarks, except when you desire us to hand over our 
business to the makers of traction engines. 

You do good service by pointing out that wheels are the 
most suitable for tramway work, and it is amusing to think how, 
for a long time, we have all been deceived by using the smallest 


cylinder and the smallest wheel where larger cylinders and 
larger wheels were not only possible, but beneficial. 


I claim, however, to have anticipated your article, for my com- 
y are now finishing fifteen engines for the Comte Delamane 
or use on his Lille tramways, which are of the ordinary locomo- 


tive type, but have 4ft. ls and Yin. cylinders, instead of our 
usual 2ft. Gin. wheel Tin. cylinder, thus giving a greater 
power; reducing the of the engines from 120 revolutions to 


seventy-five per minute, reducing the wear and tear toa minimum, 
enabling the works to be only got at for oiling and repair, and 
raising them completely out of dust and dirt, at the same time 
using no more steam. 

These engines are built exceedingly strong, with Farnley boiler 
plates, copper boxes, and brass tubes, in other respects they are 
entirely of steel and brass, 

I will, with your perminton, send you in a few days a drawi 
of these engines, and after inspection, I think you will agree wi 
me, that the old locomotive worked at a slow speed will hold its 
own on tramways against the traction engine, with its chains or 
gearing, and which I maintain, however useful in its way, is not 
the most suitable to draw tramway cars. Henry HuGHEs, 

Tintern House, Leicester, January 13th. 


LIGHTING RAILWAY CARRIAGES. 

Srr,—Can your correspondent Mr. Bower, in reference to this 
subject, inform me how it is that he has since 1867 been endea- 
vouring to introduce his system of lighting railway carriages, and 
has only succeeded in fitting and running one experimental car- 
riage on one railway? Further, if this one carriage has ever been 
in regular running and where it is to be seen? 

Hugo Piscuon, General Manager. 
Pintsch’s Patent Lighting Company, Limited, Metropolitan- 
chambers, New London, E.C., Jan, 13th, 


THE GROSSER KURFURST. 

Srr,—In reference to Messes. Gwynne’s letter in your issue of 
9th inst., in which the incapacity o oir-pamp on board Sherbro 
is denied, and the explanation given that the reconstruction I 
mentioned in a previous letter referred to the staff of the com- 
pany, and not to] the air-pump, I beg to state that such an 
explanation is more amusing than correct, and that however 
perfect the air-pump left the Messrs, Gwynne’s workshop, it 
was not so when I examined it, hut was—no matter what power 
of steam was used—unable to throw air at a higher than atmo- 
spheric pressure, and for this obvious reason : there was a clear- 
ance, or rather air-space, at each end of the cylinder, equal to 
nearly half the contents of the cylinder itself; consequently 
when the air was worked up inside to a pressure above 10 Ib. or 
15 Ib. to square inch, this air-space formed an expanding cushion 
which filled the cylinder at each stroke without drawing air 
through the valves, This I have had altered, and on trying it at the 
Grosser Kiirfurst found that it did its work, and threw air into 
the vessel at 45 Ib. pressure. 

When I again reiterate that at none of the many previous 
trials of the Tre could it be made to work up a pressure of 
more than 15 lb., even with 60 lb. of steam, I think it is 
unnecessary to say more on this point, save that as air, is the 
chief agent in the plan for raising the Kiirfurst, an inefficient 
pump is enough in itself to cause delay. 5. W. Maquay. 

Dover, January 12th, 


Tue MereorotocicaL Socrety.—The annual general meeting 
of the society will be held at the Institution of Civil Engineers, 
on Wednesday, the 2l1st inst., at 7 p.m., when the report of the 
council will be read, the election of officers and council for the 
ans year will take place, and the president will deliver his 


Lonpon AssoctATION FoREMEN ENGINEERS AND DRAUGHTS- 
MEN.—A committee has been formed for the purpose of presenting 
a testimonial to the president, Mr. Joseph Newton, who has 
occupied that position for twenty-one consecutive years. It is 
ag that if time permits, the testimonial will be presented 
to Mr. Newton at the anniversary festival in March next. 


Sream Fire Enoives 1n tHE Navy.—The desirability of 
having 7 pumping power on board the large war vessels in 
the British Navy, in order to remove at the shortest possible notice 
large quantities of water from the hold, has for some time 
engaged the attention of the officials of the Admiralty. Messrs, 
Shand, Mason, and Co. were applied to for designs of a steam 
pumping engine with special adaptation for drawing a full supply 
through a suction pipe from a depth of 24ft., as from the 
necessity of the case, the pumps, engine, ard boiler must be 
placed as high in the ship as practicable, so that its working 
should not be interfered with by the influx of water. A pumping 
engine of this construction was fixed on board H.M.S, Hercules 
in March, 1878, and has so fully answered its purpose that a 
similar engine was ordered by the Lords of the Admiralty to 
be fixed on board the Sultan, with the addition of a powerful 
steam fire engine to be worked from the same boiler, this being 
the first of the sort that has been supplied to a man-of- 
war. These engines were tried at Portsmouth on the 6th inst., 
when steam was raised in the boilers at 100]b. on the square 
inch, and the pumps started, within ten minutes from the 
time of lighting the fire. A variety of experiments were first 

e with the fire engine when it was found that upwards of 
1000 gallons ——— were discharged over the top of the mast, 
a height of t. above the engine. ‘The jets used were one 
each liin., 1,4in., and two of lin. each, being four in all. In 
testing the pumping engine it was found that the quantity of 
water admitted into the hold was not sufficient to try its full 
power, an adjournment of this test was therefore made till 
the 13th inst., to allow of arrangements being made for 
the free admission of a sufficient quantity of water. On 
the 7th inst. a second test of the fire engine took place in 
the pat of Admiral Foley, superintendent of Portsmouth 
Dockyard, when still better results were obtained, as after 
similar tests for height as on the preceding day, the following 
four jets were used simultaneously—one each—l}in., 1{in. 
1,,in., and lin., when 1120 gallons per minute were delivered 
under a water pressure of 100]b. to the square inch. A single 
jet, 1}in. diameter, was , when the water was projected 
fully t. high. On Wednesday, the 13th instant, the arrange- 
ments for the admission of a supply of water into the hold sane | 
been completed, the test of the pumping engine was continu 
as before under the superintendence of Mr. Newman, Chief 
Engineer of Portsmouth Dockyard; Mr. Marcom, his assistant ; 
Mr. Icely, inspector of machinery; Captain Wells, superintendent 
of steam reserve; Mr. Shearman, chief engineer of H.M.S. 
Sultan; and other gentlemen, all of whom were perfectly 
satisfied with the result; Mr. Shand being present on the 
part of the contractors, The experiments ranged over about 
two hours, the pumping engine being run continuously for 
half an hour, the number of revolutions being taken every 
five minutes, with a result of an average of 84°6 revolutions per 
minute, delivering at the rate of 720 tons per hour from a depth 
of 22ft. Gin. below the pump valves, and under a pressure of from 
20 Ib. to 25 Ib. on the —— inch ; and we have no doubt that 
this pumping engine will be of as much use as the sister one in 
the Hercules, while the addition of the fire engine will in the 
event of fire on board the ship or in its immediate neighbourhood 
ee of great utility. We subjoin dimensions of cylinders with 
ength of stroke, as this may be interesting to our readers. 
Steam pumping engine :—Three steam cylinders, each 10in. dia- 
meter, at 13in. stroke, placed vertically over and connected direct 
to three bucket and plunger having n ly the same 
stroke, the buckets being i7in. iameter. Steam fire engine :— 
Three steam cylinders 8hin. diameter with 8in. stroke, placed 
horizontally and connected direct to three bucket and 
pumps with the same stroke, the diameter of buckets being 
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THE INSTITUTION OF CIVIL ENGINEERS. 
ANNUAL GENERAL MEETING. 

Tue Annual General Meeting was held on the 23rd of December, 

the day fixed by the Bye-laws, ey the Tuesday previous to 

Eve, Mr. F.R.S., the President, occupying 


air. 
In the Report of the Council it was stated that there was no 
more important subject for the consideration of the members, 
than the question whether the objects of the society had been 


senaiety Soar and, if not, then in what way they could | pef 


hereafter be more properly carried out. 
A succinct account was first given of the periodical meetings for 
the reading of papers and for the discussion of engineering topics, 


leading to a review of the publications of the Institution, which | ; 


for the past five years had conmarner four volumes of “* Minutes 
of Proceedings” annually. ese volumes embraced original 
communications other than those read at the meetings, and 

abstracts of papers either addressed to similar bodies abroad, or 
printed in foreign scientific or technical periodicals. During the 

t session these volumes—issued respectively in the months of 

h, May, July, and September—had together contained 1704 
pages. The ** Minutes of Proceedings” proper, including the papers 
read at the meetings, reports of the discussions upon them, and 
written remarks, embraced 885 pages, the other selected papers 
occupied 343 pages, the obituary notices of deceased members 80 

, and the abstracts of memoirs gontributed to foreign 
societies and periodicals 396 pages. Hyery member, whether 
belonging to or only attached to the Institution, and wherever 
resident, received post free a copy of each volume as published. 
The advancement of scientitic knowledge, more especially in its 
application to engineering, was, without doubt, materially 

moted by the meetings, which afforded opportunities for the 
[esarshanee of opinion among the best authorities on the topics 
brought forward ; and the complete and rapid circulation given 
to the records of such meetings, supplemented as it now was by 
the additions described, furnished, pape the most efficient 
plan that could be devised for the collection of information on all 
those many sciences upon which the successful practice of 
engineering depended, and for its dissemination to the many 
members resident in distant countries, where access to current 
was difficult. It was again urged upon all 
within the Institution to contribute the particulars of the mode 
of execution, the details of construction, and the cost of works at 
home, as well as to furnish short notes of useful facts and deduc- 
tions acquired in the course of practice and observation. 

The next means that might pointed to for promoting the 
objects of the Institution was the library. Tracing its gradual 
oy pe it was remarked that at present the collection contained 

,500 separate volumes, besides about 420 volumes of phlets. 
The members were reminded that the advanced position of this 
unrivalled collection of technical literature could only be preserved 
unimpaired by their suggesting the titles of important professional 
treatises not already in the library, and particularly by presenting 
copies of their own works and reports as published or printed. 

An account of the operations and condition of the Institution 
during the past twelve months was then rendered. From this 
it appeared that there had been twenty-four ordinary meetings, 
at which sixteen papers were read and discussed, the authors of 
eight of these receiving Telford premiums for their communica- 
tions. ‘I'wenty-five other papers were selected for publication, 
and the authors of four of these had been similarly rewarded. 

ere had also been eight students’ meetings, when as many 
papers were read, and Miller prizes had been bestowed upon four 
of these authors. 

During the year the Council were engaged in effecting the 
separation of the professional from the pr asso- 
ciates, in accordance with the directions of the special general 
meeting of the 2nd of December, 1878, The qualifications and 
prscen Bel of 1670 Associates had to be separately considered, of 

whom 1080 has been transferred to the group of iate 
Members, leaving a residue of 590 in the original class, ‘The 
elections had comprised 1 Honorary Member, Members, and 
152 Associate Members, besides 23 Associates not entitled to the 
privileges of corporate membership ; while 68 Associate Members 
and Associates had been transferred to the class of Members. 
On the other hand, the deductions had been, by deaths, resigna- 
tions and erasures, 71 Members, Associate Members, and 
Associates. ‘There had been a net addition in the twelve months 
of 1 Honorary Member, 79 Members, and 65 Associate Members 
or Associates, representing a total increase of 145, The gross 
numbers on the 30th of November last were: 17 Honorary 
Members, 1140 Members, 1221 Associate Members, and 582 
Associates, making a total of 2960, irrespective of the Students. 
This aggegate was more than double that it was twelve years ago. 
The Student class now numbered 584, of whom 150 were admitted 
last session, when 42 Students were elected into the Institution 
: ~~ er to remain on the list, so that the net increase had 
n 84, 

The statements of receipts and expenditure showed that the 
income from annual su ptions and from dividends on Insti- 
tution investments had amounted to £10,960 11s. 9d., while the 
ordinary er had been £9826 10s. 7d., including 
£4568 19s. 3d. on account of ‘‘ Minutes of Proceedings.” The 
capital receipts from the admission fees of new members and from 
life compositioas had reached £2837 12s. 6d., and the investments 
had been £4093 1s. 2d. The accumulated property of the 
Institution now amounted to £31,094 1s. 8d,, the interest on 
which constituted rather more than one-tenth of the annual 
i The inal or par value of the Trust Funds, held for 
the purpose of awarding B saseanera> was £14,642 13s, 10d., the 
whole of, which stood in Government securities, 

In conclusion the belief was expressed that, both in its 
orgarisation and in its method of procedure, the Institution of 
Civil Engineers was distinctly definitely dedicated to the 

romotion of science, that its present prosperous condition might 

ts taken as convingag proof of the high esteem in which it was 
held, and that a confident hope might therefore be entertained, 
that its practical and useful character would be as fully and as 
completely maintained in the future ag in the years gone by. 

The report having been adopted, the premiums and 
awarded at the close of lastsession were presented by the president, 
to whom the thanks of the meeting were unanimously voted, the 
services of the vice-presidents and Council, and of the auditors 
being similarly acknowledged. 

The scrutineers (to whom a vote of thanks wae pocont by 
acclamation) reported that the following gentlemen been duly 
elected to fill the several offices in the Council for the a 
year :—Mr. William Henry Barlow, F.R.8., President ; Mr, J. 
‘Abernethy, Sir W. G. Armstrong, C.B., F.R.S., Sir J. W. 


John Coode, Mr. E. A. Cowper, Mr. A. Giles, M.P., 

Charles A. Hartley, Mr. H. Hayter, Dr. W. Pole, F.RS., Mr. 
R. Rawlinson, C.B., Dr. C. W. Hiemene, FB... Mr. D. Stevenson, 
Sir W. Thompson, F.R.S., Sir Jos. Whitworth, Bart., F.R.8., 


and Mr, E. Woods, other Members of Council. 
PRESIDENTS ADDRESS. 
At the first ordinary meeting after the Christmas held 


on Tuesday, the 13th of January, the new president, Mr. W. H. 
‘Barlow, F.R.S., delivered an address, in which it was stated that, 
his professional career having commenced in 1828, the same 
year as that in which the Institution had received its Royal 
Charter, he proposed to draw attention to the great changes 
and pi in engineering which had arisen since that time. 
Undeniably, the influences that had mainly operated on the 


well-being of this kingdom, and on the world at e, were the 
improvements in the means of communication, e applica- 
tion of steam to on land and on sea, and by the utili- 
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sation of some of the powers of electricity in the transmission of 
intellige 


mee, 
For some time vious to 1828, an improvement had been 
urgently demanded in the means of transport for goods and 

erals. The canals were estimated, in 1836, to exceed 3000 
miles in length; but they were wholly inadequate to the wants 
of the commercial interests at that time. uch attention was 
bestowed on turnpike roads, many of the main lines having been 
brought to a high d of excellence by Thomas Telford, the 
first president of the Institution. ‘Tramways, which existed long 

orecanals and in considerable numbers in the mineral districts, 
were mostly of cast iron and belonged to private owners, few 
being applied to the general pur of commerce. There were 
also some railways, distinguished from tramways, as their name 
ba by being formed of rails instead of tram-plates, among 
which was the well-known Stockton and Darlington Railway. 
The application of steam in locomotive engines was in an early 
experimental stage; and the labours of George Stephenson in 
connection with the Liverpool and Manchester Railway formed 
the starting point of that great railway system which had spread 
its network and its ramifications many parts of the world. The 
system thus inaugurated in Li was estimated in 1875 to 
have reached 160,000 miles in length, the capital invested in 
their construction having been 3200 millions ster! ing. Since then 
there had been considerable extensions ; and when it was remem- 
bered that China had at present no railways, that Japan was only 
beginning to construct them, that Africa, with a population of 
between 350 and 400 millions, was almost without railways, as 
well as a large part of South America and Central Asia, an that 
the British Colonies were still badly provided, it must be obvious 
that the railway system would continue to increase. It had been 
ascertained that the traffic growth on all the lines in the United 
Kingdom, over a peed of thirty-two years, had averaged more 
than £100 per mile per annum. To meet the exigencies of this 
increase, a reconstruction of the permanent way, engines, and 
carriages had been necessary, as well as extensive edditions to 
stations. While these improvements had added much to the 
comfort of railway travelling, a complete system of block 
signalling, the employment of continuous brakes, and the inter- 
locking of points and signals, had greatly incressed the safety, 
notwithstanding the higher speed, and the greater number of 
trains. The recent most lamentable and eosnenre accident 
at the Tay Bridge was at present the subject of a searching 
investigation, which it might be hoped would reveal the probable 
cause or causes that had contribu’ to such distressing results, 
oo afford information of the greatest value for future 
guidance. 

The limited number of steam vessels existing in 1828 were 
chiefly employed in river and coasting traffic. At that time all 
ships, including ships of war, ve of timber. Ocean steam navi- 
gation had not. been attempted, the starting point of which 
might be said to have been the almost simultaneous voyages of 
the Sirius and the Great Western, in 183%. 
success and the extent to which it had been carried were owing 
to improvements which involyed a ped range of scientific 
knowledge than the construction of railways, and were due 
to deep thought and unremitting perseverance. By improve- 
ments in the marine engine the consumption of fuel had been 
largely reduced ; the screw propeller had taken the place of the 

dle-wheel, by which greater advantages in propulsion had been 
obtained ; and the substitution of iron and steel for timber in the 
construction of ships, combined with a better knowledge of their 
forms and lines—the latter owing mainly to the valuable 
researches of the late William Froude—had enabled vessels to be 
made of much greater strength and carrying capacity. 

The extension of ocean navigation had rendered necessary a 
great increase in dock and harbour works, seveyal of which were 
alluded to; but the number of wrecks that occurred annually 
within British waters seemed to show that more harbours of 
refuge were required on the coasts of the United Kingdom, while 
there was evidence that the deyelopment of steam navigation 
was impeded by an insufficiency of harbours. This was especially 
observable in regard to the communication between England 
and France. It was satisfactory to learn that the French 
Government was about to impyove the harbours on the coast of 
France, and it was hoped that this would be followed by corre- 
sponding action on the part of the English Government. 

The introduction of electricity for the purposes of telegraphy, 
and more recently for the production of light, and lastly, for the 
transmission of power, was a matter of special interest, as being 
one in which the labours of the philosopher, and the discoveries 


originating in his laboratory, made directly serviceable ‘‘for | | 
wr 


the use and convenience of man,” As in many other discoveries 
and new applications of science, the form which the telegraph 
ultimately received at the hands of Sir Charles Wheatstone and 
Sir William Fother Cooke, and its use to signalling on ‘the 
Blackwall Railway in 1838, had been preceded by various sugges- 
tions showing the conception of the idea. Sir Francis Ronalds 
made a telegraph work by. frictional electricity, of which he 
published an account in 1828, A much nearer approach to 
the needle telegraph was an ex ent by the late fessor 
Barlow (the father of the president), who used a vanic 
battery, and deflected small pass needles placed in different 
parts along the conducting eo By this experiment, which 
was recorded in the Edinburgh Phi ical Journal for 1825, 
Professor Barlow found that considerable loss of power arose 
with increase of length, and he was in consequence discoy- 
raged from proceeding further tn determining some of the laws 
on which that decrease depe , and also the relative con- 
ductivities of different sizes of brass or copper wire. The large- 
quantity battery that had been employed in his experiments 
on electro-magnetism was used without any coil, and the wires 
were hung to the posts without any insulation. In 1875 
the total length of wire in operation was estim at 
400,000 miles. Since then tern Tel ih Company 
had extended its lines to ape of Hope; two 
new cables had been laid between France and Ame 
and large extensions and duplications of land lines 
been made. There were no means of tracing the traffic 
growth of telegraphy; but by the introduction of the du 
system and the automatic working, together with other inge 
contrivances, the traffic must have in in a far greater pro- 
portion than the length of wire in operation, The diminution of 
Lorpe arising from increase of length in the conducting wire, 
been surmounted by relays of power applied at fixed stations, 
By employing this ingenious expedient on the Indo-European 
Telegraph, Calcutta had frequently been put in direct com- 


munication with London, a distance of 7000 miles. Another G 


application of the telegraph, now commeneing in this country, 
but already in considerable use in America, was the telephone, 
first publicly exhibited by Professor Bell at the Philadelphia Exhi- 
bition in 1876. The power of transmitting the sound of the 
human voice and its articulation, gave it a high scientific interest. 
Its value as a commercial instrument consisted in eying. the time 
required to write, transmit, and re-write telegrams. ‘he more 
recent electro-dynamic machines had placed lighting by electricit 

on a totally different footing to that on which it formerly pave 
and left no doubt of its applicability to a as deg purposes. 
It was, in fact, y established in lighthcuses, where its in- 
tensity and power were of the highest value, and there were many 
examples of its application in public buildings and large shops, in 
railway stations and open spaces, and for street lighting. Whether 
it could be divided, so as to become equally economical and con- 
venient for domestic purposes, had yet to be ascertained. The 
distinction between the intensity of light and its illuminating 
power ought not to be overlooked. The intensity of a light bore 
the same kind of relation to its ng ragoa J power as the 
specific phe of a substance did to its weight. The latest 
application of electricity, namely, for the transmission of 
mechanical energy, was suggested by Dr. C, William Siemens, 


Its commercial | f; 


who had ascertained that, including all sources of loss, 50 per - 
realised 


cent. of the original power could be at a distance of one 
mile, and that, with adequate provisions against heating, it would 
be no dearer to transmit electro-motive power to a greater than 
to a smaller distance. Sir William Armstrong had availed 
himself of this force for working a circular saw placed at a 
distance of one mile from the waterfall which ys the power. 
The deep-sea sounding-line on board the telegraphic shi 
Faraday was hoisted mechanical energy thus transmit 
from the engine; and Dr. Werner Siemens hal succeeded in 
obtaining locomotive power sufficient to convey thirty persons by 
similar means. 

be Ae action of the City of London, and at a later period of 
the Metropolitan Board of Works, the condition of the metro- 
polis has been greatly improved. But during the last fifty years 
the only additional public communications made across the 
Thames, within the active metropolitan area, were the Hunger- 
ford Suspension Bridge, since removed and replaced by the public 
footway in connection with the Charing Cross Railway Bridge, and 
the Lambeth Bridge and the Tower Subway, the two latter con- 
structed by Mr. Peter W. Barlow. The extensive increase of 
traffic in the more commercial part of the metropolis produced 
such great difficulties at London tire that some other road 
communication to the eastward of that bridge could not much 
longer be delayed. 

The a ge a as a means of illumination, which was 
in its infancy in 1828, had increased in a remarkable degree. 
The capital invested in gasworks in the United Kingdom was 
£40,000,000, of which about £12,000,000 represented the capital 
of the London Gas Companies, At the end of 1878 the length of 
gas mains in the metropolis was 2500 miles, and there were about 

8,000 public lamps for street lighting. In the same year the 

quantity of coal decarbonised was 1,715,000 tons, which produced 
nearly 17,500 million cubic feet of gas, besides residual products 
of the value of £745,000. The coal used was about four-tenths of 
a ton per annum per head of the population. Of the gross revenue 
5 per cent. was derived from street lighting, 20 per cent. arose 
from the sale of residual products, and 75 per cent. from private 


consumers, 

The application of wrought iron in the superstructure of engi- 
neering works having been touched upon, the President remarked 
that the improvements effected in the manufacture of steel 
assumed the character of new discoveries, which were tending to 
revolutionise the iron industries of the world. The inventions of 
Sir bag ae gg followed by those of Dr. C. W. Siemens, 
and Mr. Martin, had led to this change. Besides the advantages 
which steel had over iron for rails, wheel tires, and structural 
purposes, there was a general gain to the community arising from 
the smaller quantity of coal required for its production. Thus, 
to make a ‘ton of iron about 6 tons of coal were necessary, but 
to make a ton of steel 3 tons of coal sufficed. The production 
of modern steel was a subject which the President had followed 
rom its commencement with great interest. A Committee of 
Engineers, of which he was a member, had made an extended 
series of experiments on steel, and the subject had been referred 
by the Board of Trade to Sir John Hawkshaw, Colonel Yolland, 
and the President. This resulted in the adoption of a coefficient for 
steel of 64 tons to the inch, that of iron being 5 tons ; it being under- 
stood that for steel of high qualities the coefficient should be 
raised by eement, due precautions being observed in the 
testing. Although enough was known about steel for ordinary 
structural purposes, there were properties belonging to that mate- 
rial which greatly needed further experimental inquiry. Un- 
tempered steel was very like good iron in two of its characteristics, 
First, it possessed nearly the same modulus of elasticity ; and, 
secondly, the force required to extend it to the limit of its 
elasticity, or the force at which an appreciable permanent set 
fiest appeared, was about one-half that required to cause 
rupture, The a strength of untempered steel over that 
of good wrought iron was proportionate to the ater 
range of its elastic action; and the ratio which this 
greater range of elastic action bore to that of iron 
varied with different qualities of steel. But the strength of steel 
might be greatly improved by tempering in oil, a process now 
much in use. Experiments were wanting to determine what 
change, if any, arose in the specific gravity of the metal when under 
strain within its limit of elastic action, Within certain limits the 
stretching, either of iron or of steel, beyond its original elastic limit 
increased the strength and the range of elastic action. The process 
of cold rolling was an example of this effect; and steel wire, drawn 
cold, exhibited remarkable strength—that employed by Sir Wil- 
iam Thomson in his deep-sea soundings having borne 149 tons 
to the inch, One of the most shin er of the hydraulic 

ress was that introduced by Sir Joseph Whitworth, by which 

rge ingots of molten metal were subjected to a pressure of 6 or 
7 tons per inch, and the ingot thus rendered perfectly solid 
and sound. At the same works the hammer was dispensed with 
in large forgings of steel, the red-hot metal being pressed into 
the mauinet form by the hydraulic press. 

1n the early days of the Institution, the laws which governed 
mechanical action and forces, and the strength of materials, were 
very imperfectly understood. In the interval the great advances 
in practice had been accompanied by a marked extension in an 
accurate knowledge of the physical sciences. Obviously it was 
most essential that engineers should be acquainted with the princi- 
ples which lay at the foundation of mechanical science, and with 
the nature and ome of the materials employed in works. It 
was therefore satisfactory to find that many colleges now had 
special departments for imparting instruction in applied science, 
and the increasing area of scientific requirements rendered it desir- 
able that a yet wider field should be given to that class of educa- 
tion. In conclusion, the President expressed indebtedness to 
those men, both within and without the profession, in foreign 
countries as well as in this, who by study and experimental research 
were continually adding to an exact knowledge of the great 
sources of power in Nature—that power the direction of which 
to the use and convenience of inan constituted the fundamental 
element in the charter of the Institution of Civil Engineers, 


At the last meeting of the Institution it was announced that 
the Council had recently transferred Messrs. C. J. Albrecht, 


J. 8. Statter, R. G. Walton, and J. H. Whittle, to the class of 


K. W. oe C. J. O’Brien, ‘T. W. Potter, T. 'T. Prentice, L. 
N. Richard, J. L. Rigden, W. F. Robertson, H. F. Rutter, R. J. 
Scott, F. M. Smith, J.’ C. Smith, A. W, Stansfeld, P. 
Stephenson, J. H. Swainson, T. M. Teed, A. Timmins, R. E. 
von Lengerke, A. 8. Vowell, G. K. Wasey, W. Watson, B.A., 
H. A. White, H.-W. Wilkinson, C. St. M. Williams, G. P. 
Williams, R. R. Williams, and F. J. Wilson, as Students. 
Twenty-three candidates were ballotted for and duly elected, viz., 
Messrs. H. R. P. Carter, T. C. Fidler, C. O’Neill, T. Se rig, H. 
Wallis, and I’. P. Watson, M.A., as Members; Messrs. W. Crick- 
my G. Darbishire, Stud. Inst. C.E., A. Downie, J. Francis, 
L. P. P. Galwey, G. A. Goodwin, J. Horan, H. G. McKinney, 
A. Primrose, H. de Q. Sewell, i Standfield, R. F. Ward 
Wooleock, and B. Worthington, BSc Stud. Inst. CE, 

embers; an essrs, W, M. Cuningham, J, 

T Associates, 


Associa: 
Livesey, and W. H, as 


| 
~ 
| 
~ 
_ Messrs. G. H. Ainslie, 
jun., A. G. Ashcroft, S. G. Batten, E. J. Beal, H. O. Bell-Irving 4 
P. Benham, W. B. Bestic, F. T. Bird, R. Blunt, J. S. Boyer, : 
. ©. H. Brown, C. Brownridge, L. Burnet, L. Burrell, O. i 
tv H. Bury, A. D. egnem. J. B. Chirnside, C. Cole, C. J. P. 
Coombs, ‘I’. Dunlop, G. H. Erskine, H. J. Eunson, W. <A. Fenton, | 
Bazalgette, C.B., and Mr. J. Brunlees, Vice-Presidents ; Mr, G. C. H. Hingeston, jun., I’, G. Howard, I. Ishiguro, E. Ive, H. H. : 
Berkley, Mr. F. J. Bramwell, F.R.S., Mr. G. B. Bruce, Sir Lake, H, J. Landon, H. Lawrence, G.A. le Maistre, E. J. Love- a. 
grove, W. H. McConnel, J. R. MacGachen, E. de M. Malan, F & 
W. Maunsell, J. H. Medlicott, A. M. Moore, G. Morison, jun., Bi, 
4 
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FOREIGN AGENTS FOR THE SALE OF THE 
ENGINEER. 


C.—A. TWiETMEYER, Bookseller. 
NEW YORK.—Tse Witmer and Rogers News Company, 
Beekman-street. 


POBLISHER’S NOTIOE. 


*,* Subscribers remitting their subscriptions for the year 1880 will 
“plague that there wil be -three Fridays in that year, 
and therefore one extra number of THE ENGINEER. | 


TO OORRESPONDENTS, 
In order to avoid trouble “laters of inquiry 
mn 


W. 8.—Johnson and Phillips’ Works, Charlton, 8.B. 

A. 8. F.—There is no true analogy between blows and pressures, hence the 
confusion. See Whewell’s Mechanics. 

J.C. 8.—Mr. J. Browning, 63, Strand, will supply you no doubl with full 
enformation. 

H. ofthe L. We must asic you to refer to THE ENGINSER in one 


the Li ares. 
H. L.—Paterson's Electrical Catalogue may be obtained of Mr. EB. Paterson, 


‘ord-court, Covent-garden, W.C. 

Hi on the Principles and Practice of Levelling.” 
You can obtain it through any bookseller. 

Novice.—(1) Horizontal tubes are better than vertical tubes. (2) Opinion is 
widely divided as to whether water or fire tubes are best. 

J. G. anp Son (Hitchin)—Write to Messrs. Matheson and Grant, of 
82, Walbrook, from whose circular the information was taken. 

Rartwav WHEELS AND Tires.—You may gain the information you 

— to the Secretary of the German Railway Admi 
in. 

J. K.—Fig. 1 shows the bridge as first designed after it came into the 
hands of Messrs. Hopkins, Gilkes, and Co. Ata later period, the number 
fpr — was reduced by one. Hence the apparent inconsistency. 

J. = oo poy of sewage by eva; tion has been tried 
over and over again, a sums consequence. 
Almost any treatises on the Slosent sewage—and their names are legion— 
would have told you this. ' 

P. E. R.—(1) on the training of borough sw’ 


durectories of all the towns’é: these obtain all 
from you can in 


(Kirkton).—Fo." moment of inertia see Rankine’s Applied Mechanics ” 


of seeking such appointments to look elsewhere for a profession. There is 

nothing about the pay + ee of engineers in the navy to make their 
iti i: dmiralty ha: it to get men 

that they have been drwen to training boys, with what resul 

seen. It is rather hard that a clever boy should be made the subject of such 
experiment. 

W. N. B. (Thornton-le-Moor).—Your girders be taken aban a in 
length, partly continuous, and of 18 clear feet in span. The sup 
ported by the girder and tending to produce frac 
taken as 3°5 tons—, = S4ewt. As the load 
allowance must be made for this, but inasmuch as the cistern overhangs the 
pillar and is of itself rigid, the allowa: 

uncovered girder, but may considered as almost compensat:d. 

2°75 tons. The strain on of a girder loaded with a distributed 
load consisting of intermovadle weights would be ©, wi and D being 


or a joist Gin. and with flanges 4in. and of about same 
weight, will be of 8 . & cast iron girders Tin. deep 
the strain on the taken as 6in. 


the 


OIL FOR GAS ENGINES. 
(To the Bditor of The Engineer.) 


Srr,—Will any reader kindly say what is the best oil for lubricating 
the cjlinders of ‘s gas engines? J. W. 
London, January 14th, 


SCREWING MACHINES. 
(To the Bditor of The Engineer.) 


T. J. P. 


THE TRANSMISSION OF POWER BY WIRE ROPES. 
(To the Editor of The Bngineer.) 


data to 
wire ve machinery; also to 
determine the of and thé diameter of smallest 
it thickness? J. K. 
Du January 12th, : 


CLEANSING WROUGHT IRON TUBES. 
(To the Editor of The Engineer.) 

—*‘ W. R.” may accomplish this one end of the tubes 
ant ailing then with dilute 
“ spirits of salts” mixed with four to six parts of water—dropping a few 
will be or better, a small zine root, into each. The 

it be partly dissolved and partly loosened, and may then be 

dis] PARACELSUS, 
January 1 , 


WHEEL GEARING. 
(To the Editor of The Engineer.) 


REPLIES. 
plies to questions the ecrrespondents have been 


N. T. (“Sail Cloth Machines"), E. R. Withering and Preparing 


Holler Seale). Replies await application from X. Z. 
can or 
RES 


credit occur, an extra charge of two shill and sixpence per annum will 

Cloth Cases for binding Taz Enquveer Volume, price 2s. 6d. each. 

The following Vol THe ENGINEER be 
8, 5, 10, 25, 26, 38, , 44, 46, and 47. 
A complete set of Tax ENGINEER can be made up, comprising 47 volumes. 
eS ae Thin P Copies will, wntil further notice, be 
ng 


8ub- 
tions sent by Post-office order must be letter of advi 
by Post-office m accompanied by of advice 


Post-office Order. — Australia, Belgium, Brazil, British 

Guiana, of Good Hi 
ether New Brunswick, ind Te Wales 
West I China vid South: 


by Bill London.—A Buenos France, 

Singapore oan, Sweden, £1'16s, Chili, Borneo, and Java, £280. India, 

vid Brindisi, £2 58. 0d. ; 
ADVERTISEMENTS, 


* The charge Advertisements lines and under is Uuree shill 


charged one shilling. The line ‘a seven . “When an adver- 
tisement measures an inch or more is ten shillings inch. AU 
single advertisements from the country must be stamps in 
payment. Alternate peers with practical 


MEETINGS NEXT WHEE. 
InstrruTION oF Crvit Jan. 20th, at 8 p.m.: 
and Movable Weirs;” by L. F.. Vernon 
M. Inst. C.E. ‘Movable Dams in {fndian Weirs,” by R. B. Buckley, 
aon Eno Soctery.—Thursday, Jan, 22nd, :at 
VIL AND MECHANICAL INEERS’ Jan, 
Discussion onthe “ Bridges. of the Thames in London,” by ALT, 
‘almisley, Assoc. M. Inst. C.E. ‘ 4 
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THE FUTURE OF THE TAY BRIDGE. 
‘It is announced that steps are at once to be taken for re- 


Strains | building the Tay Bridge, and it is added that the design for 


the new structure has already been prepared. Bowstring 
irders are to take the place of those which have been 
estroyed, with the roadway about 17ft. above the lower 
booms. The piers are to be built up to the required 
height in brickwork set in cement, and in order to secure 
sufficient stability piles are to be screwed into the bed of 
the river up and down stream, at a suitable distance, and 
from these piles shrouds of iron or steel are to extend to 
the tops of the piers. We can hardly bring ourselves to 
believe that the proprietors of the bridge can have sanc- 
tioned such a scheme. It is not difficult to see that 
the result must be thoroughly 1 ger sy There 
are three ways in which the bridge may recon- 
structed. The piers may be carried up in stone or 
brick in the shape of hollow towers 31ft. in diameter at the 
base, i to, say, 15ft. at the top. New ironwork piers 
or fill the places of those destroyed, care being taken to 
make them sufficiently stiff by proper bracing ; or, lastly, 
iron piers may be carried up and lateral stability sup- 
plied by raking struts, somewhat as indicated by our 
correspondent, “J. J.T.” These three plans include all 
that are feasible unless the whole bridge is to be doubled 
in width, a contingency which we need not contemplate. 
They admit of being modified in various ways ; but they 
include everything which can supply a structure at once 
strong and pleasing to the eye. As regards the brick 
towers it is obvious that these need not necessarily be 
cylindrical in cross section, while concerning iron piers it 
is evident that:wrought iron tubes like sheer legs might 
be used, or even plain vertical cylinders. 
We have sufficient data before us to enable us to arrive 


at definite conclusions concerning the conditions which 


must be complied with. Certain figures can, of course, 
only be regarded as epyeiaimeiag Sones: but it is 
easy to see that the errors which they contain are con- 
'y be made for them. First en, as regards brick piers, 
it may be taken for granted that the existing pier roots, 
as we may them, are quite sound, stable, and fit to 
be built upon. Let us suppose, then, that the new work 
will consist of solid towers of brick in cement, 30ft. 
long in the direction of the stream, 15ft. broad in the 
direction of the bridge at the base, the length and 
breadth at the top being reduced ‘to 15ft. and 15ft. We 
shall further assume that each new girder, 245ft. s 
offers a surface to the wind of 800 square feet—that 0 
the old girders—that a train standing on the girder 
would rege: 2000 square feet, and that the surface of the 
ier, which we assume to be 80ft. high, is 1200 square 
eet. A line passing through the centreof gravity of the rape 
girder, and train, would fall 15ft. from each end of the 
pier. We may regard a pier built up of brick in cement 


; upset, it wo over on one ’ is is not true, 
method of setting out the teeth of wheels, | because crushing would take place under theweight of the 


mentioned 2. Soe in his on ‘‘ Machinery for the Pro- 

duction and ission of Power,” which in last volume 

ing to ft be obtetned Engineers ; also where 
Brigg, January 19th, 


superincumbent mass, and thus shorten the lever throu 
which gravity could act to maintain stability; but for 
the present we way neglect this fact, Taking it as 


conceded that the centre of effort of the wind will be about 
90ft. above the top of the pier bigee- ig? 95ft., about, above 
high water, a simple calotiation ill show that the struc- 
ture must have a dead weight of 7°5 tons for each 1 lb. 


- | pressure of the wind on the girder and train to prevent 


overturning. In the same centre of 
effort of the wind on the pier to be 40ft. above high-water 
mark, then the structure must weigh 1°40 tons_per 
pound of wind pressure. Adding these together, we have 
8°9 tons as the total weight. But this would leave the 
pier in unstable equilibrium, and to secure a moderate 
measure of safety the total weight must not be less 
than 10 tons for each pound of wind pressure. In 
all this we assume that nothing“is to gained by 
anchoring down the superstructure to the pier roots as 
they now stand, 5ft. above high water mark. The figures 
on which our proposition is based are very plain. The 
er lengths of the couples for the wind pressure on 
girder and train are 15ft. and 90ft. Thus a strain of 
1 lb atthe end of the. 90ft, line requires 6 lb. to resist it 
at the end of the shorter lever. is is virtually at the 
centre of the length of the base of the pier. In the 
same way the couples for the wind pressure on the pier 
are respectively 15ft. and 40ft. So that 1 1b. acting 
on the 40ft. lever requires 2°66lb. to balance it 
at the centre of the pier. The total overturnin, 
strain on the train and girder is, per pound of win 
pressure, 28001b., which, multiplied by six gives 16,800 Ib. 
at the centre of the pier. In like manner the total wind 
pressure on the og is 12001b., which, multiplied by 
2°66, gives 3192lb. Adding these together we have 
19,992 lb., or 8°9 tons, as given above. A brick pier of 
the dimensions stated will contain, in round numbers, 
27,000 square feet, and taking 20 cubic feet of brick in 
cement to weigh 1 ton, the total weight would be 
1350 tons. To this must be added, say, 100 tons for the 
— and 200 tons for the train, or 1650 tons in all. 
ut we have seen that 10tons will safely balance 1 lb. wind 
pressure ; therefore, the bri 
‘other things being equal, wi 
sure of 165lb. per square foot. This may be 
regarded as giving a large factor of safety, but, 
bearing in mind what we have already stated concerning 
the crushing of the brickwork at the leeward side, it 
is not too much. We have reason, therefore, to believe 
that if the piers are carried up solid in brick in cement, 
of the dimensions we have given, the structure will resist 


so constructed would, 
tand unharmed a pres- 


- any hurricane, and no guy ropes or shrouds would be 


needed. On the other d, however, it is abundantly 
clear that the brickwork must be solid,and that any reduc- 
tion of weight for the sake of saving materials will more 
or less gravely compromise the safety of the bridge. All 
attempts at anchoring brick piers must fail, because it is 
impossible to get the shrouds and a rigid structure of 
brick to divide the work between them. The combina- 
tion would closely resemble that of cast and wrought 
iron in the lower booms of bridge girders long since con- 
demned by all — Before, however, the piers can 
be carried up in solid brickwork, it is necessary to consider 
whether the foundations could support the load of 
1650 tons, which would give an additional pressure of at 
least 1550 tons above anything they have yet sustained. 
The supporting area is 755 square feet nearly, and the 
new load would amount to over 2 tons on the square 
foot.. It is more than probable that this would present 
no difficulty ; but the question could be easily answered 
no doubt by Messrs. Hopkins, Gilkes, and Co. 

If the new piers were tobe built of iron, either in theform 
of a properly-braced trestle or a wrought iron cylinder, 
the whole conditions of stability would be altered. It 
would be easy to make either the trestle or the tube 
quite strong enough to sustain the utmost force of a 
hurricane, but the onus would then be transferred to 
the now-standing roots of the piers. The weights of 
these vary with the oe to which they have been 
sunk. If we suppose that each compound cylinder 
of iron, brick, and concrete, is 30ft. long, and 
31ft. in diameter, its approximate weight will be 1150 
tons ; adding to this the weight of train, girders, and 
trestle, we have 1550 tons. Buttheproportions of the turn- 
ing eouple would be altered, and it is uncertain that the 
bridge would be safe against a wind pressure of more 
than 100 Ib. on the square foot. It is true that the open 
work trestle might offer less resistance to the wind 
a solid pier, but it would not be safe to reckon much on 
this. It would with the unhappy experience already 
obtained be vapeireaae unwise to resort again under the 
circumstances to trestle work of any kind, unless, indeed, 
the whole base be extended as suggested by many corre- 
spondents. But shoreing or strutting of this kind would 
have, after all, a eshift appearance, and any unequal 
—! in the foundations would render the bracing 
useless. 


THE EDISON ELECTRIC LIGHT. 


TarpDy pales has at last been done to Mr. Edison: 
and one of his interviewers has had the honesty to admit 
that Mr. Edison makes no extravagant claims for the new 
lamp about which so much has been recently heard. A 
co! mdent of the Zimes has written a long letter 
from Tew York, dated December 30th, 1879, in which 
the following passage occus :—“ Mr. ‘Edison himself 
does not indulge in extravagant assertions. I hada long 
talk with the inventor to-day, and went with him 
over the yp learning every detail of construction of 
the lamps and examini e@ generators, air pumps, 
furnaces, motors, and other apparatus. Mr. Edicon 
makes no prediction, but says that he is going on until 
he has 150 lamps of the new pattern burning in the 
dwellings and streets of Menlo Park. It is his own test 
of the merits of the new lamp, the object being to deve- 
lope defects. A few weeks from now he will be able to 
formulate a clear opinion about the merits of the inven- 
tion. Wires are meanwhile to be run down to the vi 


of mete four miles distant, in order to test the diffi- 


culties of 


buting the mains and 
8 


area, Until the date afforded by the who 
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collected Mr, Edison will not declare his final opinion 

ut the matter, He believes, however, that the new 

p can be distributed over a large area, houses 

ighted therewith for the same price as now paid for 

ibly less, but of the latter he is not certain. The 
mps are 4in. high, are simplicity itself in construction, 
and will cost to construct only 25c. apiece.” Here we 
have a very differetit aspect of the question from that in 
which the New York Herald has set it before its readers. 


more concerning it than that he ho L 

To understand the reason why the American press has 
ublished such-extravagant encomiums on the new light, 
t is necessary to understand something of recent Stock 
Exchange transactions in the United States. The 
country is no doubt now, and has been for some time, in 
a state of intense financial excitement. Everyone in 
New York is making haste to be rich; and wild specula- 
tion has been pushed to an extreme which recalls the 
days of the South Sea bubble. Speculators found in 
Mr. Edison’s name a tool ready to their hands. They 
knew by past experience that the name of Edison, if 
propery worked, could be made to carry terror among 


the holders of gas shares; and very curious stories about 


e way in which the market in this country has 
*n, to use a well-understood Stock Exchange word, 
“rigged” by Yankee speculators have reached us from 
the other side of the Atlantic. It was discovered, how- 
ever, not long since that Edison’s name could be employed 
to equally good purpose in another way; and it has been 
used with an effect which must have astonished even 
those who used it. It seems that a company has been 
‘ormed in the United States, known as the Edison 
lectric Lighting Company. The shares in this ouppeay 
we fluctuated much in price. The par value of 
is 100 dols., or £20, During the summer this stock fell to 
20 dols., or £4; but during the last two weeks of the old 
year it rose enormously, as a result of the announce- 
ments made by the New York press to the effect 
that Mr. Edison had produced a perfect lamp. 
The rise has been more rapid and extensive than that 
of almost any other class of stock we can name, As 
much as 3000 dols., or £600, apiece have been, it is said, 
id for these shares; and a leading banker in New York 
as been buying all he can get at 3500 dols. or £700. 
Messrs. Drexel, Morgan, and Co,, are, however, the 
pencipal holders, and they also are buying up all 
shares they can get hold of at £700. Most of the 
small proprietors are, however, holding out for 5000 dols. 
or £1000a share. Thus we see that in one fortnight 
these securities have advanced to thirty-five times their 
previous value. A fortune might thus be realised in a day; 
and the temptation to make out that Mr. Rdison’s labours 
have been a complete success is of course enormous, 
Holders of shares, however honest they may be, willingly 
allow themselves to believe that to which it is their 
interest to give the fullest credence; and dis- 
honest speculators will leave no stone unturned to 
keep up the popular excitement. While such conditions 
prevail, the utmost caution must be observed in dealing 
with any statement concerning the electric light comin 
from the other side of the Atlantic ; and at present an 
for some time to come nothing should be believed unless 
it is given in Mr. Edison’s own words and is his un- 
doubted utterance. In the midst of the excitement 
raging around him such a statement as that which 
we have quoted above will redound to his credit, and 
largely augment the confidence of right-thinking men in 
his abilities and his honesty. 

We may say here that we see no reason to doubt that 
he has achieved a certain measure of success with his 
last lamp. It may be—and probably is—quite true that 
he has a number of lamps working every night in Menlo 
Park. It is a peculiarity of the carbon in vacuo electric 
light that in nearly every form in which it has been tried 
it has achieved a certain measure of suecess. The carbon 
is, to all intents and _parpasss, practically infusible—if 
we pay use the word—in the electric arc; and thus 
sudden dissolution does not destroy a “ wick” of the 
material should the electric current become too strong. 
Again, when heated in vacuo the durability of good 
carbon is very considerable, and the material is prac- 
tically very inexpensive. There is nothing aed a 
nothing more than was to have been anticipated, 
about the results already obtained at Menlo Park. 
It is a special feature of Mr. Edison’s work that 
he is always going over old ground. His education has 
been exceedingly limited, and it appears to be doubtful 
if he ever reads. It hi 


his own chief assistants that when they want to 
find out anything at Menlo Park, they experiment until 
they find out what they want. Mr. Edison’s whole aim 
has been, voluntarily or involuntarily, to make himself 
self-sufficing; quite independent of information to be 
derived from the labours of others. This will seem to 
most men to be a sheer waste of valuable time; but 
henever we have to deal with Mr. Edison or his work, 
ey must bear the truth in mind. We find men now 
going over at Menlo Park, ground which has already beea 
traversed many times. Thus, for example, as we pointed 
Swan used long ago horseshoes 
produ rom r, apparently identical in every respect 
with those +4 ~ Edison. Mr. Swan did not frees 
the same way all the incandescent carbon lamps yet 
made have failed. Mr. Edisonisnow going through thethree 
or four weeks of anxiety which many others have endured. 
Nothing but prolonged experience will prove that the 
ison lamp, or any other lamp, is a success ; and it will 

be time enough and none too late to say after six months’ 
experience has been had with the new lamp that it 
deserves the confidence of the penile Many incandescent 
have one quite as we 4 has done up 
present, The time of failure not yet been 

hed, but if it should be delayed for a month, or even 


a3 been admitted by one of | P 


for two months, there is no evidence to show that it will 


be the less complete when it does come. 

Let us ider for a moment what is claimed for the 
new lamp, and the conditions of its existence, which 
appear to distinguish it from other lamps of its species, It 
is said that the lamp is perfect; that it can take the place 
of any gas burner, and will be as cheap or em than 
gas, safe, durable, almost eyerlasting. We should call it 
very nearly a perfect lamp if it could be sold for 5s. and 
would last for six months; giving during that time, night 
after night, a steady brilliant light, equal, let us say, to 
20 es, at something less than the cost of gas. No 
carbon lamp has ever been produced which complies 
with our conditions of perfection, much less with those 
claimed for Edison’s lamp by his admirers. Why should 
his lamp prove an exception? There is but one peculiarity 
about it, namely, that the vacuum in the glass globe is 
perhaps more perfect than has been tried hitherto under 
similar circumstances. We are at a loss to see how 
this can have any material effect. The only object 
gained by having a vacuum in the globe is to 
exclude oxygen, and so to prevent the combustion of the 
carbon. But the same end is gained by placing the 
carbon in a sealed glass vessel containing air. The carbon 
then burns at first, and the glass becomes filled with 
a mixtare of carbonic anhydride and nitrogen. No 
further combustion can possibly take place. There is a 
practical difficulty about this arrangement, which is that 
the expansion of the enclosed gas may burst the globe ; 
and besides, it is not easy to so regulate the thickness o 
the carbon pencil and the quantity consumed that 
enough will remain to give just the proper resist- 
ance, no more and no less, to the electric current. 
Sawyer expels all the air, replacing it with nitro- 
gen; and the Sawyer lamp appears to be fairly suc- 
cessful in the United States. The greater perfection 
of the Edison vacuum than that of the vacuums hitherto 
employed, may promote the durability of the carbon ; 
but if this be the case it is a new discovery, and the 
augmented endurance of the carbon must depend on some 
law, the existence of which has not up to the present 
been even surmised by men of science. Hitherto the 
destruction of the incandescent carbon has been certain. 
Tt has been a mere question of time. It has lasted a few 
hours in certain lamps, a few days in some, a week or two 
in others ; but the end surely came, the carbon, appa- 
rently, invariably carrying with;it the seeds of decay. If 
Mr. Edison can prove that the carbon obtained from 
millboard is better in this respect than any other yet 
tried, then he will be able to lay claim to an important 
and valuable discovery, but the time for making such a 
claim has certainly not yet arrived. The Scientific 
American for Jan. 10th contains a very suggestive state- 
ment. After describing the new lamp, our contemporar 
goes on to say, “The carbon is very tough and flexible, 
and not liable to be broken or injured by jars. We saw 
one of the carbon horseshoes nearly straightened — at 
broke.” Now it is one of the distinguishing charac- 
teristics of carbon or charcoal that it is neither tough nor 
flexible, and if the words we have italicised are true 
then the wick of the new Edison light is not made o 
carbon obtained from paper, and of nothing else. It is 
worth notice that Du Moncel, in recently criticising the 
new lamp, says that combinations of platinum and 
charcoal have been previously used as wicks, from which 
it would appear that he is in ion of informa- 
tion concerning the lamp which is not generally 
available. It may yet be found that the carbon wick of 
Edison includes a fine platinum core, and it is easy to 
see that in this way many of the conditions of a good 
lamp would be obtained. The charcoal would be rendered 
incandescent, not by the passage of the electric current 
through it, but by the heated wire inside, and the break- 
ing up and dispersion of the platinum would be arrested 
by the carbon coating. Edisun has experimented a great 
deal with coated metals, and it is far from improbable 
that he has hit on the combination of charcoal and 
platinum as we suggest. If this be so a new departure 
toa large extent really been taken, and judgment 
must be suspended as to the future of a lamp which is 
practically novel. Mr. Edison may have his own reasons 
or keeping secrets ; and so far as we are aware he 
had no occasion to say that his wick is made of carbon 
and of nothing else. 


THE STIFFENING OF SKELETON PIERS, 


Tr will be in the recollection of many of our readers 
that the first of the water towers of the Crystal Palace, 
that which stands nearly close to the Forest-hill-road 
constructed according to the design of Messrs. Fox an 
Henderson, then engaged in the erection of the Crystal 
] was found before its completion, and while carry- 
ing nothing but the empty cistern on the top, to sway 
backwards and forwards with even a summer wind so 
much as to cause serious apprehension as to what might 
happen when it should be exposed to a winter storm 
and loaded with the great top weight of the large cylin- 
drical cistern filled with water. These water towers, as 
originally constructed, consisted of a skeleton of cast iron 
columns arranged in plan at the angles of a polygon, and 
stayed by a system of diagonal bars in the plane of each 
side between adjacent columns and reaching from bottom 
to top of the edifice. Except in so far as these columns 
were arranged in plan at the angle of a regular polygon 
instead of being a prolate polygon of fewer sides, as were 
the piers of the Tay Bridge, and of many other bridge 
structures, they were in principle identical with those 
the ruins of which are now at the bottom of the river Tay. 
The directors of the Crystal Palace Company, justly 
alarmed as to the consequences that would follow the 
fall of either of these towers, sought other engineering 
advice, and placed the reconstruction in the hands 
of the late Mr. I. K. Brunel. He took the tower 
down, re-erected the tubular columns, abandoned 
the use of the wrought iron diagonal bars, and, in 


their place, gave stiffness to the structure both 


between each alternate pair of amps by rectangular 
flanged plates of cast iron bolted ¢ to the columns and to 
each other, and reaching the entire height of the structure. 
The complete success of this arrangement is evidenced 
by the fact that the tower with its t enclosed 
brick-chimney shaft has stood since uninjured the 
storms of many winters. Every competent reader of 
Tue ENGINEER will easily discern that this mode of 
stiffening a columnar skeleton intended to carry a heavy 
load upon its summit is the most perfect in principle 
and practice that can be designed; and those of our 
readers whose interest in the subject may have been 
sufficiently aroused by the Tay Bridge disaster will, on 
turning to our impression for June 7th, 1867, find the 
question of staying such skeleton piers very fully dis- 


cussed in reference to those designed and constructed by 
M. Nordling, as parts of his t viaducts of Busseau 
d’Ahun, La Cere, and others. We there pointed out that 


the suggestion of M. Nordling, that the spaces between 
the slender columns of piers might, perhaps, in 
future constructions be with advantage and economy 
filled in with lattice-work, was objectionable in several 
respects; but chiefly in this, that for aught that was then, 
or is even now, known to the contrary, the resistance to 
the gusts of storm wind of such a latticed surface may 
closely approach to that of a solid surface of the same total 
area; the nearness of approach being dependent chiefly 
on the width of the lattice bars, the dimensions of the 
apertures between them, and the velocity of the wind 
whether in direction normal or oblique to the plane o 
the lattice. 


In the same article, and in others 
occupying our 


es about the same period, will be found 
discussed and with an unfavourable result, the proposi- 
tion for stiffening such piers st oscillation transverse 
to the line of way they carry, by diagonal stays carried 
out at a large angle to the central plane of the viaduct, 
and reaching from near its summit to anchorages at the 
ground level consisting of either heavy masses of masonry 
or of iron or other piling. This notion of transverse 
yo stays, the objections to which appear to us now 
as they did in 1867 alike cogent and insuperable, has, we 
regret to learn from the daily papers, been within a day 
or two renewed, and its adoption urged in reference to 
the reconstruction of the Tay Bridge, by a resolution of 
the Dundee Harbour Board. Nor as yet do we at all 
discern what advantage in point of stability at least 
could be secured by the substitution as proposed of bow- ~ 
sui girders for those of lattice work between horizontal 
ms. 

We have adduced Brunel’s method of stiffening the 
skeleton frame of the water tower, not so much as a pat- 
tern for adoption—though the obvious objection to that 
might be much less than is commonly supposed were the 


Y | relative effects of wind upon solid and upon perforated 
lace fo 


surfaces better understood—but rather to orathly in 
view the all-important fact that diagonal stays between 
the columns of skeleton piers are almost useless unless 
they are provided with such perfect adjustments by means 
of right and left-handed nuts or otherwise, as to regulate 
with precision the initial tension upon each stage in pro- 
portion to its position in the structure, and to the ulti- 
mate strain which may come upon it, dependent upon 
that position, A diagonally-stayed skeleton pier is, as 
regards resistance to swaying, only a cantilever standing 
vertically, and more or less securely fastened to its base. 
The stress upon every diagonal member due to any 
horizontal force increases as we go downwards from 
the top; and though total overthrow may perhaps for 
a time be avoided by loosely Fe in and non-adjusted 
diagonals swaying forwards and backwards, total destruc- 
tion cannot be prevented unless in design and execution 
we attend to the converse of Hook’s memorable maxim, 
“Ut tensio sic vis,” 

The promised investigation under the scone | of 
Mr. Barlow may, notwithstanding his acknowledged 
ability as a scientific constructor, either from want of 
data, or want of disposition oF vege to its remote con- 
clusions a difficult inquiry,lead to nothing in the end. 
Meanwhile, however, nothing can well seem more pre- 
posterous than that the Harbour Board of Dundee 
sould, under the promptings of unknown and irrespon- 
sible engineering advice, or perhaps without any, take 
upon itself not only to advise the immediate reconstruc- 
tion of the Tay Bridge, but to decide, and decide wrongly, 
upon some of the most vitally important details as to- 
‘bide awhile to make an e sooner,” wo 
wisdom even on the part of 


BRIGHTON BEACH. 


In our issue of October 3rd of last year we devoted 
some space to the consideration of the results of unsyste- 
matic working on the sea defences of Brighton, we 
then pointed out the results already visible, and those 
which we conceived might possibly be expected in the 
future. We received a letter, which we published on the 
17th October following, from the engineer to the Hove 
Commissioners, containing a protest against our coneln- 
sions as to the causes which had led to the injurious 
effects described, and pointing out that, in his opinion, 
they were due primarily to works which had been con- 
structed as far to the westward of the town as Bognor. 
An article which appeared in the Brighton Herald, com- 
menting upon our remarks, did not, however, adopt the 
line of argument suggested by Mr. Ellice-Clark ; in f 
its writer fully agreed with us in the condemnation o 
the haphazard method adopted by the several authori- 
ties of Brighton and Hove in dealing with the important 
question of sea defences. It may be, it is true, that that 
journal advocates that principle of combined government 
of the town which the engineer to the Hove Commis- 
sioners, in his letter above rpterred to, states to have 

n fully considered and decided agamst by two parlia- 
mentary committees ; but as it is entirely without our 
present pu to consider the advantages or disadvan- 
tages of existing arrangements in the local } governinens, 
we do not propose in the least to enter upon question. 
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2 completely solved a great problem,wefind that he suspends 
his judgment; that what he has Seory Spe he regards in 
the light of an experiment, and that he declines to sa 
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Mr. Ellice-Clark admits that the travelling of shingle 
along our coasts is an important and interesting engineer- 
ing question, and a recent visit to Brighton has enabled 

by personal observation, to notice further how serious 
this question is becoming as regards the important town 
under our immediate notice. 

In our previous article we referred to the inroads 
already made by the tide upon the beach at Hove, and 
we fpointed out that the measures of defence adopted 
were so local in their operation, both at the eastern and 
western extremities of the town, that it was not im- 
possible they might injuriously affect other parts of 
the shore in their near proximity. It was without 
surprise, therefore, that we learned that further 
damage had been done in their neighbourhood ; and we 
touk an early opportunity of visiting the spot, and 
for ourselves the precautionary works con- 
templated. When previously writing on this subject, we 
made special mention of a row of houses which had been 
built across the beach at Hove, and the terminal house 
of which approaches so close to the sea that we can 
realise the uneasy slumbers of its occupants during a gale 
from the south-west. We stated at the time that we 
thought the wisdom of building residences in such a posi- 
tion questionable, and we found on our visit those doubts 
sufficiently justified by recent occurrences. The portion 
of beach which formerly intervened between the sea and 
the last house of the Marina, as it is named, has been 
converted into a terrace walk, against the concrete wall 
of which the sea beats heavily. This terrace is extended 
eastwards, and forms the defence of the beautiful garden 
in front of King’s Mansions; and we found that the 
westernmost angle of its sea-wall has been entirely beaten 
down by waves, when the 
west, must have struck upon it with great force. Here, 
then, we found realist Teak what we expected. We 
saw, as we had anticipated, that a series of small 
groynes, some three or four in number, were in 
course of construction, within a limit as to distance of 
about 200 yards or so. Doubtless their result will be to 
check further inroads of the sea in that particular spot ; 
but cuz bono, if, when completed at considerable expense, 
within a few months the engineer finds his enemy 
only dive to a point some hundred yards further 
on? We do not want to suggest to Mr. Ellice Clark a 
course of warfare against his brother engineer in the 
Brighton district proper; but it is easy to foresee that 
if he is forced to go on in his present method of pro- 
cedure, fencing with the sea at every point of attack 
as he battles it further to the eastward, he may rest 
upon his arms when he has approached so near to his 
confréres boundary as to drive the destructive agency 
within it. Then will again come the turn of Brighton, 
and its groynes will have to be indefinitely multiplied 
until the cliffs at Black Rock suffer, and Mr. Lockwood 
can rest from his labours. 

We do not see that under present circumstances any 
course is open to the Hove Commissioners but that 
adopted by their engineer. The danger is pressing, 
calling for immediate action, and he has taken the only 
means available for dealing with it as arrangements at 
present stand ; but where, we would ask, is this system 
of sending the foe into your neighbour's peng a A to 
end? Unless Government interferes, it appears likely to 
go on in gradual progression all round our coasts, 
and there is much force in the editorial remarks of the 
Herald, which contrast a under which 
such a mode of working is permitted with what would 
be the procedure of a Government such as France 
possesses, were it exposed to similar dangers. Such 
matters are of Imperial concern, and they certain] 
should not be left to the isolated action of local authori- 
ties. Under existing arrangements, it is possible to 
conceive Brighton efficiently protected, whilst the sea 
makes such inroads outside of its eastern and western 
boundaries that in the future the town may stand at the 
extremity of a peninsula. It is time Government 
should declare that the travelling shingle is national 
property, and that a town has no right to protect itself 

io retention to the injury of neighbouring places or 
of the general coast line. It is not as if there did not 
exist other meth by which walks and drives, con- 
structed for the benefit of visitors, may be protected. 
That these may be more costly in their first erection 
than the system of accumulating shingle we admit; but the 
latter is the common property of the nation along whose 
shores it —_ and no particular locality has a right to 
claim it to the disadvantage of others. Bit by bit the 
present Rottingdean-road is being brought dangerously 
near to the destruction which befell its predecessor by 
the falling of the cliff, and we hold that it is probable 
and certainly it is possible, that this would not occur if 
the base of these cliffs had been allowed its fair and 
natural share of the shingle which nature has — 
for their protection. But we see these denuded almost 
entirely, whilst opposite Hove there has for years 
accumulated immense masses of beach, of use only to 
the builders and road-makers of the neighbourhood. 


WATER METERS IN MIDDLESBROUGH, 


Tue ironmasters of Middlesbrough have no small right to 
complain of the treatment which they are having at the hands 
of the Water Board. We have already explained at con- 
siderable oF in a recent impression, that the con- 
sumers in Middlesbrough had reason to believe that the 
officers of the Water Boards had moved the hands of the 
meters to indicate a greater consumption than the meters 
actually showed, and charged the consumer accordingly. 
The ironmasters appealed for redress to the Water Board, and 
the accusation was at first denied. The monthly meeting of 
the Water Board was held on the 12th inst., when the chair- 
man read a report from the committee appointed to meet the 


ironmasters in reference to this subject. The meeting was, 


held on the 18th ult., and Mr. John Stevenson, who acted as 
the depatation, ‘began the pro- 
ings ey were there to what pro- 
posals the Water Board intended to make, ea pal bea. 


was informed that the purpose of the meeting was that the 
Board might be made aware of the wishes of the ironmasters, 
and as Mr. Stevenson only repeated the uest for an 
inquiry, the meeting with the deputation ended. e com- 
mittee, after considering the whole matter, could not recom- 
mend the consent to any inquiry, as it would necessarily be 
extremely wide in its character, and would extend over the 
whole transactions of the Water Board and its predecessor, 
the water company, since the foundation of the undertaking, 
and that, in the opinion of the committee, would not be pro- 
ductive of a satisfactory result to either party. This was one 
way out of the difficulty, and we could understand its adop- 
tion by a body's in its conscious innocence. But one of 
the members of the said that if the question was again 
opened out they would find that the ironmasters sought to 
inquire, not only into the acts of the Board’s servants, but to 
go further, and make the Board responsible for the acts of the 
servants under the old company. He did not think any 
injustice had been done, although it was true the meters had 
stuck, and had been turned on! He thus conceded the whole 
ease of the ironmasters, although he added that ‘‘ no injustice 
had been done”—a point concerning which there will be a 
difference of opinion. Finally it was agreed that a deputa- 
tion from the ironmasters be received at a special meeting to 
be convened for the purpose. We trust that justice will be 
done in the end. The notoriety which has already been 
acquired by the Water Board in this matter is, we should 
think, pot Pow but a satisfactory equivalent for the compen- 
sation money which has been as yet saved by the Board. 


NORTH OF ENGLAND BLAST FURNACE PLANT, 


TueEre are now 165 blast furnaces in the district known in 
the iron trade circles as the North of England, a district 
which extends from the Tyne to the Cleveland hills. Of that 
number 96 are in blast and 69 are lying useless, Sixteen of 
the 69 belong to firms or companies that have part of their 
plant in blast and will blow in the remainder as circumstances 
require; thirteen belonged to bankrupt concerns and have 
now changed hands and are in process of being prepared for 
blast immediately; ten belonged to the late Rosedale and 
Ferryhill Company, the re-construction scheme of which is 
nearly completed; twelve are now in the market, and the 
remainder are in a chronic state of disuetude, Taking the 
average value of a blast furnace as a going concern at £25,000, 
it will thus be seen that a capital of nearly two and a-half 
millions sterling is now in active operation, while nearly 
another million will shortly be added to the working plant. 
If the present demand continues, it is more than — 
that within three or four months the total number of furnaces 
in blast will be not less than 120. The output, last month, of 
an average of ninety-four furnaces was 180,187, which is at 
the rate of a higher annual make than has ever yet been 

roduced, The output during the current month, judging 

y present indications, will not less than 190,000 tons, 
and the blowing in of a portion of the Linthorpe and 
Lackenby plants of furnaces will bring the production 
for February: to over 200,000 tons, The year bids fair 
to produce 20 cent, more iron than any previous year. 
From a state cf despondency capitalists have awakened to 
the utmost vigour, and very shortly the appearance of the 
North of England will be one of unparalleled activity. In the 
renovation of blast furnace plant which has been standing idle 
for some time large sums of money are being spent. Messrs. 
Downey and Co. alone are expending over the Lackenby 
furnaces which, they recently purchased from the trustees of 
Messrs. Lloyd and Co,, in liquidation, no less a sum than 
£10,000. The average life of a blast furnace is, computed at 
ten years, and the Lackenby furnaces have not been built much 
more than seven, yet they were almost ruined. The infusion 
of capital into the district appears to havea mesmeric effect on 
the demand for iron, and Cleveland is now ina full tide of 
prosperity which will not continue for ever, but may serve to 
recoup those who suffered during the long depression for the 
heavy losses they then endured, 


LITERATURE. 


Chemical Denudation in Relation to Geological Time. By 
T. Reapeg, C.E., F.G.S., F.R.T., B.A., &c, Past 
President of the Geological Society of Liverpool. London: 
David Bogue, 1879. 

Tus small volume, if we may give so extensive a title to 

sixty-one pages, consists of the reprint of three papers read 

before the Geological Society of Liverpool, the titles of 
which respectively are “ Geological Time,” read 1876-77 ; 

“On the Geological Significance of the Challenger Dis- 

coveries,” read 1877 ; and “ Limestone ag an index of Geo- 

logical Time,” read 1879. The two last have some cognate 
relations with the first, but are desultory and unsatisfac- 
tory; and the third paper especially touches upon so 
many subjects, without exhaustive treatment of any one, 
that it might also be entitled “ De omnibus rebus et qui- 
busdam aliis.”. That they occupy a high place in the 
estimation of their author is obvious from their bei - 
printed in a collected form, The title, “ Chemical De- 
nudation,” is somewhat confusing, and unless simple solu- 
tion in wateristo be viewed as chemical action, which is not 
gonecally 80 reco, d by chemists, the title is improper, 
or the removal of bodiesin solution by transport from one 

lace to another, is due, not. to chemical but mechanical 
orces. We must be brief in dealing with these papers 
of Mr. Mellard Reade, for though they evince a good 
deal of reading and ingenuity of treatment, they leave very 
little that can be relied upon as ascertained scientific 
truth upon the mind of the reader, What Mr. Reade 
really means by chemical denudation is this :—The 
matter carried away by rivers and deposited ultimately 
in the ocean is twofold in character, viz., solid matter in 
suspension—mud or sand in fact, however varied in 
character—or matter dissolved by the rain-water, washed 
out from the solid strata upon or through which the 
atmosphere or the nd and ultimately deposited in 

the ocean. Thus ‘tor has i 

geologists, and 


various attempts hapa been made to 


estimate the volume or weight of solid sediment 
down by some large river eight 
of Water’ which relation it; the 


long been recognised by | of 


earliest of these calculations was that of Major Rennell, 
as to the sediment of the Ganges. Nor is there anything 
new in the attempt to employ chronometrically sn 
river deposits indirectly, as in the late Leonard Horner's 
calculation of time from the annual layers of Nile mud, 
found by sinking a given depth into the deposits of the 
Delta, and less indirectly by the calculations of 
Humphries and Abbott from the suspended matter of 
the Mississiy pi, and of Lyell on those of that and some 
other large rivers. 

The discrepencies which are found to exist between the 
deductions of different authors as to the amount of these 
solid deposits in given cases, and-reduced to a unit in 
time, show how little of certainty can be derived from 
these phenomena ; which, though undoubtedly due to 
conditions which, viewed on the large scale, are certainly 
traceable to forces in their character constant, are yet by 
their nature so difficult to measure with any certainty, 
and are so largely influenced by slight and untraceab 
meteoric changes, that no reliance can be ered upon 
chronometric deductions thus based beyond mere rude 
first approximations which may be wide of the truth, and 
how wide we have no means of ascertaining, and when 
appied as a geological measure of duration they may be wide 
of the truth by even millions of years. That there must 
be a more or less remote approach to constancy in the quan- 
tity of matter washed out of theairor soil in solution is 
also sufficiently obvious, and could we obtain accu- 
rate ideas of the weight of matter in solution, 
annually washed from’ off the earth into the ocean, it 
might ome a measure of what is somewhat con- 
fusedly termed now-a-days “geological time.” Great 
as are the ‘difficulties and uncertainties that beset 
such calculations based upon the matter 
carried by rivers, they are aggrava to such an, 
extent when applied to the matter carried in solution 
that we believe no sober terrestrial physicist or geologist 
would seriously propose it as of scientific value, in 
our time at least. Inductive inferences which are 
based upon statistical facts of such a nature as not in 
themselves to be capable of scrutiny or yerification by 
any appeal to science, justly so-called, are the least certain 
of all bases upon which any deductive theory can be 
founded. When the basis of fact is eeemnivel) narrow 
in reference to the immense generalisations which rest 
upon it, we lose all reliance in an attempt thus to ascen 
towardstruth and we become wanderersina land of shadows 
and unrealities, This, in our judgment, is the upshot of 
Mr. Reade’schemicaldenudationtheory. Itmay beremem- 
bered by some of our readers, by reviews of the reports 
of the Rivers Pollution Commission, that a tabulated set 
of miscalled analyses of the soluble contents of British 
waters was published therein, on the authority of Dr. 
Frankland, These so-called sigue were mere state- 
ments of the solid contents after filtration of the 
different waters, and the proportion of sulphates and 
carbonates entering into their constitution, to which 
was added the portion of nitrates and nitrites, 
thus enabling Dr. Frankland once more to yen- 
tilate his favourite crotchet of previous “sewage con- 
tamination.” It would scarcely be believed, had we 
not it in black and white before us, that upon the almost 
ludicrously narrow base of this table, and upon two or 
three isolated and unverifiable statements of the soluble 
matter carried down by half-a-dozen large rivers—the 
Sulina mouth of the Danube, the Rhine, the Rhone, the 
Garonne, the Seine, and the Volga—all imperfect, because 
none of them extended over any considerable period of 


time—Mr. Reade ventures to calculate the total weight: 


of soluble matter annually carried off from the whole 
surface of our globe, and then, by the adroit introduction 
of a postulate tremendous in its consequences, if truae— 
which is not proved nor capable of proof, and which in 
our judgment is opposed to all probability—arrives at his 
grand conclusion, expressed in his own words, as follows: 
“Tf we reckon the whole of the sulphates re- 
moved from the land at twenty tons per square mile per 
annum, it would take in round numbers twenty-five mil- 
lions of years to accumulate the quantity of sulphate of 
lime and magnesia contained in sea water, but only 
480,000 years to renew the carbonate of lime and mag- 
nesia, at the rate of fifty tons per square mile of land sur- 
face per annum. We know, however, that the carbonate 
of lime is constantly being removed by testaceoug animals, 
corals, and foraminifera,” We have-no objection to ur 

as to the too long or too short allowance of time by Mr. 
Reade ; our objections apply to the mode of argument by. 
which his results are arrived at, and some of those we 
shall examine at such length as the narrow limits of space 
still at our command will admit of. 

It may be much doubted that the amount of matter 
carried off in solution from a limited area of inhabited 
and more or civilised country is constant ; the com- 
minuted matter which constitutes the soil of every such 
country resembles, in many respects, a sponge saturated 
with some saline solution, and exposed to rain and dew 
which continually tend to dilute the liquid which drips 
from the sponge, and which ultimately would contain 
nothing more in solution than what was brought into it 
6 Fey dews and rain. Nor can the great operations 
which attend the diffusion of mankind, the peopling of 
new countries, the extirpation of whole tribes of plants 
and the introduction of new domestic and other 
animals, and of plants whose crops are valuable to man- 
kind, be unattended by vast changes in the nature and 
amount of the material washed into the ground by rain 
and dews, and carried thence into the rivers and the 
ocean. 

Had we space, it would ba interesting to point o 
how vast must be the change that will pa, i the Spe ; 
of soluble matter carried by the great ae fee example, 
of South America and South Africa, as the thickening 
tion, and the of civilised 
stantly growing denser over these vast regions, s ve, 
extirpated the expanse of gigantic this gt, 
wild cattle, and the carnivora that feed upon them from: 
the South American plains ; or the jungle of mimosas and 
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countless other ry arborial, climbing, and succulent ; 
eed the immense herdsof ele ts, 
i and hippopotamus, now the lords of these 
little-known countries of Africa. We are willing, how- 
ever, to give Mr. Reade the entire benefit of the want of 
certainty which arises from the Pasay f of data precluding 
the possibility of proving whether the washings by rain- 
either in quantity or in quality, and at once to admit for 
his benefit that they are constant in both respects. Two 
tremendous assumptions follow as the necessary links 
of Mr. Reade’s argument to enable him to calculate 
the age of the world: — First, having arrived, in 
the way we have already indicated, at the amount 
of soluble matter washed per annum from every 
square mile of the dry land of our globe, we must know 
with some to accuracy at least, what 

is the total area of the dry land. Now, the area 
of dry land is not known and cannot be guessed at 
even with approximate accuracy. Vast areas within the 
Arctic and Antarctic circles are as complete terre 
incognite as if they belonged to another planet, and even 
in better known regions, the oceanic boundaries of which 
are more or less ascertained, no information exists as to 
what is the actual rain-wetted surface of the land, or how 


again for want of data. We now, however, arrive 
at the third and final stage of Mr. Read 


what is the yee gd of saline matter annually wash 


, and has 
water, or whether it was salt y anaieel creation ; the 

t the fresh of 
ia, contain porpoises anda species of clwpea or herring, 
which do not appear to differ from those found in the 
ocean ; the facts recorded that certain fresh-water lakes 
separated by narrow barriers from the which have 
been eroded through, and the fresh water being ually 
displaced by salt, without the destruction of certain 
, &, and many us facts have been brought 
peologists of the Lyell school as indications 

1 


ity, so far as animal life can give direction 
to our thoughts, of an originally fresh-water ocean. But 
those who have jumped from possibility to probability, 
or even to certainty, have strangely overlooked many of 
greater oceanic phenomena, such as the existence of 
coral islands and reefs, and of animals covered by cal- 
careous shells, the —— of which seems inexplicable if 
ocean were not salt from the beginni 
In the last of his three papers, Mr. e comes to the 
conclusion that from the earliest period of which he finds 
any geological indication—namely, that of the Laurentian 
rocks to the mt time—600,000,000 of have 
elapsed ; measure, and more than sufficient, ac- 
ing to one school of mathematical physicists, for the 
sun to have burnt itself out and put an end, or never per- 
mitted the existence of, rain and rivers, and oceans, or 
of Mr. Reade himself. 
A story, current formerly in the Southern States of 
America, may serve to indicate what value we attach to 
tions such as these:—“A nigger who had 
ended his master was ordered by him as a punishment 
to reckon the paving-stones in the court outside before 
he should be entitled to any dinner. Ina few minutes 
Sambo returned, and, with a solemn face, said, ‘ Massa, 
dere just fifty-two tousand million.’ ‘ You black rascal, 
ou haven’t reckoned them at all.’ ‘ Well, Massa, if you 
believe me, go and reckon them yourself.’ ” 


Navat Encinger APPOINTMENTS.—The following appointments 
have been made at the Admiralty :—Mr. William —h engi- 


G. F engineers, to the Wivern; ety Francis Ford, engi- 


neer, Adelaide y . Weeks, engineer, 
the Victoria and Albert, for service in the Elfin; and Mr. 


hitherto been built on the Tyne consiste of screw steamers, 
but it is hoped that a new era commenced on Meee last, the 
. steamer was launched from 
the yard of Messrs. T. and W. Smith, North Shields. This 
vessel has been built to the order of the Great Eastern Railway 
Company for their continental passenger service between 
Harwich, Rotterdam, and Antwerp. She is 260ft. in length, 
30ft. beam, 1150 tons register, and will be fitted with engines of 
350-horse — by Messrs. R. and W. Hawthorn, Newcastle, 
from the designs of Messrs. Hebson and Ramsden, Liverpool. 
‘ passenger accommodation is of a superior description, com- 
prising dining saloon, smoking room, state cabins, and comfort- 
able coping berths for both first and second-class passengers. 
She is named the Lady Tyler, after the wife of Sir Henry Tyler, 
who is one of the Great Eastern Com: ’s directors, and the 
Conservative candidate for Harwich. vessel and another, 
which is being built by the Barrow Steamship Building Com- 
be for the summer season 1880, when the 
Eastern Company contemplate establishing daily service 

to Antwerp, in addition to the present daily service to 
and the superior accommodation thus aff 


orded wil] doubtless be 
fully appreciated by the public, 


MASSEY’S CLIPS. 
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THE accom ing engravings show a new clip arrangement 
ing the horses from vehicles, now being introduced by 
— Shand, Mason, and Co., Blackfriars. The patent 
covers a self-acting. method of fixing the clip of the ordinary 
fire engine folding lever, by which the use of a hammer or 
other tool, and the consequent loss of time, is entirely 
obviated ; a self-acting arrangement by which the lockin 
pin of the fore carriage of a fire engine is immediately 
In position rT for working ; and an arrangement of the 
splinter bar of fore carriage, by means of which the sway 
bars are instantly disengaged, causing not only a saving of 
time when putting the fire engine to work, but in case of a 
fallen horse, eer immediate disengagement without 
cutting the traces. Fig. 1 isa side elevation, and Fig. 2 a 
The end a of side lever b of an existing engine is 
velled, as shown at c, and to the clip d is attached a spring 
box ¢, a pin g is inserted in a hole drilled in folding lever h, 
and the improvements are completed. By the simple o 
tion of turning over the folding lever into working position, 
the clip d strikes on the incline at c, compressing the spring 
in box e until the folding lever comes into position, when the 
as See the clip on to a, and couples the lever. By 
withdrawing the box ¢ until the clip is clear of a, the levers 
ig f Masse ed f coupl 
ig. 3 is a of Massey’s improved manner of coupling 
the sway bars to the splinter bar of fire engines or per am 


. | carriages, and shows at x the position on locking-plate of an 


arrangement for setting the locking carriage of manual fire 
engines before going to work, Fig. 4 being an enlarged section. 
In Fig. 4 a stand /, fixed on top plate of locking carriage, 
contains a pin m’ with handle n' and stop o' at top. A spring 
in stand resting on a collar on pin presses it downwards. The 
bottom end of pi through a hole in top plate, and 
when the handle 7’ is in position shown, enters a hole in 
bottom plate if the locking carriage is in position for setting ; 
but if not, by turning the carriage a little in either direction, 
the spring forces pin in directly the hole comes fair. The 
pin m can be lifted by handle 7, and fixed by stop o’ with its 
ower end clear of bottom plate. The spring keeps the pin 
ig. 3, a’ is the splinter of the locking carriage, 
attached to which are jaws b' and guides ¢, through which 
= pins ¢’, forced apart by. a spring in sleeve /” placed 
tween them. Cotters g’ fast in sleeve pass through slots in 
pins. Moving sleeve from left to right withdraws left-hand 
pin, and from right to left the right-hand one. In both cases 
the spring is com and on releasing the sleeve, forces 
pin back into jaw. The link h’ on sway bars / is slip on 
to pin, and between jaws as shown. In case a fallen horse is 
lying on a trace, preventing the removal of sway bar from 
hook of splinter bar, by this arrangement the pin can be 
instantly withdrawn, and the swa from that 


side of carriage farthest from the fallen horse. 


FITTING SCREW PROPELLERS. 
THE accompanying engravings illustrate a new 


fitting screw propellers, patented by Messrs, John 


Sons, St. George’s Engine Works, Liverpool. To facilitate 
the removing of a screw propeller from its shaft, the shaft is 
constructed with screwed threads and a nut placed thereon in 
front of the propeller. When it is required to remove the 
propeller, this nut when turned on the thread forces the pro- 


FIG.1 


P= 


ler off the shaft, largely reducing the time necessary to 
- a steamer in dry or graving dock. 

is patent provides for firmly securing i ol of 

screw steamers at less expense and in a more eff manner 


FIG.2 


ex whilst fitting in the gravin . © propeller is 
bored at one—fore—or both ends ‘on convenient [ 3 the 
bush or bushes are bored cylindrical to about the same 
diameter as the shaft, whilst the outer surfaces are turned to 
fit into the taper of the propeller boss. A piece is cut out of 


FIG.3 


each bush ‘ways to allow room for the and to give 
elasticity to the bushe The method of fising 


—The propeller with its bush or bushes is placed on the shaft 
against the brass or nut, the after nut is then screwed up to 
secure the whole. It will be understood that by this means 


ucing a good fit is transferred from the 
factory, 


all the labour in 
graving dock to 


= | 

> 
| 
| much of it in rainless equatorial regions is never ex 
to rain at all; calculation therefore breaks down here 
ik 
i! lations, and the most wonderful of the many ii ; 
i} assumptions upon which they depend. He assumes that 
i the ocean was originally not of salt, but of fresh water ; 
i granting this, and again granting his assumption that we — hd = 
nf now the volume and cubic contents of the ocean, he is a i cu 
in a condition to calculate, to his own satisfaction at 
| 
| | tinual addition the originally fresh water has assumed 
that degree of salinity which sea-water now possesses. 
if Such is, in effect, the “height of this great argu- 7" _ 
ment.” ‘Time and thought were surely never more 4 
wasted upon speculation, shifty and uncertain at every \ | 
ii step, and{leading to no one point on which the mind can ;  eeees —", 
repose in security. Geologists have no doubt occasionally 
ti uestioned, and yet left in much doubt, whether the ocean . f| as 
j 
| | 
| 
| 
— 
| 
| Robb, engineer, to the Valiant, for temporary service; Mr. John sa 
Bayley, assistant-engineer, to the Warrior; and Mr. John § | li | od 
Watch, sssistant-engineer, to the Valiant. Leopold M. 
xreen, chief engineer, to the Wivern; an r. Charles G. ONS Sy PIONS 
Marcus, to the Pembroke; Mr. Edward Barrett and Mr. Samuel NS Up SS SS 
| - Alexander, engineer, to the Victoria and Albert. The 
i undermentioned engineers of the Royal Navy have had their names 
the during the past :—Engineer 
or charge, Mr. Jose ears, pensioned ; engineer Mr. 
Willen 1. Brunt, dismissed | by sentence of court-martial. 
SHIPBUILDING ON THE T'yNnE.—The class of vessels which have 
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Tue bends or unions which we illustrate herewith need 
only to be seen to be acknowled, an invention of great 
practical value. It not only provides a bend, the outer con- 
necting flanges of which pen placed at any angle between 
45 deg. and parallelism; but by making the outer joints first 
and the angular joint last, the two faces may be brought 

ther without any ‘‘wipe” or sliding over each other, 
ich oftens makes it difficult to make a e joint. The 
drawings need scarcely any ex tion. the union as 
made for cast iron pipes it will be seen that the connecting 


THE ENGINEER. 


53 


bolts C may be tightened in any position, and the same remark 
applies to the screw bolt of the small pipe union. In almost 
1 cases of pipe or tube fittings bends are made unneces- 
sary by the invention, and much labour will be saved, 
especially for gas and small water pipe fittings. For con- 
tractors’ work, and in chemical and other works where pipe 
connections are continually being made and remade, they will 
be found extremely useful. thing of such obviously 
universal application needs no commendation. The unions 
are made by Mr. J. J. Royle, of Market-street, Manchester. 


WATER TAN 
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Tue water supply for the township of Ince, near Wigan, 
is obtained from deep wells sunk in the red sandstone rock at 
Gelborne. The water is forced by means of pumping engines 
from the water works into the district of Ince, which lies at 
a greater elevation than Golborne. Up to a recent peri 
the water was delivered into a small tank at the of 
Belle-green-lane, and this necessitated the working of the 
pumping engines almost constantly in order to maintain the 
supply. A considerable quantity of this water is used in the 
district for trade purposes, and is to a great extent drawn in 
the night time. th order to keep up a constant supply and to 
be in a position to enable the engines to stand for several days 
er, the Ince Local Board decided to construct a reservoir, 
or tank, at the highest part of the district; and after 


some consideration it was to construct the tank of iron, 
being the best material adapted to the pu The tank 
which we illustrate in the accompanying cut erected 


been 
near the Kirkless Hall blast furnaces, on a piece of land of the 
highest elevation in the district. It rests on a concrete 
foundation, raised about 9ft. above the level of the natural 
ground. This tank has been constructed from the design and 
ifications of Mr. R. Winstanley, the engineer to the Ince 
Board. The makers are the Pearson and Knowles 
Coal and Iron Company, Limited, engineers, Dallam Forge, 
Warrington, at whose works about 60 tons of castings per 
week are made, and in some cases the castings weigh as much 
as 20 tons each. The tank is 100ft. in diameter, 15ft. deep, 
and holds 700,000 gallons of water. The total weight of iron, 
including the columns which ogg hey roof, is 293 tons. The 
weight of the plates is 249 tons. The five wrought iron bands 
which encircle the tank weigh 15 tons. There are 6 tons of 
bolts and nuts for fastening the plates together, and the 
caulking material —— 15 tons. The tank is com of 
559 cast iron plates bolted together by 10,400 bolts. e tank 
is covered in by means of planking fastened on pitch-pine 
8, and supported by cast iron columns. The weight of 
the water when the tank is full is 3i25 tons; and up to 
the present time no flaw has been perceived, and the joints 
remain water-tight. 


APPARATUS FOR MEASURING FIRE-DAMP. 


THE apparatus illustrated herewith was first described in the 
Chemiker Zeitung and has since appeared in French journals, 
It is said to be made by a M. Cogquillon, but of where it is not 


od | stationary. Fig. 1 represents 
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The principle of this apparatus is based upon the 
of when in a red hot state, of 
(carburetted hyrogen) into carbonic acid gas and water. It is 
constructed in two different shapes, namely, the portable and 
e portable grisometer. With 


it the quantity of fire-damp contained in the air can be deter- 

represents a ual cyli open at tom, 

bob clined tn A palla- 


dium wire F passes two of th rations, and 


A small glass tube, below but closed on also 5 

g! a vi with a ru stopper, thro 
which another like the one just deucribed = 
A vessel M the bottom of which is composed of some mem- 
brane, is attached to the lower end of B, All these parts are 
encased in a sheet metal box or cylinder provided with two 


-| vertical slots for the purpose of enabling a person to read the 
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scales, Before operating with the apparatus it is entirel 

filled with water. By opening the two small glass tubes pe 
pressing the membrane upwards by the screw S a certain 
quantity of the gas or air to be examined can be admitted 
into the cylinders A and B. The two small tubes are 
then closed, and the palladium is heated until it is red hot 
by means of the battery. As soon as the carburetted hydrogen 
is oxidised the levels in the two cylinders are made equal, the 
scales will indicate their position, and from the diminution 
. Rae aa the quantity of carburetted hydrogen can be 

etermined. 


FaG.s. 


The fixed grisometer Fig. 2 is adapted for measuring larger 
quantities of air. A is the rs re B the diam 


wire, C is a tube containing the gas or air, and F a vessel 
containing water. If the quantity of carburetted =p is 
over 9 per cent., it will be necessary to mix the gas with air, 
as there always must be a surplus of onyare. If a closed tube 
D Fig. 3, containing lye, be added to the apparatus, the same 
cau be used for measuring any carbure' and is then 
known as the carborometer. For com seek pad it will be 
necessary to insert several tubes into D. ; 


MUD PLUG FOR PORTABLE ENGINES. 
WE illustrate herewith a mud plug for portable engines, 
used by Messrs. Clayton and Shuttleworth. A ta cast 
iron plug is drawn into the orifice by a screw bolt, as shown; 


ROYLE’S UNIVERSAL PIPE BEND AND UNION. 
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the ste of the cap nut is turned and bears on a turned face 
at the bottom of a groove in the plug. The bolt has an oval ! 
if the plug were blown out by the breaking of the belt, t 
j 


ROADS AND ROAD MAKING. 


Ar 4 récent meeting of the Wisbech District Chamber of Agri- 
culture, Mr. W, Shelford, M.1.C.E., read a paper by request on 
“ Roads and Road Making,” of which the following is an abstract :— 
** Tf it were not a matter of common experience that we need to 
be occasionally reminded of first principles, it would be super- 
fluous to address an intelJigent audience on the subject of roads 
towards the end of the 19th century, a century which has been 
distinguished chiefly for the enormous progress made in the means 
of communication, which has seen first the introduction of 
1 amised roads, next their employment as the main arteries 
in the circulation of the passenger and postal traffic of the country, 
and finally their decline to the secondary position which they now 
occupy in the conveyance of local traffic and as feeders to our 
railways.” After making some remarks on old roads and the 
relations of the early and present railways to the construction 
and maintenance of common roads, he divided his subject into 
(1) ‘* Remarks -on roads generally,” and (2) on ‘‘ Cambridgeshire 
roads in particular.” As most treatises on roads give a description 
of the roads or streets which were made by the Romans they need 
not be attended to further than to remark that many of them still 
exist in this country, notably one running north from Lincoln to 
the river Humber for thirty miles in a straight line and known 
in that district as the “‘ Roman-road,” while in Italy, at Rome, 
Pompeii, and elsewhere the details of construction of Roman 
roads and streets may be readily seen in these tourist days, just as 
they existed 1800 years ago. I would rather begin at the other 
end of history and compare the railway with its precursor, 
the . The essential difference between a road and railway is 
that the latter is designed to carry a heavy load ona hard road by 


_ limiting the traffic to a narrow track, while the former is intended 


to carry lighter loads and to distribute their weight over the whole 
surface, specially avoiding the formation of tracks. A railwa 
engineer effects his object by gutting a load of 4 tons per inc’ 
width of tire on a steel or iron rail. In order to ascertain such a 
load, which is about twenty times more than a road will bear, he 
forms the line to what he calls ‘“‘ formation level,” which is 2ft. 
below the level of the rails, giving ita slope each way on the cross 
section—as seen in the diagram—by making the centre 3in. to 4in. 
higher than the sides in a width of 19ft.—for a single line—so that 
the water may be drained into the side ditches. On this solid and 
drained ‘‘ formation” he lays ballast, the chief requirements of 
which are that it should be porous to allow of the passage of the 
water through it to the formation, and that it should be 
suitable for packing up the timber sleepers which serve to 
distribute the t weight upon the rails over the surface of the 
ballast and ‘‘formation” without crushing either of them. 
road surveyor on the contrary seeks above all to prevent the 
pom of water through the materials and to make a hard and 
pervious curved surface, which will at the same time throw off 
the water, give the least resistance to traction, and the greatest 
comfort to the traveller. And since he cannot make all the surface 
strong enough at a reasonable cost to carry heavy loads he is 
obliged to limit the minimum width of the wheel tires if he can 
or if that cannot be effected he has to improve the surface of 
each road until it will carry the traffic of the district which it 
traverses without being crushed into grooves or ruts by wheels 
fitted with narrow tires. The mode of effecting his object 
will vary in every district according to the materials avail- 
able and the character of the country. In the formation 
of new the great engineer Teltord had the largest 
ce. His principle was to form in the first place a 
oundation by means of a solid rough pavement of stones 
about 7in. thick, hand set and bonded, having its upper surface 
curved to correspond with the carefully-formed and easy curve of 


.. the finished road, and on this he laid broken stone about 7in. in 


thickness, consisting of angular fragments, broken to pass through 
a 2hin. circular ring. This layer was again covered with a binding 
vel, sufficient to fill up the interstices between the stones. 
#reat attention was paid to the road until it became solidified, 
and then it stood for many years without repair, one of these 
roads requiring nothing to be done oanae clearing the dirt off 
for six years after its construction. e very important point 
which he insisted upon was the form of the curved surface, which 
for a 30ft. road was a fall of Gin. on either side from the centre 
to the water table, jin. at 4ft. from the centre, 2in. at 9ft., and 
Gin, at 15ft. The onter surface of the road should be regarded 
merely as a covering to protect the actual working road 
beneath, which should be sufficiently firm and substan- 
tial to support the whole of the traffic to be carried 
over it. It should not allow the wet to penetrate from the top 
nor the dirt to be forced up through the road material from the 
bottom. ‘* Roads—see Law and Clark on construction of roads— 
may be classed as follows, according to the manner in which the 
foundation is formed : (1) 
but in which the covering materials are laid on the surface of the 
und; (2) roads having a foundatiun of concrete; (3) roads 
ving a paved foundation ; and each of these might be sub- 
ivided according to the kind of material employed as a covering. 
e first class of roads comprises by far the pape proportion 
the roads in this country. But it should only be employed in 
cases where the road is not sufficiently important to warrant 
any large ge and where the anticipated amount of 
traffic is small. One of the principal advantages attending the 
employment of concrete as a foundation for roads is that a 
good and solid road may be made with materials such as round 
bbly gravel, which on any other mode of application would be 
suited to the pu , and would form a very imperfect road.” 
The third mode of forming an artificial foundation 1s that already 
referred to as having been introduced by Telford. ‘‘ The founda- 
tion of the road having been prepared, the next proceeding is to 
lay a firm and compact covering upon it, to form a smooth surface 
g is com should possess the property o' ming quic 
united into one solid mass, of which the surface should be smoot 
and hard, and at the same time not liable to be broken to pieces, or 
und into dust by wheels or horses’ feet. The materials which 
— been employed for this purpose are of two kinds, angular frag- 
ments of broken stone of different sorts and gravelly pebbles. It is 
ezsential to the formation of a good road that the distinction here 
inted out be always kept c aie in view, because a totally 
fferent mode of proceeding must be ad ted to form a perfect 
road with these two classes of material. ‘The want of attention 
to this distinction has led to much discussion and misapprehension 
on the employment of clay, mp or other material as a binding 
upon roads, If the materials of which the covering is to 
formed are in angular masses, no binding of any description is 
requisite, as they quickly become united by dovetailing, as it 
were amongst each other, much more firmly than they would 
by the use of any kind of artificial cement. When the ston 
instead of being angular, are round and pebbly, like grave 
stones, it is necessary to mix with them just sufficient foreign 
matter of a binding nature as will serve to fill up the interstices 
between the stones, for otherwise these would roll about and 
would prevent the road from becoming solid. There are, then, 
two methods of cementing or solidifying the surface of a road— 
one by the mechanical form of the materials themselves forming 
a — of bond; the other by the use of some cementing or 
binding matter ; and in comparing the relative merits of the two, 
the — must certainly be given to the former, that in 
which the stones are united in virtue of their angular form with- 


out the use of any cementing material. é principal reason for 


this preference is that roads formed with stones so united are not 
materially affected by wet or frosty weather, whereas roads whose 
surfaces are composed of pebbly stones united by cementing material, 
become loose and rotten under such circumstances, the cementing 
material becoming softened by the wet and reduced to a loose 
pulverable condition by subsequent frost. The first method, that 
of forming the road—covering entirely with angular pieces of 


having no artificial foundation | 
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une, any other material was first by John 
Lockhead, of Glasgow—see THe Eneineen, 15th November, 1878 
‘ afterwards strongly recommended by Macadam, and 
subsequent experience has shown its superiority over every other 
which has been employed. Ihe most important quality in stone 
for road making is toughness; mere hardness without toughness 
is of no use, as stones become rapidly reduced to powder 
by the action of wheels. Those stones which have been 
found to answer this Purpose best are the whinstones, basalts, 
granites, and beach pebbles. The softer descriptions of 
stone, such as the sandstones, are not fitted for this pur- 
pose, being far too weak to resist the crushing action of 
wheels. The harder and more compact limestones may be 
employed, but generally speaking the limestones are to be avoided 
in consequence of their great affinity for water, by which in 
frosty weather which has been p ed by wet, they are split 
up into powder, when the solidity of the road is destroyed. Next 
in importanée to the quality of the stone is its preparation. This 
consists in reduces it to angular fragments of such a size that 
they will pass f through.a ring of 2hin. in diameter in every 
direction ; that is that their largest dimensions shall not exceed 
that measure. The stone thus prepared should be evenly spread 
over the surface prepared for the foundation of the road to a 
depth of about 6in., and the road sheuld then be opened for 
traffic. In Telford’s specifications he usually directed that on 
the top of this coating of broken stone a layer of-good clean 
gravel about lin. in depth should be spi before throwing 
the road open for use. The reason for this was to lessen 
the extreme unevenness of the surface and to render the road 
more pleasant to pass over when first opened. It would be 
better, however, for the public to put up with the temporary 
inconvenience of a rough road, because the gravel does a per- 
manent injury to the road, and reduces in a considerable degree 
the facility with which the stones unite into a compact, solid 
mass. This layer of gravel was objected to by Macadam. Where 
a roller is employed it is, however, now the practice of the best 
surveyors to throw a little fine gravel ‘‘ hoggin” over the surface 
to be rolled in order to facilitate the binding. Broken stone being 
superior to gravel for the purpose of road-making should always 
be employed where it can be obtained. The quality of gravel 
varies so considerably that while some kinds may, when properly 
prepared, form a very excellent road, others may be entirely 
worthless, such as those kinds of gravel the stones composing 
which are of the sandstones and flints, for even flints, although 
ard, are so excessively brittle as to be immediately crushed 
by the passing of the wheels over them. The gravel when 
taken from the pit should be over a screen which will 
allow all stones less than fin. through it, and the fine 
stuff, or “ hoggin,” as it is pa ogy J termed, thus obtained, 
should be reserved for forming the footpaths; the remainder 
which has not passed through the screen should have all the 
stones whose greatest dimensions is more than 2}in. removed and 
and broken, and it would be desirable that these broken 
stones should be reserved for the upper layer. In screen- 
ing. the gravel, especially as it comes from the pit, a 
certain portion of loam is generally found adhering to the 
stones, and this should by no means be separated from them, 
for though angular broken stones require no extraneous substances 
to cause them to bind to pebbles, of which most gravel is 
a certain amount of loam, clay, or chalk is required 
to fill up the interstices between the stones, and to prevent 
them from being rolled about, as they otherwise would 
be. The gravel thus aes by screening should be laid on and 
spread to a uniform depth of not more than 6in. over the whole 
surface, The road thus finished is thrown open to the public, 
Amongst the substances. which were mentioned as binding 
material to be mixed with clean gravel, was chalk. Many roads 
have been ruined by its improper use. There are two modes in 
which chalk may be advantageously employed in the construction 
of roads. It may be laid in the very bottom of the road, to form 
the foundation, but it must be at such a depth as to be entirely 
beyond the influence of frost, otherwise it will quickly destroy the 
road, for chalk has a very powerful affinity for water, or rather, 
to speak more correctly, capillary attraction for it, in 
co uence of which it readily absorbs all the moisture which 
finds its way through the road covering. Herein consists the 
value,of chalk if judiciously applied, for the water thus absorbed 
would otherwise penetrate to the foundation of the road and 
rendet it soft. If, however, the chalk be placed within the reach 
of frost, the water, which is only mechanically held by the chalk, 
will ini the act of freezing expand, and by so doing render the 
chalk into, fragments, and reduce it, in fact, to a powder, in 
which condition it is changed by the succeeding thaw into a soft 
te or mud. The other purpuse for which chalk ma: 
employed is, as before mentioned, to be mixed wi 
vel, in order to make it bind, though in using chalk 
or this purpose, it is only required when the gravel is 
perfectly clean and free from pther binding matter. The 
toizing of chalk with gravel already containing sufficient clay or 
loam is not only ,useless, but is positively injurious, and even 
when the gravel is of such a nature as to require the intermixture 
of chalk, care should be taken not to add too much chalk, for it 
is not with chalk as with the loam or clay, with which gravel is 
naturally combined. Clay, generally speaking, possesses little 
power of absorbing water, but the superabundant chalk would 
soon be reduced to the state of a soft paste by the action of the 
weather in the manner which has been jescribed. Chalk, there- 
fore, if used as a binding material with gravel on the surface of 
roads should be reduced to a state of powder, and should be 
reg and thoroughly mixed with gravel before the 
atter is spread on the ground. Although the use of bushes 
or bundles of faggots is recommended for the foundation 
of roads over very soft or boggy ground, they should 
only be employed in such a situation as will insure their 
always —e damp, for when they are placed where they would 
be alternately wet and dry they quickly become rotten and form 
a soft stratum beneath the road.” Neither Telford nor Macadam 
used a roller, but both allowed the carriages to complete their 
roads by the consolidation of the parts. With the improvement 
of roads, however, carriages became lighter and unfit for such 
rough work, and Sir John Burgoyne first publicly recommended 
rolling in 1843. It was adopted in deference to public opinion 
and in 1863 steam rolling, which had pay Sam em loyed 
in France, was introduced into England. Both steam and horse 
rollers are now used in the streets and suburbs of London with 
great advantage and at little cost. The practice is to 
renew the macadam—or metalling—of a convenient length 
of road with a layer of broken granite or gravel from 
2hin. to 3in. thick. The total cost of such renewal is from 
1s. 3d. to 1s. 6d. per super yard for granite, and of this the 
rolling costs from ?d. to 1d. per super yard. Gravel renewals cost 
much less—from 4d. to 6d. per yard—and of this the rolling 
varies in cost from }d. to 4d. per super yard. From the 
experience of the large suburban parish of Clapham, where I 
live, steam — does the work more thoroughly and in half 
the time occupied by four horses drawing a 5} ton roller, but 
the cost per super yard is the same in both cases. Both in the 
construction and maintenance of roads the width and form of 
cross section are very important. The narrowest width on which two 
vehicles can readily pass is 16ft. Macadam made many roads 18ft. 
wide, and Telford, in his specification for the Glasgow and Carlisle 
road, which was 34ft. wide, ordered only 18ft. in the centre to be 
metalled with hard material, and the remainder to be gravelled. 
It is a mistake to suppose that a narrow road costs less to main- 
tain, for the cost of repair depends upon the traffic and not on 
the width, The same material is required in each case, but the 
narrow road limits the traffic to one track, which causes two ruts 
and a channel for water to lodge in, to the destruction of the road. 
The first cost of a new road is however nearly in proportion to its 
is some difference of opinion as to the best form of 
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the cross section—or curved surface—of a road. Telford’s form 
has been already given. Macadam made roads of 18ft. wide, 3in, 
higher at the centre than at the sides, and found it sufficient 
when they were well made and kept. He considered ‘‘a road 
should be as flat as possible having regard to allowing 
the water to run off it at all.” All authorities are agreed that - 
the over-rounding of roads causes them to wear badly by throwing 
the vehicles out of their vertical position, which tends to make 
them slide laterally and to disturb that crust of the road which it 
is the chief object of the surveyor to preserve. 

As to the repair of roads.—Macadam justly observed ‘‘ generally 
the roads of the kingdom contain a supply of materials sufficient 
for their use for several years if they were properly lifted and 
applied.” Generally speaking, the cause of the inferiority is the 
imperfect transverse form of the roads, and wkatever the 
materials may be the road must be brought to a r form 
of section before much improvement can expec xd. ‘This 
should be done by cutting down.the high parts and raising 
those depressed. But where the surface or material is 
rotten or brittle so that the materials lifted are not fit 
to use again the renewal may done gradually and 
rather by the addition of fresh material to the lower parts. Un- 
less the materials are brittle or rotten, the course to be pursued 
is to ‘lift the road,” i.¢., loosen and turn it to a depth of din. 
and carefully remove improper materials, break large stones, an 
restore them. But where the materials are useless, then carefull 
clean the road of dirt, do not ‘‘ lift it,” and lay on fresh material, 
not more than 3in. thick, and generally 2in. Where a road is 
hard, though thin, loosen it with picks first. Mr. Penfold, in 
‘* A Practical Treatise on the Best Mode of Making and Repair- 
ing Roads,” says, ‘‘ Never put on more than a stone’s thickness 
at a time—a cubic yard well prepared to a rod will be found to 
last double as long as a similar quantity unprepared and in thick 
layers.” Before concluding the general subject, it will be desira- 
ble to direct attention to the effect of hills on the draught or trac- 
tion of vehicles, and to note what should be the advantage of their 
absence in any level country where the roads are properly main- 
tained. On arailway an engine which will draw 150 tons at a fair 
speed on a moderate gradient of 1 in 200 will only just drag itself 
up an incline of 1 in 10, and experience has shown that 1 in 100 
is the steepest gradient admissible on a first-class line. On a 
road, however, ilar experience has shown that 1 in 20 is the 
steepest gradient which should be allowed on macadamised roads. 
The resistance to a train on the railway gradient of 1 in 100 will 
be as follows:—Gravity, 22lb. per ton; friction, &c., 11 Ib. per 
ton; total, 33 lb. per ton; of which two-thirds is due to the 
hill. Again, the resistance to a vehicle on the road ient 
of 1 in 20 will be as follows: — Gravity, 112 Ib. per 
ton; friction—if the road is good —56 lb. per ton — or 
thereabouts—total, 168 Ib. per ton, of which two-thirds is 
also due to the hill. Ina country without hills, therefore, the 
tractive force required is only one-third of that on both railways 
and good roads in a hilly district. But when the roads are bad 
the friction may be as much as four times greater, and the resist- 
ance on a bad road having the same inclination will then be as 
follows :—Gravity, as before 112 1b. per ton; friction on bad road, 
224 lb. per ton; total, 336 lb. per ton, or twice the total resistance 
on the good road, two-thirds being due to the bad condition of 
the road and only one-third to the hill. In a hilly district, there- 
fore, the difference between good and bad roads is two to one in 
favour of a good road, whilst in a level country the difference is 
as much as 4 to lin favour of the good road, and the necessity 
for good roads in a level country is consequently of twice the 
importance that it isin a hilly one. 

(2). Remarks on Cambridgeshire Roads.—The interest which has 
been excited throughout the country on the questions raised by the 
new Highway Act, has not escaped the county of Cambridge, 
although it seems to have been one of the most reluctant to apply 
the powers granted under the Acts of 1862 and 1864 for the 
formation of highway districts, there being according to the last 
return only one such district in this county. Yet the formation 
of highway districts is Pos fpcrencing, for by a comparison 
of the first return of 1866 with that for 1876 I find that 
while the average annual cost per mile was £13 2s, 8d. in 
1866 and £16 10s. 9d. in 1876 (cr as 80 to 100) the pro- 
portions of parish highways to highway districts, tested by 
the money spent on each, was nearly equal—99 to 100—in 
the former year, but had declined to about half—56 to 100—in 
the latter, and the total length of the highway districts in 
England and Wales had increased from 59,181 miles. to. 71,322 
miles in the ten years. It may be roughly estimated that about 
one-third of the highways in England and Wales are now formed 
into districts under highway boards. The average length of road 
in each highway district is 179 miles, and the average annual cost 
of repairs, as already stated, was in 1876 £16 10s, 9d. per mile. 
In Cambridgeshire the one highway district, Arrington and 
Caxton, contains 207 miles, the annual cost of. repairing 
which is £32 17s. 9d. per mile, or about twice the average ; 
and that this is the approximate cost of repairing the 
roads in such a country is confirmed by some data which 
have been kindly supplied to me by my friend, Mr. W. H. 
Wheeler, C.E., of ton, who states that the average annual 
cost of repairing 510 miles of road in that neighbourhood is 
£27 18s. per mile, of which £14 12s. is for material. In Cornwall 
on the other hand where highway districts have been generally 
formed, and embrace about 90 per cent, of the ro in the 
county, and where the character of the country is the reverse 
of the Fen districts, being hilly and well supplied with road 
material, the average annual cost of repairing 3496 miles is £10 
per mile, of which £1 12s. is for materials, being a difference of 
£13 per mile per annum in favour of Cornwall on the one item of 
‘* materials” in the account. Such being the practical effect of 
the scarcity of road materials in the Fens, the-question has 
arisen whether it is better to repair with the pare brought 
from the neighbouring hills, as has been done hitherto, or. to 
make use of the modern facilities of communication and to bring 
granite from a distance. On this subject Mr. Wheeler, in an 
excellent paper ‘‘On Roads,” which he has contributed to the 
* Journal” of the Royal Agricultural ati vol. xii., Part IL., 
gives his experience in these words :—‘‘The superior lasting 
qualities of the granites—which render much smaller quantities 
of the material necessary—the saving in carting and labour, and 
the advantage gained in the traction of vehicles from the 
improved condition of the road, make the use of such materials 
a real matter of economy.” He then gives three examples of 
roads repaired for four successive years with gravel and for the 
next four years with granite, from which he draws the conclusion 
that the use of granite effected a saving of 30 per cent. ona 
highway leading to a market town, and he estimates a still greater 
saving where the traffic is heavier—the prices fog ton of gravel 
and granite being 5s. 6d. and 12s. 6d, respectively. At the same 
time he found that the resistance to traction was reduced by one- 
half, and that one horse could more easily draw a load of 14 tons 
on the granite that it could three-quarters of a ton on the gravel 
road. The substitution of granite for gravel must, however, be 
a work of time, and will probably occupy three weeks on the roads 
best progened to receive it. Meanwhile, the existing roads 
may tter protected than hitherto by the exercise of the 
powers given to the county authority under the Act of last 
session to make bye-laws for regulng the width of the wheels. 
This point has been much discussed, and has caused con- 
siderable excitement in Cornwall, where the magistrates 
prematurely framed bye-laws which would have requi 
every owner of a cart or wagon to alter the wheels, 
and which have been consequently withdrawn by the pres- 
sure of public opinion. _ After much discussion the Cornwall 
Chamber of Agriculture have just passed, by a large majority— 
38 to 4—the following resolution, which has not however yet been 
adopted by the County Authority, ‘‘That there shall be no 
restriction as to the width of the wheelband and that the weight 


i 
| 


irr shall not exceed four cwts, per inch of tire, = that all 
shall be so constracted as to bear evenly upon the road,” 
Ac Act in force at the beginning of the 
of the wheels, and it to have been ¢ 
opinion of practical Fan carters, and others, about 1809, 
~ the — should be limited to abont four ewt. 
per inch and that the minimum width of. wheels 
should be Hint ‘“‘which seems to correspond with the «pre- 
sent opinion = Cornwall.” The later Highway Acts have 
imposed no such ction, and as a consequence in some parts 
of the country, where good inaterials are not to be had, as in the 
marsh districts of Lincolnshire, it is the custom to make. all 
vehicles of the same gauge so as to fit the ruts of the road, with- 
out which precaution the resistance would be excessive. 
tice is, very destructive to the crust of the. roads, which from 
a thus,cut up and overrounded, are amongst the 
worst in England. The cost of maintenance and repair of 
roads in England varies enormously, depend- 
ing on the traffic and management. e extremes for 
roads may be taken as £10 per mile - 
wall as a minimum, and £700 per_mile per.annum in the 
suburbs of London as a maximum. The n ty for i pnere- 
ment, and for greater expenditure.on roads, which 
mposed by public — may be illustrated by the fact that 
the cost of clea — s of a London suburb has risen 
steadil Pt a the last six pein on first-class granite roads 
from £57 to £89 per mile pet atinum; second-class granite, £29 
to £64; gravel, £16 to £44; second-class grayel, £16 
£32. Im rovement of ‘roads, therefore, is_a necessity of 
times, and within the re limits of one county there is roota 
for it. Yr, ah eeler has lately found that the annual cost of 
main or main in Lincolnshire is £53 per 
mile, w’ ilet the cost of roads in parishes "which have only their own 
to maintain is but £22 per mile. - Moreover, in ‘addition to the 
burden cast on certain parishes by their having to receive on 
their roads the traffic from other places, the distribution of the 
means of communication is very viaqaat, ee gis shes having 
a much greater mileage than others, so that where tl Y cost of the 
per mile is the same, the acreage per mile.of road being ing fu 
extreme cases three times greater in one than another, t' 
tes are say 7d. in one case, but 1s. in the other, a. 
e difference of area over which the pact is distributed. The 
good of roads in a level country, where, as has been 
ft of f twice the importance that they are in 
where the material for pur 
hilly dst obtain, cannot in my opinion be_ effecte with- 
out some and a better organised system than 
that of the parishes which has hitherto subsisted. The 
milo of i of district surveyors having each 150 to 200 
es of highways under their care would make it possible 
materials, and to pany and labour more systematically 
therefore, more economic: and the superintendence o: 
trained men would give potter, mals than can be obtained from 
the gratuitous satis of parish surveyors, however experienced 
in local knowledge, unless ey are aware of the progress of their 
art elsewhere, and understand the ve on which it is based. 
Ip By I would commend the subject to the consideration 
amber, in the confident belief that there is no part of 
the eaten where the greater benefits are to be derived from “~ 
Hapland maintenance of roads than 1 in the level districts of 
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List of Specifications pub: plished Gazing the week ending 

1 1617 1558, } 

1942, 6d.; 1955, 4d.; 1984, 6d.; 1992, 4d.; 

2007, 6d. 2018, Gd.; 2020, 2023, 6d; 2024, Gd.; 2026, 6d; 


6d. 
; 2260, 6d.; 2261, 6d; 2264, 2206, 44. 2971, 2d.5 
2282, 2d.; 2284, 2d.; 2286, 2d.; 


2288, 
2291, 2d.; 2294, 2d.; 2295, 2d,; 2307, 2d.; 2316, 2d.; 


2028, 10d.; 2083, Gd.; 2034, 4a; 2038 8d.; 2037, 18.; ” 2040, 10d.; 2040, 
2060, 2063, Gd.; 2064, Gd.; 2065, Gd.; 2067, 2009, 6d.; 2071, 6d.; 
2072, 2077, 2083, 6d.; 2086,’ 6d.; "2098, 6d.; 2004, 


| | 
% 
4 
| 
4 
) 
* 
2099, Gd. 2104, 03, 60.5 US UY Od. 5 = 
9116, Gd.; 2118, Gd.; 2119, 6d.} 221, 6d. 2123, Gd.; 2126, 44; 2197, 
2131, 4d.; 2183, 4d.; 2134, 6d.; 2140, 6c.; 2141, 6d.; 2144, 6d.; 2146, 
2168, Gd.; 2161, Od.; 2164, 8d.; 2173, 2d.; ch; B77, 2178, 
2180, 4d.: 2186, 6d.; 2191, 8d.; 2192, 6d.; 2196, 4d.; 2200, 10d.; 2202, ¢d ; 
2908. 2209, Gd.; 2212, Gd.; 2213, 6d.; 2216, 6d,; 220, Gd.; 2223, 8d.; 


Carr.—Dated 30th May, 
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; 2828, 2d.; 2330, 2d.; 2331, 2d.; 2382, 2d.; | used for filling in betw: them, suitabl 21638. Prerarixe Driep MILK, N. W. Lof’.—Dated 80th May, 1879.—(Not 
3948, 24; 2545) sid) being turned to ft the sides of tho naves and radial ‘proceeded with.) 2d. 
2847, 2d.; 2849, 2d.; 2357, 2d.; 2363, 4d.; 2366, 2d.; 2367, 2d.; 2369, Sd.; | extremities of the arms are embraced between Ordinary condensed milk is combined with powdered sugar and may be 
2371, 2d.; 2431, 2d.; 3331, 6d.; 3479, Sd.; 3595, 64.; 3778, 6d.; 3839, 6d.; ac ar gpk ee A. i mixed with farina, cocoa, chocolate or cther substance. 
3859, 4d.; , 4d.; 4057, 4d; 4128, 4d. 


ABSTRACTS OF SPEOIFIOATIONS. 
THE E the 


1828. Preventine THE OVERFLOW oF Rivers oR Streams, A. Goodwin. 
—Dated 8th May, a. 


1808. FuRNACEs FoR HEATING AND MELTING Brass, &c., W. L. Wise.— 
Dated 12th May, 1879.—(A communication. 
The furnace 
ona orm carried by a carriage running 
bevel gear cause the travel of the carriage along 
ment with a toothed wheel in gear wane a rack enables the plat- 
form to move laterally on the carriage. At the 
is a chamber through which air passes, and the furnace 
= of removable bars which support a block on which the crucible ow = 
furnace has two sets of pivots, one central, serving as su when 
the furnace is not tilted, and the other set being to one side. frame 
carries a windlass for tilting the furnace. 
1901. Lamps, J. Thomas.—Dated 13th May, 1879. 6d. 
The oil reservoir forms the base, and has mounted upon it by means of 
crated hollow the double or hollow bottom of the body of the 
p. The body eo me age to the bottom and closed by a spring catch, 
one of its sides being glazed. The wick holder is fixed on the upper part 
of the hollow bottom, above which is fixed a false bottom with a central 
aperture for the passage of the wick-tube, the deflector being mounted 
round the aperture in the false bottom. The wick holder is surmounted 
by orated — attached to the false bottom, the perforations 
pL en tresponding with those in the chimney, which through 
the top lining of the p and is closed at top, its sides perforated. 
1908. AccumuLatinc Heat ror Cookinc anp Heatino, J. Gillingham.-— 
Dated 13th May, 1879. 6d. 
A heat receptacle is mounted upon a stand and enclosed 
sides without flue or chimney, but with valves to let off and 


1989. ConicaL Springs, R. de Soldenhof’.—Dated 20th May, 
8d. 

The pressure on the metal strip to be wound on the mandril is obtained 
jr gunn a roller mounted over the mandril and capable of four dis- 
on toxin, the third sliding motion on its axis as it 

strip ng the fourth an angular 
ment to suit direction in which the strip of metal moves. The model for 


the table, 

wound in the desired conical «celery 

1990. Treatment or Water, J. H. Porter.—Dated 20th May, 1879. 6d. 
A closed vessel with divisions for baffling the and 

‘sauee reaction has mounted above it a smaller vessel, into 


which the water to be softened is 


b jets 


ered by the more od eos 1 stream of hard or impure water. 
outlet ‘oo the spherical is a quill passing into the —~ 
below and extending ~ vessel the and 


1991. Bo7r.es anv Storr’ T. Wood.—Dated 20th May, 1879. 6d. 
The — of the bottle is formed with a conical upper or inside 

the it part being at the extreme end. A stopper with an 

it is secured by a spring catch hinged to the neck of the bot 

Looms, & and W. and T. Martin.—Dated 20th 1879. 


the position of the reed relatively ly to the slay, a screw bolt 
the slay cap ing in the upper end of the slay 
and the end of the bolt beyond the back of the 
— 3 cap. The projecting part readed, and has mounted on it two 
its, between which the upper end of the ‘slay sword is securel ly held. 
2002. Brusuine Boots anv Sxozs, 7. Bradford.—Dated 20th May, 1879. 


on “or more brushes of circular form are fixed on spindles in a frame 
and made to revolve all in the same direction. 
2021. Tyre Printine Press, R. Ritchie Qlst 1879. 6d. 

The frame is made with open sides secured erse stays below 
and frame above carrying th ste a shaft, with : wheel on it and 
crank in the middle ‘rod to a treadle motion. 


A pinion on the shaft a wheal on a second shaft which actuates 
the whole of the wor through tappet pins with anti-friction 
rollers. The t ferme rides in guides at the opposite end of the 


heat. Within the receptacle near the bottom is fitted a radiator with a 
of In the bottom of 
the for the reception of the top of the chimney, 


1910. Currmse axp Forminc THE Heaps on Stays FOR FIRE-BOXES AND 
Borers, &c., R. Peacock and C. Holt.—Dated 13th May, 1879. 6d. 
Two short spindles are held each in a swivelling bracket, with 
varying adjustments, placed at a convenient distance a , 80 that one 
spindle operates upon the end of the stay inside the boiler and the other 
on the end outside. The brackets are connected to slide bars working in 
brackets fixed to the lower portion of a vertical pillar s —— to and 
sliding on the arm of a crane, which arm contains the driving gear to 
communicate motion to a shaft inside the pillar, from which the spindles 
containing the cutters are driven. 
101'7. Hotpers ror Dental AND OTHER SMALL W. P. Thompson. 
— Dated 14th May, 1879.—{A communication.) 6d. 
The holder consists of a socket, into which the tool oy Agee inserted 
and rotated, the socket t within the 
the fingers free to guide and 


1926. Tix anp TERNE W. A. 14th May, 1879. 10d. 
The plates cleaned b; oy chamber, in the 
lower portion of which a suitable aci: fosel, whe the end where the 
are introduced in an form ~~ 
ded with slot es, through w e pass successively 
the bath and sata tee other end of the chamber into a water 
bath. The plates are then placed in a rotary —_ = divisions to keep 
them separated, and filled with grease to coating. To coat 
the sheets they are onde 0 cts a single th semi-hexagon 
containing the molten metal, and provided with a series of 
extending from end to end of the space occupied by the metal. 
1929. Toxacco Twist Rots, R. 14th May, 
A metal mould of the required shape mye = coils of «trtst,” 
above which within the mould is a presser pla! aor by —— < of which 
pressure is applied, thus giving the required form to 
1982. Macuivery, W. H. McNary.—Dated 14th May, 
This relates to improvements on patent No. 315, dated 24th January, 
1878, and consists in giving a traversing s by-step motion to the yarn 
guides and presser, and a vertical up-and-down motion only to the 


wiper. 
1044. Bicyc.es, J. Clark.—Dated 15th May, 1879. 8d. 
The fram’ iron or steel with a 


the rocking centre. 0 levers are fi above such 
driving wheel. 


1960. Borr.es, 8. Canning.—Dated 16th May, 1879. 6d. 

So as to prevent the formation of seams or join "marks upon bottles, 
the open or shut mould in which it is formed has a rotary motion 
imparted to it while the bottle is being blown. 


1965. Suprortine CanpLe Suapes, J. &. Clarke.—Dated 16th May, 1879 


4d. 
The shade holder is secured to an apparatus ployed for 
8rd February, esr? this means the shade descends as the candle 
away. 
1966. Borries, WV. 


Dated 16th May, 1879. 6d. 
The stopper is made of metal, glass, 


or lignum-vite, in the shape of a 


half-sphere hollowed on the inside, and pe samy outside an ee 

rubber ring. From the outside of the — a piece of metal pro- 

sar to 4 weight to the extremity, so stopper is caused to enter 
neck of the bottle in the right LA 


1968. Evecrric Licut Apparatus or Lamps, A. Longsdon.—Dated 16th 


May, 1879. 6d. 
The core of an electro-magnet is connected to a lever connected to the 
spring is connec the lever so as to counteract 
force te magnet. 
1971. Licutine sy Evecrricity, A. M. —Dated 16th May, 1879.— 
(A communication.)—(Not proceeded 8d. 


A number of change are combi: for the production of each 
single electric light, so tha’ Se ‘ished a second one 
is immediately substituted for the first, for the second, a 
fourth for the third, and so on. test of Shoal tha 


1972. whee J. L. paginas 16th May, 1879. 6d. 

The lamp consists of ey the lower one forming the oil reservoir 
and carrying the burner, w the upper one contains an air chamber 
and the passages for the escape of the pi of ti The two 
parts are so as to admit of the upper one being turned back to 
obtain access to the reservoir or to the burner. A ring of cork is inter- 

at the joint so as to make it perfectly tight. The —— has 
ternal vertical partitions of a circular form th holes, so as 


orated wi 
¥ tom prevent = undulatory motion of the oil 1 by dividing the body of the 


The burner is crescent-shaped, and ea oe 
the wick-holder is a cone forming a hood with an opening also of crescent- 
ror RaiLways AnD Tramways, J. Cleminson.—Dated 17th 
ay, 
The nave is made without fi — arms exten 


hine to the driving shafts below the horizontal table at the wu 

front end where the sheets are fed in, and just below the which | 

is guided to work through a hole in the ta le, and so press on 

the types when that is raised with its printing frame to the pd arr 

the table for that purpose. 

2029. Parer Bac Macutnes, H. J. Haddan.—Dated 21st May, 1879.—(A 
communication.) 

This relates to the cutting mechanism, and consists in the combination 
of two rollers together and working nearly in contact with a knife 
working in a slot in one of the rollers, a groove formed in the other roller 
to sage the ea edge of the knife, and mechanism to actuate the 
knife. Crim colons are secured to one of the rollers for the purpose 
of crimping 2 web, the same being adjustable by means of set screws. 
Mechanism is cantiied to yee a reciprocating motion to the paste-box 
in a plane parallel to the ver which the partly folded b! are 
moved, a creas’ knife being to the paste-box for making a 


crease in the blan 

2042. Puriryinoe Pararrine, J Dated 22nd 6d. 

and hea’ means of an heated 

by suitable m ber hates 

J. J. Broadbridge.—Dated 22nd May, 1879.—(Complete.) 
In order to facilitate the pac conveniently in small space of tubles 

of a folding hinged frame and a 

mova! 


2052. Turnina, A. C. G. Thompson.—Dated 22nd May, 1879. 6d. 

Instead of a fixed pattern or template a revolving pattern is mounted 
in bearings capable of adjustment to enable its axis to be fixed parallel 
to the axis of the work, or at an —_ thereto as required. For circular 
work the Be tar ttern is driven by g direct from the spindle driving the 

article to for pulleys or change 
wheels are ter the relative speeds of the parts as required. 
2053. Pesce, P. M. Justice.—Dated 23rd May, 1879.—(A com- 
munication.) 6d. 

A flat metal strip has a number of barbs or points secured thereon ereon by 
forming the barbe. with lips projecting from the body. The barb being 
laid upon jet caarhgreny the I lips are clinched over the edges thereof so as 
to secure the to the metal strip. 


SLEEPERS AND Cuairs, W. Brown.—Dated 23rd May, 1879. 


This relates to combined ruil a rs and chairs consis‘ of 


2056. Marens rou Warzn, &c., 4. Hancock and H. 8. Heath.—Dated 23rd 
May, 1879. 6d. 
This consis 


beam and arm moving with the wetting a 

movement to a slide, and thereby effect a rapid alternation of the 

by it. 

2057. Construcrinc anp Drivinc Screw J. Fisher.— 
—Dated 23rd May, 1879. 8d. . 

This relates to methods of allo the screw shafts or screws of vessels 
to move backward and forward in relation to the dttving or or engine shaft 
without aff the connections by which the former are made to revolve. 
Also methods a es ween the screw shafts or 
screws and the engine or driving shafts of such vessels. 

2062. Borinc, Dritiine, anp Metats, J. Barrow.—Dated 23rd 
ann 1879. 6d. 


relates, First, to dri drill spindle in a drilling or 
wheels for slow speeds are respectively driven by two rate shafts 
the pulley in Pcp directions, and one of which is driven ly from 
leys 


a spur-wheel and ay ; Secondly, in the treble. 


COVERINGS FOR Wacons, G. W. von Nawrocki.— 
Dated. 24th May, 1879.—{A 

The upper of the cove: or roof are firmly connected with an 
awning fra , and similarly the back parts of the roof to the carriage; 
the side parts and the two parts forming the back, which are cut out of 
one piece of material, are, by rings with flaps ‘for holding them by, 

attached to buttons on'the carriage. 
2082. Srerrine Suips, &c., 7. B. Heathorn.—Dated 26th May, 1879. 6d. 
This consists in providing ‘the ship with two rudders p either close 
together or at some distance from each other. To the top of the rudder 
posts are fixed two curved and slotted arms, and these slots a 
vertical arm or stud is free to travel. This stud or arm is fixed to one 
end of the tiller, which is pivotted at or near its centre to a travelling nut 

worked by a horizontal screw. 


2137. Poriricarion orn FirtraTion oF Water, &c., G. Bishov.—Dated 

This relates to the use for filter beds of ayer tering 

e use for of al of fil material 
com of spongy iron mixed = gravel or similar matter, where 
the deposit of the whole or near! ay the whole of the ferric hydrate 
effected in the filter containing the spongy iron itself. 

2147. Gun Locks, J. Reeves.-Dated 29th May, 1879. 6d. 

This consists in the construction of the lock mechanism of 
guns having internal or concealed hammers, of detached 
which are supported upon a 
ings or =e eeks for su’ 


‘face of the cylinders, the latter being 


21 
1879. 
the | _ this ‘const tole for 
c or borin; or th produ cing a cut more or 
continuous or he of atta 
AND Catcinine A. Hickman.—Dated 30th 
a: 


grooved ws. round whieh the yarn is passed whilst being submitted 
to the action of the gas flame. 
2160. Manvracture or Lupricatine AND WAX FROM PETROLEUM 
Resipuum, P. M. Crane and R. Moir.—Dated 30th}May, 1879. 2d. 
and after the same been washed 
with water or treated th alkali solution and subsequently washed with 


2162. MANUFACTURE or STEEL AND rap % Inon, S. G. Thomas.—Dated 


it 
provided with tuyeres, for injection 
2168. Tramway Cars, 4. M. Clark.—Dated 30th May, 1879.—(A commu- 
nication.) 

This relates to the application between a tramcar axle or hanger, 
the car frame and the fastening by which it papery om Ae elastic 
cushions or springs. 

2165. Treatixc THE Biappers or H. M. Todd.—Dated 31st 


The tladder is vided into, thon th ty tting it in in the 
der ongs by cu sense 
of its circumferen ‘is nd ena and then 


coated with double boiled linseed oll mixed with colouring matter, which 
thus produces a material. 


2169. Borries, M. Lumb.—Dated 81st 1879.—(Not proceeded with.) 


is gradually drawn towards the mouth ; at a 
down analy te length a cork it is made with a 
false neck to receive the cork and hold it in position. 


2170. Banp 8. Wilson.—Dated 31st May, 1879.—(Not 
wr 
ble of rising and falling and being adjusted in —_ upon suitable 
pillars These pulleys, which carry and im; 2 me uisite motion to 
¢ band saw, have revolving motion given to them by means of a driving 
i receiving motion from any convenient motive power. 


ay, fot proceeded 

whilst the upper is 
composed of metal, A the cone-shaj 

the upper end of the tube wnionins slightly above the 
plied waner portion, whilst the lower end of the tube »roject 

the bottom of the com The cylindrical portion is 

closed at the top by a cap. In the 


m of the 


ends or any suital cylindrical 
and exploded. 


2175. Recerracies Paints, &., M. J. Smyth.—Dated 31st May, 1879. 


—(Not proceeded wi 
To the bottom of the - fitted a screw extending throughout the 
height of the tin, and so arranged as to be capable of without 


longitudinal or end motion. On the screw fits a piston ta 


e screw or a tui in may 
filled through an aperture in Ww hich is cine closed. 
2176. FOR | &c., H. H. —Dated 

8lst May, 1 —(A communicat t proceeded 

metal plates of over at a hook- 
shape and the several plates are hooked tagetnar aod rivetted. 
2182. Macuinery ror Manuracturine Boots SHOES, and 
ene Smith.—Dated 3rd June, 1879.--( Not proceeded wi 


firmly 
of its length, and the upper half 
accurately fit the lower one. 


2183. Fasrics, = W. von Nawrocki.—Dated 8rd June, 1879.-(A 


communication.) 2d. 
lution. 
187. Printina F. Anderson.—Dated 8rd June, 
1879.—(A communication. lot proceeded with.) 2d. 

The vitreous surface is le sate nics nt or nearly eo by hydro- 
fluoric acid, sand or other ee Su uently the surface is heated 
. and ted with a solution of about 25 parts of grape 
sugar or other suitable binding in 200 parts of to a 
vitrified in a 

2188. Compounp CyLinper Steam C. Kesseler.—Dated 3rd June, 
Three ably plage parallel their pistons 

are el and v 

the steam only on the top of 
the pistons. The distribution of the steam takes at the inner sur- 
provided near the middle of their 
height with three placed opposite two cavities in the surface of the 
pistons, which cavities serve fo establish communication between the 
ports when required, each piston serving as a slide valve for the adjoi 4 
cylinder in such a manner that the steam coming from the steam ; 
is admitted by the — — tothe canal leading to >the top of the first 
cylinder, while the first piston admits steam to the of the second 
its steam to the third cylinder, from 


cylinder, and the 
whence it is exhausted. 


2189. H. J. 8rd June, 1879. 
wi 

for recei' blanks and rendered cupable of hee 
simultan symmetrically or otherwise o or 
and moved round perpendicularly pr the centre 
table in such cman as 7 be fed successively with the tools or tae 
contrivances fixed about the table and by means of a centre 
shaft and series of cams. 


anes: Power Enctnes, &c., F. Hurd.—Dated 38rd June, 1879, 
8. 


This consists in constructing a con ind 
single or double-acting engine to = vy A which are 
of being age — and condensed without the ad ay 
of gun-cotton or -cotton alone and of apparatus for rev 
starting and ten the power from motive power engines to 
machinery to be driven. 


2195. PumPine AND OTHER A. Krank.—Dated 3rd June, 1879.— 
(Not proceeded with. 
This to means pe use the steam 


expansi ina in'a single cylinder with one and to 
govern ves without any gear for the governor or the 


2197. Taste Curery, B. —Dated 3rd Ji 1879.—{Not 
Laycock. une, —{Not pro- 


The handle is cast hollow in one piece of suitable metal. The 
into the interior of the handle is made of an oval shape, and a s hole 
is formed at the opposite end. Close under the bolster a short shoulder 
is made to fit intv the oval opening, and the tang is of sufficient length 
to pass through the small hole at the opposite end of the handle where it 


&c., 8. Bridge.—Dated 3rd June, 1879.—{ Not proceeded 


merican organs, so arran; can be moved three notes upwards 

and three notes downwards. 

2199. LicuTiNnG By Burcrnicrry, J. Fur: 8rd June, 1879. 
—(4 communication.) —(N 


lot proceeded with.) 2d. 
A round or carbon tube is employed, 
a wick made of glass or other eames substance. 


rere 


, which allows them free motion, so that the brace 
to any movement of the body. son 


' receipt of the amount of price and postage. Sums oneting 1s. must be | case containing the gearing is formed with slots to receive tableti 

remitted by Post-office order, made payable at the Post-office, 5, High 
Holborn, to Mr. H. Reader Lack, her Majesty’s Patent-office, Southamp- 
ton-buildings, Chancery-lane, London. 
30th May, 1879.—(Not proceeded with.) 2d. 

é This relates to a means for facilita' the withdrawal of the small 

/ when it has w' ed a certain level in the river, and thereby causes a 

; float in the well to rise and present a surface above the ground, thus 

: raising the level of the same and preventing the overflow of water from 

the river. 

1836. Muvers’ Sarery Lamp, J. Shakespear.—Dated 8th May, 1879. 6d. Before treatin ie iron in a er converter or Siemens 

Instead of the single gauze chimney two are used with a space between 

: them, the inner one having a —_ ay at its lower end separating the 

; § from the combustion chamber, which is fitted close against it and 

; end opposite to the end of the quill. 

; 

i 

pped h an 

ternal screw thread so as to be capable of being raised and lowered 
lower halves of flasks formed in ad rigg he lower half of each being 
pable of adjustment in the direction 
is hinged or otherwise adjusted to 
truss support fitted between. The frame is mounted on two or more 
road wheels, and has bearings to receive the wheels. The saddle is placed 
lower than usual behind the leading wheel, and is mounted on a ™ 
geared headstock of 
an internal wheel, and at the other end a pinion in gear with an external 
caly without involving the extinction or modifying the intensity of tb pe 
A COMMUNICATION. VOU proceeded w Za. 
e mainspring to seat itself upon, the carrying bar being fitted in a The four branches or straps of this brace are united a 
' ive or channel in the underside of the body of the gun and fixed in its | junction 
by a screw pin or screw pins, ia 
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THE IRON, CO AND GENERAL TRADES 
OF BIRMINGHA WOLVERHAMPTON, AND 
OTHER DISTRI 

(From our own Correspondent.) 


THERE are few works which are not well employed this week in 
most of the mills. The orders which were secured at the 
uatterly — last week, and that have come in since that 
leave most 
they will be otherwise than in full activity throughout the 
current quarter, for there are yet numerous specifications to be 
deposited in connection with orders which could not be placed 
at the quarterly meetings, and pantie which makers’ terms 
remain in advance of those which the holders say will be alone 
acceptable to them. Upon those terms the holders will, however, 
have to advance, if their orders have to be placed, since makers’ 
prices are stronger than they were before the quarterly meetings. 
The feature of the week is the extent to which Liverpool 
merchants are anxious to buy on American account, as also are 
American consumers direct. Almost all the varied denominations 
of rolled iron are in pores for transatlantic consumption, and 
cabl s are passing between certain Staffordshire ironmasters 


hoops are again required 
asked to accept specifications for as many us 5000 tons of hoops. 
Individual orders of such magnitude, no maker hereabouts will 
consent to book. Lots of 1000 and 2000 each were taken some 
time ago, mainly to insure full work for the operatives, but much 
higher terms than regulated the earlier transactions would alone 
now insure the acceptance of orders embracing only half thequan- 
tities of that period. Merchants are mostly ready to advance upon 
hose rates, yet they decline to give the terms which the makers 
need. The rates current vary with the condition of the order books 
of the different firms. hey are mostly regulated by the 
quotation of £9 per ton for gas strip. For gas and lock strip 
and for coopers’ hoops the inquiry is larger than for some time 
pes In exceptional instances good customers have been able 

get gas strip at prices within the £9, but the quantities makers 
would k were much within consumers’ requirements, 

The marked bar firms are not all as- full of orders as they 
desire to be. Nevertheless none of them will look at orders that 
would take them many weeks to fill, even if consumers would 
' give them the full terms upon which alone orders for small 

quantities will be accepted. High-class bars for rivet making 
and similar purposes at the dockyards and abroad, and horseshoe 
iron and plating bars, are in request. The last-named, of ordinary 
quality, cannot now be bought at under £9 10s.—a rise of £3 per 
ton upon the recent minimum. Common bars are not now on 
the market. edium bars are difficult to buy at under £8 10s., 
but they are now and then to be had in small lots at £8 5s. 
Angles and T’s are in request for America, and a few days back 
a order was placed in North Staffordshire at prices which 
makers in South Staffordshire would not accept, and at prices 
which the North Staffordshire firms would scarcely be tempted 
with this week, since the iron is to be delivered in Liverpool not 
much over £9 per ton. The 10s. put on Tuesday upon the 
previous quotations for Cleveland bars has checked the sale among 
and builders here of the ” product. 
The sheet ers are firm at their advance of last week. The 
stamping sheet firms are more variable in their terms than the 


galvanising sheet makers, yet they are all asking the further £1 | £9 


per ton which on at the quarterly meet- 
, they added to their former prices. Not many singles for 
galvantdin can be got from any of the makers at under £11 per 
ton, and there are firms who db not hesitate to ask some cus- 
tomers as high a price as £12, e advance in galvanised sheets 
during the quarterly meeting in Birmingham has strengthened 
the hands of the makers of the black sheets, who are asking no 
more than the prices of the white sheets justify. 

The galvanisers are somewhat disappointed with the character 
of the Australian mail which has been delivered this week, since 
merchants mostly report it as only a ‘‘middling” one. Galvan- 
ised iron, it is learned, had not been largely dealt in since 
the despatch of the previous mail, still makers rightly 
argue this week that by this time the improvement out 
there may be.much more conspicuous. When the mail left 
the quotations stood at £22 10s. for the Emu brand; £22 10s. 
Braby’s ; £23 5s. Davies’s Crown ; £23 5s. for Orb; and £23 10s. 
for Gospel Oak. As to other descriptions of iron out there, it is 
noted with much interest hereabouts that bar and rod iron range 
from £9 10s. to £1110s.; sheet iron was offering at £10 for assort- 
ments of 8 to 18, and £12 for Nos. 20 to 26; plate iron is valued 
at £11 to £13; and hoop iron brought £10 to £10 10s. 

Nailer plates are in slightly improved “_ but not to the 
extent that makers could well desire. ere are, however, 
indications of a better business at a comparatively early date. 

*Change closed this afternoon very strong for every commodity, 
so firm a demand that business was considerably checked. 
Buyers declared their inability to give the prices asked, and 
sellers on their part refused to give way at all. Finished iron- 
masters and pig makers reported themselves booked forward 
an extent which made them mostly indifferent about taking 
further orders. Hematites were quoted at the altogether pro- 
hibitive price of £6 10s. to £7. 

There was not a great deal done either to-day (Thursday) in 
or in Wolverhampton, by the ‘pig iron 
firms. Most of the furnaces in blast either in Staffordshire or 
in the districts from which Staffordshire obtains supplies, have 
enough to do to fill orders already booked ; but there are several 
stocks of a few thousand tons each of all mine iron here, which 
the holders are parting with sparingly, and the 105,500 tons in 
Connal’s Warrant Stores at Middlesbrough, are looked upon with 
favour. Yet the advances last week and the further rise of 
4s, this week in Cleveland iron has largely checked a business 
which was begtening to spring up in that commodity upon the 
Birmingham and Wolverham ton exchanges. To-day, £3 3s. 6d. 
was freely asked for Cleveland forge iron into trucks at the 
furnaces. At the same time the vendors of Northampton pigs 
sought to secure as much as £3 15s.; while for Lincolnshire pi 
£3 17s. 6d. was required. ese terms were not invariably 
adhered to in the few transactions noted. No Lilleshall pigs are 
now upon offer at £4, but small quantities of cold-blast are still 
oan at £5 to £5 5s, The high prices asked for best hema- 

tes and best South Wales pige have sensibly diminished the 
extent of business doing here in those brands, the more so as 
— all-mine Staffordshire pigs are procurable at from £4 10s. 

Coal for manufacturing purposes is in brisk demand, and 
recently advanced rates are maintained. The tendency of prices 
is still upwards. Furnace coal stands at 11s., lumps 10s., and 
slack 4s. 6d. to 5s., according to quality. e colliers are moving 
for a -_ advance in the scale of wages upon which they are 
now being paid. 

Coke is risin melt. It has, indeed almost touched prohibi- 
tive figures. Sout! ales coke was easily procurable at 14s. to 
15s. a ton delivered ; it is not now e: to it from 28s. to 
30s. delivered, when the quality is really i 

The rete Ye 5g at a mass meeting held this week to consider 
the award of Mr. Joseph Chamberlain, M.P., under which they 
were awarded 1s, 6d. per ton for puddling jess than they had 

med, manifested some dissatisfaction. After an address by 
the operative secretary to the board, however, this discontent 
became less evident, and ultimately it was unanimously agreed to 
accept the award and work on at the advanced prices until April 
when the proposed sliding scale is to be brought forward. 
r. Thomas Holland, the senior partner in the firm of Thomas 
Fated and Co., ironmasters, of Bradley, died on Wednesday at 
residence near Bilston. 
Under the provisions of the Artisans’ Dwelling Act, the 


rms without much cause for apprehension that | th 


Wolverhampton Corporation have purchased property to the 
value of £130,000. adie 

The Birmingham, Tame, and Rea District Drainage Board 
estimate that a total of £19,389 will be required from the various 
contributing authorities for expenditure of 1880. 

The proprietors of the Forest wpeares hs Walsall, on Wednesday 
summoned twenty-seven of their men for neglect of work. The 
men had struck for an advance in their wages. The magistrates 
fined twenty of the defendonts 5s. damages and costs each, and 
e other men were ordered to pay 10s. and costs each. 


NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 


Prices for both raw and finished iron have again advanced in 
this district during the past week, and this continued upward 
movement is causing no little excitement in the market, as the 
rapid and extraordinary expansion in the value of the raw 
material is taking place in the absence, except so far as forge 
proprietors are concerned, of any really largely increased require- 
ments for actual consumption locally. Considerable orders, how- 
ever, are still coming into this district from America for both pig 
and manufactured iron, and weer local consumers, owing to the 
excited state of the market, are displaying a nervous anxiety to 
cover in anticipation any uirements that may arise. e 
result is that there is a considerable amount of inquiry in the 
market for forward onda and even at an advance upon 

resent rates there is little doubt a large quantity of iron could 
Be placed for delivery over the second quarter of this year. In 
some cases outside brands are being sold for delivery up to the 
end of June; but makers, as arule, although they have very little 
iron to offer for prompt delivery, at present decline to quote 
further than the end of March. 

At the Manchester weekly meeting on Tuesday there was a 
larger attendance than usual, and although there was some little 
waieetaliing in Scotch iron, in all other brands a considerable 
advance upon last week’s rates was reported, and the market was 
very firm atthe advanced rates. Lancashire pig iron was again put 
up 2s. 6d. per ton, the quotations for delivery into the Manchester 
district up to the end of March being 70s. per ton less 24 for both 
foundry and forge qualities; but this price was onlyquoted for small 
quantities, and subject to replies at once, whilst beyond the end 
of March makers would not quote at all. For Lincolnshire irons 
delivered into the Manchester district 75s. 6d. per ton less 24 is 
being asked, and I heard of one sale of forge iron for delivery 
over next quarter at as high as 77s. 6d. per ton. In Middles- 
brough iron business has been done by merchants at prices 
r from 68s. 4d. to. 71s. 4d. per ton net cash delivered equal 
to Manchester. Some makers, however, are asking more than 
this, and others have withdrawn their by gee gg ther for 
the present. e same may also be said with regard to some 
brands of Derbyshire iron, the Stanton Iron Company having 
arnounced by circular that any offers must now be made subject 
to arrangement. 

In the finished iron trade there is a very firm tone, with prices 
still tending upwards, but so far as the majority of the makers 
are concerned quotations are virtually{withdrawnffor the present, 
as their books are now so full that they are unable to take further 
orders just now, and do not care to quote forward. Nominally, 
the prices for delivery into the Manchester district are £8 10s. to 
or Lancashire crown bars, £10 for hoops, and £11 10s. for 
sheets. The finished iron merchants in the chester district 
have this week advanced their stock prices 10s. per ton on bars, 
and 20s. per ton on hoops and sheets. 

In other branches of the iron trade there is a more hopeful 
feeling, but the improvement is still nothing like so perceptible 
as in raw and finished iron. Some of the large founders are 
busier, and a few of the large engineering and mashinesanking 
establishments are also getting tolerably well supplied wit 
work. To a considerable extent, however, this is on —- 
orders, and the small houses who have to depend mainly on the 
home trade are still in the majority of cases very slack. 

Following Mr. Chamberlain’s award to the men in Stafford- 
shire, an advance in wages is being conceded to the finished iron- 
workers in this district. 

Although the coal trade is not generally in a very animated 
condition, and for the better classes of round there is less 
demand than was the case a month or so back, there is a more 
hopeful feeling so far as the lower classes of fuel for iron-making 
oat. eneral manufacturing purposes are concerned. Colliery 
proprietors are not yet able to command - material advance 
upon late rates, but there is a firmer tone, and there is a disincli- 
nation to contract forward at woes rates, whilst heavy stocks 
of slack are being held in anticipation of higher prices ruling in 
the market before long. The average quotations at the pit 
mouth are about as under :—Best coal, 8s. 6d. to 9s.; seconds, 7s. 
to 7s. 6d.; common coal, 5s. 6d. to 6s.; burgy, 3s. 9d, to 4s. 3d.; 
and good slack, 3s. to 3s, 3d. per ton. There has been a con- 
siderable improvement in the demand for coal for steamers’ use, 
and for good steam coal delivered alongside at Liverpool from 


to | 8s. 6d. to 9s. per ton is now being obtained. 


The oe of —- some more suitable place then the 
nt for the Manchester Coal Exchange has long been wi 

n the trade, and arrangements are now being made for hol g 

the market in the large arcade of the Victoria Building—one o' 

the most central positions in the city—where a number of the 

principal buyers and selférs have already decided to meet next 

week for the transaction of business, 

The merits of American and English hardware were discussed 
in a paper read by Mr. F. Smith before the members of the 
DManchgeeer Scientific and Mechanical Society last week. Sam- 
ples of builders’ hardware produced in both countries were 
exhibited, and the inferiority of the British article pointed out 
by Mr. Smith, who, in concluding his paper, said that in order 
to improve our own goods we must discard many of our old and 
obsolete patterns; we must adopt a method of founding that 
would secure a clean casting ; we must copy the Americans in the 
employment of mechanicians and artists, the one to arrange the 
mechanical portions of the work, and the other to design suitable 
and artistic forms; we must look far more to our reputation for 
good and honest work, and we must agitate for such an alteration 
of our patent laws as would pee it in the power of the skilful 
artisan to protect the fruit of his brains at a reasonable cost. He 
believed there was enterprise and skill sufficient among our work- 
men and manufacturers to enable us to recover much of our lost 
ground, and the samples of English goods which he had exhibited 
showed a marked advance upon those of three or four years back. 

There is still a very considerable demand for hematite pig iron 
in North Lancashire and Cumberland, but as I have reported 

reviously, makers being almost fully sold are not evidencing any 
ehh to increase to any further: extent their delivery engage- 
ments. In some instances prices are said to have reached £6 per 
ton for iron of best quality, but I hear of no sales at this figure. 
£5 10s. is the highest price at which business, so far as I know, 
has been done. Iron ore is still a scarce article, but mineowners 
are still enlarging their output by employing an additional 
number of men, and are developing new drifts. A large con- 
signment of Spanish ore is ex , and Irish ore is being 
imported in larger quantities, but the value of both these ores is 
very much in . 

The workmen at the Derwent Ironworks have asked for a 
10 eo cent, rise in their wages. The sale of Ellen Rolling Mills, 
at, Maryport, to a new company is announced, and the works, 
which des been idle for some time, are to be *, into operation 
shortly. It is a that in a few days the Lowther Iron- 
works will be put in blast. Mr. William Wilson, for many 

ears secretary to the West Cumberland Iron and Steel Company, 
has been appointed. managing director to these, the Lowther 


Two of the furnaces of the new Tron 
have been blown in, two others which have -modernised are 
being pre for blast, and two old open-mouthed furnaces are 
to be pulled down and re-constructed. The company, it is said, 
intend developing steel-plate rolling. - 

The strike at Yarlside Ironmines, near Barrow, of miners, for 
an increase of wages, has terminated by a compromise. : 

Several miners who during the recent depression ee greagp to 
Colorado and elsewhere, are beginning to come to the 
mines in Furness and in Cumberland. 


THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 

Tron still continues to rise with remarkable ra _. Three 
months ago, hematite was worth 52s; 6d.; last Mon ay it was 
quoted at £7 per ton. Ore has doubled its value in the same 
period. This week the local merchants issued a circular stating 
that common iron was advanced £1 a ton, making its price 
£9 10s. a ton. Even at that figure merchants decline to 
book heavily for forward delivery. The result of this, of 
course, isto send up the stocks of all companies which have 
to do with iron and iron ore. A glance at the Sheffield 
share-list is at present very instructive. On March 4th, the 
shares of William Cooke and Co., Limited, stood at 45 dis. 
Being £50 shares, £45 paid up, they were thus practically value- 
less. ‘They are now quoted at 20 dis. Sheepbridge Coal and Iron 
Company, on March 4th, were at 48 dis.; they are now } premium ; 
Staveley Coal and Iron were at 14 premium ; they are now at 30 
premium ; Parkgate Iron Company were at dis.; they are 
now at 2 premium; Bilbao iron ore have improved from 20} to 
39; Bolekow, Vaughan, and Uo., from 4 dis. to 21 premium; 
Wm. Jessop and Sons, Limited, from 10? dis. to } premium. 
Other companies might be similarly contrasted to show the 
immense improvement in values that has taken place. 

I was over most of the working quarters in the east end last 
Monday and Tuesday. Everywhere I found the signs of brisk 
trade. In the streets, lorries, full of steel and other goods, 
followed hard on each other’s heels; the works were all ablaze 
with furnace fires, and overhead the chimneys sent forth immense 
volumes of smoke, while lower down the steam spurted viciously 
on every side. *‘ All our works were si to time this morn- 
ing,” said the head of one large concern, ‘‘and a most unusual 
| on a Monday morning.” 

I find a general impression, that despite the hurrying-up of 
prices, the revival in the iron trade will hold this year out 
at least. It is just sible, however, that if advances continue 
to be made with such rapidity, production may be again stimu- 
lated into over-production, from which the country has already 
suffered so er a In that case the reaction would be as 
as the rise. Still I cannot find thatthe iron merchants, or their 
customers, fear 5 cb. ag this direction for a considerable time. 

The Wortley Ironworks, about the oldest in this part of the 
country, were closed while the iron trade was so depressed, the 
employers candidly stating that they intended to remain idle till 
they could work at a profit, The protitable point must now have 
been reached, for the furnaces have been relighted. 

Railway material is in greater demand than ever. Good orders 
are received for India, but the bulk of the production goes to the 
States. Of course the increased price of hematites has had quite 
as much to do with forcing up prices as the heavy demand. Prices 
are now from £8 10s. to £9 per ton, which is double the rates of 
three or four months ago. Other kinds of pen material, 
particularly tires, are also in great request at considerably im- 
proved values, 

Messrs. John Brown and Co., the Atlas Works, have com- 
menced the manufacture of steel on the Siemens-Martin prin- 
ciple, which is a somewhat more costly ge than the Bessemer. 

is company have heavy orders in hand for boiler and ship- 
plates, the prices of which have now greatly advanced, boiler- 
plates being quoted at £11 5s. to £13 10s. 

Her Majesty’s Government have give out heavy 
orders for ship-plates for the Colossus and Majestic. Some of 
these plates are being made in South Wales, and others are in 
nies of manufacture by Messrs. Charles Cammell and Co., 

'yclops Works, and Messrs. John Brown and Co., Atlas Works. 


THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

THE rapid increase in the price of iron cannot be al er 
viewed with complacency. At the a ars on the 6th 
inst. the general quotation for No. 3 was 56s. On ‘Tuesday last 
the lowest quotation for immediate delivery was 62s. 6d., and if 
delivery was required to be deferred for two or three weeks 65s. 
There was nothing beyond the general improvement whicii has 
previously been referred to, to warrant such a rapid rise ; in fact 
this great advance was mainly due to a return of the old gambling 
spirit which used to characterise the Cleveland market five or six 
years ago. It is perhaps natural that after a period of long 
depression in which ironmasters could not save themselves 
from loss and iron merchants had simply no_ busitess 
at all, there should be asomewhat reckless when Lag aris 
seems to be.once more assured. None the less, however, is this 
to be regretted, because the immoderate running up of the price of 
Cleveland iron must necessarily have the effect of shutting it 
out of markets which are at present open to it. On Tuesday 
afternoon a fall of Scotch iron was d, and tr cti 
in Cleveland iron were weaker a‘terwards. On Wednesday the 
ruling price for prompt acvem ° was 61s. 6d., and neither buyers 
nor alee were anxious to do business for forward delivery. 
Messrs. Connal and Uo. state that their Cleveland stock now 
amounts to 105,450 tons. 

The present month will witness several offers of coal winning 
and ironmaking plants for sale, which were once amongst the 
most lucrative in this district. ‘The colleries of Messrs. Charlton 
and Co., the Thrislington Collieries, and the Loftus Ironworks 
are amongst the most prominent. Attempts are being made in 
the latter case to float a company for the purchase of the works, 
The Loftus furnaces are carefully constructed, but they suffer 
from great disadvantage owing to their ition. It was origi- 
nally intended to build them nearer to Middlesbrough, but the 
site upon which they stand, which is a bold cliff at Skinningrove, 
on the coast a few miles from Saltburn, was fixed upon, in conse- 
quence of its nearness to the ironstone. While, however, saving 
about 8d. per ton in that respect, the company which worked the 
furnaces had to pay the considerable railway dues for the con- 
veyance of coke to the furnaces and for the removal of pig iron, 
and consequently the advantage hoped it to gain was more 
than nullified. e price of pig iron is, however, sufficiently 
high at present to yield a margin for these drawbacks. 

essrs. Downey and Co. are hastening on the renovation of 
the three Lackenby furnaces which they recently acquireé. They 
are spending not less than £10,000 upon them. 

e pro for the reconstruction of the Rosedale and 
Fe rybill ron Company and the North Yorkshire Ironworks 
Cc mpany will shortly be issued. When these works are re-started 
they will form a great addition to the iron-making and iron- 
manufacturing plant of the district. ' : 

Iron manufacturers find no difficulty in obtaining good and 
remunerative orders. Prices continue steadily to increase, and 
are now nearly double what they were three months ago. There 
has not, however, been any jerky rise as in the pig iron trade. 

Late last week, the accountants who were appointed under the 
sliding scale arrangements, which were entered into between the 
ironmasters and the blast furnacemen and the ironstone mine- 
owners and the miners, made their first report after an examina- 
tion of the ironmasters’ books for the quarter ended 31st Decem- 
ber Upon the application of the miners and blast furnace- 
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‘men for an advance of wages at the latter end of October last 


the mine owners and ironmasters, although definitely announcing 
that owing to their engagements with old ccntracts they were not 
then reaping the aes of of the improved prices, they were 
willing upon a sliding scale arrangement to grant an advance of 
10 cent. in each case. That advance was made upon asliding 
a which assumed that the average price of iron then was 42s. 
The accountants, however, find that the average price received 
for the quarter has ie beg £1 16s. 7°94d.; consequently the 
blast furnacemen and miners are not entitled to any further 
advance at present, The returns for the next quarter will, how- 
ever, show a very material advance. : 

The demand of the platers, rivetters, and other “ ironmen” 
employed at Messrs. R. Dixon and Co.’s, Cleveland Dockyard, 
for an advance of 15 per cent. i.¢., for a return of the reductions 
which were made from them durin year, is the subject of 
considerable discussion in Cleveland. The men at the other ship- 
building yards in the neighbourhood do not appear to approve of 
the action which Messrs. Dixon and Co.’s men have taken, which 
they allege will prejudice them in a general application for an 
advance which they intended to make early in the spring. The 
master shipbuilders have had the question under consideration, 
and it is not improbable that if the demand is persisted in it may 
lead to a lock-out. No decision has yet been arrived at. 

The engineering trades are pretty fully employed in conse- 
quence of the large amount of shipbuilding which is now being 
carried on in the district. ere is a considerable demand for 
marine engines. Pipe founders are also well employed, and prices 
generally are becoming remunerative. 

The gigantic works which the North-Eastern ap | Company 
is carrying out at Hartlepool are approaching — and 
very soon some of the finest docks on the coast will ready for 
use. The North-Eastern Railway Company is expending about 
£400,000 upon these works. : 

There is, in consequence of increased iron uction, a large 
demand for coke, the price of which is ascending. The demand 
for coal and other qualities, steam, manufacturing, and house- 
hold, is very good, but prices have not risen during the week. 


NOTES FROM SCOTLAND. 


(From our own Correspondent.) 

‘Tue Glasgow iron market continues exceedingly strong and 
active, and there has again been a decided advance in prices in 
the course of the week. Both for home use and foreign export 
the demand is very heavy, and the market has been excited and ex- 

tionally animated since the date of my last report. The foreign 
shipments are heavier than they were in the preceding week, but 
scarcely so much so as we might have expected from the amount 
of buying that is taking place in the market ostensibly on 
foreign account. In the weeks immediately to come, should 
the exports not largely increase, it will be a fair inference that 
much of the iron that has been purchased as if it were for 
export has been merely secured for speculative purposes. There 
isa t of speculation on the part of the outside public. 
The arrivals of pigs from Cleveland are greatly increasing, but it 
is understood that a considerable proportion of the imports are 
being delivered under contracts arranged several months ago. 
The production is being not only freely maintained, but increased, 
there being one furnace more in blast than at the date of last 
net jose upon 4000 tons of pig iron werg added to the stock 
of Messrs. Connal and Co.’s stores in the course of the past week, 
and they now contain an aggregate of 425,575 tons. 

- Business was done in the warrant market on Friday up to 
71s. 9d. cash. On Monday the market opened very strong at 
72s. 6d. cash paid, and the prices closed for the forenoon at 72s. 9d. 

id in a week ; the afternoon market opened steadily at 
72s. 10d. sellers, with sales ually down to 72s. 6d. in a few 
days, improving to 73s. 1}. cash, d in a few days. The 
market was somewhat quieter on Tuesday, with business at 
73s. 3d. to 72s. cash, and 73s. 9d. to 72s. 9d. one month. The 
market was dull on Wednesday morning, but recovered in the 
afternoon, and closed with buyers 72s. 6d. cash and 73s. one 
month. To-day—Thursday—business commenced at 72s. 9d. 
cash and 73s. one month, but receded to 71s. 6d. cash. 

The heavy demand for makers’ iron has sent up the prices in 
amounts wayne from 3s. to 10s. per ton for No. 1, and from 
2s. to 5s. for No. 3. 

The malleable works of Lanarkshire are all busy, with the 

of a continuance of good trade for months to come. In 

department the w: are, by mutual consent of employers 
and workmen, regul: by_ those in the North of England, and 
the arbitration board of the latter district having lately conceded 
an increase, the ironworkers in this district had their wages 
cent. in the pay of millmen, shinglers, rollers, an 
1s. 3d. per ton in that of puddlers. ma 

Last week’s shipments of iron manufactures from the Clyde 
embraced £4300 worth of machinery, of which £1600 went to 
Rangoon, and £1500 to Mauritius; £14,000 miscellaneous 
articles, of which £3800 went to New York, £2240 to Mauritius, 
£145 to Monte Video, £3325 to Rangoon, and £1200 to Dunkirk ; 
locomotive engines valued at £5000 to Bilbao, and £3720 to 

uritius ; worth of railway sleepers to Monte Video; 
£2200 sewing machines ; and 275 tons of old iron, valued at £1100, 
coal d rise in 
@ prices o! lo not portion to those of pig iron, 
the thlpping demand being small, and most, if not all, of the 
ironmasters ,are ha their furnaces and works supplied from 
their own collieries. e exports from Glasgow bassioes in the 
course of the past week comparatively small. In the eastern 
mining counties the inquiry for shipment has somewhat slackened, 
as it generally does at this date, but the trade as a whole is 
good, and prices are comparatively firm. 

The proposal of a sli ling le, which some weeks ago was 
regarded with very general favour by the employers, and was 
also making good progqece in the estimation of the workmen, is 
likely to be less generally adopted than was anticipated. Heavy 
speculation in iron warrants, together with the good demand, has 
forced up the prices of pigs more quickly than was probably 
expe and the ironmasters have at present little prospect of 

their lus coal to advantage ; it is not to their interest 
that wages should rise so rapidly as a scale, based on the advance 
in iron, would render necessary. The colliers, on the other hand, 
are unwilling to adopt a sliding scale with the big darg, and the 
consequence is that in a number of instances the men have 
received advances of wages, leaving it to their option whether 
they shall turn out the large or email derg of coals. 


WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 
iod be ly di 


themselves just as the Ferndale men had done before 
as had one 


THE 
sliding 
am 
them 


ment, and fall in with the general body. 
arrangements in the same district for the same class of work can 
but end in all the old disputes and difficulties. One distinct 

between the Coalowners’ Association and the colliers is 
what is wanted, and it is reasonably urged that the following 
would be the best :—The present price of coals to form the 
standard ; wen y tek to be when price rises 4d., not 6d., as 
in the Ocean and F. e 


reasonable expectation that a good well-matured scale will be 
adopted in a few days. Mr. Lewis, the chairman of the associa- 
tion, has lent every effort in this direction, and the settlement of 
a scale, and the security in consequence of a permanent and 
| will be due in a great measure to him. 

see that the good feeling existing between coalowners and 
men is already productive of favourable results. . 

The coal trade is improving in a striking manner. The export 
from the whole of South Wales last week and Newport was in 
excess of 130,000 tons, and taking coastwise total and that sup- 

lied to bunkers, the quantity of coal actually sent away from 
Bardiff port last week was 129,122 tons. Quotations remain the 
same for the present, and I am informed that three-fourths of 
the year’s output is contracted for at existing quotations. 

In coke there has been a good deal of life infused of late, and 
had the make generally been sold at the prices now quotsd 
makers would have netted large sums. The fact is, however. 
that contracts for the year have been made at 10s. per ton. i 
know of one large ironworks which has secured its coke for the 
whole of the aed at that # ss Buyers not so keen in their 
— will have to give 20s., and there will be some difficulty 


In the Rhondda Coal Valleys a marked improvement has taken 
place of late. The Ocean and other collieries have secured 
contracts and regular work. Ihave referred several times of late to 
the well-known weave Works, Aberdare, and pointed out their 
value. Now it would appear that there is a possible chance of a 
strong firm re-starting them. I hear that a meeting takes place 
this week in London to decide the affair one way or the other. As 
a large expenditure in modernising portion of the works took 
place a little before the stop) , it would not take long to 
start one at least of the furnaces. Promising movements 
are taking place in other parts of the district. The Melingriffith 
Works are in full activity, and as prices are still running up for 
coke and charcoal plates, the liquidators will have made a 
decided hit by the restart. Coked plates are withdrawn again 
from quotations. Makers say that their books are full, and 
fancy prices, some as much as 30s., have been named for pressing 
supplies. The Blaenavon Steel Works may now be definitely 
said to be started; a new blast furnace has n blown in, and 
this week a mill will be in active operation. 

With reference to the Blaenavon Ironworks the official 
liquidators entered into an arrangement on the 18th December, 
with the sanction of the Vice-Chancellor, for the sale to Mr. 
Quilter of all the company’s property, with the exception of 
unpaid capital and some books and requisites, subject to the 
mortgage charges and other liabilities, for £75,000. This sum 
has been paid, and I hear that a new company is forming. In 
@ pros 8s issued the ewe undertakes to pay off mortgages 
of £125,000 and other liabilities, the company taking over the 
a on the same terms, allowing Mr. Quilter the expenses 
of forming the company and £1 per cent. commission on the 


capital. 

The activity in the iron and steel trades is becoming very marked. 
Last week Dowlais sent 2650 tons of rail to India and 1000 tons to 
New York ; Cyfarthfa 351 tons to the same destination. The 
Forest Iron and Steel Works are doing a very large business, and 
though some orders date from the time when quotations were 
low, there is still satisfactory trade doing. During the week 
250 tons igs were sent by the empeny to New York, and 1150 
tons to Bs: timore. From Cardiff and Newport there are larger 
quantities of rails, old and new iron and steel, scrap, spiegel, and 
steel blooms going than at any period since the new revival. 
Prices, too, are running UP j I hear of iron rails sold for over 
£8. Dowlais is asking £1: for boiler plates, and in many places 
merchant bars are up to £9. 

There are some fears that the advance is too rapid to last. 
Advices, however, from the States show that renewed demands 
for our rails are to be expected. Steel rails are being quoted 
here at £10, and business is difficult to be placed even at highest 


PRICES CURRENT OF IRON AND STEEL. 
Tue follo’ prices are corrected up to last night, but it should be 
borne in mind in many cases makers are prepared to quote diff t 
terms for special contracts. It is obviously impossible to specify these 
cases and terms, hee give more than the market quotations and makers’ 


prices. uuld also refer to our correspondents’ letters. 
PIG IRON AND PUDDLED BARS. 
£58. 4. £8.4. 
G.m.b.—No. 1.. .. .. 315 0} Glemgarnock—No.1 .. 4 8 6 
No. 3.. .. .. 310 0 No.8 .. 818 0 
Gartsherrie -No. 1 410 0| Dalmellington—No.1.. 4 2 0 
No. 3 315 0 No.3... 310 0 
0. ae 
‘Summerlee—No.1 .. 410 0 
No. 3 - 318 0} At Le 
Monklund—No.1.. .. 315 0 4 
No. 3.. 310 0 | CLEVELAaND— 
Nu.8 .. 818 6 Bot cc os 8.68 
2s BMW No. 4, foundry .. .. 217 6 
At Broomielaw. No. 4, forge .. .. .. 218 6 
Calder—No.1.. . .. 4 5 0| Mottledorwhite .. .. 217 6 
At Port Dundas. Thornaby hematite - 600 
MonmovurtusutrE—No, 8 tin-plate pig iron, 60s. 
s. d. 8. 
Waes—No. 2, f.0.b., Newport 37 6t.000 
40s. per ton for rail quality. 
Common pig, at works os ~- 800t 000 
Sheffield .. 8 4 Oto 8 6 0 
No. 3 oe 8 0 40 
LancasHire, in Manchester—No. 3 & No.4 310 Oto 0 0 0 
K. H. Messelmoun .. ee 610 615 0 
Hematite, at works, 2} dis. for prompt cash. 
Millom “‘ Bessemer "—No. 1 to No. - 8 4 Oto 810 0 
Mottled and white .. oe oo oe -- 610 0 
Maryport Hematite—No. 1 to No. 5 -- 610 Oto 615 0 
Puddied Bar— 
Wates—Rail quality, at works ee «+ 510 0to 0 00 
CLEVELAND, delivered .. ee ee - 510 Oto 515 0 
MippLEsBroveu léin., plate quality, perton 6 0 Oto 0 0 0 
CASHIRE ee 610 0t0. 700 
Guascow, f.0.b. .. ee oe 9 00t0o 000 
MANUFACTURED IRON. 
Ship 
Guascow, f.o.b., per ton 810 9 0 0 
Wa.es—At wi net 810 9 0 0 
MIDDLESBROUGH .. 90 0t0 00 
Boiler Plates— 

ELSH os os 12 0 0 0 6 
Lancasutre, to 5 cwt. each plate +» 1010 0to 1310 0 
SHEFFIELD .. os ll 5 0to1310 0 
Bow Line and Low Moor— 

Under 2} cwt. each, upto4cwt. percwt. 2 2 Oto 2 7 0 
4cwt. up to7 cwt.andupwards.. +» 210 Oto 219 0 
STAFFORDSHIRE .. 1110 Oto 13 0 0 
free on trucks 10 6 Otol2 5 
Gtascow, f.0.b., per ton oo ee + 10 0 0to 1010 0 
Angle Iron— 

Bow ine and Low Moor, per cwt. .. es 1238 
STAFFORDSHIRE .. oe oe eo - 910 Otol2 0 6 
LaNCasSHIRE oo” 8 0 Oto 910 0 
f 710 0t. 900 
Round Oak 10 2 6to15 0 O 

815 Oto 915 0 
oe oo 610 0 
f.0.b., per ton os as 80 Ot 810 0 


Bar Iron— 5 
Low Moor and Bow per cwt. .. 


119 Ot. 240 
STAFFORDSHIRE .. ee 10 0 0t0 1210 © 
Rounp Oak « 112 6t01510 0 

Merchant Bars— 

StTockTon .. as ne 0to10 0 
WELsH ee 815 9 0 0 
LANCASHIRE ae - 810 0 6 
SHEFFIELD—Bars from warehouse .. - 910 Oto 0 0 @ 
oops os - 1110 Oto 0 

oe ts 1310 0t0 000 
Nail Rods.—G.ascow, f.o.b, perton .. 9 0 0to 0 0 6 
Rails—G.asoow, f.o.b., per ton oes -- 610 Oto 710 0 
CLEVELAND 510 Oto 615 0 
WaLes es os 8 0 Oto 8 7 6 
Railway Chairs—G.ascow, f.o.b., perton .. 410to 5 0 
Pipes—Gtascow, f.o.b., per ton as ee Oto 510 

STEEL. 

works— ££8.4. 
8 steel oe 10 56 0 @ 
Ordinary castrods .. on 15 7 6to22 0 0 
Fair average steel es ee 2 0 0t0 38 0 0 
Sheet, crucible .. es 21 0 Oto6l 0 

its, Bessemer -- 1310 001710 0 

Best special steels @ 0 @to76 0 @ 

—Siemens,at works .. 0 0 0t. 000 

q , at works «- 5 9 Ote 610 @ 

Do. 70 0to 710 0 

Wates—Raills .. .. .. ef 10 0 Oto 0 0 0 
MISCELLANEOUS METALS. 

240-4 

Copper bess perton 6510 0 to 6610 @ 
British cake and ingots on ee 7 0 Oto 7110 O 
Best selected .. oe 7210 0to7310 0 
British sheets, strong oe - 7% 0 Ote7710 0 

Tin—Straits ee ve ee oo 92 0 0t0 9210 0 

oe - 9410 0 0 

ee 0 0 0t097 0 0 

»  Yefined,in blocks .. 97 0 0tc00 0 0 

—| pig «« 0 0 0t000 0 0 
Spanish do. ° oe 1810 @tol9 0 0 
Sheet ° -- 1910 0020 0 0 
lish .. 0 0 0t000 0 0 

Zinc - English sheet oo 00 

Phosphor Bronze—per ton— 

Boating metal XI ee ee -- 110 0 Oto 00 0 0 
Other alloys os es -- 115 0 0to130 0 0 
Nickel, per Ib., 2s. {6d. to 33. 

COAL, COKE, OIL, &c. 

Coke— £8.d. £8.d., Glasgow—Per ton, f.0.b.— 
Cleveland, at ovens 0 14 6—0 15 6 Main.. .. .. 0 800 00 
01060140 Splint .. 8 6—0 90 
Sheffield .. .. 0140-0160 Smithy .. 0 11 6-0 13 0 
Waloe Rhondda. 0140-0 00 

00 Lanceshire—Wigan pit pricse— 

South Dur! © 66-0116 Pem ait. 0 66—0 70 
Derbyshire— Forge coal 6 56-0 60 

ee 

k .. .. 0 38-0 60 s+ 30-0 88 
South Yorkshire—At the pits— 

ranch .. .. 0120-0149 , tun. £8.d. £5. d. 

Silkstone,house 0 11 0—0 13 0 Ladoil .. .. 42 00—4400 
Conver eo 76-0 90] Linseed .. .. 28 0 0—28100 
8t.am *.. 0511-0 66] Rapeseed, brown 29 10 0-300 0 
Slakt . .. 30-0 56 » Engl. pale 31 00-0000 

, less 24.. 0 
House, at 0 66-0 83 
Small steam 0 16-0 26|Tallow.. .. 43 0 0-45 00 

* Supplied to railway com 3 and works. ¢ In cases it 

is not brought out of 


Quebec, pine Ist .. 13 0 28 


£8. £8. 

yellow.. 3 5 5 0 

pitch .. 3 5 410 

Oak .. .. 415 515 

Birch 415 

Elm 40 015 

Ash aD 

Dantsic & Meml. oak 310 5 0 

» undersized 11 20 

, Swedish . 110 2 5 

Wainscot, Riga, log.. 215 610 

Lath, Dantsic,fathom 4 0 5 0 

St. Pe' 6070 
Deas, per C, 12ft. by 

by 9in. 


10, 


PRICES CURRENT OF TIMBER. 


Quebec pine, 2nd.. 9 10 
Canada, spruce Ist. 10 
8rdand 2nd 6 10 

Brunswick .. 6 0 
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THE, ENGINEER 


THE INSTITUTION OF MECHANICAL 
ENGINEERS. 


A GENERAL meeting of the Institution of Mechanical 
Engineers took place in the theatre of the Institution of 
Civil Engineers at three o'clock yesterday. Business 
commenced by reading the minutes of the last meeting 
and the annual report. Mr. Robinson, the retiring 
president, made some remarks on the report, dwelling 
more en, on_the financial part of it and upon 

the] labours of the Research Committee. Mr. Daniel 
~ Adamson took the opportunity to make a proposal that 
some permanent record should be made of the works of 
William Howe, as the inventor of the locomotive link 
motion among other things, and it was agreed that he 
should address a communication to the secretary on the 
subject. A vote of thanks having been accorded to the 
retiring president, Mr. E. A. Cowper took the chair and 
delivered an ws «Ba of which the following is an 
abstract :— 

PRESIDENT’s ADDRESS, 


After some well-chosen remarks on his election to the 
office of postion he referred to the removal of the Institu- 
tion to London. He said sufficient time had now elapsed 
to show the wisdom of the change, a change which has 
proved a perfect success. Mr. Cowper did not give, as is 
usual, a brief history of what had recently been done in 
mechanical engineering, or sketch what was being done, 
but directed attention to the position of the country 

to the advancement of 

manufactures generally. “{t cannot,” he said, “be 
doubted for a moment but that the manufactures and 
commerce of this country depend very greatly upon 
mechanical engineering skill and invention, and if this 
country is to continue to be called ‘the manufactory of 
the world,’ we must on no account shut our eyes to what 
is now going on around us in many countries. I much 
_ fear that some manufacturers have so little enterprise 
about them that they consider they are eee if 

y e things—perhaps chiefly or entirely by hand— 

as their fathers did, in small numbers, instead of 
attempting to manufacture articles in a better manner, in 
large numbers, by machinery. They seem to forget that 
in past times the sale here depended very much upon the 
fact that they had no rivals or competitors for the trade, 
owing to foreigners not having devoted themselves to 
manufactures, and, indeed, having been very much 
hindered from so doing by very frequent wars taking 
place actually in their countries, whereas we have had no 
warsin this country for200 yearsormore. Now, there is one 
percha fact that has, perhaps, hardly been considered 
sufficiently by mechanical engineers and manufacturers 
generally, and it is this: when railways first began to 
spread over the Continent, engineering tools and machines 
were just springing into existence in England, and partly 
' for the purpope of manufacturing the locomotives, for 
which there was a large demand. Then, when foreigners 
had to repair their engines, they bought engineering 
tools and machines, and were able to work them without 
any very highly skilled labour, such as our old millwrights 
were obliged to possess in our fathers’ and grandfathers’ 
time, so that in a very short time, despite the want of 
skilled labour, the contjnental firms became not only 
the manufacturers of their own locomotives, but of 
all other kinds of machinery. t must now be 
done, if our commerce is to flourish, our manufac- 
turers keep to the front, is, that instead of 
trying to avoid adopting any new improvements, and 
refusing to experiment or incur any outlay for the pur- 
pose of trying to improve their wares, and the means of 
producing them, they should work heartily, and mecha- 
nical engineers should do so too, in adopting and improving 
machinery to produce in a better manner by pores, in 
quantity, and, therefore, economically, what pre- 
viously been done in a small way expensively by hand. 
Often, too often, a good thing is allowed to lie dormant 
for years because each manufacturer thinks he will let 
some one else in the trade spend his money to try 
the pro ; but the energy shown in the United 
States in proving a new thing as soon as_ brought 
out—and on the Continent also: very often—and 
adopting it if good, has a wonderful effect in promoting 
rogress and increasing the prosperity of the country. 
metimes it has struck me that mechanical engineers 


hardly seem to think it their province to strive to| Wheelb 


improve manufactures generally, and confine their atten- 
tion too much to tools and engines, more particularly for 
engineering purposes ;. whereas a little more, or I would 
say a great deal more, co-operation between manufac- 
turers, who know what is wan and engineers, 
who would quickly find out how to accomplish 
it, would be of the greatest possible advantage to 
the commerce and manufacture of the country. A 
difficulty well stated is already 
But our manufacturers and mechanical engineers 
must come together, must interchange their ideas and 
correspond freely, if any great is to be accomplished 
in maintaining this country in the proud position of 
being the manufactory of the world ; and as some of us 
gave an earnest helping hand to establish this Institution, 
so I would venture to ask all our members to join hands 
with our friends the manufacturers, to make as much use 
as possible of the advantages of this Institution, which 
as stated in our rules was established to enable mechanical 
engineers to meet and to correspond, and to facilitate the 
interchange of ideas respecting improvements in the 
various branches of mechanical science, and the publica- 
tion and communication of information on such subjects.” 


At the last meeting Mr. Cowper proposed certain 
forms relating to admission of stu and. associates, 
which were porenieg. pat to the meeting and 
Resolutions, of whic J. Cowling Welch gave notice 
at the last meeting, were also put to the meeting. One 
of these ic proposed. that copies of the panes which it 
was in! should be read, should be sent to those 
who before 


overcome, 


the fifty miles, or al 


meeting at which they were to be discussed. Respectin; 


ting 
the proposal, Mr. D. Adamson said he thought the 
fourteen days wholly unnecessary, and only wanted by 
critics who like to search through all their books and 
dictionaries, and then come to the 
of their borrowed moonshine from books. This he 
contended was not wanted at the meetings as it can 
always be had ; the spontaneous criticism resulting from 
practical information and experience was, he considered, 
of much more value in these discussions. The resolution 
was amended so that any member may have a paper by 
asking for it as much before the meeting as possible. 
Another resolution proposed the reopening of the discus- 
sion of a pe by notice on the part of a number of 
members. This was passed in an“ amended form which 
makes such a prooseding. with reference to a paper rea 
at a preceding meeting, in order, but which leaves it in 
the hands of the council to decide upon, according to 
circumstances. A paper, of which we give an abstract, 
Ta then read by Mr. B. C, Browne, of Newcastle-upon- 

:— 


On Brown’s Tramway Locomotive. 


This paper describes the tramway locomotive, with 
slight modifications, which was fully illustrated in THE 
ENGINEER at pages 361,388, and 385 of vol.xlv. The author 
having considered the conditions that should be fulfilled 
in a tramway locomotive, came to the conclusion that 
anon existing engines they were best and most econo- 
mically met by the engine of Mr. Charles Brown, of Win- 
terthur, as illustrated in our pages. This engine has 
worked Poni Are Geneva since the summer of 1877 ; in 
Milan since the beginning of 1878 ; in Hamburg and in 
Strasburg since the summer of 1878 ; in Paris since the 
autumn of 1878 ; in Rome and in Tivoli since June, 1879 ; 
in Ribeauville since August, 1879; in Florence and in 
the above places, where the engines are in regular wor 
they have ens or are, running on probation at Lisbon, 
Oporto, Turin, Brussels, Berlin, Cologne, Madrid, Milan, 
Monza, Villa Regoa, and Villa Reale (Portugal). Inmost 
of these places the question of steam versus animal 
traction has been decided in favour of the former ; but 
carrying this decision into execution has been frequently 
ry tart by the conditions im by local authorities, 
or by financial difficulties. The leading features of the 
engine are the high pressure used—220 lb. on the square 
inch—and the arrangement of the cylinders and motion by 
which they are kept out of the dirt. The boiler consists 
as will have been learned from our illustrations, of 
a vertical cylinder, containing the fire-box in its lower 

rt. To this is rivetted, opposite the fire-door, a 

orizontal barrel with tubes like that of an ordinary loco- 
motive ; but the barrel is entirely below the water-level. 


Owing to the height of the outer fire-box there is a very | ha 


great range of water-level—about 20in. Hence the driver 
need never attend to his fire or feed his boiler during the 
longest run usual on tramways. The cylinders 
are horizontal and 96 above the foot-plate, 
the steam chest being below the cylinders, by which 
arrangement they are always kept clear of water. 
Each piston rod works a rocking beam, which, by means of 
a connecting rod at the other end, transmits the move- 
ment to the driving wheels, and thence by ordinary 
coupling-rods to the leading wheels. The chimney is 
very large, and has interior chimneys of graduall 
decreasing diameter. But if acondenser is required, whic 
probably will almost always be the case in towns, the 
steam ascends to a layer of copper pi which are 
arranged over the roof and kept cool by the air passing 
over them. The condensed steam flows down to the 
small tank, which can be emptied at the end of the run. 
The valve gear is worked off on the connecting-rod, and 
excentrics are not used. The principal dimensions and 
particulars of the three types of engines at present made 
are given in the following table :— 


T: 
Particulars of engine. No. | Novi. | No fit. 

Weight in working order with- 

out condenser... ... ... | 17,0001b. | 14,509 Ib. | 11,600 1b, 
Weight in working order with 

condenser... ... | 18,3001b. | 15,500 1b. | 12,300 Ib. 
Water in tank... ... ... ... | 160 gals. | 110 gals. | 108 
Weight of fuel... ... | 270]b. Ib. 180 lb. 

base... 5ft. 5ft. 4ft. 10in. 

iameter of cylinder .:. ... 1,in. 
Heating surface... ... ... 130 102 ft.| 81 sq. ft. 
Maximum pressure... ... ... 220 220 Ib. 220 1 
Extremelength... ... ... | 12ft. 3in.| 12ft, lift. 
Extreme breadth ... ..... | 6ft. Gin. | 6ft. 4in. | 6ft. 4in, 
Extreme height... ... ... 12ft. 12ft. 12ft. 
Tractive force, with 24in. 

wheels... | 3000 1b. | 2300 1b. | 1700 lb 
Tractive force, with 28in. 

wheels... ee | 2570 1b. | 1970 1b. | 1450 1b. 


Of cost of working there is not yet any actual expe- 
rience in KE In Strasburg, where each engine 
draws at different times two, three, and frequently four 
cars, it is considered that, since a sufficient number of 
horses would have to be kept to work the maximum 
traffic, the comparison between the cost of engine power 
and of horse power is very greatly in favour of the 
former ; and that even where a fixed and regular traffic 
exists the cost of engine power is much less than that of 
horses. In Strasburg the (pers ge Fg twelve engines of 
No. IL. type. During the week six to eight engines are 
at work ; but on Sundays often the whole twelve are 
running, as the traffic on the week days does not average 
more 40 ras! cent. of the Sunday traffic. The con- 
sumption of fuel and oil, as well as the distance run, 
during four months in 1878, is shown in the table in the 
next column, taken from the books of the company. — = 

The cost of working per day, according to the books 
of the Stras' company, is equivalent to about £1 for 
t 5d. per mile. It is necessary to have 


from one-fourth to one-third more engines than are daily 
at work, so that epeirm washing out, cleaning, dc., may 
be done thoroughly, and also as a reserve for contin- 
gencies ; and assuming this, the cost of working six 
engines daily with two in reserve would be, taking the 
prices of Strasburg as correct, 146°283, or 24°38 
per week of six days, or say 6d. per mile. The reserve 
engines being occasionally in service, would make the 
daily cost per engine zomewhat less. On the Hamburg 
and Wandsbeck Tramway, where the service is more 
severe, the line in bad order, and the means of repairing 
very scanty, each engine has to run 81 miles i 


day with two cars, or has ten double trips per day. 
consumption is 670lb. of gas coke per day, costing 6s. 
Fuel, including | Lubricating |S 
getting up steam. material. 
Month. 
r 
20 16 2°80 00 |51°00; 771 
September 23 67°20 | 2°25 1°06. | 49°20 | 680 
October ... | 25°25 | 70°25 | 2°96 113 | 48°50 | 604 
November ... | 30°50 3°30 0°81 | 44°80 | 560 
Mean ... | 24°68 | 50°11 | 2°82 0°75 | 48°87 | 654 
The daily outlay, including reserve engines, is 29°50s., 
which is equivalent to 44d. per mile only. or the year 


1877 the total number of double trips made amounted to 
118,911 ; the total calculated cost per double trip was 
407s. Hence, ten double trips, following the mode of 
calculating for steam traction, would cost per day with 
animal traction 40°70s., or 38 per cent. more than the 
cost with steam (29°50s.). 

A paper by M. Leon, read by M. Francq, Paris, of 
which the following is an abstract, was then read :— 

On Locomotives. 

M. Francq’s paper is a short reply to the discussion 
on the paper on_fireless locomotives, read at the last 
maasrison 4 of the Institution. In practice it has been 
everywhere proved that the chief heads of working cost 
with tramway engines are those for wages and main- 
tenance, and the main superiority of the fireless loco- 
motive lies, he says, in the reduction of wages which it 
effects, and in its economy in maintenance and repairs. 
He admits that the working parts of the fireless engine 
are too near the ground, and has prepared designs for 
raising them higher, so as to save them from the effects 
of mud and dust. He wishes to remark, however, that 
the repairs required from this cause on the fireless 
engines employed on the Marly-le-Roiand Rueil tramway 
ve been insignificant. This arises chiefly from the 
complete absence of ashes, and from the absence of 
coverings to the mechanism ; these latter being found, 

ows about among the parts of the engine, vating 
instead of diminishing the evil. The anther adds 
that he cannot approve of the arrangement ae 
for raising the cylinders by Mr. Brown of Winterthur. 
That it is defective is proved by the exces- 
sively bad condition in which these engines are now 
found to be. In the case of the fireless engine there are 
various other arrangements by which it would be prac- 
ticable to raise from the ground all the delicate parts of 
the mechanism. M. Francq maintains that hot water 
may be advantageously applied for working yey rig 

ilways, not exceeding twelve to fifteen miles in length, 
and where the gradients are similar to those of the 
Metropolitan Railway. In enggors of that opinicn he 
remarks that since 2000 litres of hot water (440 ap oom | 
are found to produce motive force sufficient to draw a 
of the gross weight of 36 tons over a line nine miles long, 
12,000 litres—2640 gallons—would certainly do six times 
as much work, or more than sufficient to draw a train of 
the Metropolitan Railway, which weighs 100 tons. There- 
fore there are really only two points to examine (1) the 

wer and rapidity with which the engine can start, and 
{3) the possibility of storing 12,000 litres of hot water on 
the engine. Power and rapidity of starting he would 
obtain with four ar pong and perhaps on straight level 
lines with two cylinders of large diameter. It is possible, 
he says, to provide not only for 12,000 litres of hot water 
on the engine, but also for a large Fc gp of cold water 
for condensation. An engine on this system, instead of 
weighing 35 tons empty, need only weigh 26 tons ; so that 
in working order a fireless engine for underground lines 
would only weigh 43 tons. The question of chargi 
the engines from stationary boilers is simply one o: 
proportioning the production of the boilers to the demands 
of the engines requiring to be cha in a given time. 
With respect to condensation, the author would not 
attempt more than the suppression of the noise of the 
escaping steam by causing it to expand in a large cham- 
ber, and then partially condensing it by contact with 
tubes having air circulating in them. He believes that 
by withdrawing from the steam all the water which it con- 

ins, the result, on underground lines, would be 
the steam would rise promptly to the top of 
the sage and would clear away with sufficient 
rapidity. For street tramways the author considers 
it possible to condense the exhaust steam completely ; 
but he asks whether its escape without any noise is 
not rather an imaginary than a real inconvenience? 
He believes that steam at high pressure is more advan- 
tageous, because its latent heat is lower, in proportion to 
the total heat produced, than the latent heat of steam at 
low pressure. But in order that this advantage may 
really hold, it is necessary to assume that the latent heat 
of the steam at high pressure has not given out a | 
number of heat units into the atmosphere after doing its 
work, than the latent heat of steam at low pressure. He 
considers that the limiting of expansion is, on an 
average, two-thirds of the stroke. With these data it 
must then be seen what is the latent heat of the steam 
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because the steam, after 
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| — 
when it enters the cylinder and when it escapes from it ; 
the difference is the loss of useful heat, given out into the 
air. Taking account of these practical considerations, 
the author has calculated that in utilising the heat 
existing in steam, a locomotive engine—not a fixed 
engine, for it is necessary not to confound the two—gives 
an efficiency of 44 per cent. only with steam at fifteen 
atmospheres, whilst the result is 60 per cent. with steam 


at four atmospheres. This difference of 16 per cent. is | 


still further increased, if we compare the results of an 
engine working with steam at high pressure and deliver- 
ing to the cylinder, 30 per cent. of water in the vesicular 
state, and the indoubtedly better results of an engine 
working with steam at low pressure, and that steam 
dried. He is thus of opinion that Mr. Cowper is in 
error in saying that steam generated at fifteen atmo- 
spheres cannot be used at four atmospheres without great 
Compare the case of the fireless locomotive to that 
of two vessels A and B, in communication with each 
other, of which A is filled with a supply of steam at 
fifteen atmospheres, or at a temperature of 199 deg. 
Centigrade—390 deg. Fah. If A is now put abruptly into 
communication with B, the pressure will equalise itself in 
the two vessels. If we suppose besides that the ratio 
between the two vessels is such that the common pres- 
sure in the two is that of four atmospheres—temperature 
144 deg. C., or 291 deg. Fah.—the amount of internal 
heat in the steam will not have changed, and no work 
will have been done. In the author's system the com- 
munication is not made abruptly, but gradually, till 
equilibrium is established ; the result, however, is the 
same. Now, according to the data in Zeuner’s work “On 
Heat,” the internal heat of steam, saturated and dry, at 
fifteen atmospheres, or 199 deg. C., in other words, the heat 
of the steam in the first vessel A, is given by 57634 + 
(0°2342 x 199 deg.) = 619°94 calories per kilogram. The 
samesteam, saturated and dry, at four atmospheres, occupy- 
ing the contents of the two vessels A and B, will possess an 
internal heat of 573°34 + (0°2342 x 144 deg.) = 60706 
calories per kilogram. The difference between these 
, is 12°88 calories per kilogram ; the steam at 
‘our atmospheres is therefore superheated by this amount, 
and this superheating has the effect of vaporising the 
minute drops of water brought over in the vesicular 
state.* This would not be the case on the contrary if 
the steam expanded directly into the cylinders; the 
would condensation, and the 
ect of the superheated steam in vaporising the water 
would not take place. 
The author acknowledges that the question which he 
has submitted is a difficult one; but the statements 
advanced by him, which were so much questioned, will 


‘shortly be verified by careful experiments. Asa practical 


reply, however, to the questions and criticisms which 
have been addressed to him, the author states that he 
has run a fireless engine on the Rueil and Marly Tram- 
way, with the same charge of steam, sometimes simply 
suppressing the expander, and sometimes admitting 
steam by the regulator and then expanding it by the 
link motion according to the pressure required; and 
that he has never found a greater consumption of steam 
with the expander,than without. 


The discussions on the two foregoing papers were 
taken together, but most attention was 409 to the 
Winterthur engine. Mr. Browne made some remarks 
supplementary to his paper, and stated that those 
interested may see the engine at work at Willesden, to- 
day, from eleven o’clock. Mr. Hughes, of Loughborough, 
was the first speaker in the discussion, and he fairly took 
the engine to im, and, in his opinion, found 
everything wrong. The engine altogether is one of 
the worst yet made, the use of so high a pressure 
objectionable, the iler weak, especially in the 
fire-box just under the tubes, the tubes too short 
for economy of fuel—position of cylinders not an 
improvement—much of what is said upon the low posi- 
tion of the cylinders and working parts of most engines 
being more fancy than real grievance ; instanced the 
condition of express railway engines sometimes covered 
with sand and yet without much or any damage. Spiral 
springs—undesirable things—condenser insufficient and 
exhaust wrongly carried through uptake—and a cold 
water tank better than any other condenser. In this 
strain Mr. Hughes criticised the engine, and some others 
followed him to some extent. Mr. Browne suggested that 
with respect to the high-pressure, 220 lb. was not so very 
much more than railway locomotives carry, and if a 
boiler bursts it makes very little difference wauier it is 
with 220]b. or 160lb. pressure. It is admitted that 
trouble has been experienced with the tubes of this as 
well as all the other engines in Paris, and it was explained 
that this was due to their overheating caused by deposi- 
tion of what may be called a calcareous soap formed by 
the carbonate or sulphate of lime in the waters of 
the Seine and Marne. That the tubes are short 
it was contended does not necessarily imply loss 
of economy in fuel, as the tubes may be small in 
diameter. It also pointed out the difference between 
the condition of a railway locomotive on a good clean 

and a tramway engine in a dirty, sloppy, or dusty 
street were very t, and afoot difference in height 
greatly reduces the evil. It will be seen that in the 
second table given the engine is shown to have consumed 
20 lb. of coke per hour during the first month, and that 
this quantityjgradually increased until it reached 30°5 Ib., 
about three months after. This was supposed to show 
how rapidly the wear and tear of the engine increased 
the cost of using steam. Mr. Browne offered as expla- 
nation that in cold months more fuel is used, and that 


* Professor Clausius has pointed out to the author that there will 
always be a theoretical loss in expanding by the expansion chamber. 
‘ing to the lower pressure, cannot be restored 
by that pressure to its condition. The process is therefore a non- 
reversible one, and by a well-known principle of thermo-dynamics a 
non-reversible } ay; cannot be the most efficient. The author considers 
that the loss due to this cause, as also to the friction of th 


dispose of part or all tiomed in the text. 
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the engines were probably doing more work in November 
than in August. Mt i, however, notorious that the tram- 
way engines in Paris and elsewhere on the Continent 
have cost very large sums for a Mr. Browne's 
paper showed that the expense under this head was 
already very great. Mr. Hughes also pointed out that 
the wheels of the Winterthur engine are very small, and 
that larger wheels could easily be employed. Mr. 
Crampton expressed similar views, and referred to the 
necessity of constructing tramway engines on the prin- 
ciple of the Crampton locomotives, by which they 
were carried on three instead of four punt, 80 as 
to remove the geen ges d between the loads carried 
on four wheels, and e the wheels free to play 
vertically to every gone | of a bad road. He 
also said that larger wheels should and could be em- 
loyed with insignificant increase either in cost or weight. 
Mr F. C. Winby remarked that it would be very little 
use discussing the perfection of engines until ee 
roads could made for them to run on. Mr. W. L. 
Holt referred to Paris experience in this respect, and 
was supported in his remarks by Mr. Crampton, Mr. 
Larsen, and others. It has now me evident to all 
interested in tramway engineering that the roads as at 
present made are utterly inadequate for the use of 
steam engines. They are not strong enough, and they 
cannot be maintained in order without continual destruc- 
tion of the road pavement. They therefure get into bad 
order, the ordinary traffic helps to make them bad, and 
engine and permanent way mutually knock each other 
to pieces. ‘Tramway engines as now made have worked 
well enough while the road is quite new, but a very little 
work is sufficient to make a tramway, as at present con- 
structed, old. Several speakers: spoke of the probable 
disuse of condensers, and Mr. Browne was of opinion 
that as soon as engines become general the con- 
denser will be discarded. It is therefore only a 
temporary uirement to meet the Board of 
Trade rules. Mr. Crampton referred to the use 
of coned wheels, and said that Mr. Haswell has 
reduced the wear of tires by 20 per cent. by using 
cylindrical instead of coned wheels. Mr. Adamson 
explained that the water of Paris was from limestone 
formation, and that the tubes became coated as above 
mentioned. This prevented the conduction of the heat 
to the water, and the brass tubes were heated to about 
the melting point of lead, at which temperature brass 
has lost almost all tenacity. Tubes of other material 
will be injuriously affected, though not so rapidly. The 
loss of strength by brass tubes, it was pointed out, ex- 
plained the sudden bursting of tubes, and the frequent 
trouble from this source. Peacock referred to the 
continued use of condensed water in the Metropolitan 
Railway locomotives, and remarked that, though this 
water was used, some fire-boxes had been in use for 
sixteen years. Mr. Tomlinso however, explained that 
only $1b. of tallow was served out to each engine per 
100 miles run, and that the water in the condensing 
tank is changed nine times during that run. 
No new fire-boxes had yet been necessary on 
the line, though some of them “had rn 1,600,000 
miles, and all of them are perfectly free from incrus- 
tation. Mr. Cochrane said that considerable trouble 
had been experienced with marine boilers from the 
itting and corroding action of the fatty acids produced 
rom oil and tallow in the boiler under high tempera- 
tures, but that all trouble had been removed by 
using a small er of potash in the form of 
caustic soda, by which the acid was entirely neutralised. 
Mr. Crampton, referring to the fireless locomotive, said 
that if one of the small engmes already built can be 
made to run fifteen miles as stated, there is undoubtedly 
a future of wide application for it. The cost for fuel is 
very little more than with crdinary good engines, but the 
saving in cost of maintenance is very great. 


PRIVATE BILLS IN PARLIAMENT. 


Frmay the 16th inst., was the last day for depositing the 
memorials on Standing Orders —_ Private Bills for the session 
of 1880. Fifty-one memorials have been presented, and thirt 
Bills will be opposed out of 211 depesteel in the Private Bill- 
office. Three memorials have been presented against the Rath- 
mines and Rathgar Township (Vartry Water Supply), three 
against the Liverpool Tramways, and three against the Metro- 

litan and Metropolitan District ——_ (City Lines and 
Se senstons) Bills ; two each against the Glenariff Railway and 
Harbour, and the Taff Vale, Great Western, and Merthyr 
Junction Railway; and one each against the Dublin Central 
Tramways (Amendment and Extension), North Dublin Street 
‘Tramways (Amendment and Extension), Cobham Railway, and 
Edinburgh Suburban and Southside Junction Railway Bills. 
On erg oe / the 19th, Messrs. Frere and Robinson, the exa- 
miners, h fore them a large number of Private Bills. The 
following were declared to have complied with the Standing 
Orders :—Bury and Tottington District Railway, Halesowen 
mag ee Gas, Helston Railway, Banbury and Cheltenham 
Direct 
shire Potteries); Metropolitan Distri , Huddersfield 
Tramways and Improvement, Vestry of St. Luke, Middlesex ; 
Denton and Haughton Gas, Bristol and Portishead Pier and Rail- 
way, Bristol Cemetery, Great Northern Railway, Rother Levels 
of Drainage, Rye Sea Water Supply 
to London, Lancaster Corporation, Clyde Lighthouses, Yar- 
mouth Union Railway. The Bristol Port and Channel Dock, the 
Harrow and District Railway, the Shrewsbury Surburban 
and Bridges to Kingsland, and the Lynn and Fakenham Bills 
were post ned. It was rumoured by the Parliamentary agents 
that the South Shields Tramways Bill would not be proceeded 
with. In the case of the Alfred Docks Bill, it was decided that 
the Standing Orders had not been complied with, and the Bill 
will have to go before the Standing Orders Committee. The 
a4 pees to the London Steamboat Company was entered into, 
and stands adjourned, the memorialists being the Master, Wardens, 
and Commonalty of Watermen and Lightermen of the River 
Thames, the General Steam Navigation Company, and the Con- 
servators of the River Thames, for whom Messrs. Simpson and 

ord, Mr. J. C. Rees, and Messrs. Wyatt, Hoskins, and 
Hooper severally ap) as parliamen agents. 

On Tuesday, the 20th, Mr. Robinson, one of the Examiners, 
sat to consider the Standing Order proofs of the private Bills for 
the ensuing session. Mr. Robinson stated that Mr. Frere, the 
senior Examiner, was unable to attend, to a severe cold, 
and that he would take up the i i to 
that gentleman. The following 


list of 
Bills were declared passed, 
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having complied with the Standing Orders :—Earl of Aber- 
deen’s- Railway; Tralee and Fenit Railway; Black Sluice 

i ; Rathmines and Rathgar Township (Milltown 
Extension); Southwark and Vauxhall Water; Great Western 
Railway ; Accountants’ Institute; Stapenhill Bridge; Yeadon 
and Guisely Gas. In the case of the London Steamboat Com- 
pany—an com Bill—the Examiner decided, after a protracted 
argument, that the Standing Orders had not been complied with. 
The Belfast, Holywood, and Bangor Railway—an opposed BIll— 
was er ed with and adjourned, at a late hour until to-day. 
The Phoenix Gas Light and Coke Company; the Midland - 


way ; the Bayswater, lebone, King’s and ees, 
Tramways ; the Company ; and other Bills 
were 

On nesday the Mr. Robinson, one of the pee ew 
decided, after some form: that the Standing Orders 
been complied with in relation to the following Bills :—Swindon, 
Marlborough, and Andover Railway ; Kensington Improvements ; 
Exmouth and District Water ; Dagenham and District Farmers 
oe yay Sewage Utilisation; Oldham Improvement; Gas Light 
and Coke, Commercial Gas, and South Metropolitan Gas Light 
and Coke Companies ; London, Tilbury, and Southend Railway ; 
Caledonian Insurance Company ; Greenock Harbour ; Sligo, Lei- 
trim, and Northern Counties Railway ; Liverpool Borough Exten- 
sion; Live (Loans, &c.); Liverpool Corporation 
Water ; Midland Railway. In the case ofthe Belfast, Holywood, and 
Bangor Railway the evidence was continued, and there was an 
adjournment until next day, the Bill being opposed at almost 
every point. The following Bills were postponed :—South London 
Tramways—Extensions; Rathmines and Rathgar Township 
Water; Dublin Southern District Tramways Act Amendment ; 
Liverpool and Birkenhead Subway ; Shrewsbury—Kingsland— 
Bridge ; Medway Conservancy ; hester Corporation. The 
case of the Nantlle Vale Drainage and Tramway Bill, which is 
opposed, was entered into at a late hour, and adjourned. The 
examiner sat until a quarter past seven o’clock, having double 
— to do on account of the illness of the senior examiner, Mr. 

rere. 


Tue Wacgs or Servants.—On Wednesday afternoon 
a fully-attended meeting of Great Western engit ivers and 
firemen was held at the Carlton Tavern, Westbourne Park, to 
receive the report of the final decision of the Great Western 
Railway Company directors as to the demands of the men, The 
following resolution was carried unanimously: ‘‘That we, ergine- 
drivers and firemen in the service of the Great Western way 
Company, having heard from the chairman a report of the inter 
view between the delegates and the chief engineer, Mr. W. 
Dean, at which he intimated the intention of the directors to 
adhere to the circular of October 1, 1879, do resolve to continue 
our agitation until that circular is withdrawn; its withdrawal 


being a matter of simple justice to old and well-tried servants of - 


the company.” 


_ Tue Repam or Roaps.—The right of public bodies ha 
jurisdiction over pnblic thoroughfares in the vicinity of the 
to remove and utilise shingle from the seashore for maintaining 
roads formed the subject of discussion at the meeting of the way- 
wardens for the Kent home division, held at. Canterbury on 
Tuesday last. It arose out of an application from the owner of 
a large property abutting on the sea at Hampton, near Herne 
Bay, known as the Hampton estate, to have the roads repaired, 
the district being rated for that purpose. The board’s surveyor 
mentioned that the work could be easily accomplished if he were 
rmitted to obtain the necessary material from the beach ; but 
e was reluctant to adopt this proceeding on his own authority, 
fearing lest an indictment Pn be preferred for what in ce 
circumstances the law regarded as aserious offence. The legal adviser 
of the waywardens said that local authorities could exercise such 
power provided always that no danger could possibly result in 
the matter of endangering thereb e@ proper protection of the 
land by inroads from the sea. The board ordered the material 
in question to be used for the purpose. 


Tue Poryrecunic Instrrution.—The Polytechnic Institution: 
has passed into new hands. It may not be appease known 
it was started in 1838, and ed on by a public company 
incorporated by royal charter, “‘for the advancement of practical 
science in connection with culture, the arts, and manufac- 
tures.” The company built the well-known house in Regent’s- 
street, including aflaboratory, workshops, and the great hall, 120ft. 
long by 40ft. wide and 40ft. high. It was opened to the public 
on the 6th of pana Weer and for many ry enjoyed the 
patronage of the late Prince Consort. In 1859 the original com- 
pany was reconstituted as a limited company, and the influence 
and technical value of the institution rapidly waned. It isnot to 
be disputed, however, that the undertaking was exceedingly 
popular, and that large audiences were attracted. A new board 
of directors has been appointed, and these gentlemen announce 
that it is their “ to regtore the institution not merely to 
its former scientific position, but to a higher one, by enlisting the 
aid and co-operation ot some of the ablest practical men in the dif- 
ferent arts.” Whether they will succeed or not remains to be seen. 
The Polytechnic enjoyed for many years a well-deserved reputation 
as a place where much amusement and a certain amount of instruc- 
tion could be obtained. Never approaching the Royal Institution 
in the quality of its science lectures, it yet supplied the desire 
of the public for acquaintance with those branches of science 
which can be rendered attractive by the aid of suitable appa- 
ratus; and we have ourselves heard lectures delivered on such 
subjects as polarised light, which were admirable of their kind and 
very perfectly illustrated. The Polytechnic possesses probably the 
finest and most complete set of dissolving view apparatus in 
existence, and hitherto the lecturers have always been able to 
obtain examples of the finest and newest optical apparatus almost 
as it is invented. Science has been called in, too, to aid theatrical 
effect, and ‘‘Pepper’s Ghost,” now famous all over the world, 
first ap in the theatre of the Polytechnic. Just now oue 
of the latest inventions in optics is being exhibited, namely, the 
agg, “w by the aid of which opaque images are shown on a 
screen. us, a carte de visite is reproduced three or four times 
life size. The effect is obtained by throwing a very intense light 
irectly on the object to be magnified. The reflected rays are 
caught by a condenser and passed through an ordinary objective 
which enlarges the inne on the screen; the effects luced 
are very remarkable. ile much may be said in favour of the 
Institution, still more, we are sorry to say, may be said t 
it. The very head and front of its offending is the condition of 
dirt and disrepair into which the building has been suffered to 
fall. The 1 hall is crowded with old models, many of which 
are useless, and othersincomplete. In the theatre the paper is pee 
from the walls, the paint does not appear to have been renew 
for a dozen years, the nium is in danger of falling to pieces. 
The very screen on which the images from the 4 a lanterns is 
thrown is grimy and spotted. The relics of the fire that destroyed 
one of the two theatres more than a year ago have not been 
removed. We have no reason to doubt that the company is 
prosperous, and we trust that the new board of directors will, 
the very moment the Christmas entertainments are over, close 
the ape for a month or two and entirely clean and renovate it. 
If this were done there is no reason why it should not attract 
larger audiences than ever. Most Londoners have pleasant 
memories of the Polytechnic, but the building is not exempt 
from the influence of old age, and it is not only old now but very 
very dirty. en we next have occasion to write onemre® 
we hope it will be to announce that it has been cleaned 
restored. It is announced that the directors are going to build a 
new theatre. This is all very well, but it will not spring up ir a 
day, and the fact that it is going to be built should not preclude 
the cleansing of the existing structure. 
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RAILWAY MATTERS. 
extension of the Canadian Pacific Railway Telegraph 
rn. F. C. Barron, M.I.C.E., has been appointed resident 
eer and assistant manager of the Central Argentine 
way. 

Tue Midland Railway have completed the new line 
between Nottingham and Melton Mowbray, The line has been 
Wy Matindip, on the part of the Board of 

de. 

Tue Caledonian Railway Posed, after a long discussion on 
Wednesday, declined to run Sunday trains on their system 
between w and Greenock. The west of Scotland com- 
munity are much divided upon the subject. 

Tue Railway Rolling Stock Company, Wolverhampton, in their 
annual report to the shareholders state that the depression which 


had extended to the wagon trade is now passing away, and that | 


there is a much greater demand than for several years past. 

A CORRESPONDENT of the Times at Cabul said a few days 
since that the first passenger train had arrived at Sibi. The line 
has so far been completed at the rate of a mile and a third daily, 
a feat perhaps unequalled in the history of railway construc- 


On the railways of Great Britain and Ireland there are now 
nearly. 300,000 persons employed. Thus an industry which 
scarcely had existence fifty-five years ago is now one of the most 
mere to the nation even from a mere employment point of 

Ww. 


Ir is now understood that as soon as the Roumanian Cham! 
has accepted the Railway Bill sent“back to it by the Senate, the 
Powers = of mania, under 

e by her Government to carry out as early as possible 
Phe intentions of the Treaty of Berlin. 

Ir is stated that the Furness Railway Company intend to 
expend £80,000 in new rolling s all of which is to be built at 
Barrow. Messrs. Kirk Bros., of Workington, have purchased 
the Ellen Rolling Mills, and are mod the plant previous 
to putting the same in operation. 

On Saturday last some pacringes belo to the North British 
Railway Company, and fi with Pintsch’s pee, St St. 
Pancras by the 9.15 Scotch express and by the midnight train, 
carrying a supply of oil gas for constant burning for forty-three 
and fifty-three hours respectively. 

Raitways are useful in Australia as labour reserv: 


oirs. To 
afford the farmers the opportunity of obtaining plenty of labour 
Es D 


during the harvest in South Australia, the works on some of the 
d early 


railways were to be woe last, so that the 
—_ might, says India and the Colonies, be available for har- 
v g. 

MajJsor Marinv1n has made his re to the Board of Trade on. 


a collision which occurred on the Great Eastern Railway on the 
night of the 6th of December last, and states that the primary 
cause of the collision was the necessity on the part of the driver 
of a coal train to stop his engine to thaw the ice which formed in 
the feed pipe between tender and boiler. 

Tr is an illustration of the different significance technical 
names gradually acquire, that ‘‘ tramway,” the name by which 
street railways are known all over the world, is a corruption of 
** Outram roads,” the name given in about to the cast iron 
railway supported on stone blocks and made by Mr. B, Outram, 
subsequently for brevity called ‘‘ tramroads.” 


OssEcTION is being made to the use of mirrors in railway 
cr on the ground that in case of collision they would easily 
be jerked from their settings and help to cut passengers up. Even 
in mild collisions it is said that they may come out, There is no 
reason why these mirrors should be more than a few inches inany 

ion, and they may be firmly fastened up in good settings. 


TE Furness Railway Company have let the contract for the 
widening of the passage between the Buccleugh and Devonshire 
Docks at Barrow from 40ft. to 80ft., and for the deepening of 
the same from 22ft. to 26ft. When this work is completed the 
access to all three docks, the entrance 
width into the Ramsden and Buccleugh Docks being 100ft., 
with a water depth of 30ft. 

Tue Prussian Minister of Commerce has stated in the: Diet 
that the Government does not,intend to buy up more private 
railways for the future, The Ministry first wants to see whether 
the system of State railways will be successful, and whether the 
now in ion of all strategica mportant lines, there is, 
says a Berlin correspondent of the Times, indeed no further 
reason to buy any more. 

Ar the meeting of the Geographical Society on the 19th inst., 
Mr. C. J. Morrison read a paper entitled ‘‘ Hankow to Canton 
Overland,” describing a journey undertaken with the object of 
getting some idea of the country through which it is probable 
that one of the chief railway lines which it may be umed will 
at some future time be made in China, part of the district 
traversed embracing the rich mineral field of Southern Hunan, 
explored some time ago by Baron Richtshofen. 


THE Railroad Gazette says: A special train, which, in the 
second week of December 1 carried several officers of the 
Louisville and Nashville over the New Orleans and Mobile road, 
is said to have made the run from Mobile to the Rigolets, 
111 miles, in 119 minutes, making no stops, but slowing down for 
the bridges at East and West Pascagoula, Biloxi, Bay St. Louis, 
Pearl River and the Rigolets. The running time, it is claimed, 
was Way poly sixty miles an hour. The ron is almost a 
dead lev 


Mn. F. G, Fret has sent a circular on ‘The Notching of Steel 
Rails.” ‘The notching of iron rails is done in various ways to 
suspended or supported rail joints, or the rails are sometimes 
notched in the middle, just as the engineer of the line may choose. 
With steel rails it is entirely different, on t of the notchi 
weakening the rail, so that if the notches are not dispensed with 
altogether, they should be placed at the extreme ends or-corners 
of the rail. This has been done for the Canadian Government 
steel rails, by putting the notches at the corners of the ends of 
the flanges ; while the railways in Quebec and Prince Edward’s 
Isle have one notch only made at opposite ends.” 


Work in connection with the Mersey tunnel is now in, 
with great energy, and the shaft on the Birkenhead side has oe 
sunk to a depth of about 70ft. It lies for its whole depth in solid 
sandstone rock, and seg now far below water mark, and 
presenting a large surface for percolation, being 17ft. in diameter, 
there is no trace of seawater in it. Powerful pumps are fixed to 
provide against any influx, but py they Save little or 
nothing to do. On the Liverpool side, the iron cylinder which is 
to protect the shaft through the made ground is fixed, and. the 
sandstone rock has been reached at a depth of about 25ft.; though 
close to the docks there is as yet scarcely any water. 

Ir is understood that the of the London ‘and 
North-Western Railway Company at Manchester, vacant by the 
resignation of Mr. Henry Morgan, will not be filled up, but that 
the secretary’s department wi future be represented by the 
chief cashier in.the~ district, . J. 8S. Bromley. Mr? Morgan 
has al80 retired from the management of the Oldham, Ashton- 
under-Lyne, and Guide Bridge Junction Company, a position he 
has held for about ten years. This railwa; will in future be 
under the joint superintendence of Mr. W D. Phillips, of the 


London and North-Western Railway Com and . W. 
Bradley, of the Manchester, Sheffield, and Lincolnshire Railway 


NOTES AND MEMORANDA, 
THE population of Paris is now 1,988,806. 
THE ation of Al 
the colony of South Australia on September 
Ir is stated that at Almonte, on December 21st, the 


Canada, 
thermometer registered 30 deg. below zero, or 62 deg. below 
freezing point. 


M. Piantamour has been continuing his studies of the terres- d 


trial movements indicated as described in our last. 
He has shown that the bubble of very accurately adjusted levels 
is continually moving ; indicating a continual gentle rising and 
falling of the earth’s crust. ; 

THE report of the Registrar-General of Queensland for the past 
year shows that the oo m of the sun on December 31, 
1878, was 210,510—127,608 males and 82,902 females. The na- 
tionality of the population is thus stated :—904 per cent. 
uropeans, 7 per cent. Chinese, and 24 per cent. Polynesians. . 
Proressor Borrreer recommends the following bath for 
plating divers metals with platinum. Freshly precipitated 

ia-plati hloride is treated at the boiling point with a 
concentrated aqueous solution of citrate of soda. The result is 
an orange-coloured solution, of slightly acid reaction, and rich in 
gga The decomposition of this bath, by the current from 

o or three Bunsen produces a uniform and lustrous layer 
of platinum, 

Woop carving is an industry which is carried to considerable 
perfection among the Germans, and it is fostered by the establish- 
ment of carving schools, particularly in districts where the wood 


ber | used for the work—the Spanish walnut, the finest and best walnut 


the Germans have—is plentiful. Eighty of these carving schools 
exist at the present time in Germany, and eighty in Wurtemburg; 
but so much importance is attached to the results which have 
flowed or are expected to flow, from these institutions, that the 
epee the ee schools in Germany is to be increased to 


Proressor PLANTAMOUR, of the Geneva Observatory, at a late 
meeting of the Society of Physicians, gave the results of some 
interesting observations on the present winter. The mean 
temperature at Geneva during December was 6'8deg. below the 
zero of Centigrade, the lowest ever registered, except in January, 
1830, when it averaged 6°13 under zero. The mean —— 
on the Great St. Bernard during December was 3 deg. hig er than 
that of Geneva on Christmas-day. The difference in favour of 
the mountain, which is 7200ft. above the sea level of Geneva, 
was throughout December slightly over 6 deg. So cold a 
ecember occurs on the average only once in 200 years. 

Ata meeting of the Paris Academy of Sciences, on the 29th ult., 
& paper was read on a new electric burner, by M. Perruche. The 
‘‘candle” part consists of three carbons, two being cylindrical 
(0°004 m. diameter) and applied to each other, the other of square 
section (0°005 m, a side), and P in the angle formed by the 
first two. The cylinders are in pivotted brass holders, between 
brass plates, brought together by a spring. The holder of the 
square carbon is also capable of oscillation, and this carbon is 
held by a spring in contact with the others while no current 
— ut when the current begins, takes its separate position. 
t is regulated by an iron lever and electro-magnet in circuit. 

THE coefficient of sepemeioe of Pennsylvania crude petroleum 
oil varies from 0°00072 to 0°00086, according to the amount of 
naphtha contained. These coefficients bear a certain relation to 
the = of the crude oil, and for the products of distillation 
the — ng numbers can be generally adopted with satisfactory 
results :— 


Sp. gr. at 15deg. C., Coefficient of ex 
under 0°700, for 1 deg. C., = 0°00090. 
; ve 0°700 to 0°750, ” = 0 00085. 
above 0°750 to 0°800, i” = 0°00080, 
above 0°800 to 0°815, = 0°00070, 
above 0°815, = 0°00065. 


” 

Pror. J. Dewar, F.R.S., in a paper recently presen 
Royal Society jeder 5 some length his on iments in con- 
nection with the formation of hydrocyanic acid and acetyline in 
the electric arc. Drilled Siemens’ carbons, after several days 
treatment at a white not, with a rapid stream of chlorine until 
the greater part of the silica, oxide of iron, alumina, &c., were 
volatilised, still gave hydrocyanic acid in the are. inary 
Siemens’ carbons burnt in an almost perfectly dry atmosphere 

ielded hydrocyanic acid, purified carbons giving similar results. 

ther experiments to ascertain whether the formation of hydro- 
cyanic acid and acetyline in the arc was due to transformations 
in the arc itself, or only the result of the high temperature 
attained by the carbons, resulted in finding that pure dry arc 
gave no ipinienvenic acid or acetyline, moist air on the coutrary 
gave abundance of the former, and only a trace of the latter. 

Art the meeting of the Chemical Society for Jan. 15th a paper 
was read ‘‘On the Melting and Boiling Points of Certain 
Inorganic Substances,” by T. Carnelly and W. Carleton 
Williams. The authors have.determined the melting points of 
various substances by the specific heat method (Chem. Soc. 
Jour., 1876, I. 489). The list includes tellurium, with its 


chlorides and bromides, cu bromide, &c. The boiling 


prous 
ints were determined by the method described in Chem. Soc. 
our., 1878, Trans. 281. The melting points of silver and 
copper have been recently re-determined by Violle, and in conse- 
quence some corrections have been necessitated in the last paper 
of the authors (Chem. Soc. Jour., 1879). The authors point out 
that in the ric compounds the melting point sinks and the 
boiling a rises with an increased molecular weight; the 
reverse is the case with cuprous compounds. Thus :— 
Chlorides. Bromides. Iodides. 


meltin; int... .. 
Mereuric boiling point... 308 810 349 
Cu melting point .. .. .. 484 .... 504 .... 601 
Prous {boiling point .. .. .. 954 .... 861 760 


In a paper ‘‘On the Relation Existing between the Duration 
of Sunshine, the Amount of Solar Radiation, and the Tempera- 
ture Indicated by the Black-bulb Thermometer in Vacuo,” by 
Mr. G. M. Whipple, superintendent of the Kew Observatory, it 
is mentioned that Mr. Stow had determined experimentally that 
the temperature of the black-bulb thermometer is raised unduly, 
on partially clouded days, and he assigned as the cause that the 
sun’s heat reflected from the surface of — cumulus clouds, 
being com of rays of hy refrangibility, easily passes 
through the glass jacket, and is absorbed by the black bulb, 
whilst the corresponding rays reflected from the ground on to the 
instrument, being rays of dark heat, are unable to penetrate the 
es With a view of submitting the Recta to proof, Mr. 

hipple plotted down as curves first the black bulb readings and 
the hourly duration of sunshine for each day, and then added the 
curve for solar radiation. Summarising the observations of Mr. 
Whipple from a table he has given, we find that, taking both 
maxima and minima into consideration, there were seventy cases 
of agreement. between the solar radiation and sunshine in their 
times of occurrence, and six of disagreement, whilst the former 
phenomenon preceded the latter by a short interval ten times, 
and succeeded it sixteen times. The black bulb and sunshine 
duration in sixty-two dates against seven dates of opposi- 
tion, and the thermometer curve advanced before the sunshine on 
Soma occasions and lagged behind it on fourteen. 


MISCELLANEA. 

Tx Canadians are now using coal from the beds on the north 
branch of the Saskatchewan river. 

THE excavation works for the Port Adelaide Dock were at 
departure of last mail nearly completed. 
WHILE hing a well twelve miles north-east of Emerson, in 
ean - M4 , & bed of hard coal was-recently struck at a 


ARRANGEMENTS have been made for biil @ promenade 
at Dovercourt, near Harwich, which mag says the ES 
Journal, to be 400 yards long. 

Tue Werdermann’s electric ig is now to be employed in 
lighting the whole foyer of the House. These ps are 
ornamental, and six are fed by one Gramme machine, 

£274,000 is the estimated cost of the Victorian Exhibition of 
1880. The administrative expenses during the time the Exhibi- 
tion is open are estimated at £51,100. The architect’s ion, 
according to India and the Colonies, is £8328. 

In Queensland there is now no distinction between duty and 
postage stamps, the one being available for the other. Thus 
again, says India and the Colonies, has a colony set a good 
example to the mother country in the way of reform. 


Tue directors of the Gainsborough Gas Company have offered _ 


to sell the works to the local board of the town for £42,000, with 
a reservation that the board may withdraw from the bargain 
within a year if they feel inclined to place their trust in electricity. 

Tur Newport Alexandra Dock Company are about to extend 
the use of the electric light at their docks, and Lag Sees to light up 
the coal hoist by its means, in order, says the Electrician, that 
the work of shipping coal may be carried on day and night when 


necessary. 

Mr. Samurt the author of the ‘ Lives of the 
neers” and other works, has been decorated by the King of I 
Several of Mr. Smiles’s works have heen translated into Itali 
and of “Self Help,” it is stated, 50,000 copies have been sold in 


Italy. 
by the Paris authorities the oy 
e ice 


an 5 


ACCORDING to re 
done by the floods which followed the breaking up of th 
the Seine, and which was done by the Lene 3 ice itself, is esti- 
— at three and a-half millions of francs in the Paris district 

one. 

Tue Cleveland Miners’ Association a) to be in a flourish- 
ing state. It has trebled its membership during last year, and 
there are many more desirous of becoming members. Its position 
with regard to number of members compares with 1874. From 
ae time to within three months ago it had been gradually 
sinking. 

Neary the whole of the Sandgate beach has, says the Kentish 
Independent of the 17th inst., been carried away by the 7 
tides ; for nearly a mile there is nothing but th sand to 
seen, in the place of pebbly ridges. Such an occurrence has not 
been known for years. It is just possible that the sea wall at 
Hythe has something to do with it. : 

Ir is stated by a contemporary that an American firm of agri- 
cultural engineers of Smith’s Falls, in Ottawa, are wage 
orders for thrashing no | owing to pressure of business, an 
that the firm are exporting largely to Australia and Manitoba. 
It is, however, only claimed that ten orders have been refused, so 

rhaps the number necessary to make a press of work is not 
fon enough to frighten anyone. 

A sHEET almanac with a useful series of tables for the use of 
engineers and manufacturers, including decimal equivalents of 
weights and measures, weight of bar, flat iron, and castings, and 
table of screw threads, is published by the Nottingham Malleable 
Tron Company. Some illustrations of numerous forms of castings 
in malleable iron are also upon the sheet, and these show 
how very numerous are the applications to which malleable iron 
castings are now put, and give some idea of the saving which 
may be effected as compared with the use of wrought iron. 

Av influential meeting was held on the 15th in Wicklow for 
promoting the erection ‘of a harbour of refuge at the port. It 
was explained that the anchorage is good, there being no sand or 
alluvial deposit as at other Te of the coast, and there is no 
harbour between Dublin and Waterford in which ships can take 
shelter. It is pro to construct a breakwater at a cost of 
£50,000, one-half of which the Government are to be asked to 
contribute, while the county will guarantee the rest. The meet- 
ing adopted the proposal, and steps were taken for bringing it 
before the Government, 

TuE sewing machine branch of the machinery trade is becom 
of great importance in the United States, very nearly 4000 skill 
artisans being employed in the sewing machine factories. The 
following figures show that an extensive — trade is 
carried on under this head :—Germany, 539,000 dols. ; England, 
465,000 dols. ; Mexico, 153,000 dols.; Australia, 110,000 dols. ; 
Columbia, 93,000 dols.; Cuba, 66,000 dols. ; France, 41,000 dols. ; 
Venezuela, 30,000 dols. ; Brazil, 21,000 dols. ; Argentine, 18, 
dols. ; Scotland, 16,000 dols.; Peru, 15,000 dols.; Central America, 
12,000 dols. ; Belgium, 10,000 dols. ; Nova Scotia, 11,000 dols.; 
Hawaii, 8000 dols. ; Porto Rico, 9000 dols. ; — 7000 dols. ; 
other countries, 29,000 dols.—total, 1,661,000 dols. 

TuHeE official list of prizes for agricultural implements, 
machinery, &c., to be competed for at the forthcoming Royal Show 
at Carlisle has been issued. The judges are empowered to award 
gold and silver medals to any implements and machines for the 
cultivation of the land by steam or other mechanical force which, 
in the opinion of the stewards and judges, are new inventions, 
and have not oe submitted to trial by the society. 
The gold medals will be awarded only in cases of al merit, 
and for implements and machinery likely to be practically useful. 
The society also offer ten silver medals, the award of which the 
judges = recommend in cases of sufficient merit in new imple- 
ments. e judges are further empowered to make speciai 
awards of medals for efficient modes of guarding or shieldin 
machinery, especially when working by steam, from contact wit 
persons immediately eng in attending to such machine 
while at work. With a view of bringing the machinery y 
within moderate com: it has been decided that the maximum 
size of stands be 150ft., and that the charge for s in the 
miscellaneous department be double that hitherto in force. 

THE total amount of coal imported by sea or brought by rail- 
way and canal into the London district during 1877 was 8,601,413 
—< which 3,170,601 were sea-borne, and 5,430,812 by rail. 
Of these totals, 9566 tons were cinders, 385 tons were culm, 

450 tons Australian boghead fuel. In 1878 the total imports were 
8,804,335 tons, of which 3,198,309 were sea-borne, and 5,606,026 
by rail and canal, cinders figuring for 4252 tons, culm for 226, and 
Australian fuel for 567 tons, The sea-borne supply for 1878 is thus 
divided: FromNewcastle, which heads thelist, therecame 1,639,493 
tons, in 2021 ships ; from Sunderland, 843,245 tons, in 1207 ships; 
from Seaham, 197,822 tons, in 389 ships ; from Hartlepool an 
West Hartlepool, 337,408 tons, in 988 ships; from Middles- 
brough, 19,207 tone, in 62 ships; from Scotland, 48,126 tons, in 
121 ships; from Wales, 19,142 tons, in 71 ships ; from Yorkshire, 
24,519 tons, in 247 ships; from Duff, two shiploads of 723 tons ; 
30,525 tons of small, ne 158 cargoes ; tons of cinders, 
forming 68 ‘oes ; two shiploads of culm, 385 tons; and two 
consignments of Australian boghend, 450 tons. The incomplete 
returns for 1879 indicate a total of over nine million of tons. A 
comparative statement of 1878 and 1879, from the Ist of January 
to the 30th of November in each year, ay for 1879 by railway 
5,954,748 tons, as compared with 5,073,808 in the previous year, 
or an increase ear by railway of 880,940 tons. Py 

2729 tons came in the eleven months of 1879, against 2774 tons in 
the same period of 1878, or a decrease of 45 tons, 


Be 


es, 
tion. 
| 
the measure of solar radiation at any place, as given by the 
black-bulb thermometer, is only to be considered as an indication < 
of the relative presence or absence of cloud from the sky at the Be 
locality, and so its use as a meteorological instrument may with 
fap be set aside in favour of the sunshine recorder, which ; 
is not influenced by the elements of uncertainty inseparable from : 
the former instrument. 
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BREWERY FOR THE CANNOCK BREWERY COMPANY. 
MESSRS. HENRY PONTIFEX AND SONS, ENGINEERS AND ARCHITECTS, LONDON. 
(For description see page 72.) 
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THE ENGINEER. 


LETTERS TO THE EDITOR. 
We do not hold ourselves the opini 
(We opinions of our 


THE TAY BRIDGE. 
Srr,— 
it out that 


as for taking tensile strains, the figure—a of 20 tons per 
inch—is subject to considerable reduction to allow for the initial 
strain in screwing up.” 

Now, so long as the strain due to screwing up does not injure 
the bolt, or exceed the tension which the bolt is calculated to 


according to his showing, a sudden increment of strength to the 
amount of 5 cone as it had reached its breaking point. This 
is evidently a i 


now a gradually increasing tensile strain be applied to the mem- 
bers united by the bolt, the spring—which is a gauge of the 
whole strain—will undergo no further compression till the tensile 
strain applied to the members exceeds that due to screwing up ; 
and as soon as the former is in excess, the spring will begin to 
further compressed ; and the total com on of the spring will 
nt the tensile strain applied to the members, and no more. 
is can be practically tried on any boiler not at work, which 
has an ordinary safety-valve spring balance. If the nut be 
screwed down a certain distance, and a finger be applied to raise 
the end of the lever, there will be no increase of tension on the 
screwed spindle—which would be immediately indicated by the 
index—until the upward force of the finger exceeds the tension 
due to the screwing down of the nut. When this takes place the 
index will begin to show an increased tension, and its total ten- 
sion will be found exactly to equal the pressure — through 
the finger, the original tension due to the nut disap ing as 
soon as the force of the finger exceeds it. In calculating the 
strains on bolts it is therefore unn to take into account 
the strains due to screwing up which a bolt is presumably well 
able to PercivaL Herwoop. 
Duffield Bank, near Derby, January 19th. 


Srr,—In your article upon “The Stiffening of Skeleton Piers,” 
in your number of the 16th inst., I notice you say that the adop- 
tion of transverse diagonal stays in the reconstruction of the Tay 
Bridge has been urged by a resolution of the Dundee Harbour 
Board; and you proceed to remark that “nothing can well seem 
more proposterous than that the Harbour Board of Dundee 
should, under the promptings of unknown and irresponsible engi- 
neering advice, or perhaps without any, take upon itself, not only 
to advise the immediate reconstruction of the Tay Bridge, but to 
Gecide, and to decide wrongly, upon some of the most vitally 
important details as to how it sh 
Bacon’s advice, ‘Bide awhile to make an end the sooner,’ would 
be wisdom on the part even of hard-headed Scots.” The 
following is the resolution to which you refer :— 

That the Harbour Trustees desire to record their sense of the great and 
dreadful calamity which occurred on the evening of Sunday, the 28th 
ult., by the fall of the centre portion of the Tay Bridge, along with a 
passenger train which was passing over it, and express their deep 

mpathy with the relatives and friends of the sufferers ; that, regarding 
the ‘ay Bridge as forminz an essential part of the great route of railway 
East Coast betwixt England and Scotland, and as 
ice to the town and trade of Dundee, especially as 

the facilities thereby afforded for the transmission of traffic to 
and from the harbour, this meeting would express their earnest hope 
that the directors of the North British Railway Company will, without 
delay, proceed to take steps for the reconstruction of the bridge witha 
double line of rails, and the Harbour Trustees will be prepared to con- 
sider favourably a plan fur the reconstruction at a considerably lower 
level than the present. 

You will see from its terms that nothing whatever is said, as you 
allege, about the stiffening of the piers, and I may state that the 
feeling entertained and expressed was simply one of desire that 
steps should be taken without delay for the construction of a 
— which shal] be, in virtue of its increased width and reduced 
height, more secure than that which has been so calamitously 
destroyed. Davip Cunnincuay, M. Inst. C.E., 

Dundee, January 19th. Harbour Engineer. 


communication by the 
of the utmost im 
regards 


Srr,—I have made a very careful examination of the general 
and detail drawings of this bridge given in the last two numbers 
of Tur ENGINEER, and have e various calculations from them 
by way of attempting to trace the defect. I venture to give you 
the result I arrive at. 

Taking the force of the wind at only 32 Ib. per square foot, I 
find the pressure on each pier to be 55 tons, thus :—Surface of 
245ft. er, deducting surface of train, and including a portion 
of the leeward bracing, 1900 square feet; train—six carriages, one 
brake, engine, and tender—1700 square feet ; pier—one end only 
—— eet ; total side pressure on each pier, = 3900 x 32 
= ns. 

This gives astrain on the side diagonals of the lowest tier of the 


pier of x1:414=39 tons, The bolt which secures each end of 


these diagonals to the columns does not appear to exceed 1}in. 
diameter, or one square inch, giving an ultimate shearing strength 
of 2 square inches x 16 tons = 32 tons, or 7 tons less than the 
strain produced by a storm of 32 1b. per square foot. 

Moreover, this assumes that the diagonals fitted tight in between 
the lugs of the columns, whereas it is only too possible that they 
did not do so in every case, and consequently that 16 tons per 
square inch is much too high a figure to be taken for the trans- 
verse a of the bolt, 

I have gone very carefully into the transverse strength of 
the columns, and find no deficiency there. The struts and ties con- 
necting them appear, also, to have been amply strong. But, on 
the face of it, it does look strange that the whole usefulness of 

ties—indeed, of the entire bracing of the columns—should 

have been made to depend on a single bolt, which, as I have 

already said, appe: in a well-executed drawing, to have been 

no — than tin. diameter, The question is, what ra! its 
eter ? 

Leith, January 19th. 

[The bolts in question were lin. diameter, as assumed by 
our correspondent.—Eb. E.] 


Sm,—In reading the correspondence on this subject which 
has appeared in your paper, I have been very much struck by the 
concentration of thought in the idea that the piers were not suffi- 
ciently strong for the work which they had to do in resisting the 
force of the wind blowing on the side of the bridge. At the same 
time, I have not seen any calculation showing definitely that this 

go as far as OW e factor o! was not w! t 
ought to have been, 


ould be reconstructed. To take |- 


Practically, I presume, the piers for the “high” girders were 
the railway, the great difference 
in the form of the superstructure ; an 
/ / 


as we find one form of superstructure 
resisted the storm and the other did not, 
we are naturally led to the idea that 
there was a radical defect in the design 
of that part of the superstructure which 


failed. 
My theory is that the “high” 
were blown over, and in their fall they 
yed the piers upon which they 
had stood; the dotted lines in the sketch 
\ show effect of wind on the main 
nen No doubt the top and bottom 


/ 


5 turning cannot of course be estimated 
without a correct knowledge of the 
details of the construction of these 
erly but I think the following calcu- 
ion will show that they could not 
and ve very reason for forming 
ment stated above. I assume, depth of top boom, 
2ft.; length of , 245ft.; depth of date 27ft.; 
pressure of wind per square foot of surface, 60 lb.; 

width of base or bed of each girder, 3ft.; weight 
of one span, complete with main and cross 
girders, roadway, &c., tons. The moment of 
the wind acting on the top boom of the girder, to 
overturn the girder, would be2 
B and the moment of weight of the super- 
Ba to resist this would only be 200 tons x 
4 x 3ft. x 4 = 150, or less than one-half of what 
was required. The horizontal oy of the booms, 
the holding down bolts at every fourth or fifth 
span, and the small amount of bracing overhead at the piers 
would have to do the remainder of the work; but from what I 


have seen of the design they would not be nearly equal to it, as 
they would all be at a great ae on account of 
HARLES SEAN. 


the lev e, 
Nithsdale House, G: 
Sealing, W., 17th. 


Sre,—I was much struck by the originality of Mr. Charles 
Stewart’s design, as stated in your issue of Jan. 2nd. Like 
all really t inventions it is remarkable for its extreme sim- 
plicity. should very much like to know if he has ever tried 
the practically, as I am very much interested in the subject. 
I should also be very glad if Mr. Charles Stewart would 
inform us how he proposes to insulate the Tay Bridge so as to 
make it form part of a circuit, as Iam not very well up in such 
matters. ELEctTRICAL TyRo. 
Chelmsford, Jan. 14th. 


Srr,—I would tfully ask your correspondent ‘‘ Engi- 
in your to read through my letter again 
dated Jan. 3rd. I clearly say that the weight of the structure— 


into account these items, the total distributed load is equal to :— 
Weight of ironwork, 108 tons; weight of four rails, 7 tons; 
weight of timber 6in. thick, 35 tons; live load, at 1} ton per 
lineal foot of span, as suggested by your correspondent, 205 tons; 
total distributed load, 355 tons. In my former letter i gave this 
load as 354 tons; therefore I am not far from the truth in stating 
that the calculated strain per square inch is still 5°35 tons. 
Darlington, Jan. 20th. H. NaBHoLz. 


TESTING CEMENT. 

Sir,—I have noticed the letters which appeared in your journal 
on the above subject with considerable interest, and as during the 
last twelve months I have had somewhere about one hundred 
samples of cement brought under my notice to sg Eoney to report 
upon their fitness for the various purposes for which they were 
required, I cannot well let the remgrks made by your correspon- 
dents pass without some notice. I take it that the only object of 
testing cement is to ascertain its strength under certain conditions, 
those conditions to approximate as nearly as possible to the con- 
ditions under which it will be used, and that it is also important 
that in testing the best results should be obtained. 

The three points which most affect the result are the amount of 
water used, the skill and expedition with which the cement is 
gauged, and the form of briquette used. The amount of water 

must depend upon the nature of the cements, as some require 
more water than py but for all that may be equally good 
cements ; but it is important that, in order to obtain the best re- 
sult, the correct proportion suitable to the cement should be used. 
To gauge cement with a measured minimum amount of water 
a great skill on the part of the manipulator, and it is not 
to be wondered at that samples gauged by hand should give vary- 
ing results. To gauge up even only ten or twenty briquettes in a 
day is tedious work for any man, and his work is of necessity 
unequal. This was one of the difficulties which I experienced in my 
testing room, and to overcome it I designed a small machine for 
the pu , and which I have now in daily use, and in conse- 
a find that my results are both higher and more regular, 
is is easily accounted for, as by the use of the machine less 
water is required in gauging. Sufhcient cement can be gauged at 
one operation to make several briquettes, and much less time is 
taken than by hand gauging. 

I cannot quite agree with Mr. Jacob’s plan of compressing the 
briquette, and thus expelling the water. It is a factor that could 
not come in in practice, and I am even doubtful if, when the 
cement has been properly gauged, it acts beneficially. It some- 
what assimilates to a plan much in use in Germany of placing the 
briquettes on a porous instead of on glas3 or a non-porous one, 
the result of which is that as the water is at once extracted the 
cement sets much quicker. I have made a considerable number 
of experiments with briquettes placed on a porous bed, and find 
that at seven — they give better results than when placed on a 
non-porous bed, but that at twenty-eight days that advantage is 
lost, and that at longer dates the briquettes placed on non-porous 
beds give the best results. 


A A 


A A 


The best form of briquette to use is one which, since cement 
was first tested, has been a disputed and undecided point ; and 


like most other engin have my own views on the subj 
think the form I have adopted 


not my own—the 


mum. When p! 


also | results obtained 


164ft. span—not inclusive of rails or timber, is 108 tons. ‘Taking | large bod 


28, 1880... 


and I cannot certainly agree with any attempt to “*cirelé the” 
square.” All or nearly all engineers specify that the cement shall 
carry so many pounds to the square inch, and I therefore think 
that the b ing section of the briquette should have that area, 
and why it should be necessary and compulsory to make a calcu- 
lation betwen 1 and 2°25 I do not know. 

The form of briquette I have adopted is in accordance with the 
accompanying sketch. The clips of the testing machine which hold 
the briquette at the points marked A A A A are rounded both 
ways, so that their contact with the briquette is reduced to a mini- 
truly in the clips this section invariably breaks 
fairly in the centre. In testing cement I invariably take the 
machine are gauged up at one operation, an and shal 
down into two nests of five mat © = each. e variation in the 
ten seldom exceeds 4 or 5 per cent. without a cause being easil 
accounted for, and I have often had the ten briquettes ek 
without any variation whatever. ‘To insure such a result, how- 
ever, it is of the utmost importance that in each instance the 
strain should be a on the briquette at the same rate. From the 

y Mr. P. F. M’C., it is evident that the cement 
he used must have been of very inferior quality, or the roughness 
of his testing apomeies must have had more to do with the results 
obtained than he imagines. H. Fava, 

4, Great Queen-street, Westminster, January 10th. 


ELEPHANT BOILERS, 

Sir,—With reference to ‘‘ Inquirer’s” letter in your last week's 
number, I have to say that my communication respecting the 
above was made more with a view to calling attention to the very 
large proportion of effective heating surface afforded by this type, 
than with the idea of pointing out its general superiority in com- 
parison with other designs. I have, however, no objection to 
give in detail some of the chief advantages which it appears to 
me are d by the egg-ended elephant boilers made by 
Messrs. Hall, of Dartford, but it must not be inferred that 
I claim all these advantages for Messrs. Hall’s boilers alone, as 
some of them, at least, are no doubt essed by the boilers of 
other manufactures, whether of the elephant, Kesterton—which 
appears to me to be a modified elephant—sectional, or other well- 
known epee. 

I would claim that owing to the pressure on the boilers being 
allinternal, and the diameters of the various parts small, com- 
paratively thin — may be used, which, while allowing a rapid 
transmission of heat to the water, are still capable of withstand- 
ing a very high pressure before giving way ; that it is almost an 
impossibility for any overheating of the plates to take place, as 
the boilers must be almost emptied before leaving the plates 7 hy 
that the large furnaceand combustion chamber, combined with 
very high proportion of effective heating surface—only about one- 
third of the area of the upper shell being useless—give a high 
a efficiency ; and that there is a more uniform heati 
of the tubes than in most boilers, where the top surface is ex 
to quite a different temperature to the lower portion. Most of the 
foregoing advant: tend to the same end, viz., durability, and 
as special facility is afforded for clearing the tubes out from end 
to end, it is, I think, not mentee that we hear of boilers of this 
construction lasting a very long time; indeed, Messrs. Hull can 
show one made by them forty years ago which is still doing full 
ee while many have been in use for upwards of thirty years 
without any repairs whatever. The tubes are, of course, the 
portions which fail first, and when from any cause they do require 
overhauling, they can can be withdrawn, repaired, or renewed, 
and replaced without practically disturbing the brickwork at all ; 
and it is noteworthy that though Messrs. Hall have manufact 
these boilers for so many years, they have never yet had-an acci- 
dent from their use brought before them. 

I might mention other advantages, such as facility of transport, 
constant circulation of water, uniform steam —— owing to 

y of water between the steam and the plates, cheapness 
in first cost, &c., but I have already tres or too much upon 
your space, Before concluding, however, I would just point out 
that there is one possible objection that might be urged by 
makers against this construction of boiler, and that is the good 
material and good workmanship required. Without these trouble 
is sure to come, and I can point to several boilers made by one of 
the first firms in the North of ——— which give incessant 
cause of complaint, being faulty both in design and workman- 
ship ; and I remember, Sir, that in an article in your paper for 
Aug. 9th last year, headed ‘‘ Foreign Steam Boilers,” you poin 
out that cheap boiler makers would rather prefer the use of thick 
plates which will stand heavy yng Rages the good and thin 
plates which should be put in the tubes of an elephant boiler. 

Walker-on-Tyne, January 14th. T. B. Liautroor. 


EFFICIENCY OF TURBINES, : 

S1r,—In your review of the work by Mr. Samuel Webber, C.E., 
entitled, ‘‘ Manual of Power for Machines,” &c., you make the 
following statement :—‘‘A series of tables of results obtained 
with turbines, tested during the Centennial Exhibition at Phila- 
delphia, apparently with great care and honesty, contains figures 
which will, we think, astonishsMr. Donaldson and others who, 
with him, hold the turbine to be a much over-rated water-wheel. 
Thus the Baker and Harris wheel showed an efficiency of 76 per 
cent., the Risdon wheel 87 per cent.; the Knowlton and Do 
wheel 77 per cent., the Goldie and M’Culloch 82 per cent., and 
the National wheel gave 83 per cent. of the power expended on 
them.” ‘That the tables to which you refer give coefficients of 
efficiency for turbines varying from ‘76 to ‘87 does not in the least 
astonish me, because English and Irish turbine makers have for 
a long time been prepared to supply turbines guaranteed to do 
from 75 to 80 per cent. duty. The extra 7 per cent. in the case 
of the Risdon turbine is such a slight addition to the ‘piled up 
agony,” that I should not have thought the matter worth notic- 
ing if you had not drawn special attention to my own. views of 
maximum turbine efficiency. Iam, however, much astonished to 
find that you yourself, the editor of our oldest established journal 
for engineers, should virtually endorse the theory that it is 
possible to construct turbines capable of doing more than 80 per 
cent. duty 7 failing to raise a vigorous protest against the 
accuracy of the tables quoted. 

I that no can do ore 
work equal to per cent. of the gross power of the 
water. confidence is based on conclusions drawn from 
following chain of reasoning. 

Leaving out of consideration for the present the power which 
may be lost in changing the temperature of the water and the 
turbine, the gross power of the fall has to do the following items 
of work :—(1) To produce the velocity of flow with which the 
water leaves the turbine. (2) To overcome the retardation 
caused 4 friction in the guide blade passages, and to supply all 
losses of head arising from internal commotions, such for instance 
as those caused by the obstruction of the vanes of the revolving 
wheel when they cross the jets. (3) To overcome the retardation 

by friction in the wheel es and of the tail race water 
on the surface of the submerged wheel. (4) To overcome the 
retardation caused b ing friction. (5) To develope external 

wer. The coefficient of efficiency is equal to the value of 5 

ivided by the gross power of the falling water. 

Of these five items of work, only the value of the last can be 
ascertained by actual experiment. The component of the whole 
gross power required to produce the final velocity of flow, and to 
overcome part of the retardations described in 2 and 3, is known 
when the angle at which each guide blade cuts the tangent to 
the periphery of the wheel is known. The values of 2, 3, and 4 
cannot ascertained. In the case of 2, the retardations are 
caused before the water reaches the moving parts of the wheel. 
If we take into consideration the loss due to friction only in 
passing through the guide blade chamber, we must allow that the 
mean velocity of the issuing jet will be somewhat less than the 


I venture to —- 
mdent ‘Engineer ” in 
week’s issue are seriously misleading as regards the strain on - I 
‘ bolts. He says: ‘* When bolts are used for connections as well it~ 
Viw 
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theoretical velocity. For the of judging the volumes of 
the issuing water, turbine- are to using small 
coefficients; but I think that the error will be on the side of 
liberality if, taking every point into consideration, we assume 
that the mean velocity of the issuing jet is equal to 90 per cent. of 
the theoretical velocity. 
If Vj, H, H, be the mean actual velocity with which the water 
es from the guide blade chamber, the gross head, and the net 
head due to the velocity Vi, we shall have on this assumption 


Vi=9V 39H; 
81H 
1 


If therefore the whole available head were spent in producing 
work—in which case the turbine must of necessity consume 
internally the whole of the water which enters it, because there 
is no head left to produce velocity of flow, und water cannot leave 
the inside of the turbine without velocity—there is only 81 per 
cent. of the gross power to overcome retarding forces 3 and 4 and 
to develope external work. Even in this i case the 
effective external power would be much less than 80 per cent. of 
the Ps power. 
Of the whole available head, viz., °81H,a part must be 
devoted to ucing velocity of flow through the wheel. The 
angle at which the axis of the jet issuing from the guide blades 
cuts the tangent of the periphery of the wheel is rarely less than 
20deg. There is a great ode in making it less, because 
the increment in the component of the power resolved tangenti- 
ally, which alone does work, is very sli ft for large decrements 
in the angle below 20deg., whilst the discharging power varies 
very nearly as the circ’ measure of the angle. Adopting then 
this value for the angle, we have 


Head due to velocity of flow = Yee =1H 


Head duetotangential velocity = 2" = 71H 


If W be Pipe. ay water discharged in an unit of time, 
‘71 H W is the only part of the gross power H W which can 
communicate power to the turbine. The whole of this power 
should be taken from the water in passing through the turbine 
wheel, For the present argument I am willing to admit that 
this power may have been wholly expended in doing the work 
described in 3 and 4, and in developing external power. 

It is of course impossible to measure the exs:t value of the 
work comprised in the two items 3 and 4. In order to get 
rid of the retarding force of tail water friction without losin; 
head by making the turbine work above the surface of the 
water, some makers surround the wheel with a bell dipping into 
the tail water and fill the space round the wheel with comp 
air. Many contrivances have also been used to diminish the 
frictional resistance of the bearing, which supports the vertical 
shaft and weight of the wheel. It sis clear therefore that ex- 
perience has proved that items 3 and 4 are factors of im- 
portance in the calculation. 

Until therefore you yourself or some one holding the views you 
appear to hold succeeds in breaking some of the links in my 
chain of reasoning, I shail not alter the opinion stated in my 
work on the efficiency of water wheels, which is that the effective 
external work developed by the best possible turbine must 
less than 60 per cent. of the gross power of the falling water. 

Believers in the turbine ‘‘fetish” divide turbines into two 
classes :—(1) Impulse wheels ; (2) pressure and impulse wheels. 
‘The arguments on which my opinion is based apply equally to 
both classes, use their force does not depend at all on the wa: 
in which the power available for doing work, after the h 
necessary to overcome friction on the guide blade passages, and to 
— the required final velocity of flow, have been deducted 

rom the gross head, is extracted from the water. In combating 
the generally received opinion about turbine efficiency, I have 
had to rebut the following argument advanced by a well-known 
professor of engineering, ‘‘If the water has lost a given amount 
of power in passing through the turbine, what has me of it? 
Nothing can be lost. It must therefore have been expended in 
communicating power to the turbine.” On this argument, and 
the question of pressure and impulse turbines, it is my intention 
to submit to you my views after a sufficient time has given 
for the thorough testing of my chain of argument. 

T have failed to get an opportunity of discussing my theories in 
the arena specially devoted to the discussion of engineering 

uestions, whether practical or theoretical; but as you have 

ways hitherto given me full space for the ventilation of my 
opinion on different questions, Iam contident that you will not 
reject the present or any future communications on the same 
subject, because they contain “ views at variance with those held 
by the most eminent authorities,” Ws. Donapson. 

January 13th. 


SEWAGE FARMS. 

S1r,—The tly d d 
typhoid fever, believed by himself and his frien 
contracted while shooting over a large sewage farm in a 
southern county, renders it desirable that the circumstances 
which can give rise to such a fatality should be considered ; 
for it seems not improbable that we may be developing in the 
near neighbourhood of our large cities pest spots which may in 
the future give rise to plagues more serious then any we have yet 
known. e deceased gentleman to whom I have made reference 
is understood to have complained of the offensive odour all 
through the day, and on leaving the ground to have told a friend 
that he felt the smell of sewage ‘‘ all through him.” He had been, 
oes, in the best health, although medical experts say 
ere must be a certain condition of system which enables the 
typhoid poison to develope. However that may be, poisoned 
he certainly was, and death followed within a short ixterval. 
— can be more certain than the deodorising properties 
of e ; but nature dictates the quantity of sewage which 


to have been 


a certain proportion of it can safely absorb. After that limit 
is i ected be 


the excess will be rej in poisonous exhalations, 
and it appears evident from the circumstances of the case 
alluded to that this particular farm was an instance of 
such overloading. This may and probably will occur in hundreds 
cases unless some sanitary authority interferes to prevent it. 
What is to hinder a private peasant from stimulating his land 
to a dangerous excess un 
question which demands serious consideration, for I am not 
aware at present of any law which may be enforced to prevent it. 
e — of sewage has long been one of the most serious 
and troublesome problems with which our engineers have had to 
. For years we allowed our streams and rivers to be polluted, 
until the evil results called for legislation which has now almost 
completely allayed that evil. The sea had long been deemed to 
be a fitting and inexhaustible receptacle for the sewage of the 
towns along our coasts ; but it was ultimately found, that as the 
population of these became dense, the tide only tem 
removed the objectionable matter to return it a few hours after- 
wards to the shore whence it received it. Evidence that such 
was the case was oe open ¢)mmon in many of the fashionable 
watering places, and it was no unusual sight to see dainty ladies 
rushing past well known spots in such towns with the mouth and 
nose carefully pro’ t the scents which were known to 
prevail at certain states of the tide. It became eventually a sine 
non that an alternative method of disposition should be 
ound. All sorts of deodorising processes were tried, none’ of 
which, however, can be said to have resulted in more than partial 
success, and then attention was attracted by proposals to discharge 
the sewage over farm lands. It is undoubted that, up to a 
certain point, this course would seem to have satisfactorily solved 
the diffloulty, But that point appears to have been passed, 


eath of a gentleman from | Mr. 


er existing regulations? This is a | goth Se 
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ove’ or what au ity can c its 80, 
And we cannot shut our eyes to the evil results of such super- 
saturation. I constantly hear reference made to the prevalence 
of new and previously unheard of di It may be true, as is 
asserted, that in many cases they are but old enemies under 
new names ; but it is a fact that numerous ailments which were 
formerly of rare occurrence are now common even in the houses 
of the wealthy. I was never surprised to hear of fevers of a 
pestiferous ge ravaging among the inhabitants of the slums 
whivh have so long di our larger cities; but when these 
were found presenting themselves in apparently well-drained and 
healthy houses, it was evident the causes which produced them 
among misery and squalour had somehow been transferred into the 
most opposite conditions of life. 

Defective house drain 
the Prince of Wales’ nearly fatal attack, and in instances as were 
recently illustrated in THz MinamvgEr, where an unjoined sew 
pipe had distributed the contents of the house closets below the 

itchen floor, can only be said to account for isolated attacks; but 
for the spread of and dyptherical diseases I 
must look elsewhere. Now, in several recent outbreaks, the, cause 
has been fully traced to milk su plied from farms which were 
either manured with sewage or where the wells were polluted by 
some such material. How far vegetables grown on soils so fed 
are capable of propagating disease is not known. The fact that 
these must be submitted to a boiling before being used as 
human food would probably insure poison germs being destroyed, 
but the roots which are supplied to cattle from which we derive 
our milk supply ya no such insurance of immunity. Pro- 
bably vegetation deriving nourishment from sewage stimulant up 
to a certain standard is capable of its healthy absorption, but 
there may be readily conceived to be a point of excess at which 

root or esculent might be overc! A now to 

these possible dangers must be added the poisoning of the very 
air upon these sewage farms! ‘The effluent water is bright and 
clear—so was the sparkling water from a contaminated cistern in 
London which recently brought severe illness upon myself; but 
there is a solid residuum which, as surely as the old overcrowded 
ky ba of our age ome did, emits foul and poisonous gases 
atal to human life. I therefore desire to call attention by the 
authorities to the fatality which I have named in this letter. 
The facts are well known to many people, and it is the duty of the 
Government to see what bearing they may possess upon the large 
and important question of town sewage, and whether the lands 
that have been devoted to its reception have not in many cases 
become dangerously overcharged with it. a 

The varieties of soils which afford the best deodorising agencies 
is a matter which yet remains to be fully ievmtignin’. or earth 
closets, which are now so largely both in England and 
abroad, it has been recommended that dried — soil should be 
used. I have, however, been informed by a gen eman who had 
large experience in this method of disposal in India, both in large 
Government establishments and in his own private residence, 
that he invariably preferred the use of fine white sand in the 

closets. On his first trials of the system he used ordiuary 
earth, and with that he found the admixture of urine to give rise 
to much offence. But this ceased to be the case when deposit was 
merely excluded from the action of the air and evolument of gases 


be | by a coating of the fine white sand. This seemed to prevent any 


disagreeable effluvia arising by the action of the mixed urine, and 

the theory he based upon his experience was that the fluid con- 

tained properties which under exclusion from the air aided the 

deodorisation of the solid matter. The pans were emptied once 

a week over the guinea grass land below his residence without 

offence b experienced, F. 
London, January 20th. 


WIRE ROPE STREET RAILROADS. 

S1r,—-Referring to the communication of Mr. Molera in your 
issue of December 5th, that gentleman does an unintentional 
injustice to Mr. A. S. Hallidie, of San Francisco, who to my 
personal knowledge was the inventor and originator, as well as 
one of the promoters, of the Clay St. Hill, Wire Rope Railroad, 
which has proved such a marked success, 

Mr. Hallidie is an engineer by education, and is known for his 
works cn the Pacific Coast, notably for suspension bridges—among 
others the Alexander Bridge across Frazer River, above Fort 


e. 
Some time previous to leaving California for South America, 
where I was called professionally, I was consulted by Mr. 
Hallidie in relation to the system of wire rope street railways 
which he had then matured, and by his instructions I surveyed 
several routes on the hills in San Francisco, and drawings were 
made in my office under his direction. 
Owing, I believe, to my personal engagements elsewhere, Mr. 
Epplesheim was taken into Mr. Hallidie’s service as draughts- 
man, and by him was eee in the position of constructing engi- 
neer of the Clay St. Hill Railroad Company, which position Mr. 
Hallidie had previously offered to me, and of which company 
. Hallidie was and is Lag Fo mgmews and it was under the 
immediate direction of Mr. Hallidie, who designed the road, that 
the construction was realised. Davin R, Surru, C.E. 
West Troy, New York, Jan. 5th. 


IR, — erence to the correspondence an air 
pump supplied to the Wreck Recovery Company, which has 
appeared in your columns, we to inform you that we did not 
construct this pump, neither had we anything to do with it. 
GWYNNE AND Co, 
Hydraulic and Mechanical En, <r per W. H. Allen. 
Essex-street Works, Strand, W.C., January 20th. 


Sm,—In reply to Mr, Maquay’s letter of the 12th inst. pub- 
lished in your last issue, we can only say there was no such air 
space at each end of the pump as described,when it left our fac- 
tory, neither does the drawing show anything of the kind. As 
ready stated, in June last the people on board the Sherbro did 
not know what the air pump was for. On the 9th September last 
the company sent a gentleman to our works with a letter request- 
ing us to show him the use and construction of the centrifugal 
pemeing engine; to which the air pump in question is attached, 
as they inte: to send him out to look after it. ‘This we did to 
the fullest extent, and showed him all the drawings, but on the 
mber we received another letter from the company, 
asking if the air pump were fitted with gun-metal line, &. 
Surely, the most inexperienced might have known the difference 
between gun-metal and cast iron. 

This pemeinnenans is constructed off the same patterns asthose 
we havesupplied toseveral large salvage companies, and which have 

ven very great satisfaction, not only to the users, but also to the 

areholders of the companies. We are glad, however, to learn 
that Mr. Maquay is now satisfied with the pumping engine, and 
that the German Government may soon hope to see their now 


Y | famous ironclad afloat again. 


We may say we are heartily tired of answ the childish 
questions asked in connection with this affair, and the manner in 
which our time has been wasted, and we only hope the share- 
holders of the company will ve more remuneration than we 

J. anD H, Gwynne. 


have done. 
Ironworks, London, January 21st. 


LIGHTING RAILWAY CARRIAGES. 

Srr,—If you think the foliowing remarks on this subject are of 
sufficient interest to induce you to find space for them in THE 
Enarveer, Messrs, Pintsch and Co. will see that they answer 
in general terms the two questions they ask, viz.: ‘If you knew 
how to ligigrailway carriages in 1867, why did you not do so ?” 


such as was evidenced in the case of 


65 


and ‘*where is there a carri running now on the Great 
Northern Railway Company ?” any one will turn to 109” 
of the first edition of my “‘Gas Engineers’ Book of erence,’ 
ublished in 1865, he will there see a chapter on railway carriage 
fighting, and if he will examine any of the high-pressure systems 
in operation, or that are now pro; , he w nd a wonderful 
likeness between what was then described and what is now bein, 
carried out; the main points being that the gas should be of hig’ 
illuminating power, that each carriage should its own 
independent supply by compressing the gas into cylinders under 
high pressure. e mode cf doing this may slightly vary, but 
feceeely what I propounded in 1865 is being carried out in 
880. At that time Boghead Cannel was readily obtain- 
able, but American petroleum “was scarcely known, or 
it would, of course, have been decniiiaimamed as well as 
head, though I , egy if better or cheaper gas would be 
le from it than from that mineral. Practi aang og 
gallons of oil to make 10,000 cubic feet of gas, and labour, fuel, 
wear and tear add as much more to the cost as the value of the 
oil, so that from 10s. to 12s, per 1000 cubic feet ron bee considered 
the cost of oil gas. I enclose you the section of the book published 
in 1865, and alsc that of a second edition just going through the 
press, as your advertising columns will show. 

My business is that of a gas engineer and contractor, and I have 
for the past quarter of a century designed my own work, and 
manufactured and erected it, in every quarter of the world, 
so that such a business as that of lighting railway carriages with 
gas I looked upon in 1865 as the ing of my general business, 
to be taken in hand when opportunity . I have had a 
very large business upon one pair of shoulders, and the reason I 
have done nothing more than be of service to others in indicating to 
them how railway carriages should be eee has been because 
I have been full of other work, and not had the cppexianiy. I 
am, however, now fortunate enough to have a son who can take the 
matter in hand, and, if I mistake not, we shall be able to show rail- 
way companies and others that they can light their trains most 
effectually, and at a very considerable reduction in the first cost of 
fitting up the carriages, and in the light itself, on anything now in 
vogue, 

Ihave been working in perfect accord with Mr. Oakley and 
Mr. Cockshott of the Great Northern, and whatever may have 
been the reason of the delay since I first had a carriage placed at 
yo A quae it is one which has been imposed upon me by the 
difficult problem my son and I have had to solve, after having 
fitted up the carriage for oil gas. But a few months’ delay is as 
nothing compared with the importance of effecting what we have 
done, viz., enabling a railway company to use common such 
as can be taken in at any station on their system, and with a 
consumption of one cubic foot per hour to abundantly light the 
carriage of = per = 

ours, an in no special p, but simply by putting 
burner in the old oil lamp.  ~ 

If I have not had a carriage running from London, it does not 


follow that one has not been running eb for I have had 


every facility offered me by the Great Northern Railway. A 
carriage has been at my disposal for experimental os pe for 
the past eighteen months, and frequent trips have been made. 
The Great Woetheus are in no hurry, and other railway com- 
panies will find that by not ee plans which involve special 
gas being made, they will have saved immensely, both in the first 
cost of fitting up their carriages and in the cost of the light itself, 
St. Neots, Hunts, January 20th. G. Bower. 


THE FORTH BRIDGE. 


THE Scotsman is informed that it has been determined by the 
directors of the Forth Bridge Railway Company 3 request the 
engineers who, in 1873, reported on Sir Thomas Bouch’s plans for 
the Forth Bridge to revise the statements then made and the 
conclusions come to, in view of any additional experience that 
may have been gained through the Tay Bridge disaster, and in 
consideration also of the fact that, when the former investigation 
was made, the three English guaranteeing companies were not 
connected with the undertaking. The gentlemen whose names 
were ongnees to the report in question were Messrs. G. P. 
Bidder, J. Hawkshaw, W. H. Barlow, and T. E. Harrison. 
As Mr. Bidder has since died, it has been deemed necessary to 
find another competent person to act in his place; and a gentleman 
at the head of one of the largest iron and steel works in Great 
Britain has accordingly been requested to give his services. The 
other three engineers will, it is hoped, consent again to act. The 
report formerly pene for the information of the promoters of 
the scheme was in these terms :—- 

Having been ened to examine and re upon the design 
for the proposed bridge over the Firth of Forth at Queensferry, 

re by Mr. Thomas Bouch, we have considered it under 
ollowing heads :— 

() Its safety and suitability as a structure for railway 

c; (2) The practicability of its construction; (3) The 
sufficiency of the estimate. 

With regard to the first Point, we have carefully considered the 
design and the explanations afforded us by Mr. Bouch and Mr, 
Stewart, and as several important en at once pre- 
sented themselves, we requested Mr. . H. Barlow and 
Professor Pole to investigate them, and particularly the nature 
and amount of the strains to which the various parts of the bridge 
will be subject, not only from the effects of passing loads, but also 
from those of temperature and from storms of wind, in connection 
with which subject we have had the advantage, through the 
courtesy of the Astronomer-Royal, of examining the anemometer 
records of the Greenwich Observatury, and of receiving his 
explanations and remarks upon them. e are satisfied that the 
bridge when completed, upon the designs, dimensions, and 
materials submitted to us, wi'l be found amply sufficient, not only 
for the safety of the ordinary traffic, but also to meet the strains 
due to extreme gales of wind. (2) As to the practicability 
of construction, the most importart point is the sufficiency of the 
foundation and anchorage; and as to this, the information 
afforded us gives us complete contidence ; and having regard to 
the varied and powerful means which are now at command for 
the erection of such structures, with the improvements which 
will, no doubt, be suggested during the + eat 4 of the work, we 

itude, is quite practicable, and capable of being carried out 
with success by modern skill and appliances, (3) With 
regard to cost, we have had the quantities contained in Mr, 
Bouch’s estimate carefully by Mr. Kingsbury, who 
confirms their accuracy, and we have applied our own experience 
to the prices at which they have been worked out, and the 
has been to satisfy us that the estimated cost of £990,000 is 
sufficient for the execution of this work. It affords us great 
satisfaction to be able to give our sanction to a work of so im 
ing a character, and to express our high approval of the s 
sclentific research, and knowl which hsve been 
brought to bear upon the elaboration of the details of this 
interesting work, 


Sourn Kunsmneron Muszum.—Visitors d the week ending 
Jan. 17th, 1880:—On Monday, Tuesday, Saturday, free, 
from 10 a.m. to 10 p.m., Museum, 11,762; mercantile marine, 
building materials, and other collections, 2121.. On Wednesday, 
Thursday and Friday, admission 6d., from 10 a.m, till 4 p.m., 
M 558; mercantile marine, building materials, and other 
collections, 93, Total, 15,534. Average of coi 5rd week 
years, 16,289, ‘Total from the opening the Museum, 
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AGENTS FOR THE SALE OF THE 
FOREIGN 


NEW YORK.—Tae Wiser and Rocers News Company, 
81, Beekman-street. 


PUBLISHER'S NOTIOE. 


*.* This week we publish a Double Number of Tue 
containing the Index to the ighth Volume. The Index 
includes a List of Applications te 
Grants of Patents during past six months. Price 


*,* Subscribers remitting their subscriptions for the year 1880 will 
please to observe that there will be fifty-three Fridays in that year, 
and therefore one extra number of THs ENGINEER. 


ENGINEER 


TO OORRESPONDENTS. 


these instructions. 

*,* We cannot undertake. to return drawings or manuscripts; we 
must therefore request correspondents to keep co, 

*,* All letters intended for insertion in THE ENGINEER, o7 
containing questions, must be accompanied by the name and 
address of the writer, not necessarily for publication, but as a 
proof of good faith. No notice whatever will be taken of 
anonymous communications. 

A. M. B. (Shoreham).—JWrite to the Secretary of the German Railway 
Administration Union, Berlin. 

A. ‘olhausen’s ‘ Technical Dictionary,” published by Messrs. Sampson 
Low and Co., will no doubt answer your purpose. 

Ww. W.— mks for your suggestion. You will see, however, that the idea has 
been ied out in a somewhat different form by another correspondent. 

G. S.— Your letter was received, but we could not find space for it and for the 
corres, which would certainly have ensued, and the subject was of 
more interest for architects than engineers. 

8. B.—That would depend on the state of the rails. If they were slippery, 
the wheels 


engine ve as soon as the engine was 
reversed ; if the rails were clean and in good order, they would not turn the 


rev se way. 
F. N. C. (Peckham).—(1 iculars are of no use in lattice girders. 
‘ i arial ght used bythe diners a the water 


ample dimensions for an 
and 80 is the sectional area through the tubes. 

Piscatorn.— We have no information to add to that which you already 
possess, but we imagine you might consult Messrs. Siebe and Gorman on the 
subject, They have carried out many experiments on the use of the electric 
light under water. The great difficulty seems to be that it illumines a very 
small area unless the water is extremely clear. 

W. J. W.— We have no doubt but that your conclusions ave accurate, but 
there is nothing new in them. The design you show would probably answer. 

resembles that recently suggested by the contractor for the raising 

opinion on its 


ible in the water pipes. If, however, you use 
the apparatus to heat a bath, you can save much of the space, be it would 


‘eet chim wi n case Uti ve 


TESTING THE WEARING QUALITIES OF BEARING METALS. 
(To the Editor of The Engineer.) 
Sm,—Can any reader kindly inform me of some cheap and read: 
method? GNA 


SMALL WHEEL CASTINGS. 
(To the Editor of The Enguneer.) 

§1r,—I shall be glad to hear from makers of small excen’ 
and halical castings, wheels, racks, segments, 
STRAW WRAPPING ROUND THRASHING MACHINE DRUMS. 

(To the Bditor of The Engineer.) 
S1r,—Can any of your numerous correspondents give me an idea how to 
of ain iron and concave the same. ©: 
Ulverston, January 14th. 


TIDE MILLS. 
(To the Editor of The Engineer.) 

Sir, —With reference to the interesting article in Tae Enaiveer of the 
2nd inst., may I ask your readers to be enough to let me know the 
names of fon Peter containing.information about the construction of 
tide mills the transmission of power to distant places? 

Montrose, N.B., January 20th. R. H. M. 


SUBSCRIPTIONS. 

Tax Enorveer can be from newsagent in town or country 
from the office, on the following terms in advance) :— 

Yearly (including two double nwmbers).. .. .. £1 98. Od, 
credit occur, aie dae two shillings and sixpence per annwm wil 
Cloth Cases for binding Taz Encinerr Volume, price 2s. 6d. each, 


99, 40, 41, 42, 

A complete set of Tae GINEER comprising 47 volumes. 
Foreign Thin P Copies will, wntil further notice, be 
received at in advance at the 
following rates will receive Toe Enoineer weekly and post-free. Sub- 


Remittance by Bill in London,—A 
and Ionian Islands, orway, Panama, Russia, 
£1 16s. Chili, Borneo, and Java, £258. India, 


charged one shilling. The line seven 5 i an adver- 
tisement measures an inch or more the is ten shillings inch. All 
single advertisements from the country must be by stamps in 


Tasmania, Turkey, | bridge was calculated to bear 


are taken to thle eondibion, 
ADVERTISEMENTS CANNOT 


MEETINGS NEXT WEEE. 
Tue InstrruTion or Enaingers.—Tuesday, Jan. 27th, at 8 p.m.: 
Discussion upon “ Fixed and Movable Weirs.” 
Socrety or TeLecrarn Encineers.—Wednesday, Jan. 28th : Inaugural 
address by the President-elect, Mr. W. H. Preece. 
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THE TAY BRIDGE INQUIRY. : 

THE questions raised by the destruction of the Tay 
Bridge are so important that it would be strange if the 
engineering world did not look with anxiety to the 
future of the inquiry, now pending, intended to supply 
an answer to these questions. It is evidently of the 
utmost importance that the ironwork now in the bed of 
the river should be examined as far as possible before it 
suffers further deterioration, and it is much to be 
regretted that dynamite has to be used to reduce the 
masses of débris to manageable dimensions. Mr. Waddell, 
the contractor for raising the girders, has promised to 
break them up as little as he can, but dynamite has 
already been used pretty freely. Thus at the very outset 


the means of obtaining evidence are being diminished. | tha 


Doubts will arise hereafter as to whether a given fracture 
took place before or after Mr. Waddell began operations; 
and the interests at stake are at once so important and 
so conflicting, that the fewer opportunities afforded for 
discussion, doub or hesitation, the better. Itisrumoured 
that the Board of Trade has forbidden the further use of 
dynamite, and we trust that the rumour is true. It is 
not impossible that in certain quarters it will be held 
that “ aot should be bygones ;” that nothing will be 

ined by pushing the inquiry "5 ane 
It would be best_to let the investigation linger on to a 
natural death. Mr. Barlow will we feel certain oppose 
sucha policy; but energetic action on his part is essential; 
and to its display the community will be main] 
indebted for a successful and earnest prosecution of the 
inquiry. We do not wish to assert that anyone is to 
blame, but the facts, so far ascertained, show that grave 
mistakes have been e; and the nature of these 
mistakes should be fully understood, and properly put 
before the world, for the guidance of future generations 
of engineers. The fall of the bridge is beyond question 
a stigma on British engineers; and iameern already 
gece slightingly of Englishmen as bridge builders. 

othing will go so far to set us right in the eyes of the 
community as a fearless and searching inquiry, which 
will spare no reputation if it deserves censure. A fault 
confessed is half atoned for. . 

As the available evidence is collected bit by bit, it goes 
to show more and more clearly that want of judgment 
was manifested by some one. It may be, of course 


. | that there are certain facts yet to be stated which will 


dissipate this view of the catastrophe. We can deal 
but with the ascertained ; the as ey unknown can only 
modify views by the influence which a recognition of 
the sense of its possibilities may exert on the minds of 
men. We now know what we did not know certainly 
before, that the holding down bolts of the trestle a 
only passed mg. * two courses of cap stones. = 
were, in a word, little more than 2ft. 6in. long. e 
have entirely failed to obtain any evidence that the 
courses of cap stones were cemented to each other, and 
to the top of the pier. On the contrary, there is reason 
to believe that they were simply bedded on each other, 
and backed into the cement concrete hearting. Practi- 
cally, therefore, the superstructure of cast iron was not 
anchored to the brick foundation structure at all; and it 
was a matter of small consequence whether the bolts 
securing the flanges to each other, or the flanges them- 
selves, were or were not strong enough to sustain a 
severe tensile strain. To all intents and purposes the 
bridge simply stood on the brickwork, and could be 
overset without disturbing the foundation beyond the 
two top courses of the stone caps, which were alone 
incorporated with the superstructure by the short hold- 


ing-down bolts. We showed last week that, with solid | 


piers, a weight of ten tons was required in the bridge as 
a whole to ce one pound of overthrowing wind 


pressure on each square foot. The open-work trestle | W 


piers offered less surface to the wind than would the 
solid structures of which we spoke ; but on the other 
hand, the righting arm of the a was of less dimen- 
sions than that we dealt with. Making every legitimate 
allowance in favour of the bridge as it stood, we cannot 
help concluding that the dead weight required to 
balance each pound per foot of wind pressure — 


margin for safety—could not have been 
less 


9 tons. But the actual dead weight on each 
pier cannot have exceeded about 180 tons; and if we 
go so far as to add 200 tons by assuming that nearly the 
whole weight of a train was sustained by a single pier, 
we still have but 380 tons, which, divided by 9, gives 
42 lb. on the square foot as a wind pressure, which would 
very nearly be able to overthrow the bridge. This is less 
than one-half the pressure which Mr. Gilkes stated the 

. He has, unfortunately, 
never as yet ascrap of evidence the 
data on which his calculations were based. So far as 
can be seen he contemplated the anchoring of the iron 
piers to the substructure; but, as is now well ascertained, 
there was nu attempt made to anchor them. If holding- 
down bolts of adequate strength and some 20ft. long had 
been used, we could understand on what his statement 
rested. As it is the fact remains that this great 
bridge was not competent to withstand more than half 


very far ; and that in fact | th 


the overturning force on which the contractor reckoned. 
It will be remembered. that on several occasions it. was 
urgec that the bridge would be in imminent danger of 
overtu in a strong gale; and the statements of Mr. 
Gilkes and Mr. Grothe were publicly made to set the minds 
of the public at rest,and to reassurethose who —— the 
future of the bridge with doubt and concern. Weare, as 
matters stand, forcibly driven to the conclusion, ‘either 
that Mr. Gilkes and Mr. Grothe did not really know what 
strain the bridge would withstand; or that they assumed 
that certain structural conditions existed which did not 
exist; or that there were some peculiarities in the 
structure of the bridge which made it stronger in reality 
an inspection of its remains, and an acquaintance 
with the visible portions of its structure while it stood, 
indicate, It is much to be desired that the calculations 
on which Mr. Gilkes’s and Mr. Grothe’s statements were 
based be made public. No doubt they will be asked for 
by the court of inquiry, and will be produced ; but their 
roduction should be followed by their publication. 
ndeed, this publication is, of all th that which those 
concerned in preparing the design and carrying out the 
possibly supp a full justification of every statement 
that has been aw A in its favour. 
It has not escaped our attention that the cap stones of 
most of the piers remain undisturbed, and that the iron- 
work has not been pulled away taking the stones with it. 
This fact has been advanced as an ent to prove that 
the trestle work really was efficiently anchored to the 
brickwork. No doubt the fact admits of this interpreta- 
tion, The only argument which can be opposed to it is 
t no other evidence of efficient anchorage is available, 
and it is not disputed that the holding-down bolts only 
through two courses of cap stones. Are we to 
lieve, then, that these cap stones were rigidly fixed to 
the brickwork below them? If so, how was the attach- 
ment made? This is a point into which Mr. Barlow 
should carefully inquire. If it be true that the trestles 
were really anchored to the pier, then, as we have said, 
all Mr, Grothe’s and Mr. Gilkes’s statements may have 
been perfectly accurate—that is, on the assumption that 
trestle-work superstructure was strong to 
utilise the anchorage. In that case the force of the 
-wind must have hoe grees than there is now any reason 
to believe it was. this, however, is mere hypothesis, 


y | and, unfortunately, the fact that the cap stones have hardly 


been disturbed admits of being used with great effect in 
another way, namely, to prove that the trestle work was 
too weak to permit even the small dead weight on which 
the stability of the bridge depended to be utilised. If 
this be so the structure could not have required a wind 
pressure of anything like 42 1b. on the square foot to 
overthrow it. iron to act the part of 
cantilevers without weight themselves, and loaded at one 
end while they were held fast at the other, it is easy to 
see that the wrought iron bracing poses the part of the 
lattice bars in a girder, the top and bottom booms of 
which were of cast iron; and it is, unfortunately, also 
easy to see that, as has been pointed out by a cor- 
respondent this week, the pins used to secure these 
bars were quite insufficient for the purpose, even if the 
cast iron lugs had been strong enough, which they were 


not. 

It would be unwise to shut our eyes to facts, and the 
facts as they stand now appear to be that the Tay Bridge 
was blown down by a gale. Several witnesses were called 
in Dundee to prove that the wind blew with the force of 
a hurricane, but their evidence is not confirmed by 
material witnesses. We have not heard that any houses 
were unroofed. The limit of damage appears to have 
been the uaronting of a few trees, the demolition of some 
fences, and the throwing down of some chimney-pots. 
There is really no reason to believe that the gale was 
worse than many gales which have preceded it. How- 
ever this wind, gale, or hurricane, overthrew not less 
than three-fifths of a mile of bridgework—an operation 
never performed by a hurricane before—an the 
calculations which have been made by competent 
engineers since the catastrophe go to show that a wind 
pressure of not much over 40]b. on the square foot at 
the most would have amply sufficed to do what has been 
done, and it is known that this pressure has often been 
exceed It now devolves on Mr. Barluw’s court of 
inquiry to elicit a proper explanation of these circum- 
stances. As we have said, it may be that the know- 
ledge extant qnemnns the construction of the 

ridge is imperfect and incomplete in some respects. 
We have no desire whatever to assert that there 
is nothing yet to be heard in favour of the bridge. 

@ express no opinion of ae | kind. We have endea- 
voured honestly to summarise the available evidence, and 
there is no escape through that evidence from the conclu- 
sion that the bridge could not possibly have been safe in 
a high wind, and that its overthrow might have taken 
place at any minute. What is required now is more 
evidence—evidence that will prove conclusively that the 
basis of all the many calculations of the resisting powers 
of the bridge which have been made since its overthrow 
iserroneous,and wesincerely hope thatno unnecessary delay 
will preventtheearly publication of thisevidenceifitexists. 
Months may be wasted in testing the quality of the iron 
in the girders, while the true point at issue, the strength 
of the trestle piers, receives no consideration. The gen- 
tlemen who aid Mr. Barlow in his inquiry on the part 
might possibly overlook important matters. In 
Board of Trade is itself now, ina sense, on its trial. The 
heavier is the responsibility which devolves on Mr. 
it be ably sustained doubt ; 

ut it is above i necessary that inqui 
should be pushed on delay. 


WATER SUPPLY OF ABERYSTWYTH AND BALA, 

Every month affords some evidence of the increasing 
value set upon a good water supply by the inhabitants 
of our towns and villages, 


& quiet way the 


PARIS.—Madame Rue de la Bangue. 
BERLIN.—AsHER and Co., 5, Unter den Linden. Six o’cLock on Taurspay WEEK. 
VIENNA.—Messrs. Geroip and Co., Booksellers. *,* Letters relating to Advertisements and the Publishing Department of the re 
Paper are to be addressed to the Publisher, Mr. George Leopold Biche all 
letters to be addressed to the Bditor of Tux Ewanvaxn, 168, Strand, ; 
*.* In order to avoid trouble and confusion, we find it necessary to 
"inform correspondents that letters of inquiry addressed to the 
pullic, ond intended for insertion this column, must, all 
cases, be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 2d, pag 
notice will be taken of communications which do not comply with 
| | 
Gilkes, and Co., but it was soon abandoned as useless. 
G. D.—Two square feet of surface condenser per indicated horse-power will 
give a good vacuum with such an abundant supply of cold water as you : 
to use, but 3ft. of surface would be better. The exhaust pipe 8 of y 
without making calculations, which would be ; at present, ; 
E. G. (Ince-street).— You will see on turning to the engraving of the gas ] 
boiler in Toe Enorneer for Nov. 14th, 1879, that there is a considerable 
P of water over the . of the 7 This is required to get as much ; 
the boiler is made of tin plate, it would be destroyed in less than half a minui 
heat of a Bunsen flame, if allowed to get short of water 
‘ou can make t. shorter like than the dimensions we have 
Remittance Post-office Order. — Australia, Brazil, British 
Natal, Netherlands, New Brunswick, Newfoundland, New South Wales 
New Zealand, Portugal, “West, Ind 
United States, West Coast of West Ind 3 
ampton, Cyprus, £1 1és. 
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oe of supply of communities is bei “settled with} Fawr Lake, which is about five and a quarter miles from 


civil engineers, evidence is everywhere accumulating 
necessary to the tion, design, and construction o 
such works is available and easily accessible to those 
who require it. Everything can and is being done 
by private enterprise, guided by engineering know- 
ledge and skill, and in spite of the recent clamour about 
a national water supply department, every day shows 
that such a body is wholly unnecessary. A few amateurs 
in London to whom an almost casual consideration of the 
subject and a mutual admiration society discussion have 
shown that the water supply ‘work of the future will be 
considerable, see that water supply, and the hydraulic and 
other engineering questions belonging to it, are not to be 
fan. Ae with saucy looks,” and hence they would 
establish a department to supply themselves and other 
amateurs with cut-and-dry water supply information, to 
which should be added, thrown in, a division of the 
country into a series of watershed areas. This would 
make a pretty _ and would no doubt contribute 
greatly to the facility with which the amateur mind 
would grasp ideas and assimilate them as so much 

_water supply prattle. This division, it is almost 
unnecessary to say, would be useless, as already | 
towns have to be supplied from other watersheds 
than those in which they are situated ; in other cases 
to be so confined to a watershed arbitrarily mapped 
out and fixed would often be unnecessary, as well 
as impossible. The supply area for each district 
must be settled by the conditions prevailing, no hard-and- 
fast set of watershed and supply areas can be made, or, 
if made, adhered to. Taxpayers must, therefore, be 
warned that they already pay engineers to do the work 
and find information, and any water supply department 
would be an entirely extra and useless expense. 

Aberystwyth is to have an excellent water supply. A 
Local Government inquiry has lately been held, and sanc- 
tion given to borrow the required capital of £17,000. 
The scheme which is to be carried out proposes to take 
the required supply from a lake known as the Llyn 
Llygad Rheidol, in the lower Silurian rock of the 
Plinlimon range. The lake has an area of 57,535 square 
yards, and is no less than 1630ft. above the general level 
of the town, and is 28,864 ad therefrom. The lake is 
supplied by springs and by rainfall from a gathering 

und of 133 acres, the average depth of the lake being 

m 15{t. to 20ft. The average rainfall may c 
at 6Oin. per annum, giving an annual fall on the gatherin 
ground of 181 millions of gallons, and the measu 
average summer overflow from the lake is stated to be 
1$ million gallons, and the minimum 860,000 gallons. 

As the summer peers is at present 12,000, which is 
“more than one-third greater than the winter population, 
only 240,000 gallons will be required as a maximum 
neglecting waste, for a supply of 20 gallons per head o 
summer pooulation. The Take is thus abundantly large, 
and, if tapped as proposed by the engineer, Mr. 
Thomas §. Stooke, at 15ft. below the natural over- 
flow, a storage capacity of about 35} million gallons 
will be secured. This storage capacity may be 
easily increased to 39 millions of gallons by constructing 
a new overflow 1ft. above the natural outlet. This quan- 
tity would give a maximum supply to the town for over 
five mon The service reservoir, 27,500 yards from 
the lake, will be situated 1415ft. below it, or a fall of 
90ft. per mile. The conduit will consist of 117 yards of 
10in. pipe, the remainder being 8in., but it is not intended 
that the pipes shall bear the full pressure due to tke 
great available head. Cisterns or reservoirs are to be 
placed at 13, 59, and 644 furlongs from the lake, each of 
which will be governed by large ball valves at the lower 
end of each of the three lengths of ge An arrange- 
ment of this kind has been successfully employed for the 
South Staffordshire Waterworks, near Dudley. The 
pressure at each station will be that due to 400ft. The 
remaining length of pipe, 13,310 yards, will have a fall 
of 215ft., and the pressure will be again lowered in the 
town. The pipe will becapable of supplying 519,000gallons 
per day. This scheme has been for a long time under con- 
sideration, but is at last decided upon just in time to 
make good a provisional contract for the supply of the 
considerable quantity of pipes that will be required at 
£4 17s. 6d. perton. The pipes, it is true, are necessarily 
rather heavy, and will be tested und 
equal to that due to a head of 800ft. A payment of 
only £5 per year is to be made for the lake for 
a first term of thirty-one years, and arrangements have 
been made with the landowners along the line of pipes, 
by which permission to lay them is obtained, in con- 
sideration of a payment of £1 per year. The land for 
the service reservoir was purchased for £100 per acre. 
Although not far from a mining district, it does not 
appear likely that any mines are at all likely to be 
started that can have any effect on the supply and 
altogether, Aberystwyth is to be congratulated as being 
placed on the list of those towns which have settled the 
water supply difficulty for themselves. Mr. Stooke will 
probably experience a little annoyance from the grumbling 
members of the corporation, but he must teach them that 
amateur sanitary engineering is not likely to pay any 
better in Aberystwyth than in some other towns where 
it has been tried. 

The scheme of the Bala Local Board for the supply of 


that town affords an example of what may be done in | f 


some districts with a very small expenditure. The Board 
recently obtained sanction to borrow £3000, and for this 
sum Mr. T. Ro! C.E., Portmadoc, has undertaken to 
secure Bala an excellent watersupply. It may of course 
be urged that the physical geography of the greater part 
of Wales is such as to afford facilities for water storage 
uncommon in the greater part of England. There are 
nevertheless, it may safely be said, available sources of 
ply for every town and hamlet in this country, and 

a small sum would in many cases suffice to 


secure 
it. For Bala, the water is to be taken from 


be taken | d 


er pressure|can be 


the Arrenig | sharper 


It has an area of eighty acres, and is 800ft. above 
the town. A service reservoir will be formed about a 
mile and a quarter from the town, to which the water 
will be conveyed by a 4in. pipe, the water being taken 
from the surface of the lake bya syphon. The estimated 
cost of the work is £2909. Permission from the only 
one who has any claim to property in the lake has been 
secured for the use of the water by payment of £5 per 
annum, as at Aberystwyth, and the Commissioners of 
Woods and Forests t a thirty-one years’ lease at £1 
per year for laying pipes through Crown lands, The sams 
to be paid for use of water and permission to lay pipes 
are curiously alike in these two cases, he water 
itself is of excellent purity and very soft, and Bala is to 
be congratulated on its having access toit. Aberystywth 
and Bala are only two out of which 
be meaeaee in support of the first sentences of thi 
artic! 


ENGLISH AND AMERICAN LOCOMOTIVES. 


WE have received from New Zealand a copy. of a paper 
just published “presented to both Houses of The General 
Assembly by Command of his Excellency.” This paper 
contains a correspondence respecting the relative merits 
of American and English locomotives, which in 
1878 between Sir Julius Vogel, the nen for New 
Zealand; Mr. R. M. Brereton, Mr. John Blackett, 
Mr. J. W. Maxwell, engineer in may North Island ; 
Messrs. Neilson, of oe ; Messrs. Hemans, Falkiner, 
and Tancred; and the Vulcan Foundry Company. It is 
acuriousdocument, and would hardly deserve much atten- 
tion were it not that a persistent and unscrupulous attempt 
is being made by the agents of American houses to induce 
colonial engineers to buy American instead of English 
locomotives. The system adopted consists in assailing 
the general public, the members of the Legislature, direc- 
tors, and officers of railway companies—every one, in fact, 
who wil! listen—witha long string of arguments in favour 
of American and against English engines. It requires 
more discrimination than the non-technical public can 
to sift the wheat of the statements thus put 
orward from the chaff; and popular opinion has, ere 
now, driven orders into American hands which would 
have come to England, had the advice of competent 
engineers been acted upon. The correspondence before 
us affords an admirable example of the development of 
the system. We have no wish to assert that Mr. Brereton 
oes not believe all that he has written, because we know 
that credulity and honesty of purpose are by no means 
incompatible the one with the other; but we are irresis- 
tibly pe to the conclusion that however sincere Mr. 
Brereton may be, he does not possess sufficient knowledge 
of his subject to be regarded as an authority. 

The correspondence begins with a note from Sir Julius 
Vogel, stating that he encloses “for the information of 
the Government a copy of a communication by Mr. R. 
M. Brereton on the subject of the superior working 
results of American locomotives as compared with 
English railway experience.” Then comes Mr. Brereton’s 
letter, which begins by a statement of the opportunities 
which he has enjoyed during the last twenty-six years for 
acquiring information as a railway engineer. He has 
come to the conclusion that we “ought to construct, 
equip, and work our railway system in India, in our 
several colonies, and in’ this country too, in a far more 
economical manner than past experience heve has shown to 
be possible.” This is very good advice, which has only 
one defect—namely, that there’ is hardly enough of it. 
Mr. Brereton goes on to show how money is to be saved, 
it is true ; but we can scarcely believe that he has not 
kept something back. His remedies for modern English 
and colonial railway extravagance admit of being very 
briefly stated. In the first place, locomotives must be built 
on the American plan ; secondly, chilled cast iron wheels 
must be used ; thirdly, the Corcoran wind machine must 
be employed forpumping. Mr. Brereton layssomestress on 
this, and indeed it appears to be a wonderful contrivance. 
“T think,” says Mr. Brereton, “It is the most perfect 
wind motor ever invented. It is used in connection with 
cedar tanks, holding 50,000 to 150,000 gallons, for supply- 
ing the engines.” The machines are entirely automatic. 

e learn with wonder and admiration that “ they 
will set themselves to the wind and turn their 
faces from it when it blows too hard.” They 
' ated to any strength of wind, and 
“ will work in the lightest a og A wind motor which 
will work in the lightest zephyr is a very close appruach 
to F crag motion. Mr. Brereton does not say that it 
will work in a dead calm ; he draws the line at zephyrs, 
and the fact deserves attention. Fourthly, in the future 
construction of revi the place of the navvy and the 
dobbin cart must-he taken by the American “ Wauchope,” 
theSleessorexcavating machine, and the Chicago revolving 
scraper, which we may say here is nothing more than the 
Dutch molderbit, and some half century old, if not much 
more. Lastly, — are to be Whipple trusses, and 
rivets are to be abolished in favour of pins. By these means 
Mr. Brereton seems to think that the cost of railways ma: 
be reduced one-half. We have not aps to argue wit 
him on the eye: 6 of saving likely to be effected by 
the extended use of the Corcoran wind motor ; and 
there are engineers even in the United States who will 
perhaps t that we have no room to explain the 
numerous defects of the Whipple truss. Our business 
or the present is with the relative merits of English and 
locomotives as set forth ons 

r. Brereton’s charges against the ish engine are 

very straightforward. It costs more to begin with, and it 
es a smaller annual mileage than the American loco- 
motive. Furthermore, the English engine runs unsteadily, 
and wearies the driver and stoker. “ to locomo- 
tives, the Americans certainly obtain from 8000 to 10,000 
train miles greater duty per annum than we can get in 
this country or in India, and this too under the following 
drawbacks : — Inferior road beds, steeper gradients, 
curves, more severe climate, heavier loads 


hauled, and less speed in running.” Mr. Brere- 
ton’s consummate knowledge of his subject is set 
forth in the last clause. Evidently he holds that the 
yd the speed at which an engine is worked the ee 
will be its annual mileage. If this be true, then English 
locomotive superintendents have a great deal to learn. 
He then proceeds to give the mileage of locomotives on 
various lines, giving the average for the Great Western, 
Great Eastern, Midland, and London and North- Western, 
18,004 miles per engine per annum. For four American 
lines he makes the average 30,302, and for four Indian 
lines 18,555 miles, These statements no doubt place 
American engines in a favourable light, but this average 
performance is as tras » Sane to what some engines 
on the New York Central have done. One passenger engine 
averaged 2374 miles daily for an entire year. Another, 
apparently a goods — ran for fifteen months, 
“making 255 miles a day for 461 consecutive days, 
including Sundays.” This is 117,555 miles, without 
tires being turned, or brasses replaced, or a slide 
valve faced up, we presume. It may be at once 
conceded that no English engine can ke produced 
which will run without some repairs for 117,555 miles ; 
indeed, we may go further, and admit that American 
engines as a rule make a greater annual milage than the 
engines on many of our great main lines, although not 
on all, and ask what then? We do Mr. Brereton the 
justice to say that he has drawn no direct conclusion 
unfavourable to English engines from the circumstance 
that ,they do not run so many miles in the year as 


American engines. It is evident that he believes 
American engines are better than English engines 
year, but he does 


because they get over more ground eve 
not say why they are better. We searched carefully for a 
comparative statement of the cost of working the two 
engines, English and American, in fuel and repairs, but on 
these points he is totally silent. If Mr. Brereton had mas- 
tered his subject he would have known that the consump- 
tion of fuel by American engines is per ton per mile 
hauled from 50 to 100 per cent. in excess of that required 
by English engines for the same work ; and for this state- 
ment we are indebted to the Master Mechanics’ Institute, 
a society, in effect, of locomotive superintendents. A 
committee appointed by this society to inquire into the 
cause of the want of economy in American engines, ac- 
tually advocated the purchase of an English engine, that 
experiments might be made with it in order to ascertain 
how and why it was that such lines as the Settle and 
Carlisle, and the Waverley route from Edinburgh, could 
be worked with an expenditure of fuel so small that 
nothing to parallel it could be found from oneend of the 
78,000 miles of railway open in the United States to the 
other. The only argument which is Se coe by such 
statements as those put forward by Mr. Brereton is one 
to the effect that the greater the mileage got out of an 
engine, the higher will be its pecuniary return for the 
capital pagers in purchasing it—in other words, the 
larger will be its annual earnings. But the sum to be 
saved in this way is as eager g to that to be gained by 
reducing the consumption of fuel. Let us, for example, 
assume that the American engine which ran 117,555 miles 
in fifteen months, burned 40 lb. per mile in doing a cer- 
tain class of work, or, in round numbers, 2100 tons of 
coal ; we shall not err in favour of economy of fuel if 
we assume that this coal cost 10s. a ton. Then the ex- 
pense for fuel alone was £1050. In India coal —_ 
according to the district, various prices. If we assum 
£1 per ton we should still be below the mark. An English 
engine doing the same work would burn 30 Ib. per mile, 
and would make 117,555 miles for £788 worth of coal, 
or with a clear saving of £262 in the United States, or 
with a saving of at least twice as much in our colonies. 
There is little reason to doubt that much of the economy 
of English locomotives is due to the admirable repair in 
which they are maintained; leaky valves are not 
tolerated ; blowing piston rings are at once replaced ; 
the engines are kept quité true, and the old adaye that 
“a stitch in time saves nine” is constantly acted upon. 
But this is not the case in America; and in consequence a 
great annual mil is got out of locomotives; but for 
economy of fuel and oil, and working anenes nerally, 
there is no comparison between a good nell locomo- 
tive and an American engine; and to this fact we 
specially beg to turn the attention of our colonial 
readers. We put forward no, statement of this kind 
on our own authority. It originated in the United 
States with American locomotive superintendents, and 
it has never been controverted. If Mr. Brereton’s advice 
were followed, and American engines were generally 
adopted, the cost of working railways in districts where 
fuel is dear would be enormously augmented. Throughout 
Mr. Brereton’s letter there is not, as we have said, a 
single syllable of reference to this most important point. 
We believe he has entirely overlooked it. In a word, 
his acquaintance with the questions on which he has 
written at such length is quite superficial. Before leaving 
this part of our subject, it is right to point out that the 
gon mileage got out of American engines is in a large 

gree due to the system of working them wi th two sets 
of men. Instead of putting the engine in the shed when 
the men in whose hands it is for the time go off duty, a 
second driver and stoker are ready to take the engine 
another trip. This plan Mr. Brereton warmly advocates. 
The only advantage to be gained would be, as we have 
pointed out, that fewer engines would be required to 
work a given length of railway. Whether the system 
weed Ss productive of economy in the long run is open 
to doubt. 

If Mr. Brereton had confined himself to praising the 
American locomotive, we should have been inclined to 
— over his advocacy in silence, for there are, as we 

ve often pointed out, many excellent points about 
American engines—points worth extended imitation 
by English engineers; but we cannot suffer state- 
ments which may have a misleading effect in our 


colonies to uncontradicted. He for exam 
that af the success of the 
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is due to the system of having but three types of 
engine for all kinds of work. These three classes he 

CD and E. Nowasa matter of fact the Americans 
shave, if possible, a greater variety of engines than we have. 
Before us lies the catalogue of the Baldwin Locomotive 
Works, a handsome volume, well bound, 
on excellent paper, and profusely illustrated with admir- 
able photographs ; and this book, which represents the 
practice of one of the largest locomotive building firms in 
the United States, or almost in the world, describes no 
fewer than eighteen distinct classes or types of engine, 
and many of these classes are subdivided and modified 
in various ways. We cite this to show how far Mr. 
Brereton is acquainted with the subject, and we now 
quote him once more—“ The English engine is a very 
pet? affair, and in running it not only wears and tears 
itself very rapidly, but also the roadway, and it greatly, 
by its unsteadiness and jar, fatigues the drivers 
and firemen. I have ridden hundreds of miles on engines 
in India, in England, in France, and in the United 
States, and I have always found the American engine 
most easy and comfortable, but I never did the English 
or the Continental eg a We can only say that this 
passage proves that Mr. Brereton never travelled a single 
mile on the foot-plate of an English locomotive of a good 
class. If he had any experience of such engines he could 
not write as he has written above. We find it difficult 
to imagine that he does not know that traversing and 
Bissell bogies, and india-rubber cushions, and balance 

ms, and every device familiarly used by American 
engineers, are all being used now, and have been used for 
many years back in this country by English engineers. 
We occasion not long since to criticise—not more 
sharply, we fancy, it deserved—an article in an 
American magazine specially written to condemn English 
locomotives, and containing astonishing statements. 
Much that Mr. Brereton has said is identical with that 
article, and what we have said concerning the one will 
apply to the other. This will save us some trouble ; but 
we have not yet done with Mr. Brereton, and we shall 
take an early opportunity of pointing out further 
errors and inconsistencies in his letter, and we shall 
have something to add concerning the part played in this 
correspondence by Messrs. Neilson and the Vulcan 
Foundry Company. 


ARTIFICIAL DIAMONDS, 

THE question of the manufacture of transparent crystalline 
carbon, or in other words of diamonds, about which so much 
has been written in the London and provincial papers during 
the last three weeks, is now laid at rest by the Sublication of 
Mr. MacTear’s letter in the Times of Friday week. Mr. 
MacTear’s original announcement of his supposed discovery 
was read on the 17th of last month before the Philosophical 
Society of Glasgow, when he stated that he had made 
experiments in this line since 1866, and that he had at last 
succeeded in obtaining crystalline forms of carbon. They 
were perfectly pure and transparent, and had all the refractive 
power of diamonds. They had their crystalline form, and 
resisted acids, alkalies, and the intense heat of the blowpipe. 
They also scratched glass, and the only other tests that 
remained to be applied were as to whether they could scratch 
diamonds or be scratched by them, and as to the refractive 
index of the crystal itself and the measurement of the angle 
of the crystals. He had no doubt in his own mind, and 
neither was there any doubt in the minds of scientific gentle- 
men whom he had consulted that they were diamonds ; but in 
the meantime he preferred to describe them as a pure crystal- 
line form of carbon. Specimens had, it appeared, from this 
communication, been shown to Prof. Tyndall and Prof. 
bog fon and were at the time he spoke in the hands 
of Mr. Maskelyne, of the British Museum. It a pears, 
however, from Mr. Maskelyne’s letter, which appeared in the 
Times on the last day of the old year, that Mr. MacTear’s 
crystals had not come to his hands. They did so soon after, 
and were at once carefully examined by Mr. Maskelyne and 
Dr.- Flight. They were mere particles and very few in 
number ; they sufficed, however, for a decision being arrived 
at as regards three or four important points. A few grains 
rubbed between a plate of sapphire and a plate of topaz failed 
to abrade either of their surfaces, so they were not diamond. 
A second few grains examined with polarised light acted 
each and all powerfully in the manner of a bi-refringent crystal, 
so they were not.diamond. Other particles heated on platinum 
foil in oxygen to the intense heat of a table blow-pipe under- 
went no change whatever ; little pieces of diamond placed on 
them took fire and rapidly burned away. They were, there- 
fore, not diamond, and it is not carbon, Heated on platinum 
foil with ammonium fluoride they visibly becamemore minute, 
and a slight reddish incrustation was seen on the foil. Left over 
night in hydrofluoric acid, they disappeared, and there was 
seen a t white incrustation on the capsule of the residual 
fluoride. The substance therefore appeared to be a silicate, 
but the minute amount of material for investigation— 
too small a quantity to be weighed—prevented any 
further information being arrived at as to its nature. 
As soon as Mr. Maskelyne’s letter appeared, Mr. MacTear sent 
a note to the 7'imes stating that nothing which Mr. Maskelyne 
had said ‘‘prevents me from affirming in the most positive 
manner that I have been able to produce carbon in the dia- 
mond modification. I have been able, on the only two 
occasions that I have tried the experiment, to burn the small 
translucent particles in oxygen gas, and have been able, with 
the greatest ease, to scratch deeply both amethyst and topaz 
with them.” He had made an eppemapent to go to the 
British Museum, and, he wrote, ‘1 do not despair of con- 
vincing Mr. ee himself of his being, to say the least 
of it, premature in his conclusions.” He went to the British 
Museum, and worked four days with the scientific men there, 
The results arrived at confirmed those already published by 
the Museum people, and Mr. MacTear now writes to the 
Times to say that ‘‘ the crystalline substance which he believed 
to be carbon in that condition is not so, but that it consists 
almost entirely of silica and alumina, and a small amount of 
magnesia, as well as a residue insoluble in hydrofluoric acid 
even after the action had been prolonged over more 
than forty-eight hours, This residue f with ‘caustic 
soda still contained a very few minute crystalline forms 
and particles of what we assume to be carbon in some 
=— form, which burn away on the application of a strong 

it.” he writes :—‘‘ presence of carbon in some 
graphitic will serve to explain the difference of opinion 
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as to the combustibility of the substance, as, while a portion 
undoubtedly burns away, another and by far the larger = 
tion of the sample of crystalline substance we have 
working upon is little or not at all affected by a very high 
temperature.” And he says in conclusion :—‘‘ While I most 
frankly admit that in this case my experiments have resulted 
in failure in so far as the production of crystalline carbon is 
concerned, yet the obtaining of substances closely resembling 
it in so many respects, and which seems actually to be of the 
nature of sapphire and ruby, is sufficiently interesting and 
gives encouragement to continue the investigation, which, 
sooner or later, I am certain, will be successful.” We heartily 
wish him success. Let him, however, not omit on future 
occasions to obtain without delay a clear answer to the ques- 
tion—Will it burn ? 


THE THUNDERER GUN ‘TRIALS. 


On Friday, January 16th, the Thunderer gun was fired in 
such a way as to test the value of the suggestion that the 
cause of its bursting was the deer nam, te the wad between 
shell as to cause a sudden c strain on 

n. Itis yn to recapitulate the arguments in 
ana of the probability of this being the cause of the acci- 
dent. Speaking generally, their strength lay in the well- 
known liability of a fowling piece to burst from the muzzle 
being plugged up, and further in the fact that a soft substance 
can only te com: up to a certain limit, so that copper 
studs have been known to cut into a steel bore when they 
have over ridden the ves of the latter. The copper was 
compressed nearly to the maximum extent that the material 
admits of, and then the steel was forced to yield. 1t appeared 
likely to some that the wad if lodged some distance up the 
bore would receive a sudden blow and become jammed by the 
shot, so as to strain and burst the piece. The trials on Friday 

i simply of two experiments with the wad lodged in 
the bore in different positions, The wad is a thick disc of 
milled board, fitted with a paper socket. The form of it, and 
the manner in which it fits on to the projectile, is well shown 
in the woodcut re nting the fragments of the gun and the 
projectiles, cartri and wads supposed to have been in it 
at the time of the accident, in Toe ENGINEER, of July 18th, 
1879. The gun was loaded for this, the 15th round in the 
series, with a firing charge of 851b., and a common shell 
weighing about 5921b. The wad was placed in the bore 5ft. 
in front of the shot and then tilted over to an angle of 45 deg. 
The gun was then fired, the result being that the wad was 
crushed into fragments, without any injury being inflicted on 
the gun, the pressure on the bore being only 20°7 tons, the 

rojectile having a velocity of 1409ft., the pressure on its 
= being 17°6 tons, A second round was next fired with the 
gun loaded in the same way as to projectile and charge, the 
wad being placed fair in the bore at ft. distance from the shot, 
in order to test the possibility of the projectile splitting it or 
doubling it by striking it suddenly in the centre so as to w 
it and strain the gun. The same apparent result followed— 
that is to say the wad was cut into fragments and no injury 
was done to the gun, the pressure on the bottom of the 
bore being only 20 tons and that on the base of the shot 16°5 
tons, the velocity of the latter being about 1422ft. The series 
of rounds has hitherto been watched with comparatively 
languid interest in Woolwich, owing to the conviction 
that nothing would be obtained beyond the negative results 
that we have to report. The final experiment of firin, 
the gun double inastea can hardly fail to attract mark 
attention, inasmuch as the verdict of the committee is gener- 
ally accepted in Woolwich. Sir William Palliser’s experi- 
ments made with pebble powder in a 64-pounder gun are 
generally considered valueless. No one who had not been 
informed as to the results obtained from time to time with 
bble and rifle L.G. powder could have anticipated that the 
ormer, which is adopted for our larger Woolwich guns, would 
fail to burn in the 64-pounder gun to such an extent that the 
pressure produced would be about 5 tons only. When it is 
remembered that a pressure of 25 tons per square inch was 
allowed in all Woolwich guns up to the 38-ton gun, such a 
difference is so remarkable that Sir W. Palliser is not to be 
blamed for not expecting it. We would only repeat what we 
before said, that the essence of the experiment in our judgment 
will depend on the increase of pressure developed by the 
culiar conditions observed. It is not at all necessary to 
urst the gun, though probably it will be burst. Supposing 
it could be shown that a gun fired in an ordinary way was 
exposed to a strain of 20 tons per square inch, and that on 
firing it either with a wad wedged or with double charges and 
rojectiles, a pressure of 30tons was developed, the point would 
be fairly roved whether the gun resisted or yielded under the 
strain. e then that it is 
ssure gauges in these experiments, and a waste of powder 
lial ina great measure oom they are not used, 


IRONWORKS PLANT IN THE MARKET, 

Tue revival in trade has brought about a large number of 
clearance sales, The air in the North of England is full of 
them. At every town are announcements of well-known 
works for sale by public auction, and as far as present appear- 
ances indicate, the reign of the liquidators, who have long 
been the most honoured men in Cleveland, is drawing near an 
end. With recent unpleasant revelations respecting the pur- 
chase. of ironworks and their re-sale to limited companies 
before their eyes, speculators in the North have as yet done 
very little in the syndicate line. There are, however, several 
capital chances during the next month. The Loftus Iron- 
works and mines are announced for sale, as are also the 
Norton furnaces and ironworks, the Thrislington collieries, 
and the Imperial Ironworks. The Loftus furnaces, with the 
mines near them, have not been worked for some three or four 
years, The Norton furnaces have been out almost since the 
depression started, and the Thrislington collieries were 
affected by the stop of the le and Ferryhill Com- 
pany. have been working at full 
pressure for the greater part of the time since the company 
went into liquidation. It is difficult to say whether it is wise 
to throw so many valuable concerns into the market all at 
once. It would almost appear as though too much smelt- 
wr A pe will soon be engaged in active operation; and the 
offer of collieries does not appear to meet with public appro- 
bation at present. However that may be, there is now every 
chance for the uisition of works at a moderate rate, 
because, taught oy jitter experience, it is not likely that the 
reserve bids will be fixed too high by the vendors. 


CLEVELAND WATER SUPPLY. 


seen in the demand for water for mining and iron 
manufacturing purposes. It is not generally known how 
large is the consumption of water by iron man ing com- 


69. 


Middlesbrough recently used over half a million gallons of © 


water per day—the exact consumption on the average of five 
years being 169, 172,000,000 gallons in the year, or a sixteenth 
of the full quantity ar by the company serving that 
town—the'importance of the consumption to the water coin- 


pany, and of the supply to the trade, may be estimated. 


Another firm, one ucing pig iron only, and having fonr 
blast furnaces, pu g ,000, 000 gallons of water yearly. It is 
not to be wondered at, then, that the revival in the inn 


trade, causing the blowing-in of above twenty furnaces, the - 


opening of several mines, and the restarting of rolling mills, 

ould have materially benefited the two companies which 
supply the $ bulk of the iron mining and manufacturing 
districts. The two companies are the‘ Cleveland Water Com- 


pany and the Stockton and Middlesbrough Water Board, the’ 


¢ deriving an unlimited supply from the ‘‘moats,” impound- 
ing it in reservoirs, and distributing it by gravitation ; and the 
latter deriving a large but limited supply from the Tees above 
Darlington by pumping. Already the consumption of water 
with the extension of the demand which works about to be 
put into operation will need, is enormous, and it is more than 
probable that the Board will have to seek additional supplies 
elsewhere. The Cleveland Company has just completed one 
of its service reservoirs, and has an abundant supply for all 
the probable needs of its district; and it has also ee to 
construct a large storage reservoir in the interior of Cleveland. 
It has been suggested, and it is possible, that in the carrying 
out of the suggestion the wants of Cleveland in a very eurly 
future may bemet by the construction of such areservoir by. the 
Cleveland Company, but the decision of none of the parties 
concerned has been yet come to. 


THE IRON TRADE IN NORTH LINCOLNSHIRE, 

Tue recent revival which set in with regard to the iron 
and ironstone trades of North Lincolnshire has up to the 
— week shown no signs of falling off, but, on the other 

and, a good deal of activity is being displayed in increasing 
the output of the district by the panes ore of old furnaces 
and the blowing in of such as are available for work, There 
are at the present time sixteen out of the twenty-one furnaces 
erected in the district in blast. The Lincolnshire Iron 
Smelting Company is the last to add to ed eine by 
the blowing in of another furnace. The North Lincolnshire 
Iron Company has also blown in another furnace, so that all 
four are now at work. The Trent Iron Company is pulling 
down three old furnaces, and purposes erecting two new fur- 
naces as soon as possible. The owners of these works have 
the largest number of furnaces in the district, being the 
owners of seven. The Frodingham Iron Com » which 
has three furnaces in blast, is pushing on as quickly as pos- 
sible with the one out of blast, which is undergoing repairs. 
It will thus be seen that the district is in a busy state, the 
output during the past foar months being more than doubled. 
There is also a very active business doing in ironstone, for, in 
addition to the great consumption which is going on in the 
district, there is a vast tonnage sent away to Yorkshire, Derby- 
shire, and other districts, where of late a considerable 
increase in the make of pig iron has taken place. Large as is 
the tonnage of ironstone, an equally large quantity of coke is 
being received from South Yorkshire, Durham, and other 
places. The tonnage rates from the Yorkshire coal-fields are 
something like 4s, per ton less than those demanded from the 
North, so that there is a large influx of coke daily, a special 
train being run every morning from the South Yorkshire 
coal-field to Frodingham. 


LITERATURE. 


A Treatise on Hygiene and Publ’s Health, Edited by ALBert 
H. Buck, M.D. London: Sampson Low, Marston, Searle, 
and Rivington. 1879. 

[First Noricez.] 


ACCUSTOMED as we are in these days to semi-scientific 
congresses and to “paper” readings and discussions 
thereon, it is very easy to acquire an impression that the 
laws of health and of its boyy deans are in a state to the 
last degree disorderly ; that they are in fact written on 
separate sheets, with as little suoject connection and as 
much 8 pvpyn to system or order as is said to have 
reigned in a certain oft-quoted stable. It is often said 
that if the reading of popular papers before semi-scien- 
tific societies does little to advance knowledge on sanitary 
matters, it does good by calling attention to questions 
which would otherwise receive little or no attention. 
though of great importance. This may be admitted, and 
so far societies for subjects form a 
valuable aid to the higher class technical institutions, 


whose proceedings are of too dry or abstract a nature to’ 
secure public attention or to be popularly digested, - 
During the past few years sanitary matters have received 


more of the consideration of these different societies than 
they have perhaps since the days when the attributes of 
the daughter of Esculapius became wholly gecular, 
Hence the enormous mass of hygienic literature, mostly 
scattered beyond collection and much of it hidden, 


perhaps fortunately, in unknown journals, proceedings, 
or books 


r 

The work edited by Mr. Buck does much to make it a 
matter of perfect indifference that much of this scattered 
literature is practically lost to all but the book-worm 
world, It not only constitutes a comprehensive treatise 
on all the Fin ct of guestions and subjects relative to the 
laws of health and their observance, but each of the main 
divisions of which the work is made up concludes with a 
very useful bibliography. Though published in London, 
it is entirely an American production, and while it gives 
no indication, or very little, of scientific insufficiency in 
any of its divisions—an insufficiency very often exhibited 
in works of a practical nature—it is characteri 
American aptitude in the application of any scientific 
fact. There are, no doubt, in America as well as in this 
country plenty of that class of would-be sanitary 
reformers whose s of information, and whose pro- 
clamations—loud enough—relate entirely to existing con- 
ditions and mx 2 the necessity for their amelioration 
or removal. 
tell nothing as to how these things are to be done. The 
better class of scientific student should not be a mere 
repository of facts ; and it is characteristic of a large sec- 
tion of men of science that are very 
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practical learners, and hence a principle is no sooner 
es a than the means of its — are looked for. 
continual presence of the utilitarian aspect of things 
is perhaps objectionable, and a hindrance an 
abstract science point of view; but we may 
safely say that it is a very desirable feature in any new 
works on public health, and will be welcome as such in 
the book before us. It will be useful here to give an 
outline of its contents. An introduction by J. 
8. Billings, M.D., on Causes of Disease and Juris- 
pewanee of Hygiene precedes Part I, which con- 
i five divisions:—Infant Hygiene, A. Jacobi, 
M.D.; Food and Drink, by James M.D. ; 
ae Water and Public Water, written b fessor 
W. Ripley Nichols ; Physical Exercise, by A. Branton 
i. 3 and the Care of the Person, by A. Van 
ingen, M.D.- This = is somewhat curiously 
placed under the general head of Individual Hygiene, 
though the larger essays are certainly not individual. 
The second part contains three divisions—Soil and 
Water, by W. H. Ford, A-M., M.D. ; the Atmosphe 
D. F. Lincoln, M.D.; and General Principles of Hospi 
mstruction, by F. H. Brown, M.D. Of the second 
volume the first contains five divisions—Hygiene of 
Occupation, by R. 8. Tracey, M.D. ; Hygiene of Camps, 
. Smart, M.B.; Hygiene of the Naval and Mer- 
t Marine, by C.J. Turner, Ph. D.; Hygiene of Coal 
Mines, by Henry C. Sheafer; and eo of Metal 
Mines, by Rossiter W. Raymond, Ph. D. The second 
rt deals in eleven divisions or RO with Vital 
Btatistics and Infant Mortality, by J. B. Curtis, M.D. : 
Public Nuisances, by R. 8. oo ; Village Sani- 
tary Associations, by R. 8. cey, M.D. ; School 
Hygiene, by D. 8. Lincoln, M.D. : Adulteration of Food, 
by 8. P. Sharples ; Disinfectants, by Evelyn - Waller, 
erric .D.; an mtagious Diseases, 
McLane Hamilton, M.D.,and H. McE. Emmett, M.D. 
It is impossible that one man can be equally 
able to write useful essays on all the sub- 
a1 and the general subject is wisely placed, as 
will be seen, inthe hands of specialists whose qualifications 
cannot be said to be represented by the titles given them. 
There are, especially in the second volume, it is needless 
to say, subjects with which it is not our province to deal, 
but of those which involve considerations of sanitary en- 
gineering, including water supply, drainage, sewage dis- 


posal, ventilation, and allied matter, a few words may | ° 
8a 


id. In the introduction reference is made to the 
various definitions which have from time to time been 
iven of the word hygiene. It is claimed that it is more 
than the art of preserving health, as the endeavour is 
equally to improve it. In its broadest sense, the author 
says, hygiene “includes the examination of the conditions 
which affect the generation, development, growth, and 
decay of individuals, nations, and races, being on its 
scientific side co-extensive with biology in its broadest 
sense, including sociology, rather than with physiology 
merely, as some writers state.” This definition seems 
broad enough in general, but in particular it is sufficiently 
incomplete to show that a definition must remain general ; 
and of this further evidence is given by the contents 
above enumerated. Mr. Billings is clearly of opinion that 
a good deal which hag been written on the possible pre- 
vention of disease, prolongation of life, and improvement 
of the physical oat mental powers of man, is much in 
ration of what is probable ; and in comparing actual 
statistics with proposed standards of public health, he 
ws at least that even in healthy countries they are 
widely different. The practical view which he takes of 
things admits of no such fanciful thing as a “ Salutland,” 
for the conditions under which cities are planted do not 
permit the founders to predict the future and to plan 
accordingly. Hence, although sanitary improvements— 
which are really such—soon pay for themselves, there are, 
as he says, some old cities so difficult to improve “that 
it would be cheaper to abandon them or burn down and 
commence afresh, to put them in good hygienic con- 
dition, retaining their present levels, streets, sewers, and 
so forth.” Though a theoretical state of sanitary effi- 
ciency may not in old towns be attainable, it is question- 
able whether some of them are not i as healthy as 
those of the most modern date, the tributary drainage of 
which is effected by the speculative builder. 

In his essay on drinking-water and public water sup- 
plies, Mr. Nichols makes a statement which will not 
quite meet with the approval of the “previous sewage 
contamination” school in this country. He says, “ With 
reference to most of the substances which occur naturally 
in potaBle water, it is hardly fair to designate them 
impurities,’ use these substances are common to all 
natural waters.” ... Fairly to be designated as impu- 
rities, however, are mineral substances of known poison- 
ous ter and the organic matter of animal or vege- 
table origin which come as refuse from manufacturing 
or from household operations..... This point is one 
that is readily settled. by chemical analysis; but as a 
rule it can be done equally well by an inspection of the 
locality from which tke water is to be taken and its 
surroundi The supply chosen must be capable of 

tection from all such injury in the future.” So far, 

wever, is this true that it is the rarest thing for a 
supply once chosen as to source to be found chemically 
unsatisfactory. In speaking of the objection sometimes 
made in Europe to river supplies on account of the 
warmth in summer, the writer speaks of the plentiful 
supply of ice at command in America, and says that for 
most purposes other than for drinking temperature is of 
little consequence. Apparently he does not see that the 
rise in temperature of our rivers in a hot summer gives 
rise to organic development in the water which is sup- 
posed to be very detrimental to health. 
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COMBINED WINDING AND PUMPING MACHINERY. 
SAMUEL F. HODGE, RIVERSIDE IRONWORKS DETROIT, U.S.A., ENGINEER. 


illustrates combined winding 
and pumping machinery, e by Mr. S. F. Hodye, of 
Detroit, United States, for a mine in Massachusetts, The 
engine has a l4in. diameter cylinder by 2ft. stroke. Upon 
the crank shaft is keyed a spur-pinion for the pump gear, and 
a V friction pulley, which engages with the friction gear upon 
the drum shaft; the drum is ‘aft. diameter by 3}ft. face ; one 
end of the drum shaft rests in a sliding block which is 
operated by a worm and worm segment, throwing the V 
friction in and out of contact with the friction pinion 
on the crank shaft. The engine consequently always works 
in the same direction, there being no necessity with this 
arrangement for reversing the engine; the weight of the 


THE accompanying engravi 


SS 


bucket or skip car is sufficient to carry it down the shaft, the 
speed of its descent being controlled by a brake band and 
lever on the end of the drum, which has a fixed bearing. A pin 
in the disc at the end of the second motion shaft is employed 
to drive pumps. This arrangement has come into very 
neral use in the Lake Superior mining district. Mr. Hodge 
"es up one at the Calumet and Hecla Copper Mines 
which has four drums 25ft. diameter, and also two sets with 
8ft. drums and 14ft. diameter V friction gears, one for the 
Osceola Copper Mine, and one for the Michigamme Iron Mine, 
besides others of smaller size. This style of machinery differs 
so essentially from that in use on the Pacific side that an 
interesting comparison may be drawn between the two, 


NEW BUOYANT LIFE-SAVING ROCKET. 
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A LIFE-SAVING rocket of an entirely novel ce has just 
been manufactured at the Royal Arsenal, Woolwich, and 
approved for issue to the Department of the Board of Trade. 
Its peculiar attribute is an element of buoyancy which is 
obtained by sheathing a slightly modified ‘‘ Boxer life-saving 
rocket ” in a coating of cork. This enables the rocket to float 
upon the surface of the water with the rope attached, after it 
has been discharged over the sea. These rockets are intended 
to be used as a means of communication from lighthouses, 
wrecks, &c., when unapproachable by boats, and in rough 
weather. For some years life-saving rockets have been used 
for such a — and many different patterns have been 
——_ That principally used was the Boxer which 
had two conical cavities within it, or, in point of fact, the 
rocket was divided by a solid partition of composition, one in 
front of the other. The object of the cavities is, of course, to 
increase the area of flame on ignition soas to generate a larger 
quantity of gas. This gas rushing out at the vent behind the 
rocket y produces an unbalanced reaction, and the rocket 
moves forwards. The double cavities would, it was thought, 
impart a fresh impulse to the projectile as the partition burned 
through and the vent or front cavity was reached. In 
practice, however, it was found that the double cavities did 


‘not possess the advantages anticipated from their introduc- 


tion, and in the new a they have ceased to be employed. 
But the main difficulty hitherto experienced has ae 
the liability of the rocket to sink -to the bottom of the sea 
whenever it missed the object aimed at. .In this manner they 
have raoeng 5 been lost amongst rocks, carrying the lines 
with them. nder any circumstances it has been found 
practically impossible for the wrecked vessel, or other object, 
to pick up the line when a bad shot has been made. Now, the 
buoyant rocket will obviate all these difficulties. Itis capable 
of carrying a lin. or l}in. coir line a distance of more than 
100 a and will then have buoyancy enough to + rt 
itself, with the line attached, in the sea. Hence, shou a an 
indifferent aim be taken and the rocket fall short of, or to 
either side of, its mark, it can easily be picked up again, or, 
in all probability, be grappled by a ook from the vessel 


to be relieved. 
will exhibit the construction of this 


A glance at the drawi 
apparatus. It consists of a cylindrical case of Atlas metal, | 


2'12in. in diameter, and 13°25in. in 1 having a single 
central vent. Here it’differs al er from the war rocket, 
which has three vents with partial walls extended beyond 
them to give rotation to the weapon in its flight. The life- 
saving rocket does not rotate on its axis. It is fitted at the 
side for a stick, with a rope running through and beyond it. 
The line is passed through a hollow at each end of the stick, 
as shown in the drawing, and the end of the line is secured by 
a common overhand knot. The body is covered with cork, 
and furnished with a cork head, as shown in the drawing. The 
composition within is made up of the following ingredients— 
in 13 parts, 24 of charcoal, 84 of saltpetre, 2 of sulphur. It 
is introduced into the case in successive ‘‘ pellets” and 

by hydraulic power into a solid column, which is afterwards 
de | out in a cone for about two-thirds of its a Five 
straps or bands of metal surround the cork sheathing of the 
rocket at intervals and attach it firmly to the case of composi- 
tion within. A stout diaphragm is placed between the com: 
sition and the cork head to prevent the possibility of its 
being blown off. 

The machine, upon which the rocket is placed for action, 
and from which it is fired, consists of a sheet-iron bed to the 
end of which is secured a pry pole, the whole being raised at 
one end by two legs or struts to give the projectile elevation 
in its flight. An a re at the rear of the bed or trough, 
as it is called, admits of the fuze or tube for igniting the 
composition being placed in a suitable position todo so. A 
simple lock with string for firing the tube is also attached. 
As arule it is found most advisable to use the rocket tube in 
preference to the fuze, as an instant discharge is frequently 
necessary in order to take — of a favourable oppor- 
tunity—such as would be affo by a sudden lull in the 
wind. But the fuze which is issued for service with the 
rocket is itself almost instantaneous in taking effect. It is 
about 1:5in. long, made of paper: and contains an inch of 
ordinary fuze composition. latter consists of—in 7 parts 
—salt; ground, 3} parts; sulphur sublimate, 1 part; 
mealed powder, 2} parts. The later patterns of fuze burn for 
10 seconds. A large hole is cut through the side of the rocket 
machine for the insertion of an ordinary portfire, should the 
fuze or tube fail in igniting the composition, or these latter 
not be forthcoming, Hence every means is taken to obviate 
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any possible difficulty in the manipulation of these most 
invaluable appliances during the h and exigencies of a 
shipwreck or such like misadventure. paying out of the 
rope is a matter which is generally left for local discretion, 
but it is, as a rule, found practically convenient to place it in 
an open tub, slightly inclined towards the sea and the rocket 
machine. It must, of course, not be coiled immediately in 
rear of the rocket, or it is in danger of being burned by the 
fierce rush of flame as the projectile darts forward. 

The extraordinary simplicity of the modification adopted in 
the rocket at present aadae consideration almost tempts one 
to wonder how such a very simple contrivance was never 
thought of before! Under any circumstances, however, its 
advantages are so very obvious that no time should be lost in 
supplying every coast station with a quantity of these most 
admirable and improved life-saving rockets. Five minutes 
gained at a shipwreck are frequently of the most vital 
importance. How often do we read of cases when only one 
cast of the life-saving line can be effected? Now the buoyant 
rocket, wherever it must float, and carry the line with 
it. Hence, however indifferent the shot may be, the chances 
would be 10 to 1 that the rope would be picked up. 


HALLS PATENT SELF-MOVING STONE- 
BREAKER AND CRANE. 

We illustrate above a new arrangement of machinery for 
breaking stones now being introduced by the Savile-street 
Foundry and Engineering Company, Sheffield. The engine is 
4-horse power nominal, with a single cylinder 74 diameter by 
12in. stroke ; speed, 125 revolutions per minute ; of the vertical 


standard secured to a massive cast iron foundation plate 
which forms a water tank to supply the boiler; of the 
exhaust is turned in to this to heat the feed-water. The engine 


is independent of the boiler, which is also vertical—Paxman’s 
patent—and the boiler is secured to the foundation plate by 
wrought iron lugs and bolts passing through the plate and the 
timber framing. The whole of the machinery is carried upon 
a stout timber truck mounted on four flanged railway wagon 
wheels 3ft. diameter suited to a 4ft. eng an pon the 
front end of the truck is fixed one of Hall’s patent multiple 
action stone breakers which we have previously noticed 
favourably. The machine is 12in. by 7in. at the mouth, and will 
break 40 tons of granite for macadam per day, or a similar 

uantity for concrete. The driving pulley of the stone- 
fesaleer is in a line with the fly-wheel of the engine, which is 
4ft. in diameter, causing the machine to run at 
per minute. 

The swing jib of the steam crane is pivotted in front of the 
boiler and secured thereto by a wrought iron strut encircling 
the top, and at the bottom in a casting secured between the 
main tim and with holes through the upper and lower 
gudgeons for the lifting chain to . The jib will swing 
round three-fourths of a circle, and is of sufficient length to 
serve two lines of rails, one on either side of the machine. 

The crane _ is made of 23 plates riveted together and 
having suitable distance pieces and guide pulleys for the 
os chain. The struts are curved slightly to pass over the 
fly wheels of the breaker, The ape lifting a load of 10 to 
15 cwt., is 45ft. per minute, e chain over a pulley 
at the top and another at the bottom of the pillar, and is led 
under the boiler to a drum rotating loosely upon the hind axle. 
Upon this axle slides a cast iron sleeve ioped thao h the boss 

the spur wheel, through which it slides freely, which serves 
to put the lifting drum and road motion into action, 

uare clutches at each end alternately taking into one or the 

er at the extreme positions, the intermediate position being 

neutral, This sliding clutch sleeve is moved in and out of gear 
by a horizontal lever. . 

The winding drum seen on the rear end of the frame is 
mounted upon standards and runs loosely u the second 
motion s being set in motion by a clutch and lever operated 
by the engine driver. This drum is 2ft. 6in, diameter by 14in. 
wide with flanges 6in. deep, is speeded to haul a load of 15 cwt. 
up an incline of 45 deg. at the rate of four miles per hour, and 
it will hold about 

Motion is taken from the crank si an overneck slidi 

ion secured in its two positions by set screws. en ee 

fixed at the end of the second motion shaft, another 
spur wheel i the bearing of said shaft, 
which, by the ai 
motion to 


revolutions 


is k 
the spur wheel and clutch box running loose upon 


of an intermediate spur wheel, communicates | to 


the hind axle, The speed on the road is three to four miles 
hour. Every motion can be controlled separately and 
independently of the other. 

The engine has link motion reversing gear, and is fitted with 
patent high speed equilibrium governors and circular starting 
valve combined, test cocks, &c., and is thoroughly controlled 
by the driver on the footplate in the rear; all the handles are 
brought to him. The lowering of the hoisting chain on the 
crane is effected by a weight above the hook, a foot brake and 
strap is applied to the hoisting drum by the driver to regulate 
the descent of the load. A brake strap worked by a lever is 
also applied to the winding drum. 

The engine is capable of hauling a load or of moving itself 
from place to place as the work necessitates or proceeds. The 
engine can be used for stationary purposes like any portable 


engine for sawing wood, driving a mortar mill, &c. The 
chimney is hi to allow of its being lowered to under 
bridges, and a damper is provided to regulate the t by 
a screw and hand wheel. 


The machine is more especially adapted to a contractor, 
railway, or dock company than anything hitherto sub- 
mi to the use for the purpose, and it is claimed 
that it will be found all round a magic: 
combination, It has been called the ‘‘steam maker.” 
One special feature is that it utilises the stone upon the 
spot, and is able to follow up its work, as it is entirely self- 
contained and requires no foundation and securing beyond 
scotching. It can hoist the stone from its bed and land it ready 
for feeding the stone breaker, whilst it can lift broken material 
and load it into truck alongside. It can unload trucks and 
act within moderate limits as a locomotive, and is handy for all 
contractors’ purposes. ‘ 


A NEW SPLIT PULLEY. 
In our notice of the exhibits of the Reading Ironworks 
Company, Reading, at the last Smithfield Club Show, we 
alluded to a new ‘‘ universal” pulley exhibited by the firm. 


We illustrate itabove, Thearms are of flat iron, twisted as 
shown, and rivetted together in pairs. The half spokes which 
come over one another at the parting of 


AN AMERICAN PUNCHING MACHINE. 

WE illustrate below a very ingenious American invention, 
the principle of which will be easily understood. It is well 
known that a series of impulses, each very small in itself, will 
impart a tfrange of oscillation to a very heavy pendulum, 
and that if this pendulum were arrested in mid swing it would 
give out a great dealof energy. The machineillustrated consists 


of a frame, at the back of which ewings a very heavy pendulum, 


easily put in motion by a treadle and the workman’s foot. The 
axis of the pendulum actuates a punch holder in a way too 
obvious to need explanation. The dotted lines show a handle 
which may take the place of the treadle,. The ptinching block 
is not shown in our engraving. These machines are made of 
large size, and are found rer convenient, There is, so far as 
we are aware, no agent for them in this country. 


SHIPBUILDING ON THE CLiYDE.—The returns of the tonnage of 
vessels launched on the Sp during 1879 show a falling off 
compared with 1878 of 49, tons, but com with an 
increase of 3493 tons. This state of matters is accounted for by 


greatly 
amount of work on hand which will materially affect next year’s 
ng the year was an aggregate tonnage o' tons, 
as compared with 236 vessels and 222,353 tons in 8. ‘One 
feature of the work of the year has been the number of steel built 
vessels launched, which have reached an aggregate of 18,808 tons, 
Messrs. Denny and Brothers, of Dumbarton, have built no 
fewer than ten of these ships, included a # of 
4000 tons for Messrs. J. and A. Allan’s Transatlantic service, 
and two steamers for the Union nrg, Bn a of Aus- 
tralia of 1728 and 1653 tons respectively. essrs, John Elder 
and Co. built for Messrs. Donald Currie 2nd Co.’s Cape mail 
service a steel vessel of 3000 tons; and Messrs. R. ‘Napler and 
Sons, Govan, two steel steamers of 2520 tons each for the Pacific 
Steam Navigation Company. Several important additions were 

The wet of these were the 1" 5386 — Orient 
Steam Navigation Company, an e Arizona, tons, Guion 
Line, both built by Messrs, John Elder and Co., Go 
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supplying steam for the steam coils in the hot liquor coppers 

NEW BREWERY, CANNOCK. Se he. pay glen d back, as well as for cask washing and other minor 

TuoveH brewing is one of the oldest English industries, it purposes, The condensed steam and waste water from the 
is only within the period of modern engineering that the | various utensils is utilised for cask washing, being run into 
whole of the operations to be performed in a brewery have | an iron scalding back in an out-building not shown in the 
been reduced to a system. The modern engineer has broken | illustration. One chimney acts for both coppers and boilers. 


through the conventional rules by which, in older days, the 
local millwrights, builders, coppersmiths, and 
plumbers, and perhaps a brewer's architect, managed between 
them to build the nucleus of a brewery. He has taken all 
these crafts into his service. He determines the extent of the 
duties of the artisans in each, and saves them no end of trouble 
in settling amo themselves by the aid of chalk, door backs, 
sticks, and the floor; how much room each is to allow the 
other for their respective constructions, and, what was 
perhaps often a really difficult point, to determine the maxi- 
mam mil of pipes that could be got into the place, and 
best possible manner of getting the most joints into awkward 
one: and largest number of cocks clean out of sight. 
especting the latter, it might be said that a good og of the 
amusement attending a visit to a large, good old brewery 
which has grown bit by bit, is to see the blank stare or 
puzzled expression that comes on the countenance of the 
ne page when at diflerent times he is asked what about 
the cocks and pipes are for. The very idea that all these 
should have a use does not often occur to an aged servant in 
a brewery of the good old style. 

The capital now employed in the original construction 
enables the engineer to design one of a given 
capacity, which will work much more cheaply than those 
built under the piecemeal system. It has ena him to so 
design a brewery that the materials employed pass through 
aprocess which from commencement to end is continuous, 
involving no lost work in useless repetition of movement of 
any material or product. This is very well illustrated by the 
engravings on pages 63 and 66. These show a ‘‘ tower” 
brewery—i.e., a brewery in which the cold liquor—water— 
tank is placed on the top of the building—recently erected at 
Cannock, for the Cannock Brewery Company, from the 
designs of Messrs. ayy Pontifex and Sons, brewers’ archi- 
tects and engineers, Albion Works, King’s Cross, London. 
It contains two plants, each capable of mashing 25 qrs. of 
malt at each brewing. The arrangement is very simple, and 
the working expenses are minimised by the continuity with 


which the is carried out in the possible 
path. All machi and pipe connections are not 
shown in the illustrations, but their positions will 


be readily understood from a description of the processes 
carried on in the brewery.* he water is supplied 
from a deep well near the building and forced by a set 
of three-throw pumps, fixed about 60ft. down the well, up 
into the cast iron cold liquor—water—tank, on the top of 
the building. The cold water runs from there into the two 
hot liquor—water—coppers on the second floor, where it is 
heated by steam coils. The malt and hops are raised on to 
the second floor by a sack-tackle or hoist, and as required the 
malt is shot down into the malt hopper just below the mash 
tuns as shown ; from there it runs through a screen which 
removes the dust and stones into the malt crushing rolls on 
the ground floor. The malt rolls have smooth surfaces, one 
roll being twice the diameter of the other, this proportion 
pce, Kage pe best for malt rolls of this power which are 
capable of crushing about 15 qrs. per hour. The crushed 
malt or ‘‘grist” is conveyed by an elevator of the ordinary 

consisting of an endless band with buckets running over 
== up into the two grist cases over the mash tuns. The 
grist with hot liquor from the two hot liquor coppers is mashed 
in the two mash tuns with the ordinary internal mashing 
machines, each consisting of a vertical shaft carrying a 
horizontal shaft with rakes travelling round the tuns. e 
mashing machines are fitted with m’s patent mashing 
rakes. After the mash has stood fora time, hot liquor is 
“‘sparged” or sprinkled on by means of copper s Ts 
running on the vertical shafts of the ing machines, The 
extract or wort being strained by the perforated false 
bottoms, runs from the mash tuns into a copper under-back, 
standing over the coppers im the copper house. The under- 
back is fitted with a steam coil to keep up the heat of the 


wort. The wort is boiled in the two co on the ground 
floor. These co are set in brickwork with furnaces im- 
mediately under them as shown. The hops are then added 


and after the wort has been duly boiled it is run into the 
wooden ge fe which stands on the ground close to the 
coppers. hop back has a false bottom of perforated iron 
plates to strain off the hops, and the wort is ped by the 
set of three-throw pumps, shown by the side of the steam 
ine, up into the wort receiver or cooler on the third 
floor above the hot liquor coppers. The wort then 
runs down to the Bandeléts refrigerator, where it 
is cooled down to the required temperature. This refri- 
gerator consists of a number of copper pipes placed horizon- 
tally one above the other. The hot wort runs down outside 
the pi and cold water direct from the well is pumped 
through the pipes. 
The advantage attending the use of refri on this 
principle is, that their strength permits the water to be 
ped through them under considerable pressure, when 
it is more efficacious than if the water merely runs 
through it under a small head. The wort being cooled rans 
from the refrigerators into the fermenting tuns, which are 
circular wooden vessels on the second floor under the malt 
and hop store. Each fermenting tun is fitted with a coil of 
cop) ipe or ‘‘ attem to ite the temperature 
carrying off the yeast as it forms. The skimming apparatus 
consists of a turned brass seamless tube, working in a stuffing- 
box fixed in the bottom of the fermenting tun. On top of 
the tube is a copper basin to receive the yeast, with a plug at 
the bottom to let out the yeast when necessary. The whole 
apparatus is raised or lowered to the level of the beer by 
means of a rack and pinion. When the fermentation has 
reached a certain stage, the beer is run into the union cleansi 
casks below the fermenting tuns. These casks are fitted wi 


‘with swan neck pipes, which deliver the yeast into the 


stillion above, and a feed pipe runs along the heads of the 
casks to keep them fully charged. When the fermentation is 
nite cotuplabed the beer is run into the wooden settling 
on the ground floor, whence it is racked into casks. 
The whole operation is then completed, and the beer is 
stored in the underground cellar. 
The whole of the machinery is worked by a horizontal high- 
ee a and the steam is supplied by two 
ish boilers placed in the copper house, the boilers also 


tions, they were with their lines oe The 
lines are, ’ same level as gathered from 
fhe longitudinal ‘sectional 


The engine has a 10in. cylinder and 20in. stroke. The capa- 
city of the wort po > is 70 barrels each, that of the mash 
tuns 85 barrels , that of the fermenting tuns 75 barrels 
each, with an additional depth for the yeast. It will be seen 
that the arrangement of the building and its contents gives 
ample evidence of due appreciation of every detail of the 
process to be carried out. 


IRON PROMENADE PIER, SKEGNESS. 

In our last impression we gave the general elevations and 
plans of the principal parts of this structure, together with 
some details. The latter we shall describe with those 
on page 62, where we give sages details of the design. The 
piles are of cast iron, 12in. external diameter and lin. 
thick, having a screw blade 2ft. Gin. in diameter and 5in. 
pitch cast at the lower extremity and an octagonal head at 
the top end; the point or nose of the piles is hollow and 
feathered off to a toothed cutting edge, as shown by Fig. . 
The aperture at this lower end of the pile is about 2in. less 
in diameter than the interior diameter of the pile itself, so as 
to ease the process of screwing down. These piles are all to 
be screwed through the sand and at least 8ft. into the 
substratum, which is a blue silty clay. The columns to be 
erected upon each pile are llin. in external diameter and 
jin. thick, provided with suitable bosses, brackets, &c., for 

ing the strutting and tying. The joint of the pile and 
column will be made with wooden wedges, the space 
round the column in the pile head being made up with iron 
cement to within 2in. ot the top, the remainder bein 
finished with run-lead. The strutting in the main portion o 
the pier will be composed of a cast iron tube strut, din. inside 
diameter and jin. thick fitted to its seat at each end and 
secured by a tie bar l}in. in diameter passing through it 
and the piles at each end, and screwed up tight with check 
nuts. The tie rods will be of ljin. diameter with swelled 
ends screwed up by left and right-handed screw couplings of 
malleable cast iron. The main girders are open lattice angle 
iron | of 40ft. spans a depth of 4ft. outside to 
outside. The flange is made up of two 4in. by 4in, by jin. 
angle irons. all rivet work, 6in. pitch, and cupped headed. 
The web is of 3in. by 3in. by }in. down to 3in. by 2in. by 
fin. angle iron strut bars, and 3in. by }in. down to 3in. by 
jin. for tie bars. All joints are made as shown at page 62. 
These girders are fixed to the columns with four bolts lin. 
in diameter in shot holes at each end, and the ends of the 
girders are bolted together as shown. The cross girders 
are made up of 3in. by 3in. by jin. flanges and 3in. by 3in. by 
jin. angle iron web bars and fixed, as shown in cross section. 
The girders in the head are made up of 4in. by 4in. 
by 4in. T iron flanges, and 3in. by 3in. by jin. angle iron web 

all finished and fixed similarly to the main girder. The 
deck is composed of 13in. by 6in. cross sleepers and bearers 
of pitch pine, secured by two fin. bolts to the girders. Upon 
these are fixed longitudinal joists of red wood 3in. by agin. 
and lft. 9in. centre to centre, and upon this is laid the deck 
boarding with a 4in. camber of 44in. by l}in. red wood, 
wrought up faces, cross planking, laid with jin. and 
fixed with 5in. apikes. t the sides is fixed a round-nosed 
stringing piece of 4in. vA llin. The seats are formed of cast 
iron ornamenta) standards and arms, the design of the 
panelled backs introducing the initial lettersof the name of the 
ar pea and date of erection and pier. A weather boarding is 
fixed under the seat chamfered and panelled out, and the 
seat is formed of red wood strips 3in. by 2hin., with open 
joints varnished. The pipe rail at the top of the seat back is 
to be utilised as a gas main on one side and a water main on 
the other side. The whole of the girders are designed so that 
a moving load of 1 ton per foot run shall in no case produce 
a greater strain than 4 tons on the sqtlare inch of sectional 
area on either flanges or web bars, and the pow I up and 
bolt joints are similarly designed with an equal distribution of 
metal to strain. The illustrations on page 44 and page 62 
= give a general idea of the remaining details of both pier 
and saloon. 


NOTES FROM SPAIN. 


Mapkrip, 17th January. 

Tue iron market in Spain nts a very remarkable appear- 
ance. Whilst in England prices have nearly doubled since this 
time last year, all the Spanish ironworks maintain their terms 
unaltered. The best - anation for this is, that their business 
is comparatively so small, and of such a quiet and iar cha- 
racter, that makers are afraid to lose any one of their regular 
customers, lest they should be left with a surplus stock, of which 
they do rot see their way to dispose. This depends, of course, 
on the heavy price they charge, which puts the Spanish iron out 
of the universal market, and only leaves to it the ee pur- 
chaser. There is, no doubt, a marae | on the part of makers to 
raise their prices for the good reason that there are now some 15 
to 20 per cent. under wkat English or Belgian iron would cost, 
duty paid; but besides the above stated fear, some feeling of 
uneasiness ie as to what will be the future prospects of the 
present makers when the Cantabrian works are started. These 
works are, perhaps, better known in England than even in Spain. 
Some enterprising British parties, foreseeing the incre im- 
portance of the Bilbao ore, contemplated the erection of works 
on the banks of the Nervion of a very extensive character, for 
working the Bessemer — in that cogereatly eligible situa- 
tion. But they overlooked the fact that in has certain idio- 
syncracies, which makes things turn out at the end very differently 
from what is ae About £70,000 had been spent on the 
Cantabrian Works when the last Carlist war broke out. The 
English capitalists were annoyed and disco’ , and after a 
good deal of hesitation, the works in an unfinished state were 
sold to the Marquis de Santa Cruz di Mudila for £30,000, only a 
few months before the movement for the rise began in England. 
This modern nobleman is a very successful and exceedingly clever 
speculator, who has shown on many occasiors an uncommon 
foresight. After made a fortune in business 

uring the old times of Spain, he became a large holder of 
fir trees in the Sierra di at the very moment in 
which property there rose from nothing to its highest 
value, in consequence of the construction of the railway from 
Alicante to Madrid. His next wholesale speculation was the 


planting of vines on such a scale that he is no doubt the largest 


Ider of vines in the world, and nobody will uce a larger 
quantity of am Egret there may be many who can boast of 
a far more valuable crop with very much smaller quantity; but 

in, it is next to impossible to obtain wine at a cheaper cost. 
is district is the well-known one of Valdepeiias, although he has 
iged to e, and he has 


udila, 
by hand, and a 


he must get wine at a cost little above water. In former times 
Valdepeiias wine was so abundant and so difficult of sale, 
for want of , that it was not unusual when the 
new vintage came in, part of the former one remain 
found its way to the drains, as in those happy times—only 
twenty years ago—Valdepefias wine would not keep. Now 
it does. Of course the object of dealing so long with the achieve- 
ments of the Marquis di Santa Cruz di Mudila as a wine producer 
is to show that once he has gone into the iron making business, he 
can hardly be expected to go over the trodden path of his _- 
cessors in the ironworks, for he has too much enterprise. ere 
he left the Bessemer process untouched, even when they had in 
their favour, in competing with other nations, the fact 

the patent in _— was void. It is most likely that the new 
holder of the Cantabrian Works will either do nothing or do 
well, and if he does so there is very little doubt about what is to 
be looked for here. One of the largest Bessemer plants in the 
world can be worked at Bilbao, even if it be only for the con- 
sumption of the country. Thus far the idea has prevailed that 
aan made in Spain could not compete in price with what is 
made in England, Gemment or Belgium, but that this is a huge 
mistake has every probability of being proved soon. Bilbao has, 
as an iron-making district, the disadvantage of the want of coals ; 
but against this it has cheap and good ores and cheap labour. 
Bessemer rails, even with English or Gisors coals, can made 
for under £4 per ton, and the requirements ot this sole article 
may be stated at some 140,000 tons a-year —one half this 
quantity being required for new lines, and the rest for mainten- 
ance and short extensions. If to this quantity is added the steel 
required for wagons, tires, locomotives, bridges, shipbuilding, 
&c., it is no exaggeration to say that the works to supply the 
— wants of a very near future may be planned to turn eut 

,000 tons per annum. 

At present there are several railway lines in construction 
about to buy rails, and deterred by the heavy rise that has taken 
place in price. For instance, such a line as Aranjuez to Cuenca 
was very near contracting for 8000 tons rails at 131f. free on board at 
Alicante, but lost its chance, and is in great risk of having to 
pay double the price at least for the lot required to be delivered 
in the approaching spring. 

The railways opened during the year 1879!have been 541 kilo- 
metres in length. In the one just ag pe number is 
likely to be opened. _The first addition to e will be the 
line Seville to Huelva, which approaches completion. 

The excitement of the next week in the finance world will be 
the tenders for the North-Western line, that is to say, the 

tem that will open the communication between Galicia and 

the capital of the country. This has been so far a most unlucky 
enterprise. It was undertaken by parties insufficiently strong to 
carry the business to its end, and this has been a most 
fruitful cause of dissatisfaction to that province. The works 
were and finished in part, but at the end the 
Government was obliged to cancel the concession, and now 
the system, part open to traffic and part to me congener, 
is'to be put in the hands of parties who may be depend 
on to fulfil their engagement. So as to exclude the faisseurs 
dined and all weak ties, the caution money that 

overnment has demanded is unprecedentedly large. The North 
Company, under the management of M. Pereire, is the most 
likely to succeed, but the last news floating is that, to avoid the 
competition of a very powerful syndicate that has been formed to 
tention, an agreement has been entered into, by which the said 
syndicate is to have the construction contract, whilst the North 
of Spain Company will reserve the proprietorship. The tenders 
are to be made on the 21st January. ‘ : 

A new sort of business is springing up in Spain, which has 
many chances of success ; this is the working of cheap railways or 
tramways established on the common roads. A special law has 
regulated this new means of carriage, and although the obtaining 
of a concession is a tedious affair, some agencies are being 
formed to carry on in the shortest time possible all the intriguing 
that it requires, and regular business people may buy the conses- 
sions from them ready red taped, with merely a commission on 
the work of something like between 2000f. and f. ¥ kilometre, 
which is no at burthen on many lines which seem very 
promising. e surveys, specifications, and calculation of a 

up of Ties are on the market for sale, which promise as most 

fikely an interest of above 18 per cent. on the capital invested, 
and they will find a ready buyer almost immediately; but this is - 
only a beginning of the ney of the law, which is hardly well- 
known yet. The concessions of these lines on the common 
are e for 60 years, paying a duty at once to the Government 
of some £20 per Kilometre. "he number of well paying lines of 
this class is very great, in a country of 50 million hectares which 
has only 7000 kilometres of railways, whilst a complete system is 
calculated on the basis of 40,000 kilometres, therefore cheap rail- 
ways using the existing roads and its bridges, having no stations, 
no guards, and no land to pay for, gre cheap to erect if not very 
cheap to work, but there is a good compensation for high work- 
ing expenses ae o~ high rates that can be ch or 
an ngers before competition appears. , 

This letter may be closed brief notice of the promisi: 


by a 
Puerto Claro coalfields.. In the very centre of Spain a coalfield 
was found a few years since, which may make a very material 


change in the country. It is reported as very large, and although 
not much accurate information is yet obtainable as to the known 
number of seams and the quality, still enough has already tran- 
spired to show that something very important may come from 
what has been far, only has been 
sunk, and properly provided with pumping and ho engines, 
but the ot > is not yet regularly in the market. The fest work- 
able seam is only fifty-one metres deep. 


Society or Arts.—The section of the Society of Arts formed 
in 1874 for the discussion of subjects connected with practical 
chemistry and its application to the arts and manufactures has been 
this year enl ed in its scope,.that it may include application of 
physics as well as of chemistry. At the five meetings of 
present year the following papers will be read :—February 12th, 
‘Gas and Kilns for Burning Pottery,” erbert 
Guthrie, C.E.; March 11th, ‘‘The Noxious Gases Bill,” 
K. Muspratt, F.C.S.; April 8th, ‘On Recent Improvements in 
Benzine Colours,” by F. J. Friswell, F.C.S.; April 22nd, ‘‘On 
Some Recent Advancesin the Science of Photogra hy,” by Captain 
Abney, R.E., F.R.S.; May 13th, ‘‘On Some Physical Applica- 
tions of Light,” by Professor W. G. Adams, F.R.S. The 
meetings are on Thursday evenings, at eight o'clock. 
Association.—The third general meeting of this 
association was held in the Religious Institution Rooms, lnegow, 
on the evening of Wednesday last week. In the absence of the 
president, Mr, John Angus covauted the chair. An interesting 
per on ‘‘ Propellers ” was read by Mr. W. Clark. By numerous 
i s, he vam how the diameter and pitch of propeller 
were determined. As an example he took the propeller of 
H.M.S. Iris, and explained clearly how the different lines were 
got by the draughtsman, and by an elaborate model he showed 
the different operations in moulding and casting the propeller. 
He then explained the properties of the Hirsch and other pro- 
isadvantages attending the use of a propeller of varyi j 
In he alluded to the difficulties and 
bility of casting a true propeller, and submitted drawings of a 


pro ment adapted to an ordinary planing machine, 

whereby a ect propeller could be machined from a ro 

casting or forging. A lengthy discussion follo and at 
was awarded a very hearty vote of for his 


close Mr. Clar 
able paper. 
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Jan. 23, 1880. 


THE PATENT JOURNAL. 
Condensed from the Journal of the of the Commissioners of Patents. 


notice that some applicants of the Patent- 
Sales Department, for Patent , have caused 
much unnecessary trouble and annoyance to themselves and 
to the Patent-ofiice officials by giving the number of the page of 
to, instead of givi number of the Specification. 
The mistake at Tue Enerneer Index 
and giving the numbers there found, which only refer to pages, in 


Grants and Dates of Provisional Protection for Six Months 
8662. Scortna, H. Lunn, Bridge-street, Horncastle.—13th September, 1879. 
4023. Furnaces, R. Watkins, Canal Ironworks, Mill East, —18th 


fovemmber, 1879. 
4817. WorKING S1enats, B. C. Scott, Chester-terrace, Regent’s Park, 

London.—25th Nove 
. PROTECTING Merats, &e., M. H. Smith, Halifax.—2nd December, 


1879. 

6017. Barres, &c., H. J. Haddan, Strand, Westminster.--A communica- 
tion from 8. Wright, Harriston.—8th December, 1879. 

5069, CorK to Macuine Sewn Boots, &., J. Willis and J. 

5088. Coas, &c. uren Pancras, Lond: 

5097. Macutnes, L. Ellis and W. West, Leeds. 

and J. W. Spencer, Newburn. 

Hypravutic Vatves, H. N. Maynard, inster-chambers, West- 


5100. HoMmocEnrovs G. de Laval, Stockholm, Sweden. 
5201. Spartno Power in Mowine CARRIAGES, &e., @. W. von Nawrocki, 
yo -strasse, Berlin. —A communication from B. Griindler, Peters- 


incupators, M. W. Montauban-van-Swyndregt, Coleman-street, 


5205. Spzep, &c., of Suarrs, B. Tower, Grote’s- 
lace, Blackheath.—19th December, 1879. 

5210. Openinc and Ciosine CarriaGE Heaps, A, Wood, Folkestone. 

5211. and Sree, G. E. kleys, near 

5213. GRINDING or CRUSHING CHINA Cuay, &c., J. A. Whitaker, Helm- 


5215. Cake-BAskeETs, &c., J. A. Rhodes and J. H. Barber, 


8217. Kyirrinc Macurnes, W. Cotton, horough. 

5219. Gatvanic Batreries, T. Coad, N orth Surrey. 

5221. Top CLEANERs, J. L. Taylor and T. = Rushton, Bolton. 

5223. CoLouRED PHorocrapas, A. M. , Chancery-lane, London.—A 
communication from J, E. P. Lémary, Paris, France, 

6225. BREECH-LOADING FiRE-aRMs, W. Lake, Southam 
London.—A communication from A. Buck, West Connecticut, 
U.S.—20th December, 1879. 

5297. Steam Bower and other Furnaces, J. F. Flannery, Fenchurch- 
street, London. 

5229. ReversiBLe Toastine Iron, W. E. Wellington. Lon- 
don.—A communication from C. ‘ord, Eureka, Humboldt, 
California, U.S. 

5231. C1GAR-HOLDER and AsH-Pay. COMBINED, J. G. Meyers, Albert-road, 

G. F. South-street, Finsbury, London. 

. BELT-FASTENERS, G. F. ern, — 
A communication from O. H. Jones, Hartford. 

5235. Larp, &c., MeDonnell, Limerick, Ireland. 

6239. Vatves for Stram, é&c. Enaines, J. Johnson, Lincoln’s-inn- 
communication from F. Winters New York, U.8.— 

Bu Currixe Paper into Suezets, T. H. Pitt, Portland-place, London. 

ba Sourraces of Steam Enoines, Perkins, Seaford-street, 

5249. Looms, J. A. Radcliffe and W. W. Pony gmt Rochdale, 

5251. Wontar ow Suaar Wark, A. E. H. Lozé 

5253. Uritisina Furnace Sao, H. J, *Heddan, Strand, London.—A com- 
munication from G. ne ag Cham; mellucs, France, 

5255. Fires, &c., A. M. Clar London,—A com- 
munication from C, Collin, Paris.—23rd Dece $79. 

5257. Streets and Roapways, J. Gowans, Edinburgh. 

5259. Winpow-FasTeners, C. Adkins, Birmingham 

6261. Propucine CHANGES: ‘tn &e., J. .8pong, King William- 

5265. Sprinc MaTTRESSES, e, 

—A communication from 8. H. Reeves, -Brooklyn, U 

5267. Gas Lamps, W. T. Sugg, t Vincent-stree' Weatminster. 

5269. Boots and J. Keats al Hall, Stoke-upon-Trent, 

5271. Removine Cream from Mux, P. Alexander, Southam) -build- 
in London.—A communication from W. Lefeldt and Lentsch, 

sats. Teck, Glasgow, 

3. PADDLE-WHEELS, ac) chanan: 
5275. REGULATING or ConTROLLING the Pressure of Gas, &c., J. Wild, 


Huddersfield. 
5277. Gran, A. M. Clark. cery-lane, London.—A commu- 
nication from W. H. Allen, New Yor! om Ue 
5281. Corrina or Meat, &c., J Sutton, High Holborn, Lon- 
don.—24th December, 1879. 
a Stoves, A. i. Smith, Clifton, Gloucestershire.—26th December, 
5285. Axtes, W. Morgan-Brown, Southampton-buildings, London.—A 
communication from G. W. Miltimore, New York, U.S. 
5287. Raisina Water, J. C, Mewburn, Fleet street, London.—A commu- 
RILLING PARTs 0 ILERS jarvie, New-s' 


5291. Looms, J. 


and J. Derry, sical —27th December, 


Inventions Protected for Six Ee om the Deposit of 
Complete Specifica: 
96. Fert, H. J. Haddan, Strand, London. ia 6 EE from A. 
France.—9th January, 1880, 
110. Merauuic Packines, J. W. Preston, Boston, U.S.—A communication 
Me Stoughton, U.8.—10th January, 1880. 
li. METALLIC J. Preston, Boston, U.8.—A communication 


124. 8c Va an, communica- 
tion —10th “10h Januery, 


Patents on which the Stamp Duty of £50 has been Paid. 

175. Turnip Torpine, &c., Macnine, D, Ross, Hilton Farm, Inverness, 

__N.B.—18th January, 1877. 

179. Sprines for Groves, Suozs, and Suppers, J. Unwin, Sheffield, 
—13th January, 1877. 

207, to Furnaces, H, C. Carver, Llanidloes.—16th 
January, 1877. 

208. Pocket, &c., Scissors, H. J. Perry, North-street, Brighton, Sussex. 
—16th January, 1877. 

197, TELEGRAPHS, E. G. Brewer, Chancery-lane, London.— 
15th Janvary, 1877. 

196. Rukometric Recutators for Gas Burners, H. Giroud, Paris,—15th 


January, 1877. 
200. E. J. Rooney, jwham-road, § January, 1877. 
235. Torrep 8, Pitt, Sutton, January, 
441. Furnaces for Brass, &c., J. Fletcher, Ashton-under-Lyne, 
607. Brea and Vatves, Perkins, Seatord-street, Gray’s-iin- 
EAM ENGINES and VAL ray’s- 
road, London.—6th February, 1877. 
Srrinos, G. Spencer, Cannon-street, Lon- 
ebruary, 
Macutnes, P. Waterston, Edinburgh.—17th 1877. 
1. TRANSMITTING Power, &c., in DirreRENTIAL Putteys, &c., J. C. 


Mewburn, —18th 1877: 
261. Wixpinc Yarn, &c., W. Muir, Glasgow, Lanark, N.B.—20th 
January, 1 


811. SraRtine Gear for Tramway, &c., Leicester.— 
—Uth January, 1877. 

821. Heat Generatep 1x ding, Yorkshire 

Cot tage, Industry-road, West Riding, 

anuary, 

VessEts, A. M. Clark, Chancery-lane, London. 

233. TREATING L, Frour, &c., E. Davies, Liverpool.—18th January, 


208. CewrrirvcaL and Supstpixa Macuinery, J. B, Alliott, 
London.—20th January, 


Patents on which the Stamp Duty of £100 has been Paid. 

153. SIGNALLING on Raitways, W. H. Preece, Southampton.—l4th 
January, 1873. 

170. BRICKMAKING R. Leeds.— 15th 1873. 

227. Sewine Macuines, W. R. ildi London.— 
18th January, 1873. 

287. APPLYING Steam Power to CentriruGat, &c., Macurnes, P. Brother- 

ood, Elgin-road, —_— -hill, London.—24th January, 1873. 
195, DouBLING MACHINES, Unsworth, Manchester.—17th January, 1873. 
Rathbone-place, London.—23rd 


*| 278. Revonvine Saorrers, A. Clark, 


January, 1873. 
211. Casss, &c., E. W. Elmslie, Great Winchester-strevt-build- 
ings, London.—18th January, 1873. 
W Fairbairn, Manchester, and T. Beeloy, Hyde 
unction I Hyde,—23rd January, 1873. 


Notices of Intention to Proceed with Patents. 
$632. VentiLaTors and Fans, J. A. R, Hildebrandt, Manchester.—A com- 
munication from F. Pelzer. 
Surraces, H., W. les, Broadstairs.—A communication from 


for Connecttne the Sprines of Carriages, J. Offord, Wells- 
Gloucester-road, London.—11th September, "1879. 
3658, Cu G. W. von Nawrocki, Leipziger-strasse, 
A communication 


G. C. L. Lenox, Lime-street, London.—12h September, 


3659. EvrcrricaL Freine, 8. J, Mackie, Southam; -buildi London. 
in the Game of Lawn Tennis, H. Lunn, 
orncas' 
3665. Sprines, G. F. Abel, Birmi F. R. 
7. Rock Borine Macuines, E. Hughes , Chancery-lane, London.—A 
communication from W. F. Hesh uyaen 
8672, Raitway Carariace Lamps, &c,, H. Baynton and E, Pilley, Birming- 
3678. Exoravine upon Merat, &c., A. D. L'Heureux, Tolmers-square, 
Hampstead-road, London.. September, 1879. 
8681. SuGaR-cUTTING J. Hi Gibson-street, Leeds. 
3700. 8. radbury and B. Goodison, 


tember, 
Braw W. Ashton, Commercial-street, Knot Mill, Man- 


ches 
bah na SURFACE Conpexser, E. Wimshurst, Campbell-road, Bow, Mid- 


$712. Praciorane, &c., W. D. Bowkett, Leeds. 
$716. Srone Crusuers, EB. T. Hughes, Chancery-lane, London.—A com- 
munication from the Blake 
8718. &c., Correz, C. F. Hargreaves thampton-buildings, 
on. 
8720. Sewtnc Macutnes, T. R. Rossiter, Bristol. —16th September, 1879. 
8723. SELF-actInc Expansion GEAR, H. Simon, St. Peter’s-square, Man- 


iter.—A communication from J. Schmidt. 
$732. Gas Enaives, F. C. Glaser, Berlin.—A communication from W. 
$736. Brackets, G. Timmins, Birmingham, and W. Timmins and G. T. 
ondon. ‘ 
1879. 
RAILWAY Veuices, J. Brown and J. Esplen, Barrow-in- 
8748. Pickers, J. 8S. Crowley, Manchester. 
Ireland, and J. W. 
Brereton, Hatherley, Reading. 
8758. CooLIna Mink, J. W. Sutton, High Holborn, London. 
18th September, 1879. 
3765. Lips fur Feepina Hous of Or Cans, J. Kaye, Kirkstall. 
rley, Birmi: 
8770. TYPOGRAPHICAL Composition, E. de Pass, Fleet-street, London.—A 
communication from A. A. de Calonne. 
8776. Perrone from VEGETABLE Supstances, W. R. Lake, 
London. —A comm unication from J. Rainer.— 
3782. FLUSHING for Water-ciosets, J. Dodd, Liverpool. 
AIR-TIGHT MANHOLE Fxap, A. T. Fulham-road, South Ken- 
gsi. for Boots, W. BR. Lake, Southam; | 
September, 1879. 
rd, September, 
8844. HyDRocYANIc ‘Actn, J. Imi ton-buildi London,—A 
$845. Sewine Macuines, B. Hunt, Serle-street, Lincoln’s-inn, London.— 
—A communication from J. H. Bro’ 
24th September, 1879. 
$866. WaTEr-cLosets, W. P. Thompson, High Holborn, London.—A com- 
8870. Dyetne in Secrions FrBRovs Materuts, &c., E. C. Davies, Brad- 
ford. 25th 1879. 
communication from EB, A —29th' ber, 1879. 
$928. Manure, &c., Compounp, W. R. Lake, South ton-buildi , Lon- 


Wittig and W. Hees. 

8737, Mepicatep Compounp Soap, J. B. Lee, Hexham,.—17th September, 

8756. TRICYCLEs, W. W. Brereton, Oughterard, 

8759. Lawn MowinG Macutnes, J. W. Sutton, High Holborn, London.— 

$767. CarrtaGE Lamps, W. Howes and W. 

3774. Burnine Sutpuur, H. Glover, Silvertown, Victoria Docks, Essex. 
19th September, 187: 

, London.—20th 1879. 

GRINDING, Grass, W. W. Pilkington, St. Helen’s, Lancaster.— 
communication from the de Croix. 

8859. Economisine Steam of STEAM R. Hanson, Halifax.— 
munication from W. 8. 

3918. AtmosPHere in MINES, A. M. Clark, _Chancery-lano, 
don.—A communication from R. M. de Molon, 


Grippine and Reveasine Corps of 8. Goff and F. 
, Birmingham.—30th September, 1879. 

060. Barus. &c., G. Sun F ry, Glasgow. 

Enatnes, B. Tower, Grote 's-place, Blackheath, Kent.—2nd 


3967, REGULATING SupPLY of Water to Warer-ciosets, W. Nunn, Rye- 
Peckham.—38rd October, 1879. 


998. Raprat DRILLING MACHINES, H. Simon, Man- 
chester communication from P. T. J. Langbein.—4th October, 


4040. Governors, R. Waddell an D. Taylor, Liverpool. 
4045, inneossames H. J. Had Strand , London.—A communication 
G. H. Crosby.—7th 
4178. Spoo.ina TureaD, J. W. West, Boston.—15th October, 1879, 
4184. Sroprerina, &c., Barrett, Ham 
4188. Steam Evarnns, J, Walker, Roun: , Leeds, and T. Thomp- 
EAPING, 'ACHINES, Lawrence, Wors 
communteation from C. J. 2 21st October, 
). SEPARATING SOLID MaTTER from ‘AGE Barnard, Edinburg! 
N.B.—3rd November, 1879. 
Copper, J. Bevan, Burry Port, Carmarthen.—4th Novem- 
4509. Door Fasrentno, A. C. MacLeod, Yockleton Hall.—5th November, 


1 
Packrsos for Pistons, &c.. H. C. Lébnitz, Renfrew.—20th November, 


an Naus, H. P. Fenby, Leeds.—22nd 1879. 
4793. Burrons, H. E. Newton, Chancery-lane, London. 
tion from J. F, Bapterosses.—24th November, 1879. 

T. Culpin, Worship-street, Finsbury.—27th 
over 

bag FURNACES | for Cuemicat Processrs, J. Mactear, Glasgow.— 
lovember, 

4920. ORGAN Pires, W. Sweetland, Cleveland-place West, Rath.—2nd 


December, 
5015. MEraL Gavars, T. Holywell. —8th December, 1879. 
5037. RarLway CARRIAGE ¥ Lamps, O. G. Pritchard, Crutchedfriars, 
don.— 9th December, 
5106. Yeast, H. V. Haig, Cameron Bridge, House, Fife, N 
5119. Evecrric TeLecrarus, Sir J. Anderson and F. 8. Harwood, O14 
Broad-street, London.—13th December, 187! 
5147. APPLYING Tickets or LaBLes to the of P.J. 
‘Livesey, — .—A communication from W. R. Lan — 16th 


December, 1 
5187. Cuurcues, J. §. Taylor and 8. W. Challen, Derwent Foundry, Bir- 
6108, Kanes, C. is-gardens, Bayswater, London, and 

LES, . C. Evans, Pow on, 

J. W. Spencer, Newburn, Northumberland.—19¢h December, 1879." 
ons Ho iow SucaR Ware, A. E. H. Lozé, Liverpool.—23rd December, 
26. Few, H. J. Haddan, Westminster.—A communication from A. 

—9th January, 
no. J. W. Preston, Boston, U.8.—A communication 
W. Preston, Boston, U.8S.—A communication 
from J, Coyillion,—10ch J 1880, 


any one of such applications 


objections to such application 
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ABSTRACTS OF SPEOIFIOATIONS. 
Prepared ws expressly for Tue ENGINEER at the office of 
Majesty’ Patents. 


's Commissioners of 


8217. ov Biastina Powper, W. R. Lake.—Dated 14th 
September, 1875.—(A communication. )—( Not proceeded with.) 2d, 
The powder is made up of nitrate of or saltpetre, on 
, combined with peat, metallic sulphates, 48 well as coal of a 
hard nature, and the oils or fats of animals, or tar of any kind. 
1389. Suackte, C, F. C. Morris.—Dated 8th April, 1879. 6d. 
This consists of a combination of catches and levers in an enclosing 
frame, arranged 


Boats, Canozs, &c., B. L. Berthon.—Dated 18th April, 


The longitudinal planes consist of thin flat boards with strips of elastic 
wood attached along the edges, or they may be made of thin plates of 
metal, united at the extremities at the tops of the stem and stern by a 
kind of chain hinge. To expand the boats double lever stretchers are 
attached at each end. The cides of the boat between the stretchers are 
kept taut by means of steel supports of L shape. 

1558. Motion anp VaLve GeaR FOR STEAM AND OTHER ENGINES, P. 
Burgh.—Dated 19th April, 1879. 8d. 

The jure cylinder is formed by an annular space made by 
internal and external cylinders cast on a box frame fo the support. 
for the crank shaft. The piston has aclosed trunk, attached to one end of 
which is a connectin; The open end of the outer is — 
by a cover that encloses “the piston trunk when f, is in m 
annuiar is for the ‘initial’ steam which can Satur 
therein or not, while also the area of the larger Pp. -B le is ogg 
acted on by the vse nr steam from the annular space, The valve 


cylindrical and contains a passage for the steam to from one end of 
e cylinder to the other, and it is formed with ports, la) 
, and performs the function of two valves by one motion instead of 
two separate ones. 


1008. Surps By Steam Power, C. R. Simey.—Dated 22nd April, 


Two vertical cylinders drive a crank shaft geared by a worm pinion 
with a wheel on the ordinary hand steering wheel shaft, which is 
in turn with the rudder chain. Valve gear of the piston is 

loyed and is actuated by a ~—, excentric, and the valves are with- 

out lap or lead. The reversal of pe is effected by a D valve in a 
_ steam Fame one or other of two the it or back 
of the piston val and when in eb off 
This valve is bo by the steering gear itself; by 
the former to admit to ine, and by the latter to the 
valve to its former position and ually shut off the steam. 


Borris anv Barret Storrers, A. B. Joy.—Dated 23rd April, 1879. 


Into the cork hole of the barrel is inserted a screwed ferule with a 
uare head, and having inside a screwed plug or valve, at the end of 


ich inside the barrel is a flan a screwed against the end 


tions with a Y-sha: key, which fits into the outer wt oes of 
or valve. On turning the tap the screwed valve is raised ‘rom off 
to the inside of the and the contents can be dna off off. 
1666. Maxuractuze or Boots anp Suogs, J. H. Johnson.—Dated 28th 
April, 1879.~(A communication.) 6d. 
This relates to improvements on patent No. 3720, dated 6th Octo 
1677, and consists in effecting the feed of the material by the needle i eel 
in such a manner that when it has pierced the same it receives a la 
motion. A channel is cut in the welt, and a welt gauge is ee 
having a projection which forms with the body of the gauge a recess in 
whicly the welt is placed, arid lies in immediate contact with the w 
ofthe boots to be sewn. For cutting down the van to a level poke see 
after the channel has been cut therein, a cast iron frame is employed in 
which is a oe of the size of a welt,” and across which is placed a knife 
not exten quite to the opposite edge of the groove, and in the same 
ion and Mporition are two guides, one on each side, to hoid 
the welt in position. 


Lavatory, J. Alexandre, jun.—Dated 29th April, 1979. 


and is fitted on its under side with a tap placed over a basin, also 
formed on the frame. The front of the cistern corsien 
serve as a door to a cupboard behind in which all toilet necessaries are 


788. W. R. Lake.—Dated 6th May, 1879.~(A communica- 
On, 


In magazine guns, a spring catch is used in combination with the 
magazine, secure the latter to the gun in front of the 

, and which may be withdrawn to release the magazine oa 

vipende to be removed from its seat upon the bottom of the receiver. 

¢ is made deeper at the rear oan at the front to allow such 

incling ion in the position of the cartridges that the flange of each 

uperposed cartridge will bear upon the ly of Fog cartridge immedi- 

ately beneath it. bolt is so combined with th e that the 

forward movement of the bolt completes the disengagement of the outer- 

it forward into the 


with the mould, over which the plate is placed, and the 
steam thereon forces it into the m 
1887. Furnaces, 2. W. Starke .—Dated 12th May, 1879. 10d. 

Hollow fire-bars are formed in two b lower parts of wrought 
and the the latter may be easily renewed, 
Each bar rnal wind stops to distribute draught over the 
Seas ciaaken At the end of the bar a port is formed with a lid or 
valve, which, means of a draw-bar, may be o; 80 an; 
accumulated the bar may! byt 
consists of two hollow ¢ tr or voned 
spiral part, which a jet 80 a8 to force 

a current of air into the furnace. 

1889. chert &c., J. He J. Innocent, G. T. Rutter, and 
R. Appleby.—Dated 12th May, 1879. 

The frame, with the platform ittached on its inner side, is carried 
two wheels, and the ordinary cutting apparatus is placed at at. the fron’ 
the hare latform. The crop is laid towards the cutting apparatus by a i 
of erers, and when cut, falls on to an endless — on the platform 

ba carries it to an elevator, = means of which it is raised and 
on to the tyin; table, the proper quantity is 

and ire. bundles as they are produced are 
dropped from the tying table on tothe ground at the outer side of the 
e. 
1983. Gas Encrxes, C. M. Sombart.—Dated 14th May, 1879.—(A communi- 


ion, 
is single-acting and similar to an vertical steam 
A mixture of atmospheric air and gas is wn into » 
ner i. the forward motion of the piston and is then suddeni 
stroke, and the return of the 
bustion from the cylinder. 


cy: 
1986. Grinpine Puvenisine Be &e. 
7. W. Harrison ond 7. Hammond.—Dated 


THE ENGINEER. 
272. Puriryina Gas, R. W. Wallace, New-road, Battersea Park, Surrey, 
and C. F. Claus, London.—20¢h January, 1877. J 
277.. Currtne, &c., Coat, &c., J. Alexander, Gartsherrie Ironworks ra 
Lanark, N.B,—22nd January, 1877. 
a 
*,* Specifications will be forwarded by post from the Patent-office on 
receipt of the amount of price and postage. Sums yee raust be 
remitted by Post-office order, made payable at the Post-office, 5, High . 
Holborn, to Mr. H. Reader Lack, her Majesty’s Puatent-office, Southamp- 
ton-buildings, Chancery-lane, London. 
and reliability ; and, on the other hand, when it is desired to release the 
is of ordinary construction, except that it is screwed behind the perfora- 
tion to fit the thread in the . and terminates ia front of the 3 
& 
1879. 
hamber. A slide can be moved across the slot in the bottom of the 
eceiver so as to enable the gun to be used as a single loader. 
18'74. Pressinc Merat Piates FoR DENTAL, JEWELLERY, AND OTHER ‘ 
Purposes, W. H. Humby and H. Rose.—Dated 12th May, 1879. 6d. 
Steam is admitted toa box made in two halves, one of which is filled 
» 
| 
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concentric casing, a space between Within | suitable material are connected by a bridge wate ee dota | come strong thrust bars or rods working in bore holes in the 
beaters. An | ment to the wearer’ 2109. Wer Gas Merers, C. D Abel.—Dated 27th May, 1879.—(4 communi- 
opening is left to introduce the material to be upon, and an 6d. 


exit is formed for the same when pulverised. 

1942. Rarzways anp Tramways, A. C. Pain and J. Cleminson.—Dated 
14th May, 1879. 64d. 

hw oe of oda turned 


255. Warcues, H. Robert.—Dated 15th , 1879. 6d. 
, the 

usually, and ‘the a spring is longer and wider. The centre wheel is 
put on one side, and the hand setting pin' 
an extra wheel. The train of wheels follows just within the outer cir- 
cumference of the watch, and is different to the train of wheels now em- 
ployed in the numbers of teeth and pinions. 


CLEANING Sarps’ Bottoms, &c., H. Studdy.—Dated 16th May, 1879. 


This relates to improvements on patent No. 2380, dated 19th June, 
1877, and No. 1170, dated 24th March, 1877, and consists in providing two 
frames or blocks to guide and support the ropes carrying 
instead of the one or frame described in the latter paten’ 
of adjustment to any part of the ship’s sur- 


fi 


= frames being ca} 
1083. Hose Covrtinos, Schultz.—Dated 19th May, 1879.—(A communi- 


cation. 
Besides the usual ans = nut, a second or protecting 
ployed, having the same thread as the ty and provided at its face 
with projections to fit eat on “the face of the coupling nut. The two 
“nuts are moved the ting nut owns the thread 
of the coupling when the two "pipes are ag ard and receding on the 
coupling nut when screwed on for making the joint. 
1984. Sextanrs anp Octants, &c., G. W. Heath.—Dated 19th May, 1879. 


6d. 
The frame in which the horizon glass is fixed is mounted on horizontal 
wots, carried by a bed-plate pivotted at one side on the limb of the 
ment. This frame is moved in one direction by a screw working 
against a projection on the bed-plate, a helical spring ng ast the 
ite side of the projection. The frame is moved in the other meee 
ion by a screw pressing against a lower a ee, yo the 
= the opposite side Se which a second spring bears. The Clemens 
in connection with the horizon glass is made with its ey 
yn len and the object glass is moved within the tubular body of the 
telescope. An extra ease ke arranged within a telescope made for night 
use, so that it can be swung into position, and the telescope em 
for day use. 


1992. with} ALanM, R. P. Gill.—Dated 20th May, 1879.—{Not 


copper wire is attached at one end to the spring of an alarm bell, and 
its other end .. aoe bedded in tallow or wax, contained in a suitable 
vessel. When a fire occurs the copper wire will convey heat to the tallow 
end —_ the same, thereby releaxing the wire and causing the bell to be 
soun 
a ay or AERATED Waters, M. Morris.—Dated 20th May, 


falling of the gasholder is caused to act upon the acid tap, so as “yo 
diminish or increase the amount of bn ot admi ted into the gas 
+ when the supply of gas has 
become nearly exhausted. 
Air To Gas Burners, W. 7. Sugg.—Dated 20th May, 
879. 
The burner is enclosed in a pendant air-tight case, into which enter the 


air-supplying and ven tubes. The air to support combustion is 
drawn in wr the roof o! he building, and conducted by a tube to the 
gue whens Dees of are carried u into the 
air by a ceutral chimney or second t tube ru through the 
air supply tube. 
This consists e 
stays, which tubes are arranged in all directi or ey _— 
staying or support against external pressure is requ and wi 
tubes at the same time serve for the passage of the heat and products of 
combustion. 
or Boots anp Suozs, J. Blakvy.—Dated 21st May, 

The soles, heels, onl sapem ave, oat out by means of a press acting 
knives or dies of the required a of dogs 
binding screws is attached to the the top or upper, and these 

are pressed together on the underside o' hy last by sliding blocks or dies 
onan te the size of the last. 
2023. Cotovr Paitinc Presses, B. Hunt.—Dated 21st May, 1879.—(A 
6d. 

This consists in the combination of the gri; devices of a arom 
press with a reciprocating frame and with devices, whereby the sheet, 
after having been once printed, is returned to the frame, which shifts the 
sheet laterally, so that it is again presented to the gripping devices, but 
in a different position laterally in respect to the printing surface or 
surfaces, the same face of the sheet, h , being p ted for receiving 
the impression. 
wren pie Horse Naus, J. A. Huggett.—Dated 21st May, 


This consists, the roughly-formed nail sidewa: 
between rolls, qe faces > w ny suitably fashioned to impart to 
nail its finished form; Secondly, tee horse nails by flattening 
the points and shearing by by means of a V- -.| cutter and bolster. 
acm. a ALVES OR Cocks, 7. Penn and G. 8. Ullathorne.— Dated 2ist May, 


This aes to the construction of a valve cock which is tight when 
closed, and of an apparatus for regulating the opening and closing of the 
valve or cock, so as to cause it to close gradually without jerking, and to 
ensure the supply ofa ane rae water or other fluid each time 
the valve or cock is fully to prevent the waste of water 
or other fluid. 

2027. ror Ratway Carriages, H. T. Edwards.—Dated 
constructing the couplings a traversing hook, 
shackle, or equivalent attaching instrument. 
2028. Arr anp Warer Morors, &., H. B. Newton.—Dated 21st May, 1879. 


—{A communication.) 10d. 
This relates to rotary motors to be propelled by air or water, and i“ 
one or more exhaust 


sists of a ae A bucket wheel having one apertures in 
ectors arranged to surround 
or enclose this wheel. 


and a series of stationary deflectors 
2033. anp H. H. Lake.—Dated 2ist May, 
1879.—(A communication.) 6d. 


or purposely- 
t of a steam 
steam or water 
the 


sone. ComBINaTION DRAWING SQuaRE, A. Savage.—Dated 21st May, 1879. 


This consists of a square in which the blade may be moved around a 
centre in the head, the blade being provided holes or a slot and 
slide for drawing circles or sections thereof. 


aces. REFRIGERATING Apraratvs, K. Knott, jun.—Dated 2lst May, 1879. 


mir of the combination of a container, tank or 


mp, or i ui 


2087. Gear ror SuIps, G. A. C. Bremme.—Dated 22nd 
lay, 18 
Under one arrangement a shaft caused to rotate by the engine 
jae a sliding block which receives a motion slong the chedt by 
of a screw and hand wheel. The said shaft carries around with rf 
ouing rotation the sliding block, and screws it back again to the 
tion occupied before it was moved along the shaft by the action o! the 
screw and hand wheel. The reversing gear for the engine is connected 
to the sliding block, and + engine is caused to move in one direction or 
the other, or remain at it, according to the position of the sliding block 
on the shaft. 
ago. Traction anp Ways, J. L. Haddan.—Dated 22nd May, 1879. 10d. 
The special features in this elevated road are the employment of ex- 
centric shoes or footings, of annular or flower-pot or other shaped bushes 
to act as receptacles for the pete ge also of the form of posts 
or structures used, by w the’ comblnation of ple 
readily be appliod on aidelong ground ; ala also fof the com! ion of piles 
and =e: ; peculiarly twisted uspension plates ; 
of the elevated structure. 
2049. W. R. Lake,—Dated 22nd May, 1879.—{4 communica- 
Two concavo-convex pieces of glass, india-rubber, wood, or other 


: 


2060. Execrric . F. Blandy.—Dated 23rd May, 1879. 6d. 
This consists the application of an electro-m agnetic governor for 
regulating cw the branches of « divided circuit, so 
in the sai 


2063. Stipinc Vatves, P. Everitt.—Dated 23rd May, 1879 

On the back of the mounted fat pata or its equivalent, 
which is connected thereto by one or more stems or su 
such distance from the valve that it will fit sn’ snugly upon top “of ube 
valve box, and be free to slide thereon like the valve upon its is ons. The 
portion of the valve box over which this plate traverses is closed by a 
ease which is connected with an exhaust pipe. 

2064. Kwirrep Surrts, &c., R. J. Sargeant.—Dated 23rd May, 1879. 6d. 

In the front and back of the garment is inserted elastic of 
some knitted fabric by preference, which has a great amount of lateral 
elasticity. 

2065. Mortistne Cutset, H. Stent. —Dated 23rd May, 1879. 6d. 

This consists of a mortising chisel with flanges or sides whose extremities 
project and form the exterior portions of its cutting edge, which flanges 
are so formed that the channel or space between them has its greatest 
depth and parallel sides from the cutting edge for a short distance above 
the same, and from this parallel portion upward the sides are tapered. 
2067. Serine Saw Teertu, J. Trickett.—Dated 23rd May, 187% 4d. 

This consists of a metal frame in the head of which is a groove to admit 

80 arran, under the handle the two can er 

by hand. The ve is made close to the end of the frame and forms a 
lip, in the centre of which a ve is sunk to admit a steel bolt. The 
-n of the bolt passes through a hole in the lip and is adjusted by a 
screw. Opposite the head o! the bolt in the e lip isa space or groove for 
the admittance of the lever and bevelled bol 
er METAL FOR D. Grey.—Dated 23rd May, 

The 1 iy are placed in four carriers running upon a continuous over- 
head railway, part of which is movable and is connected with the piston 
rod of a steam ane so as to lower it over two tanks, one contain 
sulphuric acid water and the other fresh water. One carrier is pl 
over the first tank and lowered into the acid, until all the ped + is 
removed from the bee es it is lifted and run over the second tank, 
a second carrier being laced over the first tank, and the two are then 
lowered into the tanks yy means of the movable portion of the railway. 
Feepine Macuines, F. Smith.—Dated 23rd May, 1879. 


A feedin ig hopper is placed in the er position and has a movement 
imparted to the front and back parts in the direction to and from the 
drum, inclined teeth or fingers being formed on such parts, so 
that by their movement they may carry the corn into the machine. 
2072. Fite, R. W. Wilson and C. Dickie.—Dated 24th May, 1879.—( Partly 
a communication.) 6d. 

Two metal pins similar to “safety” or ‘‘ nursery” pins are secured a 
me ece at to the papers or ma, placed 
directly on to the pins. ‘ eee, 
move. Parntine Presses, A. M. Clark.—Dated 24th May, 1879.—(A com- 

munication.) 8d. 


The invention consists mainly in the combination with a centrally 
supported platen and a rocker beam of a thrust: lever and adjustable 
shoe, the construction being such that the str h of thei is 
determined by thead justable shoe and lever, and the squareness of the 
impression by the platen and the beam 
2080. RerricrraTors For Use IN &c., W. L. Wise.—Dated 

24th May, 1879.—(A communication.) 6d. 

The chief features of the invention are, First, the a. of thin 
cally and in the centre of f similar 

section, so as to produce three dis which are traversed by 
the liquids in shallow bodies, one “igui travelling in one direction in 
the central and exterior passages, and the other liquid in a contrary 
direction in the intermediate passage, so as to be completely enveloped ; 
Secondly, the combination of arrangements whereby an oscillatory 
movement may be imparted to the apparatus ; bower Lb the application 
of various draw-cocks for the liquids, by each of whi ell or iced water 
can be introduced at the bottom of any part for ao punpie of lower 
the degree of the liquid to be refrigerated ; likewise the application o’ 
clearing out cocks at the upper part for the evacuation of the 
confined air ; Fourthly, the application of trunnions by which the liquid 
may be caused to enter and flow eut, and which ee of the apparatus 
oscillating, and thus render the taking apart and more easy. 
2083. TipaL River Cuanne cs, P. Protheroe. —Dated 26th 

May, 1879. 6d. 

A flap is hinged to a vessel mee 9 homes so as to be capable of being 
x. to within such distance from the bottom of the c el as may 
be required, and deflect the natural current of water so as to cause it to 
impin ge forcibly on the material at the bottom of the channel, disturbing 

carrying it away. 

2066. Fiatreninc Down, Kittep Fasrics, 
J. Tracy.—Dated 26th May, 1879. 6d. 


under a revolving roller provided with brushes for gathering the pleats 
them down under guide wires curved to suit the 


and eas on a cross bar that can be Pong as required. The 
gal er revolves in the opposite direc’ 

the travelling band, and at a higher surface speed than the travelling 
band and the ironing roller. 


2093. Graeme Buckets AND Forks, &., 7. Hodge.—Dated 26th May, 


1879. 
Each jaw of the bucket is made with ordinary sheet iron with T or 
angle strengthening pieces rivetted side by side on the —— surface 

of the bucket. The app for the ‘ing and closin; 

chain consists of two barrels, to one of which the chain is attached, an 
to the other is attached a rope or Cy trio na toa weight at its other 
end. The two drums are coupled ea. A brake is fitted 
to the drums, so that the ok closing chain may 

be arrested as required. 
2004. or Frour From WaHeEat, J. Higgin- 
bottom and EB. Hutchinson.— Dated 26th May, 1879. 

The wheat after being washed is purified from canta and for the pur- 
Ped, an of —s any number of — e cylinders from one source, a shaker 
the grain caused to into one uniform layer — its 
board, “ieee which it falls into spouts with as many divisions as 

there are cylinders. The cylinders are one above another, an 
the from the tail end of each can be combined and sent on toa 
second shaker, or carried singly to another set of cockle cylinders. The 
= then passes to a cleaner or decorticator, and passed to rolls where it 
crushed and then a The produce is then conveyed to a reel for 
on, the granules sifted out containing branny particles, 
which are se by a purifier. The from the purifier are sent 


on to an tor to suck out the larger cles of branny matter still 
mixed with the granules, and the bran from the reel is passed to a brush 
machine. 


20099. Fasteners, W. R. Barter.—Dated 27th May, 6a. 

A hook or bracket is secured to the lower cross-bar of the sash, 
and a second racket i is secured to the upper cross-bar of the lo sash, 
the two brack ite each other. In the two upright arms of 
the bracket on the lower sash are bearings for the trunnions of a cannon- 
shaped piece, in the bore of which bearings for a screw spindle are 
formed, which screws into a part with a loop at its outer end, such part 
sliding freely in the enlarged bar of the cannon, and having a pro: pie 
that slides in a longitudinal slot in the cannon, thus enting 
rotating with the screw. The window is secu! ty me Bod the 

80 as to ie two es close er, and at the same 
time force one sash up and the other down. 


5 Parer ror Printine, A. Annandale.—Dated 27th May, 


This consists of dam; paper 


2105. Burrers, D. N. Arnold.—Dated 27th May, 1879. 6d. 

The inner or rear half of the buffer shank is smaller in diameter than 
the front part, excepting the extreme rear end, which is the same in 
diameter. This latter part where it joins the smaller part forms a 
shoulder which, with a washer, forms a stop to limit the outward motion 
| = shank and prevent its withdrawal from the cylinder. In the base 

Se om linder, and in contact with the base plate which closes the rear 
ra linder, is the washer made in two parts. The base plate has 
a central to receive the rear end of the shank. 


they are and their 


cation. 

provided above the cylindri Beg. OY the meter a closed reservoir of 
a funnel-mouthed tube some distance down a, 

at the bottom, and at top communicating with the 
reservoir. in order fo allow the gas in the reservior to while it is 
being filled with water a small tube leads from its top to the level 
of the water in the overflow Peae be at the bottom of the front com- 
ean of the meter. 


rstly with the water 
water le 


by a pipe down just below 
secondly, with the reservoir by a pipe leading down considerably below 
the water level thereof. 


2111. Evecrric Licutine W. R. Lake.—Dated 27th May, 1879. 


-{A communication.) 

mly a small mitting lar and 

it occupy 0 a si and con- 
tinuous light to be obtained for as myn a fm py as may be des ired without 
being renewed. The carbons revolve as the points between which the 
light is developed wear away, such points being thereby caused to remain 
continually at practically the same distance from each other. 
2114. Cocks anp Vatves, —— —Dated 27th Ma 1879. 

A hollow plug cock is Pie placed and pei it 
and the collar of the coc 


2116. Treatine Hrprs aNp Sxins, J. Hall.—Dated 27th May, 1879. 
Rotating discs have applied to the periphery thereof, cutter, 
or other tools suitable for the pur; to which they ryt applied. 
disc has either a radial reciprocating motion imparted to it, or a direct 
reciprocal motion in combination with “i pen motion. 
2118. Corsets or Stays, W. 7. Reddel ted 27th May, 1879. 6d. 
The body of the corset is fora, behind the 
each side of the hips is secured of one being fitted with 
a buckle, so that it may be tightened to pout 13 lower part of ry front 
of the corset to fit perfectly to the body. 
Sream Exaine Invicators, M. Longridge.—Dated 27th May, 1879. 


employed consisting of a steel bar firmly prt wt ge apm by one en the 
frame of the instrument, and having attached to its other end a cylin- 
drical boss carrying two radial or pistons pinned opposite each 
other, and fitting accurately in a cylindrical This cylinder is 
divided into two chambers by fit pieces firmly attached to its circular 
sides, one in each cham e steam is admitted to the 
on opposite sides, so that it causes them and the boss to revolve. 
boss being firmly attached to the free end of the steel bar, whose other 
end is fixed, a strain of torsion is set up in the bar, = the amount of 
strain is measured by its degree of torsion, A pencil is connected with 
the end of the bar pat the winged piston. 

2121. Avromatic Ciurcn, C. J. B. Ward.—Dated 28th May, 1879. 6d. 

An improved double clutch is used in which reciprocating motion is 
communicated by cords to two drums, cai them to rotate in opposite 


using 

to the relative directions of the 
motion. These arranged to revolve loosely around shat 
and by means of cam grips communi: p» their motion only 
direction to a drum securely keyed to the chatty 
kept revolving in one given 
a198, Parer Curtine Macuines, R. Furnival.—Dated 28th May, 1879. 


A clamping bar is arranged it down w the 
foot is removed from the treadle. 


anes. — Wire, D. J. Kempson and A, Fletcher.—Dated 28th May, 
187! 

The ope i in some respects resembles a lathe with the headstock 
ond Neck panes, t, between which the spool is placed on a mandril. The 
spindle of the headstock carries a fine worm intoa pee pose 
wheel hung on ashaft at right angles to the axis of the spool and po 
this shaft also carries an oval toothed wheel gearing into another yerreed 
similar in shape to the figure 8. This wheel carries a crank pin which 
may be adjusted to any desired throw, working in a vertical slot formed 
in a saddle sliding upon two horizontal rods or other slides carried 
arms on the frame of the machine. The saddle is supplied with sui 

e excentric wheels at a quicker speed w! posite 
endl at the centre of its tra toatl. 

r gearing is employed for impar a ro} motion to cylinder 
or Teal, and for this purpose on both an plates or covers of the cylinder 
or reel a spur wheel is provided, by any” which motion is imparted by 
the assistance of other spur gearing from the driving shaft. 


Poses on Urricats, F. R. Matthews.— Dated 28th May, 


ends to admit of ine being Suto the 
ase. PARALLEL T. Davis. May, 1879. 4d. 
paralle! ‘triangular on 
each of the rule he marked with different scales. 
2134. Atarm Hince, D. Younger.—Dated 28th May, 1879. 6d. 
In the centre of the hinge a fluted roller is <r. which is made to 
revolve by means of pawls, On the bo gpare Ae e of the hinge a box is 


formed containing a number of 5) bs, levers, or r suitable 
rence for producing sound in con fanction with the fluted roller when 
latter is revolved. 
2140. Veuicte, R. R. —Dated 29th May, 
This consists in attaching the wheel axles to their bodies in such a 
manner that upon the angle or angles formed between we axle or axles 
and the centre line of such bodies altered so to change the 


direction of such vehicle, its body, together with its load, are 
inclined towards the inside of the Jcurve on which the vehicle is being 
drawn or propelled, and by their weight neutralise the centrifugal force, 
2141. Comsinep Grinpinc Mitt anp Cuarr-cutTer, 7. Clarke.—Dated 
con e com of a cul 
knives, and having a grinding face either soli 
of the wheel, and provided with suitable hopper and 
chu 
2144. Treatment anD or Exnaust Sream, J. Wright.— 
This oo tn t bet th: ure cylinder 
cons employmen' ween the 
and the low-pressure cy’ oinia: of a compound steam ar of a feed- 
water heater or heaters in combination with a heater or interheater or a 
set of reheaters or interheaters. 
2146. SHoxzs anv Boots, W. 8. Clark.—Dated 20th May, 1879. 6d. 
This consists, First, in making the outer sole of artificial leather or 


leather board under the ther upper being 

oa the leather board only, an: ordinary inso! secured over it 
y the sewing. 

2168. Apparatus, W. J. M‘Cormack.—Dated 30th May, 


The stock or die which open 
passing through the stock from the 

ends ee ee eee wit the centre of the hole in the 
threads or teeth at both ends 


pass 
metal the holes are formed with a key, and a the dies with a keyway, so 
that the dies are held firm. 


2164. B.C. F. —Dated 31st 8d. 

This consists in furnishing such vehicles with two driving wheels 
wheels of ‘the machine, while 
ey which is or are attached either 
to the front or back of the machine, serve only to steady the same and to 
act as guidiug wheels. 
Mrius, J. Gillett.—Dated 31st May, 1879.—(Not proceeded 


placed in fixed beatings, and ts is also 
. | placed “in in fixed bearings; an in’ roller is placed out of the 
vertical line of the two other rollers and in close proximity to them ; the 
intermediate roller is made adjustable. 
at slates —Dated 31st May, 


cation of Blamire's machines tor 


tightened up. he oppe 6 end Of the plate 1s Cul OF aud 
of the J tube into the small chamber, it pm thence through the holes 
into the meter casing, so as to maintain the water level therein. Above 
the reservoir is a small _ which communicates a 
The kilted fabric is fed into the machine over a _ in front and 
gathering roller. Itis then carried ou by a travelling endless band, the 
r | of which passes over a plate. The fabric es between 
; relates, First, to the employment of artificial 
x arranged obstacles on a railway ; Secondly, the employm| 
3 or water cylinder, whose piston rod upon the entry of the 
: from the boiler closes the regulator or supply valve, 
: whistle to act. waterproof leather board ; Secondly, in making the insole of waterproo: 
| 
i 8o that be and are ‘ormed of round steel 
i 2161. Loose Putters, J. Davis.—Dated 30th May, 1879. 6d. 
This consists in the construction of loose pulleys revolving upon a bush 
i] pro- | or enlargement fixed to the shaft, such bush or enlargement being 
com- | enclosed within the boss of the pulley in such manner that the oil is 
? 
| 2108. Reversinc Gear ror Roiine Miuts, C. J. Galloway and J. ; 
Beckwith.— Dated 27th May, 1879. 6d. 
This relates to an arrangement of friction clutches for reversing gea: 
and the hydraulic cylinders for wor them. so that the latter 
to which 
fe 
| 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRI 

- (From our own Correspondent.) 


Mercuants upon ’Change to-day in Birmingham, 

Le aan yesterday, were ready to buy bars in particular, 
but they were not generally pre’ to give the £9 for marked, 
and from £8 to £8 fos. for unmarked bars, which were the quota- 
tions of the market. Makers on their part were unprepared to 
accept less money, though unmarked bars were not generally so 
strong as they were at quarter-day. Plating bars in © aapermewd 
were 10s. er the quotation of the time. To-day they might 
have been bought at £9, whereas a fortnight ago they were 
difficult to get at £9 10s. Welsh bara were, on the contrary, 
anything, firmer. Agents did not hesitate to ask £8 10s. to 
£9 10s. delivered. 

There were few makers of either bars or plates who were not 
ready to <n orders, They did not report themselves without 
work ; indeed, they were able to announce the ady employ- 
ment of their mills, but the orders which they have in hand will 
have run out before mid-quarter. They were therefore seeking 
to do business. : 

The plate orders mostly under execution, have reference to the 
requirements of the boiler and er makers. The former 
cannot buy at under £10 10s., and the latter do not find it easy 
to purchase at under £9 10s. Sheet orders might have been 
booked if makers would have taken anything under £11 for 
singles, with delivery towards the end of the quarter. 

ail sheets were selling, but not in large gga Makers 
would not look at any price under £9 to £9 10s. The quotations 
of the stamping sheet firms are not uniform, and it cannot be said 
that for the best qualities the demand is increasing in any but 
the tin-plate department. Stamping sheets of a less valuable 
description are, however, selling better. There is a larger 
current demand experienced by the frying: makers, 
who, taken in the bulk, are no inconsi e customers. 
These hardware producers are experiencing a large acces- 
sion of business mainly from the merchants who are antici- 
pating further advances in iron in consequence of the higher 
uotations for the finished article. Frying-pan makers are there- 
ore availing themselves of the ironmasters’ quotations and 
customers’ demands to put up prices. ‘here is a further rise this 


- week, and firms are more united amongst themselves than they 


have perhaps ever been before. The stamping sheets required by 
the tray makers and the japanners, which about three months ago 
were £11 10s. and £12 10s., cannot now be bought at under £17, 
£18, £18 10s. and even as much as £20, varying with quality ; 
and classifications according to quality are considerably more 
numerous now than at an early date. Of this the consumers do 
not fail to complain. But their complaint will be of little avail 
so long as the demand is kept up from America for this quality 
of British iron. 

Hoops and strips, how~ sr, are the descriptions of finished 
iron which the America..s° are now most anxious to purchase 
from this side. Every firm jaaving a hoop mill in this district 
has this week been pressed to accept orders to meet requirements 
of the baling and the petroleum barrel firms of the States. Nearly 
all the strip and hoop mills are however fully employed upon 
orders which will provide them with work up to pretty much the 
close of the quarter. They therefore decline to consider any of 
the offers which are now being made. ‘To sell into a later date 
is deemed wholly impolitic. The offers were repeated on Change 
in rg ye to-day, but with no hetter result. Individual 
lots of tons and 4000 tons are pressed upon makers, and 
buyers are disposed to meet makers’ views in the matter 
of price whenever, in the exceptional instances, makers 
are prepared to encourage negotiations. Yet, as a rule, 
even in these cases the Americans are intimidated by 
the high terms which the hoop and strip makers require. 
These are, in the cases in which the brand is in good repute in 
America, some 10s. in advance of consumers’ present offers. 
Nevertheless negotiations are going on, and one or two firms 
have cabled buyers in the States that the terms must be only 
open for two days longer. Not even in these cases will the 
makers book orders which would keep them employed beyond the 
three months. A fair market price for the hoops mostly 
ee would be about £11 10s. or £12 in Liverpool. 

umerous inquiries are likewise being made by Americans 
direct or through agents on this side for old rails and scrap of 
any sort, together with iron ore of almost any quality. Middle- 
men as well as.consumers themselves aretrying to do the business. 


_ The latter are offering to purchase, covering invoices with bankers’ 


credit, or to advance three-fourths the valué on consignment. 
present prices for the an” vanii corruga! 
sheets are:—No. 18, £18 10s; No. 20, £19; 22, £20 10s.; 
24, £21; 26, £23; and 28 gauge, £25 ton; bundling, 5s.; 
skeleton cases, 20s.; close cases, unlined, 25s.; close cases, felt 
lined, 30s.; close cases, zinc lined, 40s. per ton extra. Sheets 
above 8ft., and not exceeding 9ft. in length, £1 per ton extra; 
pots above 9ft. and not exceeding 10ft., £2 per ton extra, f.o.b.. 
ndon. 

Pig iron is mostly firmer this week than last. The ~ + 
relates mainly to the Middlesbrough brands, which, held by 
merchants, are slightly easier than a week ago. Some fairly good 
brands of all-mine Staffordshire pigs were to be had to-day after 
negotiations at £410s. Other brands of a little more intrinsic 
worth were held for £4 15s. For Barrow hematites from £6 10s. 
to £7 per ton was roughly quoted. This price has stopped business 
in the South Staffordshire district, for it is impossible to use the 
iron even at below these rates at a profitin other than exceptional 
instances, such as best/stamping sheets. Indeed it is no secret 
that some ironmasters who bought at under the present figures 
are unable to use the iron to advantage, and they are trying to 
make a little money of it by placing it again on the market. 

The make of crude iron continues to increase steadily. Four 

aces have been put in since my last report. The Tame Iron 
Company have put in one at Bilston, making two going. Messrs. 
Groucutt and Sons have one of their furnaces at Wednes- 


necessities. All sellers are now very much af 
— with long forward orders upon their books, 

onsiderable quantities of coke have yet to be delivered into 
this district at under 10s. per ton at the furnaces. At present 
20s. will have to be given for the same quality. 

Coal is firm at 10s. for furnace sorts, and from 9s. to 9s. 6d. and 
10s, for forge qualities, The consumption is much closer up to 
the supply than buyers like, and the frest mye ye nd dont u 
certain portions of the canal system by which this district i 
served, there were on ’Change ay in Birmingham some 
ma: experien n in; furnaces an e 
mills which have been started. — 

In reference to the future supply of fuel great satisfaction was 
expressed that the sinking operations at the Hamstead Park 
Collieries now indicate that the new red sandstone has been 
passed through, for that which co-relates with the “‘clanet” of 
the South Staffordshire coalfield is believed by the sinkers to 
have been come upon. The evidence has been reached at a 
depth of 534 yards. The probabilities are now that the pit will 
be some 650 yards deep. 


There was a talk to-day of the restarting of furnaces and mills 
whose future profitable use had been almost despaired of. e 
people about Darlaston, for example, are w mec ae the prac- 
ticability of portions of the works of the Darlaston 1 and Iron 
(Company being again put into active use. The engineers and 
jronfounders keep very busy in repairs and odd work, i 
with these restarting operations, but there are, however, few 
orders in hand which relate to wholly new mills, or sets of 
puddling and mill furnaces, 

The nut and bolt firms are mostly active. 

The light ironfounders have issued circulars announcing that 
in consequence of the continued advance in the prices of pig iron 
and other materials they are compelled to advance the prices of 


all ane sold by weight 1s. ton. 
ince my laat report Mr. Thorneycroft, Kesteven, 


if | up to the time of its dissolution, was a partner in the celeb 


ironmaking firm of G. B. Thorneycroft and Co., Wolverhampton, 
has died. e deceased gentleman for many years took an active 
eS Se enn the works, and at his death was of 
van: 
The North Staffordshire colliers have resolved upon giving 
notice for a further increase in wages. ‘ 


NOTES FROM LANCASHIRE. 


(From our own Correspondents.) 

In the iron trade of this district there has if anything been 
rather a lull during the last few days, the advance in prices last 
week having apparently tended to give rather a check to the 
demand for pig iron. As, however, there is no pressure on the 
ae of makers to sell, prices have only given way where second- 

and lots have been put upon the market and with some of the 
outside brands, such as Scotch and Middlesbrough, there has been 
a little underselling in this manner. 

In previous — I have pointed out that so far as this dis- 
trict is concerned the recent advances in prices have not been 
brought about by any largely increased local consumption of iron, 
and the actual requirements of Lancashire users of iron, such 
as founders, engineers, and machinists, are still comparatively 
small, and in many cases much below the average. The removal 
of the nn of outside brands has, however, enabled Lan- 
cashire makers to command this market more fully, whilst the 
local forges being busy on American orders for finished iron, have 
been considerable buyers of forge pigs, for which a strong demand 
is still maintained, and the result is that the local producers have 
been able to put up their prices week after week as I have 
recorded in my reports. But this rapid advance in the value of 
the raw material, so far from any improvement amongst 
the large local iron-using branches of trade, is placing founders, 
engineers, and machinists in a still worse position, and the 
general complaint now is that quotations, based on the present 
price of the raw material, have little or no chance of being 
accepted, and that it is only where firms are willing to give their 
customers the advantage of iron bought at low prices that orders 
can be secured. The consequence is that many of the leadin 
firms who hold out for legitinsate prices are very slack, and 
know of cases where they are not using more than one-third of 
their average quantity of iron. 

A few of the boiler makers are busier, and orders for engines 
and plant for ironworks which have come into the district have 
given employment to some of the engineers, but there is still an 
absence of any general activity, and although the pin poor pros- 
pects in the cotton trade are causing loommakers and machinists 
to look forward to the future more hopefully, there are still but 
ors — orders of any importance given out in these branches 
of trade. 

There was only a quiet market at Manchester on Tuesday, and 
prices were without any very material change. For Lancashire 
pig iron delivered into the Manchester district quotations remain 
at about 70s. per ton, less 24 per cent., for both foundry and 
forge numbers, but the latter description of iron is now so scarce 
that makers are averse to quoting for it at all at present, and con- 
siderable stocks of the low numbers, which a short time back were 
almost unsaleable, are now being rapidly cleared off. Of Lincoln- 
shire and Derbyshire irons there is so little offering that prices 
are scarcely more than nominal, and North-country iron varies in 
price from 73s. 4d. asked by some makers to 68s. 4d. per ton net 
cash, delivered equal. to Manchester, which some sellers are 
willing to take. 

In the finished iron trade prices continue to tend upwards, 
some of the makers being so full of orders that they do not care to 
quote at all at present, and I have heard of two large firms 
refusing to quote for rails.. £8 15s, per ton for bars delivered into 
the Manchester district is offered freely by consumers, but makers 
are now asking from £9 to £9 10s per ton. 

There is still an absence of any large demand for coal, and 
although considerable quantities of outside coal have now been 
withdrawn from this district in consequence of the activity in the 
large iron producing districts, local — are more than suffi- 
cient to meet Yee requirements, and the output could be still 
further considerably eo ome to meet any increased demand. 
Colliery proprietors consequently are not able to command any 
better prices at present, but they are not willing to contract for- 
ward at the rates now ruling in the market, as there is generally 
a feeling of confidence that the coal trade must before long be 
materially affected by the improvement which is taking place in 
other branches of industry. @ average quotations at the pit 
mouth remain about as under:—Best coal, 8s. 6d. to 9s.; seconds, 
7s. to 7s. 6d.; common coal, 5s. 6d. to 6s.; b , 38. 9d. to 4s. 3d.; 
good slack, 3s. to 3s. 3d.; and common, 2s. 3d. to 2s. 6d. 

The shipping trade has fallen off rather, and prices are some- 
what easier than last week, good steatn coal delivered alongside 
being difficult to sell at 8s. 6d., whilst there is plenty of coal 
offering at the high level Liverpool at from 7s. to ts. 6d. per ton. 

The representatives of the coal trade attending the Manchester 
market held their exchange this week in the large arcade of the 
Victoria Building ; there was a very good attendance, and, as I 
intimated last week, it is intended for the future to hold the 
coal market in the above building. 

Conferences continue to be held between the representatives of 
the men and the colliery proprietors in various districts, with 
reference to the wages question throughout Lancashire; the 
masters have declined to advance wages at — but they pro- 
mise to do so as soon as the improvement in trade will warrant 
such a step. 

The hematite iron trade of North Lancashire and Cumberland 
continues to move towards a better position for the week. The 
demand for both Bessemer and forge qualities is such as to neces- 
sitate an increased output of metal. During last week the 
Lowther Hematite Iron Company blew in one of their furnaces, 
which has been standing idle for a considerable length of time. 
A second furnace at the same works will be ready for blowing in 
in about a fortnight, and it is stated the company intend erecting 
a third furnace. At Carnforth four of the furnaces are in blast, 
and the other two are undergoing a process of preparation for 
working. The value of hematite has again gone up during the 

week, and is quoted at from 125s. to 1 r ton for best 

mer forward deliveries, while forge and No. 3 quality is 
only a few shillings lower. 

m ore, which is becoming more and more scarce as the out- 
put of metal is increased, is this week quoted at from 27s. to 37s. 
per ton at the mines; but raisers are not in a position to entertain 
many new contracts requiring early attention. Shipbuilders and 
steel makers seem to get busier as the season advances. There is 
a movement throughout the district in the direction of increasing 
the wages generally from 5 to 10 Foe cent.; advances have taken 
place, and masters are promising further advances as they get rid 
of unremunerative contracts now held. 


THE. SHEFFIELD DISTRICT. 
(From owr own Correspondent.) 


facturer. This means that Snaee undertaken to do the work 


? 
am in a position to contradict a tumour which has been some- 
what freely circulated to the effect that Messrs. Vickers, 
and Co., Limited, of the River Don Works, Brightside, 
withdrawn from their contract for the steel chains for the Forth 
Bridge. The company still hold the contract. rise in iron 
and steel since the contracts were accepted must make a ver 
great difference in the cost of construction, but the contracting 
pare were no doubt prudent enough to provide against a rising 
market. 


Mining affairs are again coming to the front. There are 
disputes at Monk Bretton, Birley, and other collieries, and 
prospects of settlement are not very brilliant. At Barnsley, the 
council of the South Yorkshire and North Derbyshire Miners’ 
Association held their first meeting this week since the establish- 
ment of the new union at Rotherham. On the sliding scale the 
council passed a resolution that “they would not agree to any 
higher Lasis than 5s, 3d. or 5s. 7d. per ton for the first advance of 
2 per eent.” If the owners refuse to concede that hasis, they 
offer to abide by the decision of some independent tleman as 
arbitrator, and they name as their arbitrators * > 
M.P., Mr. Waddy, M.P., and Mr. Ellison, judge of the Sheffiel 
County Court. 

The sheep-shear grinders appear to dread the machinery which 
has already made an end of the forger’s craft. At a meeting of 
the Trade Society, held since my last letter, they have offered the 
employers a reduction of 15 per cent. upon the best hand-made 
shears, and of 10 per cent. on all other classes of hand-made 
shears. Thisis a very substantial concession ; but I am afraid it 
comes too late, as the employers, in these days of keen competi- 
tion, have been compelled to perfect every appliance for mechani- 
cal production. The forging machine is an undoubted success, 
and the grinding machine, I hear, promises to be equally effective. 

The stove-grate trade, which is a consilerable business in 
Sheffield, is again showing brisker symptoms. I do not now hear 
of any magnifieent specimens being sent to the Shah of Persia or 
the Sultan of Turkey, but there is a steady home trade, and some 
fine specimens of workmanship have been sent to Australia. The 
Roscoe Place Works, the Chantrey Works, and the establishment 
of Messrs. Steel and Garland, are the principal places of manu- 
facture here. 

I have informed you from time to time of the cheap German- 


made seissors*which have flooded the market, many of them bear- . 


ing the brand ‘' Sheffield” with the intention to deceive the buyer. 
It is now pleasing to report that Germany itself is ordering freely 
the finest quality of Sheffield-made scissors. A local scissors 
maker informs me that he has received larger orders from Ger- 
many this month than at any previous period, and that the kinds 
required are all high-class. The razor makers are also fairly busy. 
he firms engaged in the production of agricultural implements 
complain of the distress affecting them; but there does not seem 
to be any appreciable falling off of employment on that account. 
Trish orders are somewhat prejudicially affected by the pre- 
vailing distress. In the rural districts the merchants are unable 
to get their accounts in, and the travellers find it hard to get 


immense business is still doing on the Sheffield er 
a 
ed 


Limited, have improved to 6% dis., and are likely to g° higher, 
ns have 


since my last letter. The shares are £100 paid-up. They are 
Vickers, Sons, Limited, £100-— 


THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

TuERE have been fluctuations in the pig iron trade during the 
week, but not of any very marked character. Makers are well 
sold ahead, and consequently are not entering into contracts 
except for forward delivery. The iron which is now in the market 
is almost entirely in the hands of merchants, and is largely com- 

d of deliveries of old contracts. The general price on Tues- 
«ee 60s. 6d. prompt delivery, now it is 6ls. Makers are 
selling ahead, however, for delivery over the next three months 
at 65s. Messrs, Connal and Co. report that their stock of Cleve- 
land iron now amounts to 104,800 tons, which is a reduction of 
650 som during the week. They are scarcely storing at all at 
present, 

The coal trade has shown considerable improvement during the 
week. The inquiry for steam coal is better, particularly for 
forward delivery over the current half-year. The present rate is 
8s. f.o.b. less 4 per cent. discount. Sellers are asking 6d. to 1s, 
per_ton more according to Bye , for delivery till the end 
of June. The best qualities of treble screened nuts are quoted at 
6d. per ton less. There is a considerable demand for puddling 
coal, and the tendency of prices in that department is upwards, 
The same may be said of scree mill coals. Transactions 
for immediate delivery have just taken place at prices which will 
leave the sellersabout 5s. 3d. to 5s. 6d. into trucks. A good many 
odd lots of coke are being offered for immediate delivery, and 
sales have been effected at 15s. per ton delivered in Cleveland, 
although in some instances 17s. was the sum _ for best 
qualities. Over the second half of this year coke, been sold 
at £1 per ton into trucks at the ovens. 

The manufactured iron trade remains pretty much the same as 
last week. ‘Thedemand since the improvement set in has con- 
tinued steady, and manufacturers are readily obtaining the prices 
Ship-plates now stand at £9; at £10 
to £12 10s,; and angle iron at £8 10s. to £9 lis, Great activity 
characterises all branches of the manufactured iron trade. 
Messrs, Bolckow, Vaughan, and. Co., are making preparations 


Muc# interest has been excited in steel circles by the ‘success 
of Herr Krupp in securing the contract for the Bessemer plates 
for the girders for the Forth Bridge. The weight, I am told, was : 
10,000 tons, and it is said that Messrs. Arroll and Co., of Glasgow, 
the contractors for the bridge, found a difference of £3 per ton 
between the lowest tender and that of manu- 
this, what becomes of Herr for the 
payments. 
An 
but 
week 
to 26 dis.; John Brown and Co., steel and iron, are at 24 dis.; 
Charles Cammell and Co., steel and iron, 2) dis.; Sheepbridge, 
coal and iron, are firm at 2 premium; Parkgate, iron, are steady é 
at 17 premium’; and Staveleys, coal and iron, at 90 (30 premium); nF 
Jessop and Sons, steel, are almost at par; Davy Brothers, engi- 2 
neers, at 4? premium ; Samuel Fox and Co., steel, 27 premium ; 
Bilbao, iron ore, 38; Ebbw Vale Steel and Iron Compan 
in the advanced £10 
An interesting gathering took place at the Cutlers’ Hall here, 
on Wednesday, when Lord Edward Cavendish decorated Mr. 
A. H. Stokes, the assistant inspector of mines for Derbyshire, 
Mr. Charles Maltby, manager to the Eyam Mining Company ; is 
Mr. John Hancock, manager of Lord Houghton and Sar. Shuttle. 
worth’s lead mines, and two lead miners, Mr. John Davies and Mr. 
Thomas Davies, with medals of the order of St. John of Jerusalem, 
for bravery in rescuing Dennis Bagshawe from five days’ and five 
nights’ imprisonment in the Black Engine lead mine, near K: 
Foolow, in July last. Bagshawe, while employed in a distant 
part of the workings, was suddenly entombed by a great fall of : 
roof, and a large number of volunteers worked day and night in 
| peril from a fall of roof and choke-damp till they camealal in Ean 
rescuing him. He was greatly exhausted, Dut afterwards Z 
recovered, and was able to be present at the presentation of 
medals to the more prominent of hhis rescuers, : 
bury, and Messrs. Addenbrooke and Messrs. Bagnall and Co. 
have each set one on in the same locality. As many more are 
likely to be blowing in the next few days. 

This activity amongst the iron firms is keeping up the demand ‘ 
for fuel and ore. Both were in large inquiry to-day and yester- 
day, but vendors were unable to consider any propositions . 
which extended in their outlook beyond the current quarter. Up 
to that | | have | their 
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opening their Byers’ Green and Sheldon Lodge 
co 


lieries. 

The committee of inspection in the affairs of Messrs. Hopkins, 
Gilkes, and Co., in liquidation, met at Middlesbrough on Tues- 
day, and decided to blow in the four furnaces of the company at 
once. Itis stated that nearly the whole of the capital required 
to form the new company—£26,000—has been subscribed, and a 
meeting of the shareholders will be held at an early date to elect 
new directors. The liquidator has got rid of the claim of the 
South Australian Governmen’ by a compromise of £20,000, it is 
said. The claim was for £100,000 for alleged defective rails 


lied. 

“Phe collieries and ironstone mines of Messrs. T. Charlton and 
Co. were offered for sale by public auction on Tuesday last at 
Middlesbrough, under an order in Chancery. There were no 
bids for the collieries, but the Slapewath ironstone mines were 
competed for by Mr. J. W. Richardson, Messrs. Samuelson and 
Co., Mr. Henry Whitwo and Mr. Edward Williams up to 
£20,000, when they were withdrawn. 

The important discussion on the dephosphorisation of iron 

ising out of a paper read by Mr. J. E. Stead before the Cleve- 
land institution of Engineers, which was announ to take 
place on the 26th inst., been postponed for a week. It is 
expected that Mr. S. G. Thomas, the patentee of the 
commonly known as the Thomas-Gilchrist process, will Be pre- 
sent, and take part in the discussion. 
+ A trades’ council has been formed in Middlesbrough, and the 
inaugural meeting will shortly be held, when an address will be 
delivered by Mr. E. Dillon Lewis, of Old Bond-street, London. 

The-Skerne Ironworks, at Darlington, are expected to be re- 
opened on the 2nd of ee 

The Imperial Ironworks, which belonged to Messrs. Jackson, 
Gill, and Co., in liquidation, are to be offered for sale next 
month. Attempts have made to form a sydicate for their 
purchase, but they do not appear to have been successful. 


NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

Tue Glasgow iron market has not been quite so strong in the 
course of the past week, there being on several accounts rather 
less speculative business doing. From America there is still a 
fair demand, but ases on American account already made 
are so great that there is a probability that less will be done in 
the way of buying for some short time at least. The shipments 
are very heavy, being 12,288 tons in the course of last week, as 
compared with 6689 in the ae ggg Serge and 6291 in the 
corresponding week of last year. ree additional furnaces 
have been put in blast, which makes 104 in all blowing, as com- 

with 91 at the same time in Jan » 1879. ere are 
now 429,015 tons in Messrs, Connal and Co.’s stores, showing 
an increase on the week of 3440 tons. The production con- 
tinues heavy, and there is little probability of any limitation in 
it, seeing that trade prospects are good, and that it will be to 
the advantage of the ironmasters to increase their stocks before 
the cost of production is materially augmented. There was a 
falling off last week to the extent of 1395 tons in the arrivals 
of pigs from the North of England, but these imports still com- 
pare very favourably with those of last year, showing an agure 
gate comparative increase since Christmas of no less than 1 677 
tons. 


The warrant market has not been quite so firm this week, prices 
having fluctuated considerably. Business opened on Friday fore- 
noon at 70s. 6d., and went back to 70s., thereafter improving to 
71s. 13d. cash, and from 70s. 6d. to 71s. 9d. one caath. In the 
afternoon the figures were 71s. to 70s. 3d. cash, and from 71s. 9d. 
to 70s. 10}d. one month. On Monday transactions were effected 
in the forenoon at from 69s. 9d. to 71s., and then 70s. 6d. cash and 
71s. one month; whilst in the afternoon the quotations were 71s. 
to 70s. 3d. cash and 71s. 9d. to 70s. 9d. one month. The market 
opened more steadily on Tuesday at 70s. 3d. cash, and improved 
to 70s. 9d. cash and 71s. 6d. one month. On Wednesday the 
market was firmer with a large business up to 72s. 9d. cash and 
73s. 3d. one month. To-day—Thursday—business opened stead 
at 72s. 3d. cash and 73s. one month, but receded to 71s. 3d. 
and 71s. 10d. one month. . 

The demand for makers’ iron has not been quite so brisk, and 
although they keep somewhat firmly to recent quotations, their 

ds can be purch iu second hands at several shillings less 
money. There is, in point of fact, a reduction in the official quota- 
tions on most of the brands, varying in the case of No. 1, from 
—— per ton, and as regards No. 3, from 1s. to 2s. per 

n. 

There is a continuance of activity at the malleable ironworks, 
all of which are as busy as they possibly can be. Bars are again 
advanced in price about 10s. to 20%. per ton, while a similar 
increase is noted in the value of angles and plates. Steel rails 
and plates fetch very high prices, but most of the business in 
them is now being done on contract. 

Last week’s shipments of iron manufactures from the Clyde 
embraced locomotive engines and tenders valued at £7110, and 
railway sleepers, £2000, for Bombay ; £3100 worth of machinery, 
of which £1400 was for Calcutta and £810 for Brisbane ; £22,000 
worth of wrought and cast manufactured goods, of which £6940 
went to Ceylon, £3875 to Calcutta, £2000 to Bombay, £3200 to 
Melbourne, £1600 to Brisbane, £1900 to Civita Vecchia, and 
£2183 to New York; £1160 sewing machines for Melbourne; and 
22 tons of old iron valued at £88 for New York. 

The coal trade is yet in an unsatisfactory state as regards the 
export department. A large quantity is being consumed at the 
ironworks, and good prices are being obtained from domestic con- 
sumers, but the oe are still comparatively small. Now, 
however, that the disputes with the miners have for the most 
part been adjusted, there is every probability that in a short 
time a better trade will be experienced. G ishaw coal is 
put on board at 8s. to 8s. 6d. per ton, which in these times of 
enhanced values must not be considered exorbitant rates. In 
the eastern mining counties the demand is rather quieter both 
for export and home consumption. There are, tedosd, reports 
feom some places to the effect that the pits are working short 
time, and that stocks are accumulating. No definite arrange- 
ment has been come to in the east as to a scale for regulating 
the miners’ 

At most of the collieries and ironworks throughout Lanark- 
shire and Ayrshire the miners are steadily at work, advances 
having been made to their wages. 1 miners are earning from 
5s. to 5s. 9d. per day ; but even at this rate it will take the men 
who were so long on strike a considerable time to make up what 
they lost during the period of resistance. 

essrs. John Elder and Co. have now completed the repairs of 
the Guion steamer Arizona, whose bow was lately stove in by a 
collision with an iceberg in the Atiantic, and the vessel has pro- 
ceeded to Liverpool to resume her station. 

The Caledonian Crucible Steel ey A has this week oon 
the manufacture of hard steel on the Sheffield principle in Glas- 
gow. As this is the first attempt to introduce the Sheffield 
manufacture in the West of Scotland, it is regarded with no little 
interest. 


WALES AND ADJOINING COUNTIES. 
(From our own ) 

THE long-looked-for start in the price of coal has at length 
taken place. I have all along predicted that as soon as a sliding 
scale had been arranged between the coalowners and men that an 
advance would take place, and simultaneously with the announce- 
ment of the settlement of a sliding scale prices to move. 
The first distinct advance was 6d. per ton on Friday last ; by 
Saturday this was increased to 9d., and if one takes a fair average 
of prices obtained since, 


the advance may fairly be put at 1s. per 


ton. There are healthy signs in connection with the advance 
which show that it is not a spurt, nor is it due to a wish to avoid 


demurrages, as some of the local authorities for while 
buyers are ing for large quantities and future deliveries at 
an advanced price, sellers are confining themselves, even at the 


advance, to very short contracts, evidently in anticipation that 
further advances are forthcoming. The sliding scale now arranged 
is very much superior to that of the Ferndale and the Ocean. 
It has been well thought out, and shows that the pre- 
dominant idea of the masters is to settle, once for ail, the 
trade disputes of the district. Instead of three groups there will 
now be only two, and I shall fully expect in a little time that 
there will but one. Next, all the objectionable features of 
old scales are e ged, and the men will advance with every 
4d. addition to the price. a oe with a 5 per cent. 
advance, and when the price of coal mes 12s. 6d. and pro- 
ceeds onward, the advance of wages beccmes cumulative, so that 
if the high prices of ’73-’74 are again obtained, the men will reap 
a proportionate advantage with the masters. There are all the 
elements of continuity in the scale; and again I must compliment 
the chairman of the association, Mr. W. T. Lewis, for the great 
work accomplished. 

The quantity of coal sent down the Taff Vale line last week was 
ee than at any period during the opening of the railway. 

m Saturday last the number of wagons amounted to close —_ 
3000. It redounds much to the credit of the traffic manager, Mr. 
Harman, that this _— amount of work was got off without the 
slightest delay. Coke continues to maintain an upward tendency, 
a the last quotations were 22s. per ton, and there is a good deal 
of difficulty in placing contracts at this. 

Cyfarthfa continues in full activity. Four additional furnaces 
will soon be in blast, and preparations are making for building 
thirty coke ovens at Ynystach, 

At Melingriffith the furnace is now in active operation, and all 
branches are busy. It is the prevailing opinion at this place that 
the colliery management is the most able since the collieries were 

ned. Mrs. Howells is unquestionably doing good work, and 
the general management by Mr. Jeffreys is of the best order. 
The works are now well placed in respect of orders. It is to be 
regretted that the De Bergue’s Works are not taken up by some 
practical men. Pitheads, oe, ee are now going else- 
where, though a good band of workmen, well trained, re’ un- 
employed in the vicinity. Another — works—the Anchor 
Works at Taffs Well—remain untaken, tho 
machinery. 

Gadlys may probably be started soon, that is if holders are 
wise and accept offers. If they entertain the idea that by holding 
back they may get better terms it will be a mistake, for there are 
various notable properties in the district open for taking. Aber- 
nantand Plymouth are likely, so rumour says, to be re-stai 
and it\is confidently believed that Mr. Fothergill will be identifi 
with one or both. 

At Tredegar the guating furnaces are ver busy. 
also applies to the whole of the works at Rhymney, and it is 

tifying to note that the shares are - to 33, and even 34. 
his change from 10 and 11 is a striking illustration of the revo- 
lution which has taken place in the iron trade of Wales. 

Aberdulais Tin-plate Works announce an advance of 10 per 


The same 


cent. 

I note that patent fuel works are stocking heavily. Trade is 
rather slack with most of the manufacturers. 

My price list shows the strides that are taking place in prices 
with respect to Bessemer pig ; quoted at £6 15s., it is difficult to 
get even at this. Bars and rails are in excellent demand, and all 
the works are well placed. soon as the American orders 
— last year are cleared, some tangible benefit will be 

eriv 


PRICES CURRENT OF IRON AND STEEL. 


Tue following prices are corrected up to last night, but it should be 
borne in mind that in many cases makers are pre’ to quote different 
terms for special contracts. It is obviously impossible to specify these 
cases and terms, or to give more than the market quotations and makers’ 


. Readers should also refer to our correspondents’ letters. 
PIG IRON AND PUDDLED BARS. 
£s. d. £8. 
G.m.b.—No. 1 815 0| Glengarnock—No. 1 450 
No. 3.. .. .. 310 0 No.3 .. 811 0 
Gartsherrie . No. 1 4 7 6| Dalmellington—No.1.. 4 0 0 
3 313 6 No.3... 8 9 0 
0. 14 0 
Monklund—No.1.. 315 0 
No. 3.. .. 310 0 | CLeveLand— 
Clyde—No.1 .. . > 
No.3 .. 312 0 
0. .. « 810 0} No. 4, foundry ow 3: 
At Broomielaw. 
Calder—No. 1 .. oo 48 6 Mottled or white .. .. 3 1 0 
0.8.. .. 811 Thormaby,No.8 .. .. 37 0 
At Port Dundas. Thornaby hematite 600 
TrepecaR—MonmovTHsuIRE—No. 8 tin-plate pig iron, 130s. at works. 
. 8 foundry pig iron, 85s. 0d. do. 
20d. £58. 4d. 
Wates—Iron rails, f.0.b. - 90 0t. 000 
ron bars, f.o.b. se 960 0t0 000 
DersBysHire—No. 1, at Sheffield 3 4 Oto 312 6 
No. 3 os os 8 @ Ot. 83 7 6 
LancasnireE, in Manchester—No. 3 & No.4 310 0to 0 0 0 
K. H. Messelmoun .. 610 Oto 615 0 
Hematite, at works, 2} dis. for prompt cash. 
Millom “‘ Bessemer "—No. 1 to No. 4- - 8 4 Oto 610 0 
Mottled and white .. 600 
Maryport Hematite—No. 1 to No. 5 - 610 Oto 615 0 
Puddled Bar— 
Wa.es—Rail quality, at works - 610 Oto 0 0 0 
CLEVELAND, deli on trucks oe - 510 0to 600 
MrippLEsBroveds léin., plate quality, perton 6 0 Oto 610 0 
LANCASHIRE oo oe 610 0to 70 0 
Gtasoow, f.o.b. .. 610 0te 700 
MANUFACTURED IRON. 
g re 9 0 Oto 910 0 
LASGOW, f.0.b., per ° 
Wates—At works, net .. 9 0 0to10°0 0 
MIDDLESBROUGH .. oe - 9 0 Oto 910 0 
Boiler Plates— 
WELSH oe 12 0to 00 6 
Lancasutre, to 5 cwt. each plate 1010 8to1310 0 
‘SHEFFIELD .. oe ll 0to1310 0 
Bow tno and Low Moor— 
Under 24 cwt. percwt. 2 2 0to 27 0 
4cwt. up to7 cwt.and upwards... -- 210 Oto 219 0 
STAFFORDSHIRE, per ton ee 1010 Oto13 0 0 
free on trucks 10 6 Otol2 5 0 
Grascow, f.0.b., per ton oo oo 10 0 Otoll 0 0 
Angle Iron— 
Bow tne and Low Moor, per cwt. .. 
STAFFORDSHIRE, per ton és - 910 Otol2 0 0 
LANCASHIRE ee os ee 8 0 0to 910 0 
SrTockTon .. - 710 0to 9 0 0 
Rounp Oak + 10 2 6to15 0 0 
CLEVELAND es 815 0to 915 0 
WELSH oe oe os 910 0 
Gtascow, f.o.b., per ton 810 Oto 900 
Bar Iron— 
Low Moor and Bow tno, per cwt. .. + 119 Oto 240 
STAFFORDSHIRE, per ton ma r+] - 9 0 Oto 1210 0 
Rounp Oak - 912 
Merchant Bars— 
Srockrow .. ee se - 8 0 0to10 0 0 
ee 815 0to 9 00 
Lanc + 910 Oto 915 0 


ugh fitted with latest | Coke— 


SuerrieLp—Bars from warehouse .. 910 0t0. 000 
” Hoops 1110 0t. 000 
Sheets 1310 0t0o 000 
Nail Rods.—G.ascow, f.o.b., perton .. 9 0 0to 0 0 
Rails—Gtasoow, f.o.b., per ton 8 0 Oto 810 0 
CLEVELAND se 70 0t0 8 5 0 
WALEs os oe + 85 900 
Railway Chairs—G.ascow, f.o.b.,perton .. 5 Oto 6 0 
Pipes—Gtasoow, f.o.b., perton  .. ce 5 Oto 6 0 
STEEL. 
SuerrreLp—At works— d, 
ee ee oe 12 0 0t022 0 0 
castrods .. - 15 7 6t022 0 0 
Fair average steel o Fy - 2 0 0to83 0 0 
Sheet, crucible .. 21 Oto 61 0 0 
Sheets, Bessemer ee 1310 0t0 1710 6 
Second-class tool. . 310 0t046 0 0 
Best special steels 49 0 0t076 0 0 
Rails—Siemens, at works 00 000 
Bessemer, at works - 9 0 0t0o10 0 0 
Wates—Rails .. oe 1010 Otoll 56 0 
Bessemer pig iron .. 615 0t0 000 
MISCELLANEOUS METALS. 
£8.4. 
perton 73 0 0to0 7% 0 0 
itish cake and ingots - 0 0t0 76 0 
Best selected .. oe 7 0 0to77 0 0 
British sheets, strong .. ee 7910 Oto 8110 0 
Tin—Straits ee os 9710 0t099 0 0 
British blocks, refined... 101 0 0t0 1020 0 
bars ee es 100 0 Oto 0 
Lead—English pig 2 0 0t00000 
8 h do. + 19 0 O0tol9 5 0 
eet -- 2010 0te 2015 0 
Spelter—Silesian ee 21 0 0t000 0 0 
25 0 to 2510 0 
Zinc English sheet - 00 0 0t000 0 0 
Phosphor Bronze— ton— 

Boating metal XI ne 110 0 Oto 00 0 0 
Otheralloys .. 115 0 0t0130 0 0 
Nickel, per Ib., 28. 6d. to 33. 

COAL, COKE, OIL, &c. 

£8.d. £8.d., Glasgow—Per ton, f.o.b.— 
Cleveland, at ovens 0 14 6—0 15 6 Main.. .. .. 0 80-0 00 
hire .. 0 10 6—0 140 Splint .. .. 0 86-0 90 
Sheffield .. .. 0140-0160 Smithy .. .. 0116-0180 
Wales Rhondda. 1 20-0 00 
les—Rhon 00 
Coals, best, per ton— Ari 
South Durham... 0 6 6—0 120 
Derbyshire— Pemberton 4ft. 0 66-0 70 
Best, at pits .. 9 0-0 11 0 
mverting —0 90 
k .. .. 0 38-0 60 - © 39-8 
South Yorkshire—At the pits— 
Branch . 0 12 0—0 14 9 | Oils, tun— £s8.d,. £8.d. 
Silkstone,house 0 11 0—0 13 0 Lard oil +. 41 10 0-44 00 
Converti 0 76-0 90 3. 2715 0—2800 
St-am *.. 05 11—0 66} Rapeseed, brown 29 0 0—2950 
Slack 0 56 » Engl. pale 31 00-3150 
Wales, through.. 0 56—0 60] Petroleum,refin’d 
Steam, less 2 0 86-0 93 (per gal.) .. 0 057 0006 
House, at port 0 76 83 
Small steam 0 20-0 30/Tallow.. .. .. 4390-4500 
* Supplied to railway companies and large works. ¢ In many cases it 
is not brought out of the pits. 
PRICES CURRENT OF TIMBER. 
2s. 8. £38. £8. 
Teak, load .. .. 12 0 13 0 Quebec pine, 2nd 910 1510 
Quebec pine, red 830 45 
yellow.. 3 5 5 0 Canada, spruce Ist. 10 0 12 0 
pitch .. 38 5 410 3Srdand 2nd 610 8 0 
Ok New Brunswick .. 6 0 710 
Birch - $6 416 Archangel. 910 1615 
Elm 40 415 St. Petersburg ..12 0 14 0 
Dantsic & Meml.oak 310 5 0 Wyburg . 810 910 
Fir .. .. . .. 2 5 410 | Battens, all sorts 5 0 710 
Undersized 110 2 0 | Froortncsps.sq. oflin. s. d. d. 
» R oe ea $10 40 First yellow .. li 0 15 0 
» Swedish .. .. 110 2 5 » White .. .. 8 6 0 0 
Wainscot, Riga, log.. 215 610 Second quality .. 7 6 90 
Lath, Dantsic,fathom 4 0 510 Mahogany, Cu s.d. 8. d. 
St. Petersburg. 0 0 710 superficial foot. 0 6 0 8 
Dears, per C, 12ft. by Mexican, do. 
by 9in. :— Honduras, do. .. 0 4 0 
Quebec, pine Ist .. 13 0 23 10 


Epps’s Cocoa.—GRATEFUL AND Comrortina.—“ By a thorough 
knowledge of the natural laws which govern the operations of 
digestion and nutrition, and by a careful application of the fine 

roperties of well-selected cocoa, Mr. Epps has provided our 
breakfast tables with a delicately flavoured beverage which ma 
save us many heavy doctors’ bills. It i8 by the judicious use of suc 
articles of diet that a constitution may be gradually built up 
until strong enough to resist every tendency to disease. Hundreds 
of subtle maladies are floating around us ready to attack wherever 
there is a weak point. We may escape many a fatal shaft by 
keeping ourselves well fortified with pure blood and a properly 
nourished frame.”—Civil Service Gazette. Sold only in packets 
labelled—“‘ James Epps and Co., Homeopathic Chemists, 
London.”—{ Advt.] 
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LINKS IN THE HISTORY OF THE 
LOCOMOTIVE ENGINE. 
No. VI. 
Ar the end of our last article on “The History of the 
Locomotive,” page 42, will be found the following words: 
_ “Tf any of our correspondents can give earlier examples 
of equate reenting, ey will do something to supply a 
missing link in the history of the locomotive.” In 
_ response to the invitation thus conveyed, we have received 
@ letter from Messrs. Heaton and Dugard, Shadwell- 
street Mills, Birmi and papas of a very interesting 
correspondence, ‘To render all that this conveys intelli- 
gible, a few preliminary observations are desirable. The 
rinciple of counterweighting appears to have 
ren understood from an early period in the present 
century, but it was little practiced; at least mechanics 
apparently cared very little whether rapidly Liner 
wheels, shafts, or booq Bahay or were not truly balanc 
Be that as it may, the cing of a wheel in a mill is a 
-very different thing from counterweighting a locomotive. 
The last constitutes a new departure, for it is by no 
means obvious that fitting counterweights to the driving 
wheels of a locomotive, will impart steadiness to the whole 
ine; and the man who first asserted that by the use 
of counterweights locomotives could be made to run 
very steadily, and then proved the truth of his observa- 
tions, deserves no small credit as an original thinker. 
Messrs. Heaton and Dugard claim the honour for the 
late Mr. George Heaton, and the documents which they 
have sent us are so far conclusive that they prove that as 
back as 1838 Mr. Heaton s ted the use of 
counterweights. That is six years before Gray’s engines, 
illustrated in our impression for January 17th, were 
made. It appears that in the year 1831 Mr. Heaton and 
his brothers made a common road steam carriage. At 160 
to 180 strokes per minute this carriage was so unsteady 
“as to preclude the possibility of keeping our seats on 
the engine. Being aware that this motion could only be 
- by some portions of our machinery being out of 
ce, we placed a compensating weight opposite each 
crank, and age our former experiment upon the 
same road, and found we attained greater speed with 
no greater consumption of fuel, and the machine 
travelled perfectly steady at speed, and free from 
any symptoms of rocking or * Mr. Heaton 
pears to have been so impressed with his success in 
this instance that he advocated energetically the balancing 
of all kinds of rotating machinery, and was called in 
as a consulting engineer to make fans and such-like 
ines run quietly. Certain railway accidents occu 
trains running off the line, and Mr. Heaton attribu 
these to the uneasy motions of unbalanced engines. 
Acting on this assumption, he had a model made of 
the wheels and crank shaft of a locomotive, which he 
submitted in October, 1838, to the then resident engineer 
of the London and Birmingham Railway in Birmingham. 
This model was described in the following letter, published 
in the Mechanics’ Magazine in April, 1839 :— 


ing ion nes upon railwa; leving 
in proportion to the weight of the pin 
pouition in which the outside cranks, if any, are placed, I made 
a small model of the engine crank shaft with two wheels upon it, 
the pro on of lin. to the foot, whichI ny upon twostron; 
ast to a piece of hoent 


upright 

cran poo ‘or the purpose of giving a certain degree of ve 

to the cran’ falling distance and 
e table to the floor. The momentum 


wheels in motion seventy-five peor on and the swin 

d oscillating motion sufficient to 
cause the model to move or jump across the table upon which it 
sufficient to 


ough heavier 
ds, and the model stood steady 
when it was placed upon 


I submitted my experiments to the coglunsse of the London and 
B ham Railway, who, instructed by the directors, ordered 
one of the mg "s engines—the Broc at that time under 
repair at Mr. Middleton’s, the Vulcan Iron Foundry, Birming- 

' ham—to have balance weights applied to it, cool ing to my 
plans, and under my superintendence. The engine, when set to 
work with balance weights upon the wheels, had one uniform 
steady pull at its work; the side sway was gone ; it ran equally 
steady whether it made 6 or 160 strokes per minute, which is not 
the case with railway engines generally, for the greater the speed 
the greater the snatching and swinging motion. After the engine 
had worked seven weeks and had acquired the reputation of a very 
steady engine, I, with the consent of the engineers of the railway, 
removed the balance weights from the wheels, and found the 
same oat and swinging motion with this engine as is 
common to all locomotive engines of the usual construction. I 
found that the engine, when running at or upwards of twenty- 
hour, would advance and from and to the 


arrangement.— Y ours respectfull: 
Shadwell-street Mills, 


The result of course, se satisfactory ; but 
in May, 1839, Mr. Richard Evans wrote the followi 
which was also published m the ‘Mechanics 

agazine :— 


Sir,—In your last month’s magazine I observe a letter from 
Mr. G. Heaton, of Birmingham, giving the practical details of a 
successful application of an invention to neutralise the defect of 
the swaying of the locomotive engine—so familiar to railway 

eers—by appending a weight to the wheels sufficient to 
ce the cranks, &c., and which has since been adopted by the 
London and Birmingham Company. 

Withont wishing to detract trom Mr. Heaton’s uity, I 

fear he will find that he has been forestalled in the invention, 
uch as all engines manufactured since December pa by 

the eminent firm of Messrs. Sharp, Roberts, and Co., of . 
chester, are furnished with this useful appendage, and for which 
make no claim of originality, hav: fe | — seen it 

ied to a locomotive upon the London utha‘npton - 

; the invention, or application, they attribute to Mr. Dawson, 


to 
Mr. Roberts quite confirms Mr. Heaton’s conclusion as regards 
* The Mechanics’ Magazine, April 9th, 1842, page 279. 
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the material abatement of the side motion obtained by the intro- 
‘duction of crank balan which he describes as ha been 
often suggested, but which he candidly informed me he had 
generally a poor opinion of, adaptation is an improvement 
upon Mr. Dawson’s, which was the having the space een two 
spokes of the wheel filled up in the form of a panel as a counter- 
poise ; the same object Mr. Roberts effects by applying a little 
additional substance to the periphery of the wheel only, and that 
being the most distant point from the centre, takes less weight 
of metal to render the ce effective, at the same time does not 
so much destroy the uniformity of the entire wheel.—Your very 
obedient servant, 

Manchester, May 15th, 1839. RicHarD Evans. 

To this Mr. Heaton replied in June in the same year in 
the same journal :— 

Sir,—In ‘your magazine of May 25th, No. 824, page 117, is a 
letter from Mr. Richard Evans, in which he says he fears I shall 
find I have been forestalled in the invention of the application of 
balance weights to locomotive engines upon pire ya For my 
part, I have no fear of the sort, for whether or not it is my inven- 


_ | tion or any other —— z ave only been instrumental in the 


meral adoption of—as vans says—so useful an invention, 

am quite satisfied. That the balancing of machinery is not new 
every yeagaren mechanic knows right well, and some hundreds of 
th ave seen, in a locomotive engine made by myself and 
brothers—for the common road—seven years ago, that not only 
the cranks, but all other moving parts were balanced. Mr. 
Evans says that in December last the eminent firm of Sharp, 
Roberts, and Co., of Manchester, used this useful appendage, for 
which they make no claim of originality, having previously seen 
it applied to a locomotive upon the London and Southampton 
Rail way. The invention or a they attribute to Mr. 
Dawson, attached to that line. r. Ro! he says, quite con- 
firms my conclusions as regards its use, and that he—Mr. 
Roberts—has made an improvement in the form of Mr. Dawson’s 
balance, by applying a little additional substance to the periphery 
of the wheels only. If Mr. Evans will take the trouble, when in 
Birmingham, to call upon Mr. Dockry, the resident engineer of the 
London and Birming am Railway, that gentleman can show him 
& model of a crank shaft, and two wheels, with the balance 
weights placed exactly as he describes them to be upon Messrs. 
Sharp, Wheres and Co.’s engines, which model has been in Mr. 
Dockry’s possession from the beginning of October last, and has 
been examined by many eminent engineers attached to the London 
and Birmingham and most other railway companies. This model 
I was requested to make by one of the directors of the London 
and Birmingham line, some time in August or the beginning of 
September last, for the purpose of testin F cerns f an assertion 
made by me, that balance weights would not only prevent the 
rocking of the es, but would also produce a considerable 
saving of power.— Your obedient servant, 

G. Heaton. 


Shadwell-street Mills, Birmingham, June, 1839, 

This letter appears to have been conclusive ; at least 
no reply was made to it. 

So far Mr. Heaton had tried to make engines steady 
only by counterbalancing the rotating disturbing weights. 
The results obtained were good so far as they went, but 
they did not go far enough, and he directed his attention 
to counterweighting the reciprocating parts of the loco- 
motive. For the principles involved we must refer our 
readers to Mr. Makinson’s paper “On the Internal 
Disturbing Forces of the Locomotive,” read some years 
ago before the Institute of Civil Engineers. A disquisition 
on the subject would be out of place in this series of 
articles, which is intended to be a record of facts, and 
not an exposition of mechanical principles. Mr. Heaton 
embodied the result of his labours in a patent, dated 
November 9th, 1847. About this time, we presume—for 
the document is not dated—Mr. Heaton had a circular 
printed to explain his views, which we reproduce, the 
engraving being reduced to about one-half the size of the 
original. 


Sketch of the working of a machine showing the cause 
and prevention of the ion in locomotive engines on rail- 


wa: by Geo: Heato: Shadwell-street 
were, by n, patentee, Mills, 


wheel, goes fifteen strokes per minute, or three miles per hour, it 
requires one-tenth of the weight the horizontal 
line—that is, the piston and gearing moving backwards and for- 
wards within the engine framing—to stop it and turn it 3 
at — strokes per minute, or about seven miles per hour, 
one-half its weight ; at seventy-four strokes per minute, or a 
fifteen miles per hour, one and a-half times its weight; and at 
100 strokes per minute, cr about twenty miles per hour, four 
times its own weight will be required for the same »urpose, 

By attaching a weight with connecting rod, and an auxiliary 
ae to the head of the crank pin, as shown in the sketch, 
equal to the piston and its gearing, so as to make the weight run 
to the left hand at the same instant the piston goes to the right, 
the blow to stop the piston and make it return at each end of the 
stroke will be received in the auxiliary crank instead of in the 
wheels, producing a neutral point in the centre and steadiness of 
motion; for when the blow is received in the wheels the 
cranks being at right angles, it is communicated through the 
axle, and gives a twisting motion to the whole framing of the 
engine ; this being repeated with regularity, produces an effect 
similar to rocking a boat ; this oscillation is found to be greatest 
when the engine is running most regular for speed, and the piston 


of iron upon it, is intended to show at what speed the wire can 
move backwards and forwards before it begins to slip within the 
ball. If the wire is moved 10in., or two strokes in a second, the 


frequently exceeds 400 lb., what must be 
from forty to fifty miles per hour; as the force of the blow 
increases in a greater ratio than the s ? 

To prove that the steam has no action in causin gm ppe | 
but merely to blow the different bodies apart, I bored a a: 
hole in the middle of a gun barrel, and placed two pieces of iron 
pine ao 20 oz. each—which fitted the bore of the l—up to 
each side of the hole; I then put a few grains of gunpowder 
between them—the barrel being placed on a bed of sand to show 
if it moved—and fired the gunpowder, when the pieces of iron 
were blown the same distance as each other from the hole. and 
the barrel remained still where it was placed. 

a 2.—I then placed a 100z. and 20 oz. in the same position 
as before, and fired it; the barrel remained still, but the 10 oz. 
weight was blown four times the distance of the 20 oz, 


Expt. 3.—I then placed a 50z. and 30 oz. in the same ition, 
and fired it; the barrel remained still, but the 50z, weight was 
blown forty times the distance of the 30 oz. ; 

The oscillations of the machine do not increase in violence 
regularly as the s increases, for if the pistons do not keep 
time with the oscillations of the machine it is then a tremulous 


—_ as before, and it came down in 210 seconds, although 
adding so many more moving joints, the friction of which had to 


The device thus described is it will be seen very near! 
the same in principle as the locomotive “ Duplex,” whic 
many of our readers will 
remember to have seen in 
the Exhibition of 1862. 
This engine built by Mr. 
Haswell for the Imperial 
State Railway of Austria 
had four outside cylinders, 
the pair at each side being 
placed in the same plane 
above each other, and with 
the axes slightly inclined to 
each other. The pee were 
at opposite ends of the 
stroke at the sam 


REFERENCE : 


To Parts Preventing Oscillation.| To Paris Causing Oscillation. 


No. 1.—Auxiliary crank fitted| A.—Driving wheel of a loco- 
on crank pin B. motive engine. 
2.—Crank pin to ditto. B.—Crank pin in wheel. 
3.—Weightto balancecrank | C.—Connecting rod. 
‘pin in wheel. .—Slide gear. 
4.—Connecting rod. .—Piston and rod. 
5.—Roller, or balance | ¥.—Steam cylinder. 
weight, travelling in | G.—Rail, 
_ an opposite direction 
to the pee E. 
6.—Slide or frame to carry 
balance weight. 


DESCRIPTION OF MACHINE. 

The above sketch does not show the whole of the machine, but 
only the working on one side of it. The machine is made 
to a scale of one-eighth, the above sketch to one-twenty-fourth 
the size of a locomotive engine, with driving wheels 6ft. and 
as 16in. diameter, stroke of piston 22in. The piston and 
8 


e gear above is represented in the machine by two rollers and 


rame. 

There is also in the machine gear wheels with handle attached, 
to drive the pistons at the s of locomotives at high velocities. 
When the handle is turned slowly round without the auxiliary 
cranks, the machine stands still where it is placed; but, by 
increasing the speed, it will ae © oscillate and jump about, 
although each wheel has a ce weight in it equal to the 
— = the crank pin and boss in the wheel which carries the 
crank pin. 

If weights are placed in the wheels equal to the weight of the 
pistons and ing, or all that plo in ahasinestial line, th 
oscillation cease, but the machine will begin to jump perpen- 
dicularly up and down 


This machine is intended to show the importance of moving 
be f when an engine of 20in, stroke, with 6ft. driving 


each pair of cylinders. This 
engine has been run up to 
seventy miles an hour with perfect steadiness, and was 
still in good order and regular work we believe in 1873. 
The facts we have put forward we think substantiate 
Mr. Heaton’s claim to be considered the inventor of 
counterweighting. 
The idea involved in the construction of the engine 
which we illustrate this week at page 81, appears to 
have originated with Mr. Crampton, who took a patent 
for the use of a crank shaft without wheels in 1849, 
Several engines of the kind were made for the South- 
Eastern Railway Company by Messrs. Stephenson, and 
were at work until a few years ago. These engines had 
however, single drivers behind the fire-box ; they had 
15in. cylinders, 22in. stroke, 6ft. drivers, and a wheel 
base of, 16ft. Their weight in. mening order was 26} 
tons, of which 16 tons were carried by the four leading 
wheels, and 10 tons by the driving w eels. The engine 
we illustrate was designed by Mr. Carrett, and built by 
Messrs. E. B. Wilson and Co. in 1850, for working 
pees trains on the North-Eastern Railway. The 
iler was 9ft. 3in. long by 3ft. in diameter, of Low 
Moor iron gin. thick. The fire-box was of copper, 4ft. lin. 
igh, 2ft. 3in. long by 2ft. 9in. wide. There were 110 
tu Zin. diameter, and 9ft. 4%in long. The total 
heating surface was 576 square feet; the safety valve 
loaded to 100 lb. on the square inch. The inside 


e | cylinders were llin. diameter, and 18in. stroke; the 


8in. deep by 14in. thick. rigin © engine was 
fed by pumps with a stroke of 18in., and with 1tin, rams; 
one of these was removed, however, and replaced by an 


e time. - 
A single slide valve did for 


‘s 
p going the same way WI @ OSCLUATION OF the Carriage. 
The wire at tae to one of the piston frames, with a loose ball 
just to slip ; a _ is in manner 
with a 20in. stroke it will slip at thirty-five strokes per minute, . 
or less than 2ft. in a second; therefore, when it is considered Z 
that the pistons of locomotive engines frequently travel at the 
rate of 18ft. in a second, or come to a dead stop and turn a 
again ten times in a second it must be evident that the blow is 4 
sufficient to make the whole engine oscillate and jump in a most 
fearful manner. When it is also considered that an engine S 
running at 100 strokes per minute—say about twenty miles per BS . 
hour—or the pistons and gearing travelling about 54ft. per i 
second, they will require four times their own weight to stop | 
them and turn them again. When the weight of each piston, &c. 2 
motion until the pistons go with the machine every second stroke, | 
and so on to any speed, similar to a railway train that will shake ¢ 
violently when running along a — level line at about 
twenty-three or twenty-four miles per hour ; increase the speed f 
| two or three miles per hour it will become nearly steady ; by ke 
further increasing the speed the oscillations become again violent, 
4 | just as the whole weight of the a can oscillate, in propor- 
i tion to the weight of the piston and its gearing, compared with | ey 
the whole weight moved. t 
In making some experiments with this machine I raised 
i 10 cwt. 16ft. high, and attached it to the shaft the handle is j 
sees. and then let it run down; it came to the floor in ; 
. ‘ 2 seconds. { then attached the auxiliary crank with connecting 
\ | rod balance weight, &c., and raised the weight to the same | 
| be overcome, thus showing a saving of 15 per cent. power, with- ; 
out taking into consideration the great wear and tear in shaking 
the engines and carriages to pieces, and, above all, the safety an 
i comfort of the passengers. wes 
: f d_was sufficient to keep the crank shaft an 
ae 
balance the crank, and with the same weight to give motion, and ; 3g 
travelling the same distance as in the first case, gave sufficient | | / ih \ 3 
5 
\ 
\ 
} 
| 
the advantage of the balance on the engine equal to the effect on Bs. 
the model. Persons acquainted with railway locomotives 
from the foregoing statements, readily see the great and many 4 
i. | advan to be derived from so simple and a so effective an 
i ham. | 
£ 
: 
23 | 
| 
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inj at a comparatively recent period. The total 
wheel base was 10ft. 1lin., and the speed forty-five miles 
an hour. The tank held 225 gallons of water and 1 ton 
of coal. The whole length of the engine was 22ft. 4in. 


THE INSTITUTION OF MECHANICAL 
ENGINEERS. 

In our last impression we gave the proceedings of this 
Institution at the meeting on the 22nd. instant. On the 
second day the proceedings commenced by reading Mr. 
Hutchinson’s paper on “ Improvements in Machinery for 
Rolling Iron and Steel Plates.” Of this we give an 


PLateEs. 


Berore describing the improvements, the author 
briefly notices the method generally adopted at present 
in rolling plates, as compared with that in use for pro- 
duci angles, or other sections, and shows that 
much heavier blooms are necessary to make a plate of a 
given width than would be necessary to make the same 
plate if it could be rolled as a bar. In order to insure 
a perfect piate, it is necessary to allow say at least 3in. 
on each side in a strip of fair length ; so that for a 12in. 
plate more than 30 per cent. of the rough strip is cut to 
waste on the edges alone. In other words, whereas a 
pile of 6 cwt. would be heavy enough to make a bar of a 
_ given weight 12in. wide, a 9 cwt. pile would be required 
to produce a sheared plate of corresponding dimensions. 
With plates at £8 per ton, and scrap iron at £3 per ton 

is extra waste would amount to a clear expenditure of 
over 30s. per ton in waste of materials alone. In order 
to overcome these objections to the prevailing method 
of rolling plates, at least as rds narrow plates, the 
mill known as the “ Universal Mill” was devised. It has 
also been called the Belgian mill from its frequent adop- 
tion in Belgium. In this country it has not been gene- 
rally successful, owing chiefly to the difficulties which 
manufacturers in this country iy in pa | 
labour-saving machinery. The author however has 
an opportunity of judging of its merits during several 
months’ fair work at the Britannia Works at Middles- 
borough-on-Tees. 


The Belgian mill is simply an ordinary mill with a 
pair of vertical rolls behind the horizontal rolls. These 
catch the plate as it leaves the horizontal rolls, and com- 
— the edges sufficiently to close and solidify them. 

e surfaces of the vertical rolls move a little faster than 
those of the horizontal rolls. In practice it is not found 
desirable to compress the edge much more than is just 

. about sufficient to preserve the width without decreasing 
it; and the piles are generally made about the same 
width as the finished plate is intended to be. This 
implies the necessity for great diversity of width in the 
- died bars, a difficulty which is usually got over in 

igium by using several narrow bars of variable width 
to form the tops and bottoms of the piles. The manipu- 
lation of the Belgian mill is by no means a simple 
matter, nor can it be placed in the hands of inexpe- 
rienced or unskilful workmen. The slightest maladjust- 
ment of the screws, either of the vertical or horizontal 
rolls, will cause the plate to twist ; whilst if the vertical 
rolls are allowed to exercise any undue pressure on the 
edge, it becomes thickened to such a degree that the 
plate is sure to curve more or less the next time it is 
through the rolls, and any attempt to straighten 

it afterwards is generally useless. Under any circum- 
stances the action of the vertical rolls is to a certain 
degree objectionable. The pressure, however slight, has 
a tendency to open the edge, and the thickening, which 
it is always difficult to avoid entirely, is for many pur- 
poses a serious drawback ; as for instance where 
a number of plates of uniform width are placed in 
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tion, as 
of 


i in the flange of a large girder. 
vantages of the Belgian mill may thus be said to 
be confined to large establishments, where more than one 
plate mill is in constant operation, and where a quantity 
sufficient for one mill of plates under about 2ft. 6in. in 
width may always be selected from the orders in hand. 
Under such circumstances a very considerable saving may 

Figs. 1 and 2 show the general construction 
of a sliding roll mill, designed to accomplish the same 
object as the Belgian mill without being open to any of 
the more serious objections to the use of the latter. The 
construction of this mill may be thus described. The 
ordinary rolls of a plate mill are removed, and in the 
same standards a pair are substituted of the form shown 
on the drawin, t will be seen that the top roll A and 
the bottom roll B are nearly alike in form, and that a 
collar C is placed on the top roll A, and a collar D on 
the bottom roll B. These collars are not cast solid on 
the rolls, but are capable of sliding along them, bein 
held, however, in one position as regards the other ro 
by corresponding grooves. Applied to the end of the 
- “r A is a powerful screw E, which takes its thrust 
rom the 
the top volt is adjusted in a. By working the screw 
E a motion in the direction of its length is given to the 
top roll A, its necks be such a form as to allow of 
this motion, whilst the bottom roll B remains firmly 
fixed eudways between the standards. Attention to the 
drawing will show that end motion being given to the 
top roll A, it will carry with it the collar D, whilst the 
collar C remains stationary ; and by this means the dis- 
tance apart of the two co is adjusted, being limited 
only by the travel allowed to the top roll A in the direc- 
tion of its len The drawing shows the form of box 
and spindle which has been adopted, and which has been 
found to present no inconvenience. ‘The rolls are 
adjusted vertically in the usual way, but clearly they 
must not be allowed to open so far as to draw the collars 
out of the grooves. As the —_ is — to forge 
rolling, blooming, roughing down, and finishing, and to 
steel from the ingot as well as to iron from the pile, the 
author describes it in connection with the separate points 
in each requiring special consideration. 

It is inconvenient to use very wide piles on account of 
difficulties connected with heating them; hence it will 
probably be found that rolls arranged for bars varying in 
width from 12in. to 24in. will meet all requirements. 
The collars and grooves would have to allow of a vertical 
adjustment of about 5in. Fig. 3. In some mills 
blooming could be advantageously combined with rough- 
ing down, and both operations done in the same ro 
the latter + orp being in fact but a continuation of the 
former. It is therefore necessary to have blooming rolls 
with a vertical adjustment in ordinary mills of about 
5in.; so that, taking a pile 12in. —_ they would squeeze 
it down at once to 10in., and then by successive adjust- 
ments of the rolls to a minimum thickness of 7in., at 
which the roughing rolls are calculated to deal with it. 
Roughing down is simply a continuation of the blooming 
process. Provision has only been made for puddled bars 
up to 2ft. wide. All plates above this width would have 
to be rolled with their length in the direction of the 
width of the pile. Finishing rolls are made with still 
smaller collars than the roughing rolls, the adjustment 
necessary being extremely limited, say from lin. to tin.; 
in other respects the rolls are of the same general form. 
It will be seen that it is impracticable to provide for 
more than a limited length of travel for the top roll in 
any case, but more especially is this true of the finishing 
rolls, where the pressure in cece is greatest ; otherwise 
the rolls would become dangerously small in diameter in 
rtion to their length. In practice it will probably 

ound that a travel of about 2ft. will be as much as is 
convenient. So that beginning at 12in. width, one pair 
of rolls would finish up to 3ft. and all intermediate 
widths. Another re would begin at 3ft., and with a 
travel of 2ft. would finish up to 5ft., covering all inter- 
mediate widths. Where two mills were in constant 
operation the one could be kept on the narrower and the 
other on the wider plates ; but where only one was in use 
the rolls would have to be changed occasionally, probably 
not more frequently than once a week. 


In the discussion which followed this paper, Mr. Jere- 
miah Head said that though the Belgians had sent a good 
many plates into this country rolled by the Universal mill 
many of them had “ reedy” edges, and spperently the 
difficulty which attends the attempt to weld up the edges 
of these wide flat bars had been noticed by engineers, as 
they were now but little used in this country. Makinga 
large number of different widths of bar plates required 
an almost equally large number of different sized pil 
and the method of overcoming this difficulty as cilenl 
the did not produce a satisfactory result. 

r. Head thought that bar plates would have very much 
less transverse strength near their edges, where strength 
is most wanted, than plates as usually rolled and with 
cut edges. In rolling iron, increase in superficial dimen- 
sions with decrease of thickness, only takes place in the 
direction of the travel of the iron through the rolls, the 
breadth remaining practically the same. The material 
is therefore not so much worked transversely as longi- 
tudinally. In rolling plates the roller usually puts the 
= into the rolls alternately by one and then 
by another corner, and _so the material is worked 
in several directions. Common plates bearing em 
22 tons longitudinal tensile strain would usually b 
with a tensile strain across the grain of about 18 tons, 
and Mr. Head thought it was because the particles were 
much more sage! united in the direction of rolling 
than in the other. is view was, however, objected to 
by Mr. D. Adamson, who said that the tensile resistance 
in both directions would depend so much upon the regu- 
larity with which the cinder contained in the plate was 
distributed, and as common, or ship and girder plates, 
often contained from 34 to 4 per cent. of cinder, it was 
easy to see that want of in its dispersion 
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would cause great irregularity in strength. In the direc- 
tion of collate particles = rolled out and lie very 


much as a bundle of wires or a lot of needles, all lyi 
in one direction, but slightly overlapping each other's 
ends. Thus longitudinal tenacity is notnecessarily accom- 
net with equal tenacity in the normal direction. Mr, 
ead thought that the system of mill described would 
be better for steel plates, because it was easy to make 


ingots of any size, and the plates thereby sound at the 
edges. Mr. Adamson agreed with this. Mr. W. Webb 
said that in making plates at Crewe they had been 


very successful in obtaining reliable plates, and had not 
found the difficulties often described as belonging to plates 
this’ pertiy 40 the method adapted for 
attribu e me op or 
used, an hamme ese in one direction o1 
means of the Teusboton duplex hammers in use at 
Crewe, the honeycomb structure common in one part of 
the ingot is brought to the edges, and the part contai 
the flattened cells is thus cut off after the plate is rol 
antage of being able to roll clean-edged p of any 
width might be attended with the same disadvantage as 
that described with reference to iron. The difference in 
ea an more n with o} 
sol Gian 6 roller may break “first thing on Monday 
morning” by unequal heating. Mr. Cowper said he 
thought with care in preparation of piles and ingots bar 
plates ought to be rolled by the new system, for the 
objections raised might also without care belong to simple 

r rolling. 

At the conclusion of this discussion a paper was read 
entitled, “Is Automatic Action Desirable or Necessary 
in a Continuous Railway Brake?” by Mr. T. H. Riches, 
of Cardiff. Of this the following is an abstract :— 


Automatic Action In Continuous BRAKEs, 


Tue author considers that it appears to 
point out that there exists a difference between the ideal 
automatic brake, as conceived and understood by the 
public, and the actual automatic brake found in regular 
use upon a few of the railways of this and other 
countries. The former, should serine 9° wrong with 
any vital part, indicates the fact, or applies itself to the 
wheels ; whilst against the latter is recorded a heavy 
list of failures to fulfil either of these objects ; and a 
large number of instances where the brake was rendered 
useless for the remainder of the journey. He defines 
what appear to him to be the essential points upon which 
to base the opinion, whether or not any of the known 
automatic brakes are sufficiently reliable to justify their 
adoption in preference to non-automatic brakes. These 
points are as follows :—“(1) A comparison should be 

de between number of recorded accidents in 
which automatic action has either prevented or miti- 
ve disaster, or else which might have been bene- 
cially affected if automatic brakes had been fitted to 
the trains, and the number of accidents and failures 
which are recorded as cai by defects in parts 
ne to make the brake automatic. The greater 
number of these latter mishaps have rendered the brake 
useless until the train could be taken to the repairing 
shed ; hence in many cases the trains had to be run 
for the remainder of the day without a continuous 
brake available to meet emergencies. (2) As the dan 
of trains separating has been held to be one of the 
most pressing reasons for requiring automatic action 
in railway brakes,” the author searched the Board of 
Trade Returns for the year 1878, and wrote to a large 
number of locomotive superintendents in this country, 
to ascertain as far as ible the number of trains 
which have parted, either with or without collision. 
Only three cases of the kind were reported in the Board 
of Trade Returns during the whole year. The first 
occurred to a train which left the rails at a junction. 
The Government inspector reported that if the train 
had been fitted with any description of continuous 
brake, the driver could have pulled up in time to 
avoid the accident. The second was a train fitted 
with an automatic brake, which suddenly applied 
itself to the hinder portion of the train, and broke it 
in two. “The third instance was where a train, fitted 
with an automatic brake, was running at a speed of 
forty-five miles hour, when one of the tender 
wheels broke away, and falling beneath the train 
smashed each brake cylinder as it passed over it, 
entirely disabling the brake. The train travelled about 
300 yards after leaving the track, and was finally 
stopped and broken up into sections by coming in con- 
tact with the abutment of a bridge, which it reached 
at an estimated speed of twenty-five miles per hour. 
These constitute the whole number of recorded instances 


where noe i were broken and where automatic 
action could display itself; and it will be noticed 
that in one the breaking was caused by automatic 


action, and in another the automatic action was useless ; 
therefore in only one, and that a very questionable 
instance, could an automatic have been of any more use 
than a non-automatic brake.” Finally, as a contra 
account, he found in the same returns the details of more 
than twenty instances of failure by defects occurring to 
the various extra fittings, necessary to make the brake 
work automatically :—“ One questionable success as 
against twenty failures.” The private inquiries made by 
the author as to the experience of the various gentlemen 
to whom he applied, have only ——_ to t two 
or t cases of a train . “Strong oa 
should in all cases be the sufficient safeguard against 

breaking loose of trains from whatever cause.” It may 
be shown, Mr. Riches says, “ that every automatic brake 
has at least double the number of parts that a non- 
automatic brake has ; therefore there is double the risk of 
failure from parts getting out of order, as well as amuch 


of use Many of the who 
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of an automatic brake are complicated and delicate, and 
are more liable in themselves to-get out of order.” To 
a general view of the working of automatic brakes 
uring the eighteen months ending June, 1879, the author 
has compiled, from the of Trade returns on con- 
reco’ against the automatic brakes, Testinghouse, 
of Sanders or Sanders and Bolitho, and the Steel- 
McInnes. For comparison with these the Smith vacuum 
brake is selected, and its failures shown. These failures 
are throughout distributed under several headings 
according to what appear to have been the circumstances 
of each particular case. (3) Cases where, through defect 
in automatic a oe brakes creep on whilst the train 
is running, and finally stop it. (4) Where trains are 
worked down long inclines, none of the existing automatic 
brakes work asefficiently as thenon-automatic, use the 
former cannot be so easily and nicely lated as the 
latter. On summarising the tables, the author finds that 
the several automatic brakes were rendered uselessthrough 
failure 82 times, whilst with a similar mileage the non- 
automatic brake named has only 21 instances, includi 
the two cases of broken couplings, where it was rende 


useless. an assumption as to relative | Cog 
a a 


mileage, the ute failures in proportion to mil 
with the automatic and non-automatic brakes are, he 
finds, about as eleven to one. “This fact appears espe- 
cially adapted to indicate the relative value of the two 
descriptions of brakes.” On the question of liability to 
mismanagement, it appears that with the automatic 
brakes the failures were 88, and with the non-automatic 
brake 27, which, taking the relative mileage into account, 
gives a ratio of about nine to one. Next comes the ques- 
tion of reliability as a train-stopper. Here the author 
finds that the relative result is three to one in favour of 
the non-automatic brake, the total number of cases of 
overrunning stations, &c., with the Smith brake being 2 
and with the automatic brakes 28, “ Again, if the tota 
-recorded failures are taken, the automatic brakes will be 
found to give collectively 457 cases, and the Smith brake 
264 ; giving a relative result of about five to one. i 
should be a guide as to the amount of care required in 
maintaining the two descriptions of brake.” Automatic 
brakes applied themselves and stopped trains 38 times. 


* Next comes the record of cases where chain couplings | This 


have been broken by automatic brakes. Of these there 

om few.” The au am) 4 not noticed the Clark chain 
e, as it a used more as an emée: 

than otherwise.” 


It is perhaps unnecessary to say that almost without 
exception the question asked by the title chosen by Mr. 
Riches was answered in the tive by those who 
took part in the discussion. Mr. Saunders referred to 
the arrangement by which the driver of a train fitted 
with the Saunders brake is made aware of the fact of any 
leakage or disarrangement of the brake, and that the 
chief objection, namely, “ nmin on” by the brake 
blocks, is thus im ible. Mr. utch, who spoke at 
great length, very ably showed the weakness of the argu- 
ments of Mr. Riches, and also that the paper had not 
Analysis by Sir H. W. Tyler of Reports Board of Trade 


Cases in which continuous 


were required, Remarks. — 
‘3 | 
| 
‘s) 
1870 | 85) 4 [18 |102 | 122 
1871 |102/8 [12 |122 | 160 
1872 |163|15 [10 |198 {938 | Accident at Kelvedon 
GER, 1 killed, 16 
1873 |147/14 |18*|179 | 241 *Includin accident at 
Wigan, L. and N.W.R. 
18 passengers killed, 30 
1874 | 100|14 126 | 168 


Shi; 

neludin 

killed, 

injured. 66 

Including accident on 
-B.R., Scot’s Gap, 8 


1875 | 92/11 |123 | 161 


25 

an Batham: 

G.W.R., 2 killed, 

1876 | 87| 9: |16 |112 | 144 | Including accident at Lon 
Ashton, G.W.R, 
killed, 14 injured. 

Av 


years | 117 |10°7/14°4| 137°4 | 176°3 


as a principle; sai © paper only examin 

the repurts of recorded failures in a way that ed him to 
the erroneous conclusion that that brake is best which is 
least often mentioned in the reports, and which would 
therefore show the Fay brake is the best yet made. He 
said it would be exceedingly unwise to condemn a 


principle because it had not been carried out in a 


thoroughly successful manner at the first trial, and that | the rods C. 


many of the ed failures were of the same order as 
those connected with the block system, which sometimes 
breaks down by the want of caution on the part of signal- 
men. Mr, Westinghouse pointed out that the author had 
site the number of recorded failures, most of which 

ve been unproductive of any inconvenience, but he 


omitted to show the number of cases in which the auto- | by th 


matic action had been the means of preventing accidents 
which would not have been Poa ome by the vacuum 
‘brake. Sir Henry Tyler said that Mr. Riches’ arguments 
being based on or so-called failures alone, 
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to show that it would be best to use no brake at all. He 
then gave some statistical evidence of the necessity for 
automatic action, culled from the Board of Trade reports. 
His table shows that in two of the worst accidents 
which have happened on English lines automatic action 
would have been of priceless value, and that it was neces- 
sary 14°4 times during each of the past seven years. Mr. 
cee 8g said that. between seven eight millions of 
stops 
Metropolitan Railway, and no breakdown recorded. Cap- 
tain Fairholme said that automatic action had been con- 
sidered so necessary in Germany that the Heberlein brake 
was now ooo to every carriage in a train, and was 
thus not only automatic, but it was impossible for a 
driver to leave the station if the brake was out of order. 


PUMPING ENGINES AT STAVELEY, OLD 
AND NEW. 


No, I. 

THERE are few coal-mining properties so extensive, and 
presenting so a phases of the m or steam 

engineering part of coal mining, as those of the Stavele 
1 and Iron Company, Staveley, near Chesterfield. 
Extending over several miles, the company’s pits com- 
prise the chief coal-producing area of the district, the 
coal being both of the hard and soft kinds, of the well- 
class, As iron producers and 
founders on a large scale, the company is widely cele- 
brated, and particularly so for its enormous produc- 
tion of cast iron, gas, water, and pipes, “ Stave- 
ley pipes” being as well known as “ n castings.” 

With the ironworks, however, it is not here our p 
to deal; neither shall we describe the machinery for 
winding at pit bank or hauling below ground. Of some 
of the pumping engines, however, we think an account 
will be found to possess interest, both from a historic 
point of view, and as illustrating the changes that have 
taken place in pumping engines for collieries within the 
t 104 years. is is a long period of time to be 
bridged by the working of a piece of heavy machinery 
such as a mine pumping engine, but so far back is the 
date to which part at least of the Newcomen engine— 
illustrated by our engraving on 84 — carries us. 
is engine was at work until the Ist of December 
last, and on that day we took some indicator diagrams 
from it, of which we shall give a specimen. On 
the opposite side of the cylinder to that shown 
in the perspective view, is the description shown 
by a separate fac simile sketch. Thus the cylinder, at 
least, is from 103 to 104 years old, and there is sufficient 
evidence that the beam and its connections, as well as 
some of the cylinder attachments, are of the same age. 
Some important modifications have, however, from time 
to time, been made, though, with the exception of the 
cataract gear, it is impossible to assign dates to these. 
The engine was pu by the Staveley proprietors 
from the Coalbrookdale works, and erected in the house 
where it now stands about the year 1849. The pit which 
it has assisted to drain is known as the Old Handley 
Wood, though pumping here has only been continued to 
keep the water from newer workings, no coal being raised 
at Handley Wood. The history of the engine previous 
to 1849 is unknown, except in so far as it speaks for 
itself. The cataract pump and tank were made anew bythe 
present proprietors about seven or eight years since; other 
minor additions or alterations have been made, but. no 
precise record of them is accessible. It will be seen that 
the cylinder is open to the atmosphere, as in Newcomen’s 
engine, but by the arrangement of the steam pipe and 
er chest and gear, it seems probable that it was made 
from or altered to some design by Smeaton, for although 
made seven years after Watt's invention it appears that 
the cylinder was made for connection to a boiler beneath 
it, and would have been useless for an engine from 
att’s designs. The boiler to which it may be presumed 
the cylinder was originally connected has long since 
disappeared, and is replaced by the vessel forming an 
injection condenser, the steam to the cylinder being 
mitted where the injection water would have been in 
a Newcomen engine. The eshift aspect of the levers 
for working the injection cock indicate that it was an 
after arrangement. In our illustrations this is shown 
at N O, Fig. 1, the rod N passing through the floor as 
seen. The of e is as 

levers C and H, but supposing the engine started. In its 
last upward stroke the collar on the plug rod A, Figs. 1 
and 4, lifted the cataract trunk B by means of the stud 
roller R pwere against P. By the same upward move- 
ment A lifted the lever H, Fig. 1, on the shaft W in 
Fig. 3—which is an enlarged view from the opposite side 
of the quadrant and cataract trip T—and by this means 
shut off the steam by pulling L down, and turned the 
— F, Fig. 1, so that the trip drops over 
e end F, Fig 3. It has at the same time liberated the 
rod N which has opened the injection cock and caused 
the bg. oy to make the indoor stroke in which the block 
K on the descending plug rod has pushed the lever G 
down and shut off the injection water. The engine has 
now finished a complete stroke, and everything is quiet 
except the cataract trunk B, Figs, 1 and 4, which is 
descending, and raising the rod D, Figs. 1 and 4, under 
the influence of the weight on §, Fig. and driving the 

water it had lifted through a small coc —— b 

When high enough the nut on the end of 
catches E, Figs. 1 and 3, and lifts it, liberates the 
quadrant, which under the influence of the weight on the 
rod M is pulled down, the rod L is lifted, steam admitted, 
and the process Saran In Fig. 2 is shown the tank 
through which all the water from the condenser passes 
on its way to the hot well. It is somewhat amusing that 
is makeshift the quantity of water used is partly 

regulated by the size of the block X and plate, by whi 
the range of the flap valve is limited the condenser 


now been made by the vacuum brake on the | fl 


gadgeon and on the piston quadrant, and one 
ug is broken off. The plunger pump outside has long 
been disused, but the rod has been retained to work the 
pump attached to it for supplying the condenser. 

The bore is 48in. in diameter, and at the upper 
part, at least, is nearly truly circular. It is enlarged at 
the top, as in Newcomen engines, but the enlargement is 
cast with the cylinder, and not fastened by means of a 

ange, as was often done. The stroke is nominally 
5ft. 6in., but, when recently diagrams were taken from 
it, the stroke varied between 5ft. 4in. and 5ft. Gin., rarely 
however, reaching the latter. The engine is supplied 
with steam by two cylindricat boilers with hemispherical 
ends, and externally fired, and by one Cornish boiler, the 


three being arranged as indicated in the annexed sketch, 
Fig. 5. The Cornish boiler is 30ft. in length, the diameters 
FIG. S 
2= 
== 
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of shell and flue being 6ft., and 3ft. Sin. respective’ 
The externally-fired boilers are 32ft. in length, and 7ft* 
in diameter. The pressure is usually about 15 lb. per 
square inch. The atmospheric engine, however, did not 
use all the steam generated by these boilers, part of it 
being employed to drive a rotary beam engine in an — 
ing house, employed in pumping water for distant colliery 
engines, for some coke ovens, and for itself and the 
cery eric boilers. The three boilers are connected so 
that the steam from all passed to both engines. But by a 
second pipe the steam from the Cornish boiler could 
be separated from the atmospheric engine and passed 
only to the rotary engine. The cylinder of the latter is 
19in. in diameter, and the stroke 2ft. 1lin., the number 
‘of revolutions being 27, the engine working two pumps 
9in. diameter with a stroke of 2ft., and making one-third 
the strokes of the engine. This engine is of considerable 
age, but ae yom no features calling for remark. The 
taken from it, with a steam 


annexed Fig. 6 is a 


pressure of 15°5 lb. per square inch in the boilers, 


The pumps worked by the atmospheric engine are two 
ordinary bucket pumps 12in, diameter, the stroke being 
very nearly the same as that of the steam piston, or a 
mean of 5ft. 5in. or 5°4ft. The head of water on the 
pumps is 33 yards, the lower pump being at a depth of 
66 yards, and the second midway therefrom to the sur- 
face. Usually the engine made 19 strokes in three 
minutes, or 6°33 per minute. The work done by the 
engine was therefore that of making 6°33 strokes against 
a head of 99ft. acting on an area of twice 113°097 or say 
113 x 2sq. inches, orwas 5°41 
10°05-horse power. The annexed The 7 is a diagram 
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taken from the engine when working under these condi- 

tions. The vacuum shown by this is equal to a mean 

pressure of 8°17 lb., so that the work done upon the 

piston by the atmosphere in the down stroke is 

5°41 x 6°33 x 48* x0 7854 x 8°17. 15.93 indicated -horse- 


33,000 

power, or the effective work was of the indicated work 
63°6 per cent. The vacuum gauge indicated 16'5in. to 
17in. when the diagrams were taken. Considering the con- 
dition of the engine, its disrepair—permitted because its 
days were numbered—the fact that a lin. water pipe had 
to be —_ running nearly full-bore into the cylinder, and 
about 1ft. of water maintained on the to of, the piston 
to keep it at all tight, that the piston did not hang with 
equal ng on the rods, as a collar had broken and fallen 
away from under the farther cotter, it may be considered 
that the old engine did not do so y. At the end of 
November the piston was repacked with a view to 
lessening the condensation of steam during the outdoor 
stroke. The hemp was taken out and some packing with 
india-rubber core put in. With this Poecn, the con- 
densation was less and the vacuum lightly improv: 
but the tightness of the piston in the cylinder so incr 

the friction that a much higher steam pressure was 
necessary to get it out doors. In a few hours, however, 
it wore easier, and diagrams, of which the annexed, Fig. 8, 


Fic.8 
to 
MEAN 9.15 


is an example, were taken at intervals on the ist of 


chamber prevented emptyi It will be seen. that | December last. 


From Fig, & it is seen that with the same boiler pres- 
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ine pean has been cracked and repaired ovér the E 
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EDGES GROOVELESS TRAMWAY, BRUNSWICK. 


ELEVATION SHEWING PosiITION oF STUDS IN Hotes or Rais 


Section oF Rotten Steet & WHeer Tire 


SHEWING Position oF StTuDS 
Fuce Size 


sure, the pressure in the cylinder is nearly double what 
it was when so much water passed by the piston during 
its up stroke. The vacuum is improved, so that the 
mean effective atmospheric pressure shown by the 
indicator diagram was 9°15 lb., the indication of the 
vacuum gauge reaching 19°5in. Even under these con- 
ditions, however, only 174 strokes were made per three 
minutes, or 5°83 per minute. The work done on the 


iston was in this case then 5°41 x 5°83 x 1809°5 x 9°15 _ 


33,000 
15°80-horse power, or practically the same as before, a 
result which might have been expected from the recorded 
experience of the use of atmospheric engines in days 
gone by, when it was often noticed that what might 
called a considerable leakage past the piston was rather 
eficial than otherwise. Although much tighter, how- 
ever, the new packing permitted some water to 
pass. When the diagrams, of which Fig. 8 is 
an example, were taken, the Cornish boiler was shut 
off from the others and the engine worked by externally- 
fired boilers only. There were no means of measuring 
and no gauge glasses 


and maintained, the boiler pressure being fairly 
vt =p Water was pumped into the boilers from the 
hot by the rotary beam engine referred to. At the 
end of =. hour the pressure gan to decline in the 


other, or 810 lb. in all. The 

and soft slack from the company’s pits. The indicated 

horse-power being 15°80, the coal consumed per horse- 
810 _ 


power per hour was 9126 a quantity which 
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will be looked upon, in these days of high economy, 
as slightly excessive, even where it is not un- 
common to hear the fallacious idea expressed that 
the coal costs nothing because more of the slack is 
brought to bank than can at present be sold. That one 
of the boilers would not work the engine was known 
from experience, and that the two were required is suffi- 
cient proof of the enormous quantity of steam condensed 
in the outdoor stroke, much of which was lost in the 
condensing chamber between which and the cylinder 
there was open communication. Thisengine a long 
time been condemned, and new engines, now at work, 
and which we shall describe hereafter, ordered for fixing 
at another place where they would drain several workings. 


EDGE’S GROOVELESS TRAMWAY, BRUNS- 
WICK. 


WE illustrate above a system of tramway patented by Mr. 
Charles A. Edge, of 21, Bennett’s-hill, Birmingham. We 
have already described this tramway, and expressed a v 
favourable opinion concerning it which experience has justified. 
We now illustrate it as adopted in the city of Brunswick, 
where a length of two miles has been laid, and successfully 
worked for the last two months. 

The cars have made over 8000 journeys, equal to 10,000 
traffic miles without an accident, and with no perceptible 
wear either of the wheels or rails. The ‘‘ Kreisbaumeister,” 
or city surveyor, certifies, ‘‘ The rails with holes have given 
no interference either to heavy or light vehicles, nor to foot 
traffic.” And a local paper referring to the ranning, remarks, 
“The cars move along with the same quiet ease and smooth- 
ness as in the old system, and the friction is apparently less.” 

The rails are of cast steel as shown in Fe. 1, and the 
wheels are Hadfield’s crucible cast steel as shown in Figs. 1, 
Tg 5, fitted with movable studs of hardened Bessemer 

There are only two cars running at present, and with these 
have been carried 70,000 ngers. ‘Two more cars will be 
ready foruse in a few days, and the remainder of the line, 
about five miles long, will be roceeded with as soon as the 
weather will permit. The studs are fitted to only two wheels 
on one side of the car, and both rails are alike. The wheel 
base of the existing cars is 5ft. 6in. long with bogies, and the 
gauge is 3ft. Sin. from centre to centre of the holes in the 
rails, The new car will have a 4ft. fixed wheel base, and be 
worked with one horse, and constructed to carry sixteen pas- 
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sengers. The present cars carry twenty-six with driver and 
conductor, which is too much for one horse up inclines of 
about 1 in 40. The distances are too short to make it worth 
while to have an odd horse for the hills. 

The winter has been very severe, and the dirt in the holes 
and the chamber under that,part the rails, not filled up with 
concrete and earth at first, has been frozen almost as hard as 
iron during half the time the line has been open. But this 
has not interfered with the running of the cars in any way, 
nor has the snow, which has several times reached a depth of 
12in.; the cars have never been derailed, although snow accu- 
mulating in hard masses made the line run very uneven. 

This system deserves the attention of borough engineers, as it 
seems to be the best solution yet uced of the problem 
how to lay down a tramway which will not prejudicially affect 
ordinary light vehicles like broughams and cabs, and the 
success which has so far been attained in Brunswick, augurs 
well for the future of Mr. Edge’s ingenious invention, 


Tue Kryrauns Castie.—The first steel ocean mail steamer 
which has been built, the Kinfauns Castle, is now lying in the 
South West India Docks, loading for the Cape, to w she will 
sail on January 20th as one of the regular steamers of the Donald 
Currie line. Other merchant steamers of steel, of which an 
exceptionally fast one running between Newhaven and Dieppe 
ted as an example, have been built; but the Kinfauns 
Castle is the first completed 9 of the application of steel 

boats, a path in which the 
infauns Castle and 


service. They each carry 120 first-class passengers, 100 - 
Of 2000 tons, and coal 


structurally fitted for cruiser purposes. 
three iron and three steel decks, and the upper deck of 


steam: h and steam from 
England to Japan the Cape of Good without coaling, 
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are a to the boilers by which the quantity use 
could be estimated. A rough approximation to thc | 
quantity of fuel used per hour was, however, obtained. | 
th fires had been made up to as near the same extent | : 
as could be j udged by the eye, and at an observed time | Grantully Castle, which now lie side by side in dock close by five 
the pressure in the boilers n to decline. The fires | others of the great new steamers belonging to this line, repre- 
were then replenished from a known quantity of coal senting a tonnage of 28,000 and a value of half a million, are 
| sister ships, except that the Guna Castle is of iron. The 
| comparison of their performances will therefore be instructive. 
The Kinfauns Castle and Grantully Castle are over 500 to 600 
tons larger than any other steamers engaged in the Cape mail 
the being but slightly inferior in condition to | enough to take them to the Cape and bac ira. 7 
that at the time an hour previously. The quantity | the 
of coal consumed was thus probably slightly less | and 
than usual. In the hour, 420]b. of coal had been | fire-proof bulkheads, and the ship would float with any iam 
used in the boiler nearest the engine. and 390 Ib. in the ment full of water. The engine-room is divided by fire-proof and 
| saloon goes through from side to side and in 43 square, here 
| is a ladies’ deck saloon, and a spacious promenade, ore 
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LETTERS TO THE EDITOR. 
(We do not hold ourselves responsnble for the opinions of our 


THE TAY BRIDGE. 
8Sm,—-I have had twenty-five years’ experience in 
engineering works, and have come to the conclusion that either 
the cap stones of some pier had lifted, or that some one of the 
east iron pillars on the west side, where subjected to tension, had 


suddenly snapped, and then the others followed in quick suc- 
cession. It is quite easy to suppose that some one of these 
west pillars ht be an imperfect casting, or cast with 


too large a core, and consequent thinness of metal. The old 
structure was undoubtedly weak at its pao of juncture with 
the high and low level girders, and I would suggest stone or brick 
pillars with some 60ft. of base east and west, and carried up 
above the top of highest girder, if the bridge be reconstructed as 
before, at these two ts, the points where the severance 
JAMES SIDEBOTTOM. 


We insert our mdent’s letter, not because his sugges- 
are peculiarly but because they represent the 


Srm,—In reference to the Tay Bridge accident an hypothesis 
has been propounded to the effect that when the ill-fated train 
reached the centre of the bridge the force of the wind was such 
that the carriages were tilted up and ran for some way striking 
— the ao and this, added to the force of the wind, so 

ook and se the bridge that the whole thing gave way. I 
write, first to ask if the bridge being provided with guard rails, 
as it was, this hypothesis can be correct ; and, ana if correct, 
to suggest that it matters little whether we build the bridge 
higher or lower, broader or narrower, weaker or stronger, so long 
as it is possible for the iages t® leave the perpendicular by 
the force of the wind. It would surely rather be necessary to 
turn our attention to some form of rails which would render such 
description of accident E. G. B. 

26, Drumsheugh-gardens, Edinburgh, 

January 26th. 

Sir,—Will you kindly allow me to correct an error which I 
made in my letter of the 19th inst., and which appears in THE 
Eneiveer for this week? I stated that I found no @eficiency in 
the ‘‘transverse” strength of the columns—I should have said 
tensile — It is quite obvious that the columns were 
never intended or expected to be strained transversely. The 
lattice bracing between them was intended to prevent that, and, 
had the bracing been secure, would have prevented it. 

I showed, however, in the letter referred to, that this bracing 
depended for its efficacy on the bolts which secured it to the 
columns, and assuming these bolts to be 1jin. diameter, I showed 
them to have each less by 7 tons than the requisite strength to 
merely counterbalance the transverse strain due. to a storm of 
$2 lb. to the square foot pressing on the side of the bridge and 
the train. I now see by the note appended to my letter that I was 
right in my assumption, viz., that the bolts were l}in. diameter. 

One of your correspondents in the same issue states that he 
“has not seen an culation showing definitely that the piers 
were not sufficiently strong for the work which they had to do in 
resisting the force of the wind.” Perhaps the letter I have 
refe to, together with the foot note and your comments in 


- the leading article of yesterday’s Encinzer, will give him the 


information he desires. 
Leith, January 24th. 


Srr,—Will you be good enough to allow space to point out an 
error which it seems to me has ae introduced into all the calcu- 
lations of the stability of the piers of this bridge, which have 

mn given in your columns, as well as into those appearing in a 
~~ = Aaaaae of one of your contemporaries in this last week’s 
ition? 

In estimating the overturning moments about the base, the 
centre of wind pressure on girders and train has been taken at 
90ft. from the top of present brickwork, the height of the piers 
being 80ft., and the calculations have been carried out as if the 
girders and train, together with the piers, all formed 
one structure properly united together. I would submit, how- 
ever, that this method is incorrect, as owing to the girders merely 
resting on the tops of the piers without attachment, no leverage 
strains could take place at these points, the action of the wind on 
all parts of the bridge above this level simply resulting in alter- 
ing the distribution of the weight of parts on the pier, and in 

ding at the point of support a horizontal pressure equal in in- 
tensity to the whole amount of wind pressure against girders and 
train, always provided that the friction between girders and top 
of the piers is at least equal to that horizontal pressure, a condition 
which I have known not to exist. Even if the girders were suffi- 
ciently attached to the piers, the wind pressure on the train could 
only be taken in account when calculating moments, as acting 
hor:zontally at the rail level, though it would then be quite 
correct to take the pressure on the girder at its centre. The 
difference lies in considering the girders, train, and piers as one 
structure, whereas in any case there must be one, if not two 
pieces, which, being unconnected to the piers, so far as the 
existence of an upward pull is concerned, are incapable of trans- 
mitting any pressures through their ponte of support, except 


rtions of 


those acting horizontally, which may be limited in amount by 
the frictional or other resistance to — and those acting 
vertically downwards. B. Li 
Walker-on-Tyne, January 24th. 
We are somewhat at a loss to understand what deductions Mr. 
htfoot professes to draw. In all our calculations we have 
assumed that the wind operated in a horizontal line to overthrow 
the bridge, and it can be shown that so long as a train, for in- 
stance, is not overturned, the virtual centre of overturning effort 
is not at the rail level, but about the level of the door handles, 
or a little lower.—Eb. E.] 


Sm,—T am sorry to find from the letter signed “Electrical 
Tyro,” in your impression of the 23rd inst., that I did not make 
myself sufficiently clear respecting my proposed method of 
automatically informing the men in railway signal cabins whether 
a bridge was perfect or not. 

Your correspondent must indeed have a very slight 
ance with electrical sci if he 


GHTFOOT. 


uaint- 
t comprehend what is 


- meant by the breaking of an electric circuit, which is really all 


is required to demonstrate to persons at a distance the fallin 
of « bridge across a river. My intention was that an inauhated 


wire should be firmly attached to a bridge, so that if a part of the 
bridge were to break down the wire would break with it, and the 
flow of the electric current be interrupted. In the case of large 
bridges, such as that across the Tay, it would be advisable to 
make the wire pass up and down the bridge several times, so as 
to insure its fracture in the event of any part of the bridge giving 
way. The system I have proposed is not only applicable to a 
a bridge, but could be applied to all the bridges of a line of 
way, that if one bridge were to fail information could be 
sent simultaneously to every station on the line The modus 
operandi would be as follows:—One end of the insulated wire 
would be attached to a pole of a battery placed, say, at London, 
and the other end of the wire would be connected to the earth at, 
say, Brighton. The other pole of the battery at London woul 


the wire carried underground, except when pains over mation, 
er causes. At 
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armatures so constructed that the moment the current ceased to 
flow, they would fly back and set in motion electric bells or other 
machines for attracting attention. 

In reply to the letter from Mr. Gwynne in ge! impression of 
the 9th inst., there would be no difficulty in placing specially 
constructed semaphores at several places on a long bridge, so that 
if the bridge were to give way, even after the train had entered 
upon it, the driver might be apprised that danger was ahead. In 
these cases the armature would be connected to the arm of the 
semaphore in such a manner that when the current ceased to 
flow the arm would fly up and caution the driver not to proceed. 
I hope that I have now made myself sufficiently clear. 

50, Colebrooke-row, N., CHABLES Srewaxt, M.A. 

January 24th. 

S1r,—I have measured carefully the area of the ex surface 
of one of the 245ft. spans from the drawings published in THE 
Ener and find it to be about 1600 square feet. A small 
fraction of the weight of the train and the pressure of the wind 
on the side of it is borne by the two adjacent piers, but very small 
as the girders are continuous, Taking the area of the train at 
1550 square feet, of the pier at 500 square feet, and the pressure of 
the wind at 40 lb. per square foot, this gives a total moment of 
pressure at the base of the column of 5653 foot-tons. ‘The strain 
— on the columns is in proportion to the distance of each 

rom the neutral axis of the pier. According to Rankine, the 
moment of pressure, w! juces no strain on the outside 


column weather side, is £t =H y, where f is the unit pressure 


at base of pier due to weight of superstructure. 
The total weight at of pier is about 340 tons or 


56°6 tons for each column. Therefore f = a = 1:13 tons 


per square inch; and H y = a = 1756 foot-tons. The 


total moment 5653 — 1756 = 3897 foot-tons is the bending 
moment applied to the pier on the supposition that the columns 
are ancho’ each column on the weather side comes into 
tension the area changes from 50 square inches to 8, the area of 
the bolts. This alters the distribution of the stress and the 
position of the neutral axis, Calculating each position of the 
neutral axis when the tension is 0 on the outside column, and on 
the next two the result is a tension on the flange bolts of the 
column produced by the bending moment 3897 foot-tons of 9°7 tons 
per square inch, ames | @ little for tension due to screwing 
up—10 tons per square inch. The resultant thrust on corre- 
8 gow by aye lee side is 6°4 tons per square inch, or 7 tuns if 

e weight is concentrated more on the lee columns. As these 

tween the eir crus! pressure ut 8 tons 
per square inch by formula. 


4 Wil 


There are three ms of diagonals, the thrust of the wind H 
may be conside as uniformly distributed over the three 
as per sketch. ‘Therefore the tension on each diagonal is 


= x 1°41 = 15} tons, but the diagonals over the cutwaters are 


inclined at 45 deg. to the line of action of shearing force H, 
therefore each has a strain of 22 tons per square inch, or a shear- 
ing force on the 14 bolts of 11 tons per square inch. ‘lhe moment 
of stability of the pier—the piers not being held down—round 
outer column as a fulcrum is yr40 foot-tons, i.e., it would upset 


with a pressure of wind exceeding 26 lb. per square foot, If the | di 


columns were not held down and no appearance of the copestones 
being displaced, the outer columns on the lee side must have 
given way with pressure of about 1} tons per square inch, and a 
pressure of wind of about 12 lb. per square foot ; but as 40 lb. was 
recorded by Professor Grant at Glasgow, and as more than 40 Ib, 
would be required to upset a railway carriage, I think the pres- 
sure of the wind more likely to have been forty than twelve. 
ock, January 26th. 


Srr,—I have read very carefully all that has been written in 
your journal respecting the recent calamity at the Tay Bridge, 
and the impression that is left, both by the articles and the letters 
from correspondents, is that the disaster is one which might have 
been foreseen, and one which in no way impugns the doctrines 
of engineering science. When the City of Glasgow Bank failed, 
a similar contention was made —— the doctrines of poli- 
tical economy. It was said that the ordinary rules of commerce 
had been ignored, goods had been bought in the dearest market 
and sold in the cheapest, and the consequent crash justified the 
teachings of political economy most thoroughly. In that instance 
the science could do nothing to prevent the impending loss, 
owing to the secresy in which its affairs were managed, and the 
admitted deceit practised in laying them before the public. In 
the case of the Tay Bridge, however, there was nothing of secresy 
or deceit possible. The structure stood in the light of day, 
accessible to all who cared to — it. During its erection 
who wished to examine the works were heartily welcomed. At 
least one Institution of Engineers — from Cleveland — then 
examined it, and after its completion many eminent 
engineers visited the bridge. But not a single man of 
note ever gave the least indication that he thought the struc- 
ture unstable. Moreover, the designer, the constructors, and the 
superintending engineers—all men of some engineering ability— 
were perfectly convinced of the stability of the work. ‘I'he Board 
of Trade officers too had tracings of the working plans in their 
possession, and possibly still have, and yet they not discover 
theoretic faults. Now, if engineering science can ve, after 
the accident, that it was bound to happen, why did it not prove 
so before it happened? In this town there are many persons 
who used ignorantly and senselessly to declare that the always 
expected a catastrophe to happen. They never expheined in 
what manner it would occur, not being able to do so. They 
never had an idea that the larger girders, commonly understood 
to have been the securest part of the bridge, would bodily topple 
over, and in this, it strikes me, they much resembled the engi- 
neering commun: af eering science never thought of such 
a disaster, if it did it ought authoritatively to have spoken out. 

ee, January 26th, W.c. L. 


Srz,—Your correspondent ‘J. S.,” in your impression of the 
16th inst., ap; to me to have ested by far the most likely 
source of w ess in the Tay Bridge piers, viz., the bracing in 
the side bays AA, Under a wind pressure normal to the bridge 
each pier Coocten: a braced cantilever sustaining a force at its 
extremity W! = wind pressure on the girders and train, and a 
uniformly distributed force W = wind pressure on the pier, 
differing only from an ordinary cantilever, inasmuch as the weight 
acts all along the axis instead of normal to it. Now, taking the 
force of the wind as 30 lb. per square foot, the exposed surface of 
the girders and téaiti 3 2800 square feet, and that of the pier as 
800 square feet, the strains in the ribs can be computed. 

As “J. 5.” says, nearly the whole strain has 
two single bars, one in each side ing, the other bars, shown 
dotted only, kes of value when wind is in the 
direction to that shown. I make the strains in the two tension 


to | 
attract bars of the top bay = 59 tons, and in the bottom ones = 72 tons, 
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and as the bars in. by 4in., with holes for 1jin. bolts, ha 


(44—13) by din. = uare inches area, they 

up to tons 

Gita: Uy T Conn end 484 tons, and 
. by by im tons 

weight supposing them so connected as to 

form a single strut. 

Supposing the bracing to have given way, the piles must fail by 

flexure, and so cause the destruction of the bridge. One — 

tion of such a pressure would cause failure, and with a much leas 


pressure the metal in the bracing must have been strained con- 
siderably beyond its limit of elasticity ; and as the structure must 
have been frequently subjected to the pressure of the wind, it is 
probable that less than 201b. on the square foot may have 
destroyed the bridge. Add to this the oscillation of the train, of 
which no account has been taken, Had the usual practice of 
giving a good batter to the outside piles been followed, they 
would have taken a great deal of the shearing strain, and if they 
‘been wrought instead of cast, much better attachment for 

—-. might have been made. Or if they must have vertical 
piles, then the side bracing must be made strong enough to with- 
stand the shearing strain—a most important point, which appears 
to have been entirely overlooked, H. G, 

1, Monks-road, Lincoln, 

LINKS IN THE HISTORY OF THE LOCOMOTIVE. 

S1r,—Referring to the article on “ Links in the History of the 
Locomotive Engine,” in your No. 1255, and the part taken by 
the late Mr. John Gray in balancing locomotives, probably I can 
one of the missing links therein referred to. In 1839 I 
was the locomotive superintendent of the North Union Railway, 
the engines of which were all of the ‘ Bury” type, and were 
connected to their tenders by what was then known as the “ Bi 
rag link,” and of course without intermediate springs. 
— of connecting the engine and tender resulted in an almost 

aily occurrence of broken draw-pins, or of the U-shaped draw- 
frame which partly surrounded the U-shaped fire-box, and was, 
I believe, materially assisted by the oy a running down the 
inclines without steam. The delays to the traffic and the — 
to the men by these repeated failures compelled me, early in 1840, 
to do something to remedy the defects. At first a draw-sprin 
suggested itself, but was given up for balance weights, whic 
were fixed against the inside of each driving wheel rim, em- 
bracing the two spokes opposite each crank. I made no pre- 
liminary calculation as to the quantity of live weight to be 
balanced, but applied such a weig t as 1 thought might be under 
rather than above that requi and if in the working of the 
engine my expectations were realised, I purposed increasing the 
weight in other engines until I arrived at something like a suc- 
cessful result. No doubt the first experiment was an improve- 
ment, the fore and aft actitn of the engine being much less 
violent, both when running with the steam on and down the inclines 
without steam, and it seemed evident that heavier weights were 
necessary. These were applied to several engines until [ found I 
had arrived at, or passed, the maximun, and the failures of the 
U draw-frames entirely ceased, but the draw-pins broke occasion- 
ally. About the end of the year 1840, or early in 1841, I attached a 
draw-spring, or rather two draw-springs, to the engine and tender 
connection. ‘These springs were of the ordinary laminating kind, 
and were placed back to back, with their ends compressed in 
and sec within a frame under the engine foot-plate, and held 
together by a central hoop, to which the draw-bar was connected. 
This double arrangement of balance weights and draw springs 
entirely prevented any further failures of either draw-pins or 
U-frames, and I believe produced a more steady engine at all 

OS. 


8 s. Hunt, 
Jan, 23rd. 


EFFICIENCY OF TURBINES. 

Sim,—I am somewhat puzzled to know why Mr. Donaldson has 
not had an opportunity of ventilating his opinions concerning 
turbines afforded him up to the present time. He has written a 
book on the subject, and he does not say that he has been refused 
admittance to the correspendence columns of ‘THE ENGINEER, or 
of other scientific papers. I can only conclude that none of the 
engineering societies would take a paper on the subject of turbines 
from him, and if this be the case, the said societies must be very 
unusually illiberal in their behaviour towards him. Isnoukl have 
thought that his reputation was sufficiently well known to insure 
him a hearing. However, as your columns appear to be pay sd 
thrown open for the discussion of technical subjects, and as 
has at length applied to you, it is to be ex that he will 
find his opinions as fully discussed as he es. 

Considerable difficulties, however, seem to be in the way of dis- 
cussing this subject with Mr. Donaldson, I have read his letter 
in ego last impression over and over again, to make certain that 
I do not misunderstand him, aud the more frequently T have read 
it the more does it become evident that he rests his case on pure 
assumption. It requires some cou’ to assert that all the 
experiments which have been made with turbines—such as the 
famous Lowell experiments—gave faliacious results. Again, he 
, ny that makers of turbines are willing to guarantee an effi- 

mcy of 80 per cent. Now, the very first thing that Mr. Donald- 
son has to do is to prove that such enon Sees. How 
he will do this remains to be seen, but at present your - 
dent is much in the position of one who would assert that it is 
a for a — engine to run for 44 hours with 14 1b, of 

per brake horse-power, and that the Royal Agricultural 
Society’s tests prove nothing. Most of the experiments which 
tech So Ame and England have been 
brake tests, so that about the power developed there can be no 
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be connected to the wire, and so long as the current continued to 
flow, that is, so long as the wire from London to B: 
remained intact, the electro-magnets would be made to 
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possible efficiency of the wheel will be = Ye we, where 
W is the weight of water in pounds, and w and ™ the velocities 
in feet per second. 
Now when turbines are not supplied by a but are fixed on 
the bottom of a large tank, in a wheel race of sufficient 
by friction, and v will be the 
true theoretical velocity due to the head, and not 0°9 of that 
velocity as assumed by Mr. Donaldson. Under such circum- 


wheel arranged as in the accompany etch. Here the 
tank or chamber A is made of such dimensions that it is the full 
width of the head race, and that is of such dimensions that the 
water flows through it very slowly. I maintain that under these 
circumstances the turbine must be credited with the full head due 
to the distance B, 


Mr. Donaldson assumes, however, that the water will lose 
10 per cent, of its velocity in passing parouge the guide vanes, 
~ If this be so—and it is pure assumption on Mr. Donaldson’s part 
that it does—then the whole quantity of water delivered per 
second to the buckets of the rotating wheel must be also reduced 
A aa cent. below that quantity theoretically due to the head. 
Mr. Donaldson seems to have forgotten. If he has not 
forgotten it, then the only alternative is to assume that he 
calculates efficiency in a way somewhat different from that 
em pet by other engineers. This rule is to multiply the total 
peor of water delivered per second by the total head, and from 
the result to deduce the total horse-power. This, divided into 
the actual horse-power on the brake, gives the efficiency. Mr. 
Donaldson, however, seems to suppose that makers of turbines and 
others assume a theoretical water velocity and base their calcula- 
tions on this; and if his argument, as it stands in your 
means anything, it implies that the quantity of water delive: 
ag minute is due to the theoretical head, but that the work done 
10 per cent. less because the velocity of the water is 10 per 
cent. less. How the quantity delivered can be the same at the 
two velocities he must explain. The loss of velocity due to 
guide blade resistance causes the turbine to give out less gross 
wer than it otherwise would, but it does not in any way affect 
Spee Some of the wheel. That is to say, a larger 
wheel would uired to give out, say, 20 or 100-horse power 
than would suffice if there were no pes blade friction. 
I have said that the efficiency of the wheel cannot exceed 


2 
es — We Now wv can be ascertained in all cases with a very 
fair approach to accuracy, but it is very difficult, if not abso- 
but there are ae ible sources of error in the calculation 
which tend powe rly to make it untrustworthy. 

From 2° end we have, in your argu- 
ments, the same thing over and over again, namely, the assump- 
tion that by loss in friction the efficient head is reduced to 
*81 per cent. of the real head. But is this so? I think I have 
shown that in so far as there is a loss of velocity through the 

ide blades, there must be a corresponding loss of quantity, and 

in this respect at least your correspondent’s conclusions are 
unsound. This letter is, I fear, too long to secure a place in your 
columns as it is, or I could go on to deal further with Mr. 
Donaldson. I have, however, said enough, I we to yas him 
® basis for afurther communication. I may add that I am not 
@ turbine maker, although some years ago I designed them, and 
I venture to think that I have so fur mastered the principles on 
which they are constructed, that I can tell a good one from a bad 


one. Pinx Grypus, 
London, January 26th. 
IRON SLEEPERS. 
Srr,—As you have very kindly noticed my in your 


issue of the 12th September, under the head of “Iron way 
pers,” may I further ericroach on your time and forbearance 
by — you to publish in your widely circulated and valued 
= the following description and illustrations of sleepers 
t I have found after years’ of experiments with iron in every 
variety of shape and form to give the resul 


with economy, and e safety o' 
trains, which, as will be hereafter shown, is always doubtful 
with wood sleepers, A is s wrought iron jin. plate with turned- | to 


down ends, an under rib and a top channel rivetted together. 
The rail is seated on wood blocks on each side of the channel, to 
which it is secured by two cast iron jaws. The flat tie-bar is 
fastened with the inner jaw and channel, and a second key at the 
end of sleeper for high speeds. B is asimilar plate with the wood 
cushion in a depression. For cast iron sleepers of the above 
descriptions, ribs are extended from the channels to the end, and 
make a very compact and neat sleeper. I have laid seventeen 
pairs of these on quartz ballast where trains run at very high 
speeds, and after having subjected them to the most Pt’ Bh test 
on the line, I can safely recommend them. My twenty-seven 
years’ intimate connection with permanent way enables me to 
ones them with confidence ; and notwithstanding the preju- 
against nameless inventors which precludes the hope of their 
being even tried, I have secured by # second patent the slight 
alterations which were found necessary in practice, fully con- 
vinced that sooner or later they must be generally adopted, 
The following views will show the advantage of the iron over 
the wood sleeper :— 
The wood sleeper road is deficient in the high qualities 
essential to an absolutely ‘ect permanent way. 
The structure can only be relied upon with safety for a limited 
time—a 7 which depends wholly on the ‘ul supervision 
in the fitting. The existing system of seating a double 
rail on a anvil or ye attached 
our spikes is as erroneous in principle as it njurious 
extravagant in practice; and in Tadla, the ¢ aad spathy of 


‘| 2ft. from the joint, 
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the low of workmen endowed with wonderfully scheming 
prenene’ are antagonistic to its being utilised with economy, 
and the expense in —a this system even in a doubtful 
condition is so great that it precludes the possibility of low fares 
and reduced rates of transit, and railway travelling would certainly 
be less hazardous if the present system was replaced by one more 
sound and reliable. 

The I rail is in itself the best form yet devised for convenience 
and economy ; it & home, notched, and flattened, and crippled 
rapidly by the chair, and the dangerous and yaw & practice of 


turning or rails has constantly to be ormed. The 
chair is also driven by the engines, &c., into the sleeper, and while 
attaching it to the sleeper, the spikes are forced through and 
split up the slee in Loth instances destroying the sleeper 
mechanically, while the climate assists in its chemical decay. 


The true base of the wood sleeper being 12in. behind the rail 
is awkward to pack, and haieg fat-bottomed shifts its position 
from its packed bed, making the road loose and shaky, and the 
bearing very irregular. At the 1a sleeper is forced against 
the fish-plate and tilts up, while the other creeps away to more than 
ng knocking, and if neglected, permanent 
depression of the rail, and inducing the leaping movement which 
reacts on and injures the rolling stock, the intermediate sleepers 
huddle up to 18in., or extend to over 4ft. of each other—a — 
defect it must be admitted. As the sleeper is only packed for a 
certain distance on either side of the rail, the centre of the line is 


a series of tanks or gullies in which the water lodges, and creates 
sh, which sf uup and deteriorates the ballast as well as the 
per. 


The bet ote hg a@ mere makeshift; tighten it, and the rail 
knits and buckles from interruption of free expansion; it loosen 
and the dirt gets in between the chair and rail and makes the 
look zigzag and wavy, it drops out, and endangers the line, and 
has no doubt played an important part in the derailment of 
trains, but overlooked on account of its apparent insignificance, 
The joints constituting the weakest part of the rail and line are 
not sufficiently of pe See and the p of the train is aseries 
of leaps, owing to eflection of the joints. But the most objec- 
tionable and fatal vice is the ‘‘ widening of gauge,” which occurs 
to an alarming extent in sharp curves, where platelayers — 
to hazard soft wood, but are compelled to do so owing to the diffi- 
culty of procuring even indifferent sleepers of hard wood. 
Happily, this evil is counterbalanced by the very wise pro- 
vision of wide wheel flanges to vehicles. Most of the unaccount- 
able derailments may be attributed to this defect. 

The wood sleeper leaves much to the fitters, and causes diversi- 
ties of opinion among engineers. From want of a fixed rule as 
to the proper system of maintenance, each has a scheme of his 
own diametrically opposed to that of his predecessor, which 


interests of railway proprietors in a pecuniary point of view. 
Unfortunately, the gangers, who have the most intimate connec- 
tion with Hage ogee way, are illiterate, and the absence of a 
sound work from practical observation is very much to be 
deplored. The gangers are not allowed to work in their own 
way, being put down as irrational creatures; and railway prac- 
tice in this direction is very incomplete, as being conducted 
almost wholly by science, and not practice. 

In my iron sleeper the rail is seated on wood cushions, both the 
tables can be thoroughly utilised, the life of the rail is prolonged 
indefinitely, and the changing and turning of rails reduced to a 
minimum, The wood cushion is visible for inspection, and acces- 
sible for renewal, and in practice they wear well, beyond Me By 
tion, The wrought iron plate is only = to 74in. below the to 
of the rail. The centre ef gravity is reduced, and the packing is 
easy, and rendered more effective by the under rib preventing 
the ballast from ng through. The under rib also secures the 
sleeper in position, kee: ng the bearings at regular distances, and 
there are no tanks, the ballast being level everywhere. The 
turned-down ends prevent side movement, and allow of tie-bars 
to every sleeper being dispensed with, and in practice they are 
found to 5 the plate, and prevent tilting of the en 
— defect of every half-sleeper, whether bowl-shaped, oval, or 


t. 

The manner of securing the tie-bar is important in stiffening 
the sleepers, and — them into a unit. The sleepers are 
very steady under heavy loads. Perfect gauge is maintained 
with alternate tie-bars, and widening of gauge is impossible, The 
iron keys are a perfect success, ey should be gently driven 
with a hand hammer, and never loosen or rust, and do not require 
the split ends to be opened. The key does not require to be pal 
vanised. The wood cushions extend to 3in. under the fish-plate 
on either side of the joint, and give it great support. The iron 
sleeper can be easily fitted, and its maintenance reduced to a few 
tar the wish at liberty 

apo ‘or the y ion, W you are 

rtail. JOHN EMILE 


cul Monnier. 
December 28th. 


SEWAGE IRRIGATION. 

have read with and I alarm, the 
letter of your correspondent “ ¥.,” in your last impression. Such 
utterances may do a great deal of harm when they find a place 
in the columns of an influential journal like THz EncInerr. 
qhey revive an old fallacy, and throw another stumbling-block 
in the way of those anxious to get rid of sewage. 
The only true way of disposing of sewage is by irrigation ; 
this has been proved long since, and the assertion that any one 
has been killed by crossing over a sewage farm, or even by living 
close to one, is simply absurd. It is the idea that such a result 
would be brought to which has evoked such fallacious 
schemes as that of purification by filtration through earth, by 
Mr. Bailey Denton, which will ultimately be found to end in 
entire disappointment to all who practice it. 

The essence of success in sewage farming by irrigation is that 
the plants absorb the noxious elements in the sewage and convert 
them into wholesome nitrogenous food, The idea that clean sewage 
grass or turnips can contain poison is omer f op to all 
chemical truth. Your correspondent should have read the 
utterances of such men as Mr. Baldwin Latham before he rushed 
into t. he consulted Mr. Hope’s writings he would 
have learned much that he ought to know. The experience had 
with the Croydon sewage farm or the Craigentinny meadows 
proves his error. TRRIGATOR. 


Launceston, January 27th. 


necessitates alterations and additions very prejudicial to the | ¢} 


- Dover, January 27th. 


THE TRANSMISSION OF POWER BY WIRE ROPES, 
Po bye I find no really reliable data exist for calculating the 

ion of steel wire ropes on pulleys, for there has 
tended experience with Psa i having the same lining 
and the same description of wire, it may be usefa! to 
to know where to find a le of the kind. can therefore 
refer you to one in a little Ms ission of Power by 
ber pes,” by A. W. Stahl, published by Van Nostrand, New 

or! 


Diameter of No. of revo- Trade No.of Diameter of EP. 
pulley. 


Horn also published a book, ‘Notice sur la Transmission 
Telodynamique,” Colmar, 1862. You will get some ideas on the 
subject also from ‘* Power in Motion,” by James Armour Lock- 
wood, 1871, and a paper was read at the Institute of Mechanical 
Engineers, 30th April, 1874, on the subject by Mr. Morrison, 
Birmingham. here has m much at different times in 
Tue ENGinggR on the subject, as at page 155 of vol. 36, 
and e 393 of vol. 42, where a me omy is made that 
hosphor bronze wire — be used. have for some years 
em much interested in this subject, and a very mild Bessemer 
steel wire and not a wire = might be used with t economy, 
Where it is possible I would use one pulley in the system that 
would traverse vertically to take up slack rather than resplice a 
rope, if the amount of horse-power be not too great to ‘admit 
such an arrangement, E. E. M, 
Derby, January 19th. 
THE GROSSER KURFURST- 

Srr,—I regret in trespassing on your valuable space, but 
Messrs. fetter in of the 23rd inst. seems 
to call for a my. The cylinder of the air compressor in ques- 
tion is—ds Messrs. 
correct—of one casting, and unless a completely new Ly gre 
had since been made it must be the same as when it left their 
factory. As for the ignorance of those about the engines of 
the Sherbro in June last, and the frivolous letters Messrs, 
Gwynne say they have received, these matters have nothing to 
do with me or my assertions concerning the defective condition 
of the air pump. But even an engineer might be pardoned for 
thinking that the designer intended this air compressor for 
working water—that is if he knew anything of air compresso 
and the necessity of doing away as much as possible with all 


ay 


\ 


learance, The dimensions of the air compressor are :—Diameter 
of cylinder, 18in.; length of stroke, 10in.; diameter of air space 
at end of cylinder, 22in., with clearance 3hin., without mention- 
ing the enormous air ports to the discharge valves, which are 

n. long deep high. 

Perhaps Messrs. Gwynne may also be surprised to hear that 
the priming pump of the centrifugal engine—this latter bein 
very excellent by the way—is of the same construction, and it 
all the more astonishing in this case, as the air pump is for 
forming a vacuum, the diameter of cylinder 8iu., length of 
stroke Gin., clearance at end of stroke 3in. ; besides the piston 
itself is hollow, and the delivery valve on the top. 

In conclusion, I may mention that since the appearance of my 
last letter I have received several communications from eminent 
engineering firms expressing concurrence in my statements, and 
also saying that such defects were common enough in the con- 
struction of air compressors, and arose ‘from the habit of 
thoughtlessly treating air compressing as water pumping.” 

T enclose sectional tracing of air compressor as it was when I 
examined it. Ss. W. Maguay, 

Manager in Charge. 


Tur Socrrry.—The annual mee! 
of this Society was held on the 21st instant, at the Institution 
Civil Engineers; Mr, C. Greaves, president, in the chair. 
Dr. Tripe read the report of the Council for the gl 1879. 
The great local differences in temperature and humidity require 
to be more accurately ascertained than they are at — and 
this remark peg ay not only to sea-side places, but also to 
inland districts in their relation to hills and valleys. It is with « 
view to obtaining better knowledge on this subject that the 
council have instituted a new class of stations of a third order, 
to be termed ‘‘Climatological,” at which observations of 
temperature, humidity, cloud, and rainfall are taken daily at 
9 a.m. only, with certified instruments, the thermometers being 
in Stevenson-screens, s0 that the observations of temperature 
the different stations may be strictly comparable. 
then his in he more atten- 
tive inquiry into the subject of hygrometry. appearance 
and ce of moisture, diffusion, origin and 
withdrawal from the vaporous form, were matters which could 
now be readily defined through the increased supply of good 
observations, those so wide by the 
Meteorological ce, and those recorded by the observers of 
the Meteorological Society. In furtherance of this object he 

roduced a digest of all the observations published the 

eteorological Office for the year 1879, a year of abundant 
moisture and one which could hardly fail to afford traces of the 
constancy or inconstancy of beds of moisture, if they were 
permanent anywhere, or of their coming and going viewed 
substantially as -to their own existence, rather than as borne 
by the force of the wind, or acted on by the power of the air in 
its basic relations. ‘The preparation of this digest from the 
hygrometric elements for 1879 proved such a laborious work that, 
being still incomplete and wanting the customary corrections 
from the various observatories, he refrained from comments and 
deductions and gave the digest itself for the use of any students 
who might desire to work at the subject. The tables contained 
the calculated dewpoint, vapour tension, relative humidity and 
thermometric dryness throughout. ‘These various and full date 
exhausted all the aspects of humidity in its vaporous state, and 
would supply means for a thorough study of the British climate 
in a year of maximum humidity, 


Gwynne cannot deny if their drawing be . 


The president 


83 
where error could creep in is in the : 
measurement water used ; but it is well known that the S 
th the utmost accuracy, I ask Mr. 
Donaldson, , to cite some particular experiment, and show ; 
the theory of the turbine, it te indleputable that ite 
efficiency cannot pasos the difference between ower in the 
water before and after it leaves the wheel, which proposition may 
be a gen thus :—Let v be the bey | of the water entering 
the wheel, and 7 its velocity on leaving it, then the maximum 
WARK. 
There is also a very full investigation of telodynamic transmis- 
sion in a German work, which I once had translated, but lent 
4 and lost; I think it was ‘‘Constructia der Mas-hinentheile.” 
stances, er thin; ing eq we save at once 10 per cent., of | ; . \ 
the loss with me correspondent debits the turbine; and \* WN A 
as he now wishes to discuss the subject, I must ask him to say fl - AS) CW 
definitely what will be the loss of head for a downward flow - AKG SS 
| 
\\ 
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ATMOSPHERIC ENGINE, HANDLEY WOOD, STAVELEY. 
(Fer description see page 79.) 
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GN AGENTS FOR THE SALE OF THE 
ENGINEER. 


PARIS.—Madame Borvsao, Rue de la Banque, 

BERLIN.—AsuEr and Co., 5, Unter den Linden, 

and Co., Booksellers. 

NEW YORK.—Tar Wiumer and Rooxrs News Company, 
81, Beekman-street, 


POBLISHER'S NOTIOE. 


*,* Subscribers remitting their subscriptions for the year 1880 will 
please to observe that there will be three Fridays in that year, 
and therefore one extra number o; ENGINEER. 


TO OORRESPONDENTS. 


i 


ining questions, must y 
address of the writer, not ; for : but as a 
proof -of good faith. No notice whatever will be taken of 
anonymous communications. 

of Civil Engineers, 25, Great George-street, West- 

inster, 8. W. 

C. E. 8.—No working drawings of printing machines have as yet been pub- 
lished in our Portfolio. j 

Foo.—Any solicitor of standing will be competent to advise you. We cannot 
w to recommend any person in particular. 

8. J.—A patent is not valid uf granted to a person not the inventor upon his 

declaration made in fraud of the true inventor. 

8. B.—It is no part of our duty to setile technical wagers. We have nothing 

‘ore to add to the answer we have vow avery. 

J. K. L.—For the strength and power which can be transmitted by belts see 
Tue ENGINEER Oth 83, B. J. C. Welch's little 

mphlet on the subject, publi yy Messrs. Spon, 

Puncuine Macuines.—IJn the article descriptive 
we omitted to state the name of ths makere, and are puni therefor by the 

of inquiries following such an omission. The makers are the 

Punch and Shear Company, 52, Dery-street, New York. 


THE ‘‘OTTO” BICYCLE. 

In our “ Abstracts of Specifications” appearing in Tae Evoreer for 
2ist Nov., 1879, the w “not proceeded with” were, a clerical 
error which we much regret, for it seems to have cat some mis- 
understanding, attached to the —— No, 1274 of Mr. E. C. F. Otto. 
This application, we are informed, was in fact proceeded with, and the 
Letters Patent were sealed on 27th June, 1879. ; 


: 


PATTERN LETTERS. 
(To the Bditor of The Engineer.) 

Srr,—Allow me to ask the name of the maker of pattern letters for 
fixing to wood patterns for maker's name, &. An ad nt 
appeared somewhere in THe Engineer a few woeks ago, but I cannot 
now find it. 

Stocksfield-on-Tyne, January 22nd. 


STRENGTH OF WROUGHT IRON CRANE JIBS. 
(To the Editor of The Bngineer.) 
S1r,—I have seen so much di ity 


the size and jive of th la 
with res to the and si wi ‘on e larger 
(0 | 


carry from 10 to 20 tons, that I should like to be allowed to ask 
some of your readers if they can give me a rule for-calculating the 
necessary sectional area of such a column and cote ae best 


VARIDSEA, 


Tae Enarneer can be had, by order, from newsagent in town or country 
at the or it can, referred, be supplied 
on the following terms (paid in advance) :— 

Half- 'y (including double number).. .. .. £0 14s. 6d. 

Yearly (including two double nwmbers).. .. .. £1 98. Od. 
credit occur, as canes two shillings and sizpence per annum wil 


Cloth Cases for binding Tux Enainger Volume, price 2s. 6d. each. 
The following Volumes of Tae EnGingER can be 
, 44, 46, and 47. 


25, 26, 89, 40, 41, 
complete set of THE made up, 47 volumes. 


Remittance Order, — Australia, British 
Columbia, British Guiana, Canada, of Good Hope, x, Beret 
Natal, New Brunswick, ar, Wales, 
West I China vid 


= 


5 1 
Buenos Ayres, France, 
Ionian Islands, Norway, Panama, Russia, 
Goan, Sweden, 16s, Chili, Borneo, and Java, £2 68. India, 


ampton, Cyprus, £1 16s. 
£1 
£2 
ADVERTISEMENTS. 


Civit AND MECHANICAL ENGIVEERS’ 
“ Corn Mills,” by Mr. H. Ellis Hill, Assoc. M. Inst, C.E. 


this machine | 
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CuemicaL Socrery.—Thursday, 
from the labora’ of the University of Tokio, J: lated Dinuethy. 
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DEFORMITIES IN OUR 80-TON GUNS. 

Jupeine from articles in daily papers, the relative 
positions occupied by our 80-ton and Krupp’s piece 
of 71 tons weight are not yet understood. The general 
impression appears to be that the 80-ton gun represents 
Woolwich views ; that it is an embodiment of its ideas 
in its proportions and its material; and that the 71-ton 
gun is a rival put forward by Krupp, which has certainly 
obtained a serious advantage over us, and that we are 
now straining ourselves to the utmost to prove that our 
gun can hold its own, and that ourscienceisyet behind that 
of Herr Krupp. Occasionally we have a note of triumph 
over a velocity supposed to be a few feet in excess of 
anything obtained at en ; but there a; to be 
a sense that we are, nevertheless, running a losing race ; 
for Krupp is making a gun of 80 tons weight, which will 
surely surpass his 7l-ton gun in its achievements, 
while only being of the same weight as our own 
gun, This is a disheartening picture. Happily it is a 
very untrue one. That Krupp’s 71-ton gun has beaten 
our own 80-ton we may concede at once. We have 
long ago done so. We have even pointed out that the 
highest result obtained with a proof charge—namely, 
32,366 foot-tons—in the Arsenal from the 80-ton gun, 
while it is in excess of what is probably an ordinary 
service round of ming es by no means cimes up to what 
is recorded as having been obtained from the 71-ton gun 
in an exceptional round fired at Meppen—namely, 34,490 
oot-tons. We will go further and say that we have no hope 
of the 80-ton gun beating Krupp’s piece of ordnance, and 
the sooner this is unders the better; but we trust 
we can explain why this is not to be regarded as a defeat 
in the sense in which it appears to be understood. In 
fact, we cannot say that it isa defeat at all if the cir- 
cumstances of the case be taken into account. 
The Woolwich gun and that of Herr Krupp differ in many 
respects, some of them depending on the peculiarities of 
the respective systems of construction ; for example, 
Krupp’s gun is a breech-loader, ours is a muzzle-loader ; 
Krupp’s is made of steel, ours of wrought iron, with a 
steel inner tube. If the superiority of the former gun 
over the latter was due to either of these causes it would 
be a victory for Krupp, but this cannot be- said to be the 
case, a8 we pro presently to show. Krupp’s gun 
however, has a bore 343in. long, while ours has one o: 
only 288in. Hence in the former piece the has a 
longer time to act on the projectile before it leaves the 
muzzle, It is to this additional 4ft. 7in. in le that 
the superiority of Krupp’s gun is to be attributed. Now 
if this difference were due to conclusions arrived at by 
Krupp on the question of length, which we had not yet 
perceived, or only learned now from him, then Krupp 
would certainly have beaten us, if not by the se of 
a different system, at all events by a better knowledge of 
peoporinn ; but this again is not the state of the case. 

veral years ago we decided to have guns of a certain 
length and weight in the turrets of H.M.S. Inflexible, 
which was then being designed. The guns were to be 
muzzle-loaders, and provision was e for them to 
receive their charges from fixed places on the deck, and 
so affecting the entire pian of construction of the latter. 
Hence, at the time the 80-ton gun was first made and 
proved in 1875, the length was so fixed that any altera- 
tion would have uired corresponding alterations 
in the proportions of the actual vessel. During the last 
four yea smepomsen investigations have been pushed in 
gunnery, ngland taking the lead in the matter, and the 
rst 80-ton gun itself assisting in the work. These have 
led to the adoption of greatly increased length, of enlarged 
powder cham 


bers, and slow burning powder. Conse- 
quently, when Herr Krupp now designs a gun it is 
very naturally and properly based on the know- 
ledge now in our possession. But it is not open 
to us to do so; our conditions are ruled by the 
Inflexible’s proportions. We cannot by any means alter 
the length of the gun for the vessel thus designed and 
now built. The only way in which we can improve on 
our original design is to en the chamber in such a 
way as to utilise the extra weight. This has undoubtedly 
produced a more powerful gun than we contemplated 
when the piece was first ordered, but we cannot hope that 
even the 9 tons of metal in excess of that in Krupp’s gun 
can give us the possibility of making up for what we now 
know to be the deform roportions of our piece. We 
are, in fact, utilising old-fashi oned pieces, as far as the 

is concerned, as readily as if the actual guns 
been made in 1879. We too press this 
view of the case on the British public with regard to 
the 80-ton guns constructed for the Inflexible. The 
gun of the future is, of course, a totally different matter, 
and one to which we might devote much s A few 
words, however, may not be out of place. We have said 
that p's piece differs from our own in two great 
essential features—it is a breech-loader, and it is made 
of steel. We think 


ink we can show that while great advan- | these 


belong, in our ju to a breech-loader, and 
while in form may promise to super- 
sede iron hgeagreny! is possible to obtain the 


results 
which haye, up to 


is time, been achieved at Meppen 


: | with a properly-constructed muzzle-loading wrought iron 


on The shot must be in the chamber and the breech closed 


- | before the gun can be fired, hence any advantage in actual 
papers | Shooting must depend on the dimensions of the projectile trade 


ber, and bore, not on the manner of opening and 
closing the breech. Now the dimensions employed in 
the 7iton Krupp gun could be actually adopted for a 


had} times. First, to explain the 


muzzle-loader in all with one exception, 
that projectiles for a breech-loader can be made with 
@ windage reduced almost to nothing. The 71-ton 
gun common shells, for example, have a diameter 
of 39°97 centimetres. In other words, there is only 
windage to the extent of 0°03 centimetres, or 0°0118in. 
This we look upon as a nicety, which is unsuitable to 
actual service conditions. It might, however, have been 
thought to have contributed to the admirable results 
obtained at Meppen, were it not for the fact that equally 
good ones were obtained with chilled projectiles possess- 
ing @ diameter of 39°8 centimetres, implying a windage 
of 0°078in., which nearly a en to our own service 
win of 0'08in. We think, then, it must be conceded 
that whatever advantages breech-loaders may offer as to 
the process of loading, and as to the application of guns 
to naval service or similar uses, it is certainly possible to 
make a muzzle-loading gun give the same results as 
those obtained with the 71-ton Krupp gun. As to the 
material, short of its being overstrained, it cannot 
affect the question we are now considering, and as we 
have subjected our wrought iron guns to considerably 
quote paees than the very reasonable ones we have 
recorded to have been applied to Krupp’s, we cannot 
doubt that our own pie when made 9 tons lighter 
than at present, would easily bear the required strain. 
To sum up shortly, then, it ought to be clearly under- 
stood that our 80-ton Inflexible guns are old-fashioned 
pieces made for a special purpose, and as such cannot be 
expected to compete against guns of newer and better 
proportions. Further, that while great advantages are 
offered by breech-loading, and advantages which, as we 
have before now pointed out, increase with every increase 
in length, there is nothing in the success hitherto 
obtained by Krupp, splendid as we do not hesitate to 
call it, that might not be achieved by a wrought iron 
muzzle-loading gun. In short, there is nothing of a 


character to make us conclude that our own investigations _ 


and science are behind those of our continental rivals. 


GOOD TIMES AND BAD. 


Tue Jong-continued and terrible depression of trade 
which prevailed, not in England only, but throughout 
the whole world, from the beginning of 1874 to within the 
last few months, naturally drew a great deal of attention 
to the subject of such depressions in general. The sudden 
and extraordinary rise in prices which has since taken 
place need not divert, but should rather the more attract 
our minds to the heey of discovering what are the 
causes of and remedies for bad trade. Now, thereseems to 
be a wide-spread idea that these causes and remedies form 
alike an insoluble mystery, and that the periodical 
returns of “bad times” can only be looked on with 
awe and horror, much as our forefathers looked upon the 

riodical returns of the plague. Even amongst men 

tter informed and more thoughtful it seems to be a 
prevalent idea that to elucidate these causes is a very 
complex and difficult problem, which nobody has as yet 
succeeded in solving. On the other hand it is our own 
conviction that the causes—and even in some measure 
the remedies—of bad trade present no mystery; that 
they become patent to any one who has a knowledge of 
the main principles of trade, and will bring these steadily 
to bear on the question ; and that even to one who has 
not this knowledge they can_be made clear by a very 
short and simple exposition. This exposition we propose 
briefly to attempt. 

The causes which have usually been advanced for the 
rise and fall of trade have been so abstruse and recon- 
dite, that it is no easy matter either te prove or disprove 
their existence. One large party has always held it to 
be entirely a matter of aaa and that questions of the 
currency, and of the value of the precious metals, are 
somehow up wih word 
section equally large, and equally positive, looks upon the 
position of the food ponds as the cardinal att ar in 
other words, that good and bad times are entirely a 
question of good and bad harvests, This latter idea 
received some curiously extravagant extensions of late ; 
and certain men of science have laboured to prove that 
the state of trade is a direct consequence of the number 
of spots upon the sun. We shall not attempt to trace 
the chain of causes quite so far, but only to point out 
what is, in our opinion, the proximate and immediate 
cause of trade revival or depression, and, if so, pro- 
bably the only one of which the investigation is of much 
direct or practical value. Our proposition then is as 
follows :—Trade_ is when much money is bei 
spent on new industrial enterprises ; trade is bad when 
little money is being spent on such enterprises. 

We shall now proceed, first, to explain briefly what 
this statement means ; then to give a few of 
facts on which it is founded ; and, lastly, to show how 
far it is confirmed by the history of trade in modern 

meaning of the statement, 
it will be observed that the whole stress is laid on the 
word “new.” Of course at all times a large amount of 
work is required to supply existing wants ; for instan 
the people who have been buying food, clothing, 
other necessaries in good times will still continue to bu 


industries is much greater than is needed for the supply 


in cotton or in railway materials be in @ 
condition of severe depression. We venture to 
think is mere statement of a principle will 
go far to ensure its acceptance with any one who 


*,* In order to avoid trouble and confusion, we find it necessary to g 
inform correspondents that letters of ov pd addressed to the 
public, and intended for insertion in this column, must, in all 
imself, and bearing a e stamp, in order 
munications which do not comply with : 
these instructions. 
return drawings or manuscripts; we 
* 
| 
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such jibs nor any experimental data. a a 
London, January 26th. 
SUBSCRIPTIONS. 
Foreign Subscriptions for Thin Pi Copies will, until further notice, be 
received at the advance at the 
following rates will receive Tax EnoingEr weekly and post-free. Sub- 
ay ener by Post-office order must be accompanied by letter of advice ; 
ad Publisher. Thick Paper Copies may be had, if preferred at increased 
* The charge for Advertisements lines and under is three shill 
charged one shilling. The line seven . When an adver- 
Gere ten shillings per inch. AU 
advertisements from the country muat be accompanied by in 
bat te nem when times are bad ; established enterprises, such 
weekly advertisements are to this condition as railways and steampacket lines, will still have their 
emer sauirements to be satisfied. What we assert is that | 
*,* Letters relating to Advertisements and. the Publishing Department of the j established wants are never sufficient to keep the 
paper are to be addressed to the Publisher, Mr. George Leopold Riche; alt industries of such a country as vom er actively 
loyed ; that the capital and labour embarked in these 
Di “ STITUTION OF Civil ENGINEERS.—Tuesday, Fe » at § p.m. ore seek to employ itself on new fields of operation, to \ 
the following paper at Low which it has not extended before ; that, for instance, new 4 
ment of accounts for 1879 will be reed. The president for 18 ailways must be in course of construction, or else the ' ze 
year. , Mr. Joseph ys, 
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has ever been concerned in the @ manu- 
facturing business. To such it will be a familiar fact, 
_ that all the large and good orders—those which 
y keep a place busy—come either from new custo- 
mers, or from old customers to be used in new directions. 
It is when a railway company is going to construct a new 
branch, when a cotton lord is going to erect a new mill, 
when a merchant is going to embark in a new speculation, 
that they come into the market with specifications that 
are really of value. The ordinary hand-to-mouth orders, 
ven to supply daily requirements, are very useful no 
a and no manufacturer would wish to be with- 
out H 


but it is not these which enable him to 

carry on his works at a profit. To others, however, it 
may be well to point out the enormous difference there is 
between the amount of work that is needed to start a 
new enterprise, and to keep at work one that has been 
started already. Take the case of a railway. It will be 
safe to assume that on an average the material of a rail- 
way—its permanent way, signals, &c.—will last at 
least ten years before they require renewal; while 
the rolling stock will last much longer, and the 
buildings and so forth much longer still. It follows 
that a line in course of construction will require 
in one year as much material as from ten to twenty 
lines of the same length which are already at work. To 
= the case in another way, supposing there are ten 
usand miles of railway open in a country, then the 
commencement of an extension of from 500 to 1000 
miles will suffice to double the amount of orders to be 
iven out. It will be seen at once what an enormous 
petus will thus be imparted to trade by a comparatively 
small development of enterprise. We have purposely 
chosen the case of a railway, because, as we show 
aa almost all the great trade movements of the 

t sixty years have been connected, one way or other, 
with the growth of railways; and use of all new 
enterprises a railway is at once the most costly, the most 
striking, and the most useful. It is ulso the most 
directly connected with the iron trade in all its branches; 
and the iron trade is not only that with which, as ee 
we are chiefly concerned, but is also that which on 
any other, makes or mars the prosperity of England. This it 
does in virtue of two facts—first the enormous number 
of uses for which its products are required, and secondly 
the vast amount of labour of other kinds which it controls. 
Every business man knows that theiron traderules the coal 
trade, and the iron and coal trades together are far more 
powerful than any other of our industries. It may be 
true that the civilisation of a country is best gauged by 
its consumption of sulphuric acid; but the immediate 
condition of its prosperity is, we are sure, best gauged by 
its consumption of iron and steel. But to this great 
trade no one thing is more important than that there 
should be going on somewhere within reach, an extensive 
elargement of the railwaysystem. It must be remembered 
that a large and rapid demand, such as that for a railway 
under construction, has a power beyond its mere intrinsic 
value. It gives a promise of future work from the same 
source ; it shows also that there are at least many who 
believe in the future progress and industrial development 
of the country affected; and it thus tends to produce 
that healthy condition of public enterprise and public 
credit, without which prosperity is impossible. 

What has been said will, we hope, go some way 
towards showing that our principle of t 
dependent on the promotion of new enterprises. at 
least some substantial ground to rest upon. We have 
yet to prove that it is confirmed by the history of trade 
fluctuations in modern times. Here we are met at start- 
ing with the serious difficulty that this history yet remains 
to be written. There is, so far as we know, no work 
which even professes to be a history of the fluctuations 
of English commerce and manufactures, whether in this 
or former The book which comes nearest to it is 
Tooke’s well-known “ History of Prices,” but this has 
the disadvantage that it is written entirely from a single 
point of view, and deals almost exclusively with the 
— of corn. With its aid, however, we will endeavour 

give very briefly such a sketch as we may of the 
history of British trade in general, and of the influence 
which the spread of new industrial enterprises has had 
upon it. We shall, of course, dwell chiefly upon the 
crises of sudden depression or sudden recovery, passing 
over the intervening periods of steady business, whether 
prosperous or the reverse. 

The modern development of trade cannot be said to 
have commenced until the close of the great French war, 
and we shall not therefore attempt to go back beyon 
that period. Starting from the era of Waterloo, the first 
time of bad trade which comes under our notice is that 
of 1816-19. As to this we learn that when the war was 
over it was supposed that a great demand would arise 
on the Continent for English goods, and that large quan- 
tities of English goods were in consequence manufactured 
and exported on speculation. But the people of Euro: 
impoverished by war, could not afford to purchase ; the 

became a drug, manufactures diminished, and 
wages fell to a painfully low level. The distress was 
vated by a succession of bad harvests, which in 

ose ~~ necessarily — a great rise in the price of 
bread. It was removed by better harvests in 1820-1822, 
by the improved commercial policy of Mr. Huskisson, 
and by a gradual improvement in trade. In 1824 things 
were in a sound and satisfactory condition ; and in that 
year the era of railways, so fruitful in commercial results, 
may be said to have opened by the proposal of lines from 
Liverpool to Manchester, Liverpool to Birmingham, and 
London to Birmingham. But in 1825 the South Ameri- 
can States were recognised as independent, and an exag- 
ted belief in their mineral wealth led to an enormous 
investment of British capital in South American mines. 
Foreign loans k e for the first time prominent 
objects of speculation. But the mines bubble burst 
almost immediately; the capital lent abroad was not 
forthcoming for payments at 
of Decem 
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recovery was r slow. A state of dull, though not 
wholly mapeodnctive, trade existed until 1834, when there 
was a decided improvement. Meanwhile, however, rail- 
ways were being made and worked, and their immense 
cheapening of transport, with the corresponding opening 
for large profits to their owners, was gradually recognised. 
In 1835 the first railway mania sprung up; it was accom- 
gas indeed, by a fever of speculation in all branches 
of trade, but how far it took the lead is shown by the 
fact that of £105,000,000 nominal capital of joint 
stock companies formed in 1834-36, nearly £70,000,000 
was for railways alone. In 1837 a great crisis took 
place in the United States ; it reacted on Great Britain, 
and produced a similar disaster there, which, however, 
was not of lung duration. The year 1838 was compara- 
— prosperous ; in 1839 another partial crisis occurred, 
but by the end of the year it was over, and there was no 
long-continued period of bad trade. The causes of the 
disaster in both countries were well summed up in the 
message of the President of the United States as follows: 
—“In both countries have we witnessed the same redun- 
dancy of paper money and other facilities for credit, the 
same spirit of speculation, the same partial success, the 
same difficulties and reverses, and at length the same 
overwhelming catastrophe.” 
The years following this witnessed the commercial 
reforms of Sir Robert Peel ; and the gradual remcval of 
prohibitions and duties produced a large revival of trade, 
which was greatly assisted by the extension of railways. 
This extension soon became very rapid, and another rail- 
way mania set in, in which shares rose in a few months 
to many times their previous value. In 1847 this pro- 
duced its natural result. Capital became scarce, calls 


could not be met, prices fell enormously, and the Bank. 


Charter Act had to be suspended. The total amount paid 
up for railway capital rose from £88,000,000 in 1845, to 
£200,000,000 in 1848, and in the inquiry held by the 
House of Commons as to the circumstances of the 
distress, this diversion of capital was alleged as one of 
its principal causes. This depression, however, was not 
of very or, nee The discovery of gold in Aus- 
tralia and California, combined with other causes, fave a 
great stimulus to the export of manufactures ; and from 
1849 to 1853, though prices were low, trade seems to have 
been generally . In 1853 prices rose, influenced b: 
the Crimean War, and a period of somewhat feveri: 
trade followed until 1857, when, as in 1837, a crisis in the 
United States produced a similar disaster in England. 
A — of moderately high — followed however, 
and about 1863 the passing of the Limited Liabilities 
Acts gave an enormous extension to speculative and 
unsound business, which culminated in the great com- 
mercial crash of 1866. 

The number of new schemes, more or less hopeful, 
which were blighted by that catastrophe is sufficiently 
known ; as is the slowness with which the country 
recovered from it. From 1866 to 1871 was a period of 
low prices, and of quiet if not wholly unremunerative 
trade. But about 1871 a rapid extension of the United 
States railway system , assisted by certain Acts of 
to facilitate the construction of new 
lines to the westward. It began to be thought that it 
was only n to run a rough railway through a 
desolate prairie, in order to convert it at a struke into a 
settled and cultivated country. Such lines were pro- 

and laid down in all ‘ecotictie with a reckless 
enthusiasm exceeding all that was known in the railway 
manias in England. It was not necessary, as it was here, 
to make even a pretence of showing that a certain amount 
of traffic was waiting for the railway ; the railway, it was 
believed, would create its own traffic. These new lines of 
course required material and plant of all descriptions, 
especially rails ; and since the conviction had just then 
arisen that steel was the proper material for these, 
instead of iron, it was for steel rails that the demand was 
most urgent. But the makers of steel rails were few 
especialiy in America ; hence the demand svon exceeded 
the supply, both there and in England, and the price 
rose enormously. All descriptions of iron and _ steel 
followed the lead thus given ; coal, as always, followed 
iron, and manufactures of all kinds followed iron and 
coal. But no rise of prices was sufficient to frighten the 
American speculators ; the higher the cost of materials 
the better the times were supposed to be, and the more 
rly they rushed to make their fortunes in Western 
railroads. From the summer of 1872 to the autumn 
of 1873, the price of Staffordshire marked bars remained 
at the unprecedented height of £16 per ton. At 
the latter date the tide turned; American capital, 
locked up in half-finished or unproductive _ rail- 
ways, was practically dead; and a great finan- 
cial crisis followed. In England, where the capital 
not been thus employed, no such immediate 
crash followed ; but the depression in America, combined 
with their high import duties, and the vast extension of 
their own productive power, almost annihilated the 
demand from thence; the existing ironworks and 
collieries found little to do, while new works, projected 
during the fever of prosperity, were continually coming into 
the market to fight for what little business was left. The 
result was a gradual but steady decline, both in prices and 
business, until both had reached the lowest possible level. 
From the autumn of 1874 to that of 1879, were undoubt- 
edly the worst five years that the trade of England hasever 


known. 

Finally, the last few months have witnessed a 
revival of trade, or at least a rise in prices, as rapid and 
unexpected as any that have preceded it. ‘'o what is this 
really due? We have asked the question of several 
_— men well qualified to judge, and their answer 

been uniform : it is due to the return of a demand 
from the United States. America has been blest with a 
succession of good harvests, which to her enormous agri- 
cultural population means of itself good times ; money 
in consequence is comparatively plentiful, and enterprise 
once more raised its head. The demand for steel, for 


instance, has again exceeded the supply to be 
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her own artificially-fostered manufactories: and she is 
once more buying, and that largely, in England. What 
only a few mon would have been regarded every- 
where as a hopeless dream is now an accomplished fact ; 
and it has been sufficient to give a stimulus to almost 
every department of industry. 


THE OUTLOOK IN THE NORTHERN IRON TRADE. 
Srnce the beginning of the month, when, in reviewing the 
condition of the iron trade in the North of England during 
the year 1879, we alluded to the marvellous improvement 
which had set in at the end of that year, a more definite and 
assured revival has been i ted. A suspicious feature 
about the improvement in the pig iron trade, two or three 
months ago, was that it appeared to proceed altogether from 
without, and that no concurrent revival ee in the 
manufactured trade. Gradually, however, a 'y demand has 
set in for the principal productions for which the finished iron 
trade of the North of England is known. At the same time 
the outside demand for pig iron continues, and the trade is 
now in the position of improving slowly but surely, from the 
circumference to the centre. Not only is the revival affecti 
the finished iron trade, but it is reaching the minutest 
most distant branches of trade which have anything to do 
with the consumption of iron. It is very rare that an 
improvement in trade is brought about in such a manner, and 
it is safe to assume that under ordinary conditions it would 
not happen. The fact however was, that the Rr gw 
under which the great iron-producing district of the North of 
England so long laboured was protracted much beyond its 
normal and legitimate length by the entire failure of confidence 
throughout the country. When there appeared signs of an 
improvement outside the pale of the home trade, capitalists 
at once took heart, and the consequence was that very 
uickly a steady home demand for iron arose. It now appears 
that the year 1880 islikely to be the most prosperous that the 
northern iron trade, inits brief but chequered existence, hasever 
known. Not only will the output of the collieries in the Durham 
coalfield, and the ironstone mines in Cleveland be much larger 
than before, but unless some change of a most marked and 
unexpected nature takes place, the production of pig iron and 
manufactured iron will exceed that of any previous year, The 
largest — from the Cleveland mines in any one year has 
been 6} million tons, The requirements of the furnaces which 
are already in blast, and of those which are shortly to 
be blown in will necessitate the winning of at least seven 
million tons during the current year. It was the 
fashion a year ago to s of the iron rail trade as an 
altogether defunct industry. That trade four years ago was 
the staple of the manufactured iron department, and in one 
quarter no less than 78,000 tons were produced. Until the - 
current quarter, the manufacture had fallen down to a merely 
nominal quantity, little over 1000 tons being produced within 
a given three months, Now, however, there has again arisen 
a demand for iron rails which, from quotations of £4 per ton 
four months ago, have now gone up to from £8 to £8 10s. 
per ton. The proportionate relation in price between iron 
rails and steel rails has at the same time increased, and 
a return of faith in iron rails occurring at the same time, there 
appears tc be a more general verdict in favour of these than 
could have been expected to again occur. At the May meet- 
ing of the Iron and Steel Institute last year, the question of 
the substitution of steel for iron plates in shipbuilding was 
very seriously discussed. Now the two materials are hardly 
likely to become rivals, their relative position being sharply 
defined. Steel has its uses, which are becoming more univer- 
sally acknowledged. But while the present aspect of commer- 
cial affairs continues, iron from its much cheaper price will 
the ordinary material employed in shipbuilding. Viewed from 
every standpoint that now presents itself, it appears that the 
resent year will be one of un eled prosperity for the 
peed iron trade. When what is in hackneyed 
haseology, termed the ‘‘ wave of prosperity” over 
that district, it was converted into a huge gambling-ground. 
were from private companies 
speculators, who resold to limited liability companies at ex- 
a high prices. The capital of such concerns was 
therefore a great deal more than the intrinsic value of their 
assets, and consequently the lamentable spectacle of mort- 
gagees unable to ise the amount of first charges out 
of t furnances and w me common when the 
day of reckoning arrived. A great deal was said while 
the depression lasted ‘of the ae extravagance 
of ironmasters and others engaged in the trade. No 
doubt that was indicative of the kind of management that 
proceeded in their business affairs, but otherwise was of very 
small moment. The great evil of the ner bitter days was 
that the trade was altogether on a false basis. ‘The capital of 
most concerns was at least double what it ought to have been, 
The working expenses were ridiculously extravagant. In 
very solemn tones the ‘‘lessons of adversity” were referred 
to only a short time since. But the fear now is that em | 
are going to be disregarded, Forgetfulness of the past 
rash speculation may undo the benefits which circumstances 
are now conferring. 


THE GOVERNMENT AND THE METROPOLITAN WATER 
COMPANIES, 

‘THE Government have after all bought out the Metropolitan 
Water Companies. The sale isnot yet complete, that is to 
say, the money has not yet been paid, but there is little 
reason to doubt that the price has been settled. The whole 
transaction has been carried on with suspicious secrecy, 
it cannot be regarded by the water consumer without appre- 
hensions. Is water to be dearer or cheaper? Are we to have 
a new class of turncocks? Are there to be police regulations 
in force concerning the use of water? These and many other 
queries rise up for consideration. Some will welcome 
any change, but on the whole the Metropolitan Water Com- 
panies have dealt fairly with the consumer, and in certain 
cases they have not claimed the 10 owe cent. dividend to which 
they were entitled by their Acts, It may be found that the 
change will not be pleasant, and that after all the companies 
were better providers, and more courteous considerate 
sellers of water than the Government will be. 
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A Treatise on Hygiene and Public Health, Edited by ALBERT 
H. Bucx, M.D, London: Sampson Low, Marston, Searle, 
and Rivington. 1879. 

[Concitupine Norice.] 
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he quotes laboratory experiments and observations on 
rivers, which tend to show that the alleged purification 
does not take place, he says, “It cannot be denied 
that some chemical change does take place in a polluted 
stream, and the question arises whether the readily 
decomposed substances are those which cause the 
injurious effects ascribed to impure waters, or whether 
the products of their cages sere: or the more perma- 
nent of the polluting substances, may be equally 
injurious. Then if the germ theory is correct, and if 
i we know of the permanence of other germs whose 
wth is traceable can serve for analogy, we should 
infer that these germs might well resist the action of the 
air or of the oxygen dissolved in the water.” He then 
cites thirty-four observations on the water of the 
Merrimac at different widely separated stations, and 
shows that though it is impracticable on such a stream 
to trace the progress of destruction of organic material 
by oxidation, there is no doubt that an appreciable 
amount is destroyed. Fish and plants, deposition of 
mechanically suspended solids which carry down other 
material, and dilution, all work together to effect some 
8 of the desirabilit: covering reservoirs 
or pe the author ak as one reason, that 
in summer the water “ becomes heated above its natural 
temperature,” which favours vegetable growth, a soine- 
what curious illustration of the lax use of the word 
“natural.” Shallow well water or ground water, as sources 
of town supply, are, with various conditions and circum- 
stances affecting these, considered at great length and 
with much 
versant with German opinion on these subjects, and 
es much use of German investigations. ‘ith a 
class in this country and in the metropolis the 
opinion prevails that deep well water alone is really 
safe as a_ beverage. bout seven years ago a 
similar feeling against river and surface water caused the 
German Public Health Association to pass a resolution, 
after much discussion, to the effect that “spring water 
alone, either that coming to the surface naturally or 
reached by sinking properly constructed and properly 
protected wells, is the only admissible source of water 
supply.” The unnecessary restriction which this resolu- 
tion in favour of purity in a laboratory sense would, if 
observed, have imposed, was soon after seen; and in 1875 
the resolution was altered so as to say that spring water, 
well water, and filtered river water may fulfil the con- 
dition required of a good drinking water. This is a fact 
which should be learned by Londoners in order that the 
mania for deep well water may not again afford 
an excuse for the expenditure of large sums for 
magyar expenses, incurred without sanction, and 
or the sake of providing a second and high-pressure, 
high-price, and small-quantity supply; a supply which 
would involve millions for new ps more millions for 
costly fittings, and even more millions for street repairs. 
Filter beds and filters receive ample notice. In America 
a layer of “ Excelsior” or fine wood shavings is used in 
filter beds, but the author deprecates its employment. 
Domestic filters are considered of doubtful value, except 
in places where sufficiently frequent attention is paid to 
the filtering media. For tap filters, which seem to be much 
more used in America than in this country, those which 
are filled with fine clean quartz sand are deemed best. 
but of the various domestic quantity filters—most of 
the examples of which are of English make, including 
the most recent—those using animal char are con- 
sidered best, granulated charcoal being, perhaps, the 
most useful. 
Water, there is a little apparent repetition of what has 
been done by Mr. Billings, but it is only that his 
subject makes it necessary for him to develope 
some questions only touched upon in the former 
part. In that part, which deals with the dis- 
posal of pagers the difficulties which attend its dis- 
charge into tidal rivers are noticed ; and here a remark 
is made which bears upon the controversy not yet settled 
as between the Thames Conservancy and the Board of 
Works. “In tidal rivers the suspended matters are 
carried up stream as well as down stream, unless the 
outflow is regulated so that the discharge takes place 
only with a descending current. Even with this pre- 
caution, it is shown by Mr.—meaning Sir Joseph— 
Bazalgette that a portion of the solid matters contained 
in the sewage and carried down to a certain point by the 
ebbing tide is returned again by the ascending tide and 
deposited above the point of discharge.” More than one 
of those who take this view would like to know where 
this is recorded of the engineer to the Metropolitan Board. 
In speaking of discharging sewage into the sea, it is 
stated that the “outlets should be protected by flap 
valves in order to regulate the action of the winds, 
What is here meant it is difficult to see. Engineers may 


be expected to do a good deal, but the line must be | W 


drawn at regulating the winds by a few valves, 

Though generally carefully written and complete, the 
division dealing with the numerous subjects in which 
the atmosphere or atmospheric air forms the chief 
element, is not so free from errors as those which have 
fem it. The science of the following sentence 

somewhat loose :—“ The specific heat of bodies is 
inversely proportioned to the pressure under which 

y are placed. A solid like copper compressed by 
force of blows not only becomes heated—which is, in part, 
due to the transference of the momentum of the hammer 
with change into heat—but itsspecific heat is permanently 
lessened until it is brought back to its former density by 
annealing. Gases from which the pressure is removed 
become sensibly colder ; the heat contained is not lost, it 
is withdrawn from observation.” This is not the only in- 


stance of this kind. the superiority of a 
circular section for domestic chimneys, the author says 
these “ a * made by placing common glazed earthen 
pipes wi a square brick chimney; the t 

spaces left at the four i 


very impartially considered by Mr. Billings, and though 
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care. The author seems to be fully con-| 
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or gas pipes.” This latter proposal certainly beats any- 


thing in the way of hiding up pipes and placing them in 
awkward or dangerous scallions ever achieved by a 
plumber. Again, the statement that “for an ordinary 
room a circular funnel of the diameter of Gin. or 8in. is 
sufficient,” which, with the statement that “in round 
numbers 1000 cubic feet of air are required to burn 1 Ib. 
of wood,” suggests that the author’s ideas of comfort in an 
“ordinary room” are not common. Farther on, however, 
round numbers are given up for something more exact, 
and Morin, Parkes, and others are quoted, showing that 
from 80 to 120 cubic feet are sufficient. f 

The chapters on the general principles of hospital 
construction deal briefly but in a very practical manner 
with the location, arrangement, heating, ventilation, and 
drainage of this special class of structures, English and 
French hospitals affording subjects for comparison and 
guidance. The excellent bibliography which concludes 
this division affords a good index to sources of partic 
information. 

This notice has already extended to such a length, that 
we must refrain from any remarks upon the hygiene of 
occupation of coal and metal mines, of the naval and 
merchant marine, and of public nuisances, all of which 
contain much that is extremely useful to sanitary engi- 
neers and shipowners. Altogether the work is well 
edited, and contains a vast mass of information so 
arranged as to show the connection between theory and 
practice of hygiene. It is of technical value to physicians, 
sanitary engineers, and architects, and of interest to the 
educated general reader. 


PRIVATE BILLS IN PARLIAMENT. 


On the 22nd inst. Mr. Robinson, the Examiner, decided, after 
come formal proofs, that in relation to the following Bills the 
Standing Orders had been complied with :—Wrexham Water, 
Eastbourne Gas, Northampton Tramways, Portmadoc Water, 
Hounslow and Metropolitan Railway, Cathcart District Railway, 
Witham River Ontfall Improvement; Freshwater, Yarmouth, 
and Newport Railway ; tterkenn: paiies. Burton-upon- 
Trent Corporation, Hundred of Hoo Iway (Extension), Cale- 
donian Railway, Cork Improvement, Caseiakdergus Harbour ; 
Railways” Pontypridd, Caerphilly, nd port Rail 

ilway; Ponty aerp an ew. way. 
To the petitions fo the Port Talbot and Rhondda Railway, 
the Glasgow South Suburban Railway (No. 2), and the Man- 
chester, Halifax, and Bradford Railway Bills, there was no appear. 
ance. The Caledonian Railway Guarantee Companies’ Bill 
was a until the 28th instant, and the Rathmines and 
Rathgar ‘'ownship Water Bill (opposed) until next day. As to 
the Belfast, Holywood, and Bangor Railway Bill, the Examiner 
stated, after a great deal of argument, that several allegations 
against the Bill had been sustained, and consequently the 
Standing Orders had not been complied with. The Liverpoal 
and Birkenhead Subway (opposed), the Medway Conservancy 
pet, Rochester Corporation (opposed), and the South- 
Rastern Railway Bills were until next day, 
with the exception of the last-named Bill, which stands for the 
29th instant. In the case of the Nantlle Vale Drainage 
‘Tramway Bill (opposed) there was another long a ent. 
Ultimately the Examiner decided that the Standing Orders had 
not been complied with, ‘The Examiner sat until a quarter past 
seven o'clock, 

On Friday last the Examiner, Mr. Robinson, decided that in 
relation to the following Bills’ the Standing Orders had been 
complied with:—Rickmansworth and Watford Extension Rail- 
way; Beverley arid Barmston Drainage; London Gaslight 
Company ; London and North-Western Railway ; London and 
North-Western Railway (Sutton Coldfield and Lichfield Rail, 
way); Huddersfield South and East Junction Railway ; King’s 
Lynn Corporation; Prescot Gas; Liverpool and Birkenhead 
Subway (opposed) 5 Rathmines and Rathgar Township Water 
(opposed) : hester rnin (opposed), In the case of the 

edway Conservancy Bi the Examiner reserved his 
decision until Monday. The following Bills were postponed i 
Hinckley Local Board Gas; Maidstone and Ashford way ; 
ton Improvement. 


On Monday the Examiner decided that the following private 
Bills comaites with the Standing Orders :—London and South- 
Western Railway ; Hull, Barnsley, and West Riding Junction 
Railway and Dock ; Wigan Improvement ; Ackworth, Feather- 
stone, Purston, and Sharlston Gas ; Hull Lighting ; London, 
anna and South Coast Railway ; Glasgow South Suburban 
Railway (No. 1); Aston (Liverpool-street) Burial Ground ; 
Bristol Corporation ; Wednesfield and Wyrley Bank Railwa 
(Abandonment) ; Strathendrich and Aberfoyle Railway ; Med. 
way Conservancy (op ); Maidstone and Ashford Railway 
i ‘ort and Channel Dock; Caledonian 

teed Companies ; m Improvement 
). As to the petitions with regard to the Glasgow 
and Bothwell Extension Railways, and the Leominster and 
Bromyard Railway Bills, there was no appearance, ‘The follow- 
ing were tponed :—Chepping Wycombe Borough Exten- 
sion; Southern Railway (Cashel Extension Abandonment) ; 
Belfast Central Railwa; — Lines, &.) (opposed) ; Belfast, 
Strandtown, and High Holywood Railway (opposed) ; East Nor- 
folk Railway (op 1); Fakenham and Melton Railway 
(opposed) ; Glenaritf Railway and arbour (opposed); Rath- 
mines and Rathgar ‘Township (Vartry Water Supply) (opposed) ; 
Lynn and Fakenham Railway (opposed) ; Didcot, Tooter, and 
Southampton Junction 

On Tuesday he decided that the following Bills complied with 
Standing Orders:—Loose Valley Railway; Clacton-on-Sea 
Special Drain District ; Cleveland Extension Mineral Rail- 
way ; Cardiff Water; Mersey Railway ; Swansea and Mumbles 
Railway ; Aberdare Markets and Town-hall; Maidstone Gas ; 
orcester and Aberystwith Junction Railway ; Lancashire 
County Justices; Swansea Harbour; Mersey Docks and Har- 
bour ead | Liverpool United Gas; Preston Tramways ; Chip- 
ing Wycombe Borough Extension. As to the Gateshead and 

uth Examiner decided that the Stand- 
ing Orders had not been ym ny with, and gave a similar 
decision with regard to the Dublin Central Tramways (Amend- 
ment and Extension) Bill (opposed), and the Dublin thern 
District Tramways Act Amendment Bill (opposed) but as to the 
two latter Bills reserved some points. Wi to the Lynn 
and Fakenham oy Bill, the opposition was opened and the 
case adjourned. The following were postponed :—Coventry and 
Nuneaton Tramways, South Lcceroptions Gas Company, Ben- 
ington and Wainfleet Reclamation, Wandsworth and Bins 
Gas, Wakefield Corporation Water, Devon and Cornwall Railway 
= 1), Devon and Cornwall Railway (No. 2), Taff Vale, Great 

estern and Merthyr Junction Railway, East Norfolk Railwa: 

(op Fakenham and. Melton way (0; North 
ublin Street Tramways (Am t and 
The Examiner sat until six o’c 
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society, held by permission in the theatre of the tution, of 
Civil Engineers, an inaugural was delivered Mr, W. 
os president for to year, 


and London, Chatham, and Dover | ha 


87 


= 


THE TAY BRIDGE. 


Mr. Law, C.E., has been sent to Dundee to prepare 
report on the existing condition of the remains of the 
Tay Bridge. We presume that his investigations will be 
confined to the fatal thirteen spans. If they were to 
extend to the remainder of the bridge much valuable 
time would be lost. More than a month has elapsed 
since the bridge fell, and the examination now being 
made by Mr. Law should have heen carried out within a 
very few days after the occurrence. Oxidation has done 
its work, and it will now be impossible to distinguish 
between old and new fractures. It is stated that the 
Board of Trade have obtained a complete set of photo- 
graphs of the débris on top of each pier, but 
they have refused permission to others to follow their 
example, or, seers permit anyone to land on the piers, 


We can understand that the Board of Trade may desire 


ular | to preserve everything in statu quo; but on the other 


band, there should be no secrecy. Everything connected 
with the destruction of the bridge ought to be submitted 
to the profession for examination and criticism; and 
a be gained by preventing the technical journals 
from obtaining the fullest possible information. How 
much that is valuable and interesting a set of photo- 
graphs might be made to reveal will be gathered from 
an engraving which we publish above. Precluded 
from taking sare pe we have within the last week 
an examination of the piers made from a boat, and 

the results of that examination may be thus stated. The 
lower — of the pier foundations are quite sound. 
They have not failed, or any way contributed to the 
destruction of the bridge. The two upper courses of 
masonry—that is to say, two of the four tiers of cap stones 
—have been for the most part shaken or torn up. This 
statement is a contradiction of previously published 
assertions to the effect that the greater number of the pier 
caps remain undisturbed. Some signs of strain, indeed, 
appear in every pier, and whether much or little, always 
about the western cutwaters. In some cases, however, the 
injury done is very well marked. Counting from the 
south end, the 5th, the 9th, the 11th, and the 12th piers 
ve had the masonry of the west cutwaters torn up 
for a depth of 32in., representing the two upper courses 
and the length of the holding-down bolts. The chief 
—— was done to the 11th pier. The 9th has suffered 
severely, but not to the same extent. Of the southern 
pier which remains standing—that is to say, the pier on 
which the end of the first of the thirteen main girders 
rested—the uppermost horizontal bracing—see 
NEER for January 9th, page 26, Fig. 7, for details of the 
bracing—has disappeared, and the two next braces below 
are broken, as are also the diagonal intermediate bracing. 
Of the Ist of the destroyed — two tiers of the vast 
iron columns still stand, and the bracing of these is yet 


and | entire. 


Of the 2nd pier, all the columns have been broken 
short off at their bases. — 

Of the 3rd pier, one tier of columns still stands with 
the bracing complete. 

Of the 4th pier, all the columns have been broken off 
at the tops of the s or feet. 


Of the 5th pier, all the columns were in like manner - 


broken off short at the tops of the bases, and two courses 
of masonry in the cutwater, through which the holding- 
down bolts passed, were disturbed. 

Of the 6th, 7th, and 8th piers, precisely the same 
thing may be said. 

Of the 9th pier, two of the columns, namely, those at 
the west and the south-west, have been broken about 
10ft. above the bases, while the remaining columns were 
broken off just above their bases, The two which broke 
high up, canted the two upper courses of masonry over 
toward the east. 

Of the 10th pier the columns have been broken at the 
tops of the bases, and the courses of masonry are started 

round the pier. 

Of the 11th pier the west and south-west columns 
have entirely disappeared, with the two top courses of 
masonry beneath.them. ‘The others have broken off at 
the tops of their bases, and the two courses of masonry 
below them have been very much shaken. 

Of the 12th pier, the west column with the two 
courses of masonry beneath, have been Age away; 
remainder have been broken across above the base. 

Of the north pier still standing, and carrying the ends 
of the smaller pomes the whole of the bracing in the 
centre and south side has been swept away, apparently 
by the falling of the large girders. me of the bracing 
in the space between the south-east and east columns 
has gone ; both these columns are cracked across at the 
bottom, and the first is broken and somewhat displaced 
at the upper end. Although, from what we have said, 
it appears that save with the exceptions we have specified, 
the columns have been broken across just above their 
bases, yet it must be borne in mind that the quantity of 
débris and wreckage on the piers has rendered it difficult 
to obtain accurate information on this point, and it may 
be that some of the piers have been broken off a little 
higher up. Our readers can draw their own deductions 
from these facts; to us they appear to corroborate all 
that we have already said. ‘They prove conclusively that 
the bridge simply stood upon the piers, and that its 
stability, such as it was, was due only to its weight. 

The more carefully all that is connected with that por- 
tion of the structure which fell is investigated, the more 
extraordinary appear the statements made pabbiely by Mr, 
Gilkes and Mr. Grothe concerning it. For example, it 
will be remembered that Mr. Gilkes told the members of 
the Cleveland Institute of Engineers in November, 
1876, that the surface of each main girder on which 
800 feet, and althou, the 

re seem we acce; it as correct, and have 
used it in all the recent calculations we have made. We 


this have recently ascertained, however, that the area, was 


uare feet: Furthermore, we have 


about 1700 
aacertained that the weights which have been published 
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FROM A PHOTOGRAPH TAKEN AT LOW WATER. 


THE TAY BRIDGE—FALLEN GIRDER. 


are wrong. So far as we can ascertain, they may be stated 


as follows :— 

Girders— Tons, 
Two girders and cross bracing ... ... 240 
a wrought iron cross girders 12 
Wooden decking 6in. thick ... ... 40 

Total 320 
Pier— 
Six cast iron columns 43°5 
Concrete in ditto ... . 390 
Horizontal double channel iron braces 100: 
Diagonal braces 50 
Sundries, flanges, &. 125 
Total 1100 


The total weight available for stability was therefore 430 


| 


»~ 


figures—1700ft. for the girder, and 2000ft. for the 
train, or in all 4500 square feet. If the surface 
had been 4000 square feet, 10 tons per 1 lb. of wind 
pressure per foot would have been required in each 
pier and girder to resist the overturning force of the wind, 
as explained at p.49. With a surface of 4500 square feet, 
the margin of safety which a weight of 10 tons would have 
secured would practically vanish, consequently the bridge 
could not be expected to withstand, without upsetting, a 
wind pressure of 43 lb. on the square foot. 

_ The accompanying diagram shows accurately the posi- 
tion of each column on the pier, and our readers will find 
no difficulty in using the figures thus given in 
making a revised calculation on the basis indicated. 
It will be seen that although the weights are aug- 
mented, the surface is augmented also, and that 
nothing has been elicited so far by our investigations to 
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tons on each pier. And these figures must be taken in 
those given in our last impression, p. 67, 
where the estima ight is taken at 380 tons. The 


THE TAY BRIDGE—GROUND PLAN OF PIER TOP. 


show that the bridge could ever have been safe in an 
ordinary gic, or that a hurricane was required to over- 
throw it. It is much to be feared that this broad fact will 
be overlooked, and that valuable time will be wasted 
in preparing specimens and getting tests made by Mr. 
Kircaldy or some other authority to ascertain the quality 
of the metal in the girders and piers. It is quite plain 
that the quality of the metal, good, bad, or indifferent, 
had nothjng to do with the catastrophe. If the columns 


had been made of cold blast iron, if the bracing had been 
heavy and of the best material, the bridge would have been 
destroyed all the same. It would have been overturned 
bodily. Nothing that: could possibly have been done in 
the way of stiffening the columns, or augmenting their 
strength, could have compensated for the want of 
efficient anchorage. It so happens that the piers were 
too weak to render even such ancho as there 
was available, and it would be breaking a butterfly on 
the wheel to ascertain that the cast iron was rotten, and 
the wrought iron little better than puddled bar. No 
such decision is wanted or expected from Mr. Barlow 
and his colleagues. All the evidence goes to show that 
the design of the bridge was defective to such an extent 
that no perfection of material could make it better, while 
no defect in the quality of the metal could make it 
worse. If the inquiry can prove that there were 
redeeming features in the design which we have failed 
to discover, then Mr. Barlow should strain every nerve 
to make them public at once. If, on the contrary, 
nothing turns up in extenuation, then let it be frankly 
confessed that a blunder has been committed—by whom 
it is for the court of inquiry to say—and let the nature 
of this blunder be stated very clearly and with all the 
authority that Mr. Barlow’s court can give it, as a beacon 
to warn future generations of engineers. 


THE SHEFFIELD, and LINCOLNSHIRE 
way.—This company is for its size committed to a large 
expenditure on capital account, but the great bulk of 
that expenditure is on joint lines. In the last half-year for 
which the figures are officially obtainable it spent £375,116. Out 
of this, only £88,489 was expended on lines open for traffic, a 
proportion considerably below that of many other railways at 
present time. On lines of its own in course of construction it 
spent £1988 only ; on working stock, £9848 ; on subscriptions to 
other railways, £191,000; and on dock and steamboat works, 
£83,790. Inthe half-year which has = been completed the 
estimated expenditure was £315,000, or £60,000 less than that of 
the preceding half-year. It was anticipated that on lines open 
for traffic £135,000 would be spent; on working stock, only 
£5000 ; and on subscriptions to other Pepin the balance of 
£175,000 was to be expended. The works at Grimsby claim no 
small portion of the amount on “lines open for traffic,” and the 
contemplated further expenditure after the end of last year on 
this was the heaviest item. On the lines open for ic, the 
subsequent expenditure was estimated at £117,000. The expendi- 
ture on works not commenced upon opened lines is estimated at 
£200,000. The subscriptions to other railways include those to 
the Cheshire lines, the Macclesfield Railway, and the W: 
Junction Railway—on which, for some time, £20,000 a month 
been spent, whilst there are works not yet commenced and in abey- 
ance, the estimated cost of which is £720,000; so that the total 
expenditure of the Manchester, Sheffield, and Lincolnshire Com- 
pany, after the close of last year, is stated at £1,242,000, more 
than one-half of which is for works in abeyance. For some time 
there has not been much reduction in the rate of the 
expenditure of this company, but it is evident that the 
works in which it has an interest are rapidly drawing to 
tion, and unless it enters immediately aon the tion of 
some of the works in abeyance now—which is AF probable—a 

eshire as we have seen, are ap com 

i mpany, e not 
Gately be roplaced by new works of equal moment, 
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corrected Weights are girder and trestie work, 430 tons, | 
half the weight of train 100 tons, Giving a total of 530 | 
ns, ene of 380 tons as given last week. The area 
available for the ‘action of the wind must be increased 
in like manner by 900 square feet. The total surface | 
would therefore be 800ft. for the pier—Mr. Gilke’s 
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CONTRACTS OPEN—DENTON BANK BRIDGE, NEWCASTLE-UPON-TYNE. 
MR, A. M, FOWLER, M.I.C.E., ENGINEER. 


XXX 


Sy 


48 FEET SPAN 


BRIDGE 


BENTON BANK 


SECTION ON LINECD. | 
' 
| 
| 
! 
| 
{ 
a | 
HALF SECTION | 
LONGITUDINAL GIRDER 
| | 
| HALF PLAN 
SCALE OF FEET < 
NTRACTS OPEN. lattice bars to be 3in. by ,in. and Sin. by 4in., in equal quan- | and base of columns, The joints of longitudinal above FS 
oe — tities as before descri and all the bake ars theeghees to | cast iron pillars are to be enclosed by cast iron pi. rs to the ae 
DENTON BANK BRIDGE, NEWCASTLE-UPON-TYNE. | have sa iron as central and otherwise secured to the 
to be sti at lates wi in. | pillars an e longitudi: irders. 
Tue following is an abstract of the specification for the erection | ight angle stiffeners din’ by in. by din, rivetted bo ox the February 


ick, having 
and completion of a wrought iron lattice girder bridge over | to ae bars not ro and bottom booms, Wrought iron bed- | next, endorsed, ‘‘Tenders for Ironworks, Benton Bank Bri ie 
Denton Bank-road, Nouseaiie-quse Tym :—This contract com- | plates 1ft. 3in. by 10in, by 4in., bolted to transverse girders with | addressed to the chairman of the Park Committee, Clerk’s Ps 
the manufacture, erection, fixing, painting, and completion | slotted holes. The longitudinal girders to be constructed with a | Town-hall, Newcastle-upon-Tyne. 
of the whole of the wrought and cast ironwork for the bridge. | camber of 3in. when fixed with the permanent load. The ends 


ve 08. n the ings No. ws plan, lo to end, e holes for the same yer Pee 
part elevation, and sections of proposed bridge. No. 2 drawing for expansion and contraction. The cross 


shows details of stone abutments and piers, and details of iron- ers to be 2ift. 10in. over all, 1ft. 8in. deep in centre, and in. ‘ti Pe > = 
work of side spans. No. 3 drawing s ows details of ironwork web-plates jin. thick, angle irons of central span— to Midge Tedwing 
of middle span. Of these we reproduce No. 1. 4ft. by 2hin. by ,’,in. In side spans. ers Moy Mr. William Annan, en 

General Description.—The main girders of sid to be each | 4ft. 4in. ai : irons 3in. by 3in. by jin. Tee iron} 4, the Asia, for service in the Repulse; Mr. William cat 
27ft. 9in. long, and central span 47ft. 10in. long, all of the lattice | stiffeners, 4in. by Shin. by gin. These cross girders are to be McQuire, engineer, to the Revers s and Mr. William J. 
, allowing for 2in. gen between them ; the total length over | bolted, with steel bolts, to longitudinal girders, as shown. The Fellowes, engineer, to the Lord W. : 
all will be 1 6in., the clear space between stone abutments | cross girders acting as ties between metal columns to be 1ft. 8in. ws By 
100ft., 4ft. 9in. total depth between angle iron of flanges, the | deep throughout, as shown. These ties to have two rows of | THE ENGrInrEr’s ANNUAL AND ALMANACK FOR 1880.—Wehave & 
angle irons included. e booms of side spans to have flange | gusset-plates at each end, with angle irons 3in. by 3in. by }in., | received a copy of this annual; the fifth year of its appearance. as 

ang ter by ,%in.; top web plate, 6in. by }in.; bottom ditto, | to act as a bracket or corbel to give additional support to main | Mr. Donaldson, its editor, endeavours and succeeds in making it 
in. in. 
ice 


.j angle irons on each side, 3in. by 3in. . The ers. Gusset pieces of tee iron 4in. by Sin. by din. to be placed | # cheap yet useful annual for engineers at sea. Beside contain- 
to be 28in. by tin., and by fin, tn quan: | Sarthe top of rivetied to wobtof | ing a lot of useful rules, tables, and dats to engineers, i 
tities over the whole of side that is, dividing each span | girders, to stiffen the same at every alternate cross girder. The ords some amusing as well as instructive articles and notes. 
into four, the two central divisions will be 2hin. by fin. and the | roadway to be formed of boiler-plates gin. thick, rivetted to | The table of squares and cubes ought to be carried to higher 
The girders to be stiffened at secured Imnateinally with tee fron, 4tin. by | numbers to be useful ; in other ——— cheap little almanack 


cross ers, and 
fin., having upright | 1fin. by ;,in. The rivets to 
tted to lattice bars except at the jvints of angle irons, flange joints, and tee iron| Kunsineton Musevum.—Visitors during the weak 
top and bottom booms; at ends next piers with plates 1ft. | stiffeners to cross girders, and, where shown, the pitch will be | Jan. 24th, 1880:—On Monday, Tuesday, an Ror iy » free, 


wide by jiu. thick ; central span to have end plates 1ft. wide by | reduced to 3in. The cast iron pillars to be by 1fin. tie | from 10 a.m. to 10 p.m., Museum, 10,521; mercantile marine, 
jis ei 4in. by 4in. by in. A wrought iron bed-plate | rods. The four pillars supporting the girders to be of cast iron, | building m and other collections, 1551. On Wednesday, 
by 9in. by din. to be rivetted to ends of girders; rivets to be | at least 1jin. thick, with caps, base, mould: panels, &c.; bed- | Thursday and day, admission 6d., from 10 a.m. till 4p.m., 
tersunk on underside to insure the girders lying flat on the | plates 2in. thick, sunk into stone of piers; on at Sad yay one Museum, 1353; mercantile marine, building materials, and other 


10in, by yers, as shown. ‘Top web-plate, 6in. ect t ; ho -down . diam: with nuts com- ormer, 


ameter and 4in. pitch, | recommends itself for a place in the engine-room. 


din.; angle iron, 4in. by din. by din. 8b, to the square foot between bed-plates | 18,674, 
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RAILWAY MATTERS. 


A sTEAM tramway has been opened between Madrid and 
Wallecas, and will be carried on to Arganda. 
Tue new line of railway between Castle Eden and Stockton 
will be opened for passenger traffic on the 1st of March. 

In Victoria—Australia—a railway to investi- 


An accident occurred on Monday on the North-Eastern Railwa 
near Silkworth Colliery. The boiler of a locomotive poe atm | 
destroying the engine and badly scalding the guard and fireman. 

Axsout 99 cent. of the total numbers of personal accidents 

to the Board of Trade by the several railway com 
during 1878, amounting to 1112 persons killed and 6057 faaed, 
were accidents not happening on trains on journey. 

A numBeERr of locomotives, belonging to the Philadelphia and 
Reading Railway Company, have been seized by the Revenue 
officers, to enforce payment of aclaim of 168,000 dols. 

i the company, and as a test case for the settlement 
ilar claims, amounting in the aggregate to 500,000 dols. 
As illustrating the force of the wind on pone J carriages, the 


ire Chronicle January 3rd that on the 
previous a morning, “as a train was passing the 
points at Magor Station, a few miles below Chepstow, the guard’s 


van and a truck in front of it were overturned in consequence of the 
h On the same morning the top was blown off a closed 


’ truck as it was passing over the tubular bridge at Chepstow.” 


Tue Westinghouse Brake Company have hitherto been de- 
= mainly on their extensive manufactory at Pi » in 
erica, for the supply of certain portions of the apparatus for 
continuous brakes ; but the company has now found it necessary 
to establish a manufactory and warehouse in London, situated in 
Canal-road, near the — Cross Railway Station. The offices 
have also been transferred from Westminster to King’s Cross. 

In concluding his report on a collision which occurred on the 
6th ult., at Dumbarton station, on the North British Railway, 
Major Marindin says :—‘‘ This collision was caused by want of 
caution on the part of the driver of the light engine, which was 
following the 9.15 a.m. passenger train from Cowlairs, in order to 
take on the Balloch portion of the train from Dumbarton, but it 
is a collision which could not have occurred upon a line properly 
worked upon the block system.” 


TuE railway authorities or the Prince are evidently not afraid 
of hi speeds. The which the Prince of Wales 
travelled back from Liverpool week did not leave Lime- 
street station in that town till some time after the appointed 
hour, his Royal Highness having been delayed. The delay was 
made up for by extra speed, the train accomplishing the distance 
between Liverpool and London in the short space of four hours, 
necessitating a mean speed of 50°5 miles per hour, and a maximum 
of probably over sixty. 

A BILL for the construction of the foto Dine, to connect 
the railways of the Tyrol by Landeck, gh the Arlberg, 
with B on the Lake of Constance, was on Saturday last 
presented to the Reichsrath. The Government proposes th 
construction of the railway by the State, and asks a credit for 
this purpose of 55,000,000 florins—about £3,500,000. ‘There has 
at, wn an agitation for the construction of this line, which is 
to make the connection of Austria with Switzerland, and 


— ly the great grain markets on the Lake of 
in oe of the German railways. So ~ | as the favourable | flood tid 


conditions upon for the through c from Austria to 
Switzerland by the South German railways were in force, there 
was no special occasion for the construction of this costly 
mountain line, but now that there is, at least, some uncertainty 
as to whether the advantages in this respect formerly enjoyed 
will be continued, it is not surprising, says the Vienna corre- 
8 ent of the Times, that there should be a determination to 
place the country for the future beyond the reach of all unfavour- 
able contingencics in this direction. 


Tue accidents on American railways in November last give a 
total of 86, by which 16 persons were killed and 64 wounded. 
Eight accidents caused the death of one or more persons each ; 
12 caused injury but not death, while in 64, or 74°4 per cent. of 
the whole number, there was no injury serious enough for record. 

compared with November, 1878, there was an increase of 18 
accidents, of one in the number killed and ten injured. 

idents are classed by the Railroad Gazette as to their nature 
and causes as follows:—Collisions: Rear collisions, 27; butting 
collisions, 6; crossing collisions, 3; 36. Derailment: Broken 
rail, 1; broken wheel, 1; broken axle, 2; broken draw-head, 1; 
broken bridge, 4; s ing of rails, 2; wash-out, 1; accidental 
obstruction, 5; cattle, 2; open drawbridge, 1; misplaced switch, 
73 popes. misplaced switch, 2; unexplained, 19; 48. Boiler 
explosion, 1; broken connecting-rod, 1. Total, 86. Six collisions 
were caused by trains breaking in two—an illustration of the 
necessity for automatic continuous brakes; two by cars run out of 
sidings upon main line ; one each by failure of brakes, by failure 


~ to use signals, by a misplaced — by carelessness in side- 


tracking cars and by the failure of a conductor's watch to kee 
time. There were 21 accidents traced directly to defect or failure 
of road or equipment. Four broken bridges are recorded ; one was 
an old wooden bridge, two failed from derailed trains striki 
and knocking down the trusses, and in the fourth case an investi- 
gation is in progress. is is an illustration of the necessity for 
say, three heavy guard rails placed below, at and above buffer 
level. Eight carelessly misplaced switches keep up the number, 
an open draw accident, surely the result of carelessness some- 
where, is in the record. ‘Train-wreckers this month confined 
their attention to switches. 

THE construction of light railways in unsettled colonial lands 
is a work which demands the attention of capitalists as well as 
engineers. Mr. Angus Mackay, Brisbane, has for a long time 
past lost no opportunity of urging on the Queensland Govern- 
ment the construction of light railways. A few months since he 
brought the matter before the House of Assembly in the follow- 

formal motion :—‘‘(1) That settlement upon a farming basis 
is hindered in this colony in consequence of the loss a time, 
expense, and difficulty of transporting bulky produce long dis- 
tances over bad roads. (2) That it is desirable to commence a 
system of low cost railways constructed and conducted upon 


Government engineers being the basis of calculation for the said 

ital.” After considerable discussion, the motion was ulti- 

mately withdrawn to be brought forward in another form ; but 

the subject should not be allowed to drop, as there can be no 

uestion, says the Australian Engineering and Building News, 
t only be induced to embark in the 

cheap 
the districts through which lines 


e | ing them with large 
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NOTES AND MEMORANDA. 


Tue use of the atmospheric system of raising coal is continued 
in France with success and economy. sg 


Cc. 
of the same solvent at 25 deg. C. Its specific 
0°98; it congeals at 12 deg. to 13 deg. C., and solid at 


40 deg. C. 
ische Zeitung warns the public of the my wapanenuen, 


From the statistical bulletin published by the Municipality of 
Paris it appears that in circumference the city measures 31,500 
metres, or, if we take the military road round the city, 33,300 
metres, or rather more than 20; English miles. From the 
cathedral of Notre Dame to the extreme boundaries of the city, 
the distance to the south and east is from 3780 metres to 
metres, and to the north and west 5000 metres to 6300 metres. 

Cart Barvs has been investigating the thermo-electric disposi- 
tion and the electric conductivity of steel, in their relations to the 
hardness of the steel. He finds that if a steel rod of uniform 
known hardness is broken in two, and the two original ends con- 
nected with a galvanometer, the hardness of pieces of steel can 
readily be ; for if the free ends of the test rods are laid on 
sample of steel which is to be tested, and either point of contact 

eated—e.g., with a small jet of steam—the thermo current 
will flow from the test rod if it is harder, and to the rod if it is 
softer than the sample. 

Ata late extraordinary meeting of the Russian Geographical 
Society, M. Severtsoff gave an address on the scientific explora- 
tion of the interior of the Pamir. Pamir is a very mountainous 
country, as high as Himalaya; for instance, the peak of 
Kaufmann is 22,580ft.; Mount oe which many of the 
rivers of Central Asia flow, is 20,900ft.; Mount Mustag, 25,800ft. 
Of all these the summits are covered with eternal snow, the limit 
whereof on the northern slope is at 14,000ft. high, on the southern 
at 19,000ft. The valleys of the Pamir are described in general 
as barren, only a few of them being covered with fertile meadows. 

In England, when questions of horse-power are considered, it 
is usual to express quantities by Watt’s 33,000 Ib. raised 1ft. in 
one minute. One-sixtieth of this, or 550 lb., the work done in 
one second is, however, more often used on the Continent, and the 
terms and measures are thus given by a contemporary :— 

Eng. equiv. 

pounds .. 550 ft. Ib, 

French .. Forcedecheval .. 75 kilog. metre .. 542°47 ft. lb. 
ee krafte 618 Fuss-funde .. 682°25 ft. Ib. 

Swedish .. Hast-kraft +» 600 skalpund fot .. 542°06 ft. Ib. 
R Syl-lochad 550 Fyt-funt 550 ft. lb. 


THE east coast of Hudson’s Bay is reported to be undergoing 
very considerable changes in its level. Since the posts of the 
Hudson’s Bay Company were established at the mouths of the 
various rivers, there has been an increasing difficulty in approach- 
i craft; and this elevation is estimated to 
amount to between 5ft. to 10ft. within the last hundred years. 
The same changes have been observed on the west coast of the 
bay, at the mouth of the Nelson and Hayes rivers, near which is 
an island called Mile Lands, now seven feet above high water, 
which, within the memory of man, was always submerged at 
e. 

ConTEMPORANEOUS with the announcement that caoutchouc 
plants cannot be grown in northern India, the Scientific American 
records the following :—‘‘ An insect tern! ig igre a species of 
india-rubber has been recently discove: in the district of 
Yucatan, Central America, by an American explorer. It is 
called neen, and belongs to the Coccus family ; feeds on the mango 
tree, and swarms in these ions. It is of considerable size, 
—— brown in colour, and emits a peculiar oily odour. ‘The 

y of the insect contains a large proportion of grease, which is 
highly prized by the natives for applying to the skin on account 
of its medicinal properties. When exposed to great heat the 
lighter oils of the grease volatilise, ae a tough wax, which 
resembles shellac, and may be used for ing varnish orlacquer. 
When burnt this wax, it is said, produces a thick semi-fluid mass, 
like a solution of india-rubber. 

In a recent letter to the Times, Lieutenant-Colonel Hale 
describes his method of using ether as a detector of faulty 
drainage. This letter, Mr. G. W. Wigner, F.C.S., says, should 
not be allowed to pass without comment. ‘‘ Ether,” he says, “‘is 
not only a dangerous liquid to use for such a purpose, and likely 
to increase any injury which may have occw to an existing 
drain, but by reason of the great density of its vapour it is a 
to cause erroneous conclusions when applied to any good and well- 
ventilated drain. In such cases the vapour of the ether, which is 
much heavier than atmospheric air, will escape and fall from the 
top of the ventilator, and so delude the experimenter. More 
than this, the vapour will injure, if not destroy, any red lead or 
similar joints which exist in the drain, and even if they were 
sound, will probably make them leaky. It will thus do perma- 
nent harm without even discovering a temporary leak, and all 
this will be done at a wasteful cost, and at considerable risk 
of exploding the inflammable vapour.” 


A PAPER of much interest was read before the Academie des 
Sciences, on the 5th inst., ‘‘On Carbonic Acid in the Air in its 
Relations with the Great Movements of the Atmosphere,” by M. 
Marie-Davy, being a discussion of daily mid-day analyses (April, 
1876, to June, 1879) at Montsouris, by MM. aes and Allaire. 
The quantity of CO, in 100,000 of air in volume varied 
between twenty-two and thirty-six. Winds blowing from Paris 
contained, on an average, less CO, than those from the country. 
This might be explained by CO, occurring more largely in air 
below than above the layer of clouds. ree periods are noted : 
in the first, to November, 1877, the CO, was below the mean, and 
sometimes very low; in the second, to September, 1879, it was 
considerably above the mean ; the third, commencing in October, 
1879, showing very little CO,. The second period was one of wet 
weather, and comprised two bad harvests ; the uatorial current 
was ominant in France. This current had less extension in 
the first, which was also less wet, and gave better harvests. A 
complete change—says Nature—in the atmospheric circulation 
seems to have occurred since October. 

AT a recent meeting of the Chemical Society, Mr. Warington 
contributed some notes on some practical points connected with 
his laboratory experience. The first point considered was the 
modification proposed by Dr. Frankland some time since, as a 
substitute for the steel blocks which form the air-tight connectors 
between the laboratory and the measuring tubes in the gas appa- 
ratus. It will be remembered that Dr. Frankland caused the 
measuring tube to end in an upright funnel, in which fits roughly 
a conical stopper which terminates the laboratory tube. ‘he 

joint was made tight by a piece of sheet india-rubber tied on the 
er end of this conical apes. The india-rubber being turned 
back, applied to the sides of the funnel, and the joint covered 
with mercury. This modification the author has found extremely 
convenient. One difficulty was the constant wearing out of the 
india-rubber, this was traced to its rubbing up and down as it was 
not absolutely fixed on the stopper ; by tying the india-rubber 


The author strongly recommends the “erg Oey! laboratory 
benches, ae &c., with paraffine. e wood is made 
a Bunsen 


col 
it must rapidly induce settlement in | rubbed in 
are carried. 
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MISCELLANEA. 
building appliances manufactures is to be 
e il. Particulars as to prospective arrange- 
ay may be obtained of Mr. J x os Black, manager, 161, Strand, 

THE wens the Portland cement for the Greenock New 
Dock Works—about six thousand tons—has been given by the con- 
tractor, Mr. J. Waddell, Edinburgh, to Messrs. William Levett 
and Co., London. 

Ovr Welsh correspondent writes :—‘‘ The colliers of the Ocean 
Colliery and others connected have decided not to join the Asso- 
ciated Colliers’ Union with regard to the sliding scale, but to 
adopt the Ocean scale. This will leave an opening for future 
disputes and troubles.” 

Ir will be remembered that some twelve months since the South 
Australian Government offered a reward of £1000 for an improved 
harvesting machine in the focm of a combined reaping 
thrashing machine. No less than twenty-nine entries for 
machines of this apparently complicated class. 

THE canal between the Plain of Colombey, in the Valais, and 
the Lake of Geneva, from 10ft. to 50ft. wide, and which has 
been several years under construction, has been completed. The 
object of the canal is to prevent the inundations to which this 
part of the Rhone Valley has been frequently subject. ; 


AT a meeting held in Worcester on Tuesday night it was 
resolved unanimously that the Liverpool water scheme would be 
very prejudicial to the interests of ae ee in the valley 
of the Severn, and that the Bill promoted by the Liverpool Cor- 

ration should be opposed in Parliament. Mr. ae 

.P. for the city, spoke in opposition to the Liverpool Bi 


Tue directors of the London and St. Katharine’s Dock Com- 
ny have given notice that they invite tenders for —— the 
Victoria Dock Extension with the new electric light, both in- 
ternally and externally, They purpose having fixed lights for 
lighting the quays and roadways and also the interior of the 
sheds, where some of the lights will of necessity be movable also, 


From the numerous inquiries which have been addressed to us 
from different parts of the country, as to where and at what 
price the small electric motor of M. Deprez for household pur- 
can be obtained, we think it reasonable, says the Electrician, 
to infer that a neat, cleanly, and economical little electric motor 
is ruch wanted fur home uses. We might suggest that a very 
neat little water motor ought to be possible at a very small cost. 


Ir is stated that Messrs. J. A. Currie and Co. have been 
entrusted with the order from Messra. W. Arrol and Co., Glas- 
gow, for the whole of the Portland cement that is to be used on 
the Forth Bridge works, The quantity required is estimated to 
be over twenty thousand tons. ‘The above order, we unde 
is equally divided between Messrs. J. C. Johnson and Co., 
William Levett and Co., Limited, cement manufacturers, 
London. 

On the question of the Government and the telephone, Messrs, 
David’ Moseley and Sons, telegraph engineers, of New Brown- 
street, Manchester, write to the Zimes that ‘‘ The tele- 
graph authorities do not intend by the infliction of a tax to 
interfere with private firms in the erection and use of telephonic 
lines, whether worked by magnetism or electricity, provided such 
wire communication be not intended to form part of ‘telephonic 
exchanges.’ ‘I'he steps taken in the Exchequer Division of the 
High Court of Justice on the 20th inst. will not consequently 
interfere with or apply in such cases.” 

Some interesting statistics have been given respecting the 
merchandise in the shape of native manufacture sent for sale to 
the fair of Nijni-Novgorod. ‘Theiron trade figured rather largely 
at the fair, the Russian ironmasters having sent 15,130,498 
pouds (1 poud = 36 lb.) of wrought iron, steel, and metal work, of 
the value of 7,528,350 roubles. A considerable amount of iron 
was also impo into the iron ports of the Volga—viz., at 
Laichev, 1,337,541 pouds; Kasan, 16,474; Simbirsk, 22,066 ; 
Saratov, 92,361; Rostov, on the Don, 67,762, Cast iron was not 
in great force at Nijni-Novgorod, there being only 530,488 pouds, 
of the value of 412,475 roubles. One of the largest contributions 
was i from the works of Count Strogonof, being 6,725,588 
pou 

THE vessels which have until recently been built on the Tyne 
are chiefly screw cargo steamers, but it is thought that a new 
era was commenced last week, when a paddle passenger steamer 
was launched from the yard of Messrs. ‘I’. and W. Smith, North 
Shields. This vessel has been built to the order of the Great 
Eastern Railway Company for the Continental passenger service 
between Harwich, Rotterdam, and Antwerp. She is 260ft. in 
length, 30ft. beam, 1150 tons register, and will be fitted with 
engines of 350-horse power by Messrs. RK. and W. Hawthorn, of 
Newcastle, from the designs of Messrs. Hebson and Ramsden, 
Liverpool. Her passenger accommodation is of a superior 
description, comprising dining saloons, smoking-room, state 
cabins, and comfortable sleeping berths for both first and second- 
class passengers. She is named the Lady Tyler, after the wife of 
Sir H, W. ‘Tyler, one of the directors of the Great Eastern Rail- 
way Company. 

In THE Encrineer of the 25th April, 1879, we described the 
gas illuminated buoys under trial by the Trinity House. These 

uoys have been in use a considerable length of time under the 
German authorities, and we now learn that the trial in England 
has elicited the most favourable expressions of opinion from the 
captains of steam vessels and others engaged in navigation of the 
Thames. The following certificate = the Trinity House 
respecting the small buoy at Sheerness shows the success of the 
system of lighting :—By a report received from the officer in 
charge of the Nore light vessel respecting the gas buoy furnished 
by Pintsch’s Patent Lighting Company, and placed on trial near 
the Sheerness Middle Buoy on 22nd October, 1879, it appears 
that the light burnt coukerety alt the gas became exhausted 
during daylight on 1st December. During the whole period— 
forty-one nights—observations were made hourly throughout 
each night, and the light shown from the buoy burnt brightly, 
though occasionally obscured ; but when not visible it was owing 
to the weather being overcast. Much larger buoys are under 
construction as light buoys, and all the iron buoys on Herbert’s 
— other plans afford the necessary reservoir for the storage of 

e gas, 

In his report on the London water supply for the last 
month, Lieutenant-Colonel F. Bolton, water examiner, says of 
the state of the water in the Thames at Hampton, Mo ¥: and 
Sunbury—where the intakes of the West Middlesex, Grand 
Junction, Southwark and Vauxhall, Lambeth, Chelsea and East 
London Companies are situated—that the water was 
throughout the month, except on the 30th and 31st, when it was 
turbid and bad. The water in the Lea during the same period 
was generally good. This refers to the condition of the water 
previous to filtration. The water at all the intakes was generally 
in a good condition during December and the filtration efficient, 
the supply < the whole of the metropolitan water companies 
having been clear, bright, and properly filtered. ‘The report goes 
on to say that all the yes my are moving in the matter, and 
giving constant supply under the provisions of the Metropolis 

ater Act, 1871, in a portion of their districts, except the 
Southwark and Vauxhall, and Grand Junction Companies. The 


Act provides power to compel the companies to give constant 

supply, as and when the public authorities may see fit to demand it ; 

but no company is compelled to give such constant supply if it can 

be shown by them that after the expiration of two months 

the time of service of the requisition more than one-fifth of the 

— in such district are not provided with the proper fittings, 
accordance with the regulations made under the Act, 


| ina ey for its production. It is, it appears, exceed- 
. ingly inflammable, and people who wear bracelets, combs, and 
: er articles made of it are put on their guard not to expose 
them to a temperature of more than 150 deg. to 160 deg. C. 

| 

| 

| 

| principies adapted to the requirements of settlers in new 

| country, where there is sufficient population settled and good 

| land available to warrant a belief that railways would pay if 

i worked with a lower tariff than that on existing lines in the 

| colony. (3) That the southern districts of the colony, with 

South Brisbane as an outlet, appear to form a suitable locality to 

i commence the system; the population and wealth of the said 

i districts insuring an amount of suburban traffic, equal to that of 

i the railway running out from North Brisbane; and that a rail- 

way there would open up rich and extensive agricultural districts. 

' (4) That if the monetary position of the colony, as at present 

i arranged, dees not warrant the construction of a railway or rail- 

i ways as stated, from the public funds, then that a system be 

| adopted holding out inducements for the formation of companies 

| upon a guarantee of, say, 4 per cent. upon the capital invested in 

le plans and estimates of the Queensland 

above as well as ow the stopper, this difficulty has en 
i obviated, and the rubber lasts many months instead of a week. 

; oa the wood is completely protected from the 
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THE PATENT JOURNAL. 
Condensed from the Journal of the of the Commissioners of Patents. 


a" It has come to our notice that some applicants of Sa tates, 


office Sales for Patent 

by giving the number of the page of 
an’ ENGINEER at the they require is referred 

instead of giving = proper number of the 
giving the n 'y refer to pages, in 
Grants and Dates of Provisional Protection for Six Monthe. 
4771, Respive and Mowine Macutnes, J. Hornsby, Grantham, and J. 
jenna T. Rutter, and I. Trolley, Spittlegate, Lincoln.—22nd 


rlovember, 1879. 
G. Butler and R. Askie, Monnow-road, Bermondsey. 
Halifax.—A communi- 
pany, Hagen.—1l5th 

December, 1879. 
&c., Revotvina Saarts, C. J. Appleby, Southwark, 


3290, Fonwacts, R 8. Newall; Fernden, Gateshead 
URNA! ‘erndene, 

5282. Inx, F. Wirth the 

Frankfort-on she 
5284. Surrontixo Boarps of Lacs, &., J. Thomas, Hornsey-lane, High- 
Gas Stoves, H. Salsbury, -acre, London. 
5238. Riss for J. W. pman, Sheffield. 
Maaazine Fire-arms, W. Trabue, Louisville, U.8.—22nd December, 


5242. for Propucine &c., G. D. MacDougald, 
ee. 


December, 
cation from the 


—A communication from Villingen, Germany. 


London.—23rd December, 1879. 

2258. Benpina Piates, C. Pieper Belle Alliance-strasse, Berlin.—A com- 
munication from A. Knaudt, Essen-on-the-Ruhr, Prussia. 

6262. Lanpaus and similar Carriacss, W. R. Lake, -build- 

London.—A communication from H. » Pau, 

5264. for Borr.es, N. Fritzner, Berlin. 

6266. CYLINDER FiRE-ARMS, W. R. Lake, Southampton-build- 
ings, communication from Philadelphia, Penn- 
sylvania, U. 


of Bicycies, &c., N. Salamon, Holborn Viaduct, 
Han Rattway Swircses, &c., J. 8, Williams, Southampton- 
5272. P . Buchan, “hey 
5274. Motor Governors, H.J.H. King, Newmarket. 
6276. Waxina Tareaps in Sewine Macuines, A. M. Clark, Chancery-lane, 
London.—A communication from 8. B B, Ellithorp, Rochester, New York, 
5278. Cast Iron Hottow Wane, T. Et Foun 
E, Holcroft, Ettingshall dry, 
J. W. Chesnall, Morriston, Glamorganshire.—-24th Decem- 
6284. Bicycies, H. H. Lake, th t London.—A com- 


munication 8. phy Gardner, Massachusetts, U.S. 
5286. Treatine Fisn, &c., H. Lissagray, Bessborough-gardens, Pimlico, 
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495. Taxina Our Furnaces, P. Richarme, 
white. de Gier, France. — 


1877. 
Mout and J. Gane, Puris.—26th 
276. Davina Tra Lear, T. Balmer, — Moray, Scotland.—22nd 


356. 
January, 

408. Sean STEAM — W. Menzies and C. Blagburn, Newcastle-on-Tyne.— 

204. "Tings on Wuerts, 0. H.'E. Kaselowsky, Berlin, 
Prussia.—23rd January, 1 

804. Harvestinec MACHINES, W. M. Cranston and T. Culpin, Worship- 

street, Finsbury.—24th January, 1877. 

$16. Sucar-cane CrosHina Macuinery, G. Fletcher, Bett’s-street, Lon- 

don.-—25th January, 1877. 


$43, Cement KILNs, J. Hall, Wray’s Horley, , and J, Medworth, 
Bartholomew-road, Kentish Lins” London. — January, 1877. 
492. Gexeratine Execrarcrry, P.’ Jablochkoff, Paris.—6th February, 


494. Escrric Lamps, P. Jablochkoff, Paris. —6¢! h February, 1877. 
B. Hunt, Serle-street, Lincoln’s-inn, London.—27th 
fanuary, 
308. STEAM-BOI W. Rowan, York-street, Belfast. —24th January, 1877. 
836. Baum, F. With, Prankfort-on-the Maino, Grimany. 
—26th January, 1877. 


Patents on which the Stamp Duty of £100 has been Paid. 
247, TRaNsMITTIXG SicNaxs, &c., J. H. Johnson, Lincoln’s-inn-fields, Lon- 
don.—2lst January, 1873. 
Phorartxn Brapes, J. C. Browne, the Cedars, Hamp- 
ton Wick, London.—238rd January, 1873. 
Drivina STRAPS or Banpvs, H. H. Gibbs, Stroud.—28th January, 


1873. 
279. Raruway Brakes, W. R. Lake, Southampton-buildings, London.— 
January, 1873, 
284, BrReEcH-LoaDING Fire-arnms, G. Gibbs and T. Pitt, 
January, 1873, 


Notices of Intention to Proceed with Patents, 
3726. Donpies, J. Lewis and W. M. Langley, Preston.—17th September, 


and Finisnina Linen Yarn, &c., J. Blain, Mount, 


ester, 
8752, Pacxine Borries, H. Cochrane, Dublin.—18th September, 1 
8760. Propucine upon Momus Surraces, W. B. Woodbury, 
South Norwood, Surrey. 
wi GEOMETRICAL INsTRUMENT, L. P. Matton, Lyons.—19th September, 


$790. Truss Sprinos, J. Coxeter and 8. J. Coxeter, Grafton-street East, 
London.—20th 


September, 1 
$797. BaND-8AWING MACHINERY, J. A. Brophy, Beaufort-street, Chelsea, 
on. 


munication 
8801. on Lamp, E. Surrey, and C, Reimers, 
Mornington-road, Regent’s Park, Lond 
$805. APPLYING SE7ERAL CoLours toa at the Same Timez, J. T. 
fh ht, Anstey’s-row, Essex-road, Islington, 
ROTECTING SHIPS’ Borroms, G. & F. Edwards, South Shields, 


8815. Coatina, &c., Cast Inon Surraces, A. Browne, Southampton- 
buildings, “eae —A communication from A. F. A. Grebel.—22nd 


September, 187: 

8818. Takina Cortes of Letrers, &c., R. A. Janes, 

8819. DeLIverIna TICKETS, Se, y, Mildmay Park, and W. 
Davidson, Stoke Newington, Lo: 

8820, PERMANENT Way, J. ‘Affleck, Surrey. . 

8835, &e., A. W. Birt, Dock-street, London.—23rd 


London. 
a, Morgens, C. T, Smith and W. Binns, Bradford.—27th December, 


5299. C. Glaser, Linden-strasse, Berlin.—A communication 
from the Actien-Gesellschaft Eisen and Stahlwerk, Osnabruck, Ger- 


many. 
5801. Apparatus for Wrinatna, &c., W. 
6303. Portryine Macuines, A. B. Childs, Fenchurch-street, 


5305. Cotourine Matters, J. Johnson, Lincoln’s-inn- 
fields, London.—A communication from H. Caro, Mi Mannheim, Germany. 
5807. Winpine uP Kev Wartcnes, E. H. F. Evgel, Hamburg, Germany. 
communication from W. Gtilzow, arg. 
5309. Lupricators, J. Cassels, Liverpool. —A communication from P. 


Barclay, Boston. 

5311. Stamptva and ReorsTerina Letrers, C. M. Bathias, Paris.—20¢h 
December, 1879. 

Pianorortes, J, Turvey, Southport. 

7. Boots and SHoEs, E Ve Vause, Leeds, and J. Armitage, Leeds. 

819. Errectina TELEPHONIC ComMUNICATION, E. de 
yen; To communication from the Law Telegraph Company, New 

or 

5321. &c., Preservep Meat, W. Lake, Southampton-build- 
ings, London.—A communication from "McNeill, and Libby, 
Chicago, Illinois, U.8.—30th December, 1879. 

5323. Gas, &c., H. ‘c. Bull, ildi London, 

5325. Corrina, &c., GLass W. R. Lake, Southampton- 
buildings, London.—A communication from H. Raspiller, jun., Fenner 
Glashtitte, near Saarbriicken. 

_ 5327. CoLouRED &c., YARN or TureaD, J. Gledhill and T. E. Ainley, 
Parkwood Mills, ‘oud, near Huddersfield, and W. Cliffe, Golcar, 
near Huddersfield. 

5329. “aged Propetters, J. Newall and G. W. Newall, Canning Town, 

6331. Musica Instruments, E. Hunt, Glasgow.—A communication from 
M. J. Matthews, Boston, U. 

5333, TRENCHING, ‘&e., Sort, F. Wirth, Frankfort-on .the-Maine, Germany. 
—A communication from’E, von Kobylins' ky, Germany. 
5335. TreLernones, A. White, Queen Vi London.—A com- 

munication from T. A. Edison, Menlo Park, How U.S. 

5387. Auromatic Switcues for TeLEPHones, A. k, 
London.—A communication from E. T. and D. M‘L. Adee, 
U.S.—31st December, 1879. 

IRE INGUISHER, venue, 
ets —A communication from H. H. Rogers, Pearl-street, New 
or! 

Curative Appiiances, F, Bapty, Park-square, Leeds, 

7. TaBLe Forks, E. Hutchison, Berg. road, 

1i. TenoninG Macuine, 8. Skinner, Susse 

15. Propuctne Opticat H. 8. Hawker, st. Mary Axe, Lon- 
don.—Ist January, 1 

17. and WATER JET P. Jensen, Chancery-! 

nication from E. ‘aine, Ger- 


—A comm . Hahn, Frankfort-on-the- 
man 


19. Steertno Vessets, M. Nordman, jun., 


21. Maonestan Fire Bricks, T. Morgan, "Cocks treet, Charing-cross, 
Westminster.—A communication from B. G. Paris, 

23. Fine-arms, W. Palliser, Earl’s-court-square, South Kensington, 
don.—2nd Janvary, 1880. 


Prece for Krys of &ec., J. Pooley, the Terrace, 


pham Park- 
27. Pavine Setrs, J. Lindsay, Edin! Edinburgh, N.B. 
29. Dresstna, &c., Stone, M. R. Western andF. R. Clarke, cee 
81. Break-pown Guns, F. Beesley, 


Jersey, U.8.—3rd January, 1880. 


inventions Protected toe Montha on the Deposit of 
Complete Specifications. 
169. for Makers’ Usz, R. A, Fisher, Philadelphia, 
170, &c., B, A. Fisher, Philadelphia, U.8.—14th 


January, 

245. Burnino Kerosene, &c., W. R, tham) -buildings, Lon- 
don.—A communication from C. 8. W oat Rhode Island, 
U.8.—20th January, 1880. 


Patents on which the Stamp Duty of .250 has been Paid. 
419. Watch Movements, A. V. Newton, Chancery-lane, London. —3lst 
January, 1877. , 
264. Tramway Carriages, R, Hadfield, Southampt ings, London. 

—20th January, 1877. 
265. Propucine &&., J. Hollway, Jeffrey’s-square, London.— 
aun 1877. a 
Ratsino, &c., Huavy Bopigs, H. Cherry, Aston, near Birmingham.— 
Sth February, 187. 


Sept 1879. 
3841. Sarety Lames, R. Gainsborough. 


$842, PLovans, C. 
8851. Measurina Waren, be, Finsbury—A 


ion from Messrs. Desjardin and L. Legrand.—24th Septem- 
8857. CONTINUOUS Brakes, A. C. N.B. 
8860. CompouND STEAM G. K. tol. 
3871. Steam Boirers, T. H. Th Ww. H. Thwaites, A. Stewart, and 


J. Sturgeon, Bradford. 
$875. Evecrric Licatinoe, C. W. Harrison, Sout pton-buildings, Lon- 
don.—25th September, 1879. 
3877. EXTINGUISHING Fires, J. H. Radcliffe, Marlborough-street, Oldham. 
8888. Rivettina, &c., MetaL Puates, W. R. Lake, 
ings, London. —Atcommunteation from J. F, Allen.—26th September, 1879. 
8891. Fives, &c., J. R. Fielding, George-street South, B. Butter- 
3898, STOPPERING Jars, &c,, W. H. Allen, Cubitt Town, London. 
Variety Movutpina Macuine, J. Anderson, Jarrow. —27th Septem- 


ber, 1879. 
3926. ERASABLE TABL Reddie, Chancery-lane, London.—A 
0! 
Johnson, Lincoln’s-inn-fields, Lon- 


communication from 
$931. SIGNALLING APPARATUS, J. 
don.—A communication from Ader. 1879. 


8966. EARTHENWARE, &e., A. 

&e., R. tleborough, and H. Ledger, 

4002. Ramig, &c., H. J. Haddan, Strand, Westminster. 
-—A communication from A. Angell.- -4th October, 1879. 

4033. FLourn-presstno, &c., Macutne, T. Ashley, 8. Ashley, and T. 
Ashley, jun., Louth.—6th October, 

4055, REGutatina Fiow of Gas, W. R. e, Southampton-buildings, 
London.—A G. Wilders Ten October, 1879. 

4114. Distxrecrina, &c., Wearina W. Lion, St. Mary- -le-Strand 
House, Old Kent-road, 8u 

4131. Inpicatine the Saenet of Days Berweenw Two Dares, W. R. 

, London.—A communication from C. L. 


A. Briggs, David place, St. Heliers, Jersey. 
—13th October, 1879. 


4200. LonarruDINAL SLEEPERS, C. Pieper, Belle Alliance-strasse 
Berlin.—A communication from L. Schwartzkopff.—17th October, 1879. 

4253. Maonesta, A. J. Boult, High Holborn, London.—A communication 
from M. J. B. M. P. Closson.—20th October r, 1879. 

TRANSMITTING, SIGNALS on SuPs, F. R. Francis, Hatton-garden, 


don, 
oa. Davina Apparatus, A, J. Reynolds, Chicago, U.8.—22nd October, 
ant, Las, W. Lucke, Muelheim-on-the-Rhine, Germany.—27th October, 
ve, Paver, &c., W. F. Nast, St, Louis, Missouri, U.8.—29th October, 


4478. Crasps, &c., A. W. ee New November, 1879. 
4583, OPENING Borries, Cc. B. Gardner and J. Wood, Neath.—11th 


November, 1879. 

4655. Puppiino, &c., Furna N. Dunn, November, 1879. 

4678. Pite Fasrics, 3. Worrall, 1 

4737. TEARING Dyson, Ros Rose Hill, Penistone, H. Dyson, Atter- 
cliffe, Sheffield, an near Manchester. 

4744, CovERING the of &e., J. Man- 
chester.— 21st ur 

4843. Tramways, J. Gabriel, Belvedere-road, Lambeth, Surrey.— 
November, 1879. 


4923. STEAM-BOILER Furnaces, G. B. Brock, Byrn Syfi, Swansea. 
Rana, M. A. Soul and Preceval, Bridge-strect, Weatminster.— | join 


nad December, 1879. 
1000. Bat, Fuoat, &e., Vatves, W. White, Wimpole-street, London.— 
8rd December, 


4970. PREPARING Farinacrovs Foo! R. Lake, Sou build- 
London.—A communication = M. B. Lioyd and 8. E. Anders, 
December, 1879. 


5007. PORTABLE CooKiNe Ranogs, D. Wilson, Percy-square, King’s-cross- 
sas © Giteon, Birmingham,—0th December, 1879. 
INDOW FASTENERS, 
5075. Distituine, &c., AMMonIA Waters, Dr. H. Gruneberg, , Cologne, 
Germany.—1l1th December, 1879. 
5144. Topacco Piprs, &., Ascher, Jewin-street, London. —A communi- 
cation from M. Frischer. 
6165. Gas by Evectnicrry, J. H. Johnson, Lincoln’s-inn-fields, 
London. -A communication from, J. Reckendorfer.—16th December, 


Exvecrricity, J. Osnaburgh-street, 


Regen: 17th December, 1879. 
W. M. van Swyndregt, Coleman-strest, London.— 


1879. 
5177. Gas 
1) 


CLOSETS, 
6810. Bonneville, Piccadilly, Lon 


5217. Macuines, W. 
5218, Fans for VENTILATING 
Northumberland, and M. 


December, 1879. 
5230. Furnaces, R. 8. Ni 
5240, MaGazine 


. Watson, Marypors, Cumberland. — 


Ferndene, 
Louisville, Kontecky, U.8.— 


5254. Posts for Ratuway Sronats, J. 8. Williams, Southampt 
London. —23rd 
bart Securme Raitway ‘SwitcHEs, J. 8, Williams, Southampton-build- 


P. Buchan, —24th December, 1879. 
don. —-A communication from 
8. Dwight, Stockholm.” —29th December, 1879. 
na. Ww. R. Lake, pton-buiid- 
mdon.—A commun! ion rom 
ings, cNeill, and Libby. 
7. oe TaBLE Forks, E. Hutchison, Berger-road, London.—lat 
‘anuary, 
23. Onpvance, &c., W. Palliser, Earl’s-court-square, South Kensington, 
London.—2nd January, 1880. 
169. Makers’ Use, R. A. Fisher, Philadelphia, 
ylvan: 
170. of ALumina, &c., for Paper Makers’ Use, R. A. Fisher, 
Philadelphia, U.8.— 11th January, 1880. 
245. Lamps for Burninc &c., W. R, % Southampton- 
gs, London.—A from 8. Westland.—20ch 
January, 1880, 


Patents within twenty-one after 


List of Specifications published during the week ending 
January 24th, 1880, 


1627, 1918, 8d.; 1922, 6d.; 2078, 2d.; 2129, 4d.; 2186, 4d.; 2200, 100.3 
éd,; 2987, 8d.; 


Od ; 2267, 2d.; 2273, 6d.; 2276, 

2292, 8d.; 2296, 4d.;’ 2297, 6d.; 2302, 6d.; 2304, Gd.; 2317, 6d.; 2321, 
2825, 6d ; 2927, 6d.; 2842, 6d.; 2346, 4d.; 2852, 6d.: 2355, 6d.; 2358, 6d.: 
2376, 4d.; 2882, 6d.. 9507,” Sd.; 2426, 6d.; 2475, 6d.3 2485, 6d.: 2501, 24.: 
2502, 2d.; 2504, 2d.; 2505, 2d.; 2507, 2d.; 2509, 4d.; 2510, 2d: 2511, 2d.: 
2625, 2d.; 2528, 6d. ;' 2530, 2d.; 2531,” 2537,’ 4d.; 2538, 2d.; 2539, 
2540, 6d.; 2543, 4d.; 4548, 2d.; 2550, 2d.; 2555, 2d’; 2558, 2d. 2550, 4d: 
2560, 4d.; 2563, 4d.;'2564, 2d.;'2566, 4d.; 2570, 2d.; 9572, 3877, 4d. 
2078, 2d. 2585, 2d.; 2588, 2d,; 2589, 2d.; 2590, 2d.; 2605, 24.5 2598, 2d. 

2d.; 2008, 2d.; 2605, 2¢.; 2606, 2d.; 2611, 2d; 2613, 4d.; 2627, 2d.; 


3608, 0d; 441 5, 4d. 


*,* Specifications will be forwarded by from the Patent-office on 
receipt of the amount of price and mente hye me exceeding 1s, must be 
remitted by Post-office order, made payable at the Post-office, 5, High 
H. Reader her hor Majesty's Southamp- 


ABSTRACTS OF SPEOIFIOATIONS, 


Tue E 


REFRIGERATING Rooms on IN Sups, W. R. Lake.—Dated 


15. 
18th May, 1879. 

The room is built between the two decks of a ship, a suitable non- 
conducting material being interposed between the walls of the room and 
the ship. Preserving chambers are provided within the room, and con- 
tain V-shaped round which air circulates freely. 

2004. Iron anp STEEL-LINING FoR Furnaces, &c., W Crossley.—Dated 
20th’ May, 1879.—{ Void.) 2d. 

A basic lining is used for furnaces and converters, and consists of lime, 
limestone, magnesian limestone, or nine of limestone lime, in com: 
bination with aluminate of soda or Pe te of potash. Lime and oxide 

are used in of soda or al 
of pound to absorb and retain the in iron ores. 
2038. Trip Motions ror THE VALVE APPARATUS OF Prime Movers, J 
Bdge.— Dated 22nd May, 1879. 6d. 

A trip lever is mounted on a stud and raised and lowered by a lever 
connected with the governor. A reci ting rod works the valve 
engaging stud u a lever, wh upon the valve, A 
— rod engages with the outer end of the trip 
lever, 

2113 Arracnine Zinc To Hots, &c., C. F. Henwood. 
Dated 27th May, 1879. 8d. 
The sheets of zinc are provided with “ flanged washers” of solder, or 


a apo allo ed in detached patches, rows, spots, strips, or 
= ich hated By menus of «gu Jt, and applied Yo the surace rings, 
ip to be 
or Serrino up THE Doctor Biapes ror ROLLERS IN 
Pr C. Kesseler.— Dated 29th 1879. 


commu: 

A is emplayed having two quickly revolving 
which act on the doctor blade, one grindin ie ‘edge in Soy a va straight 
line, and the other sharpening the blade. The 
means of two supporting 2 
4150. Harvestina A. A. Bonneviile.—Dated May, 1879 

—(A 2d. 

A delivery drum with movable teeth is. combined with an ordinary 
horse-rake. The drum and rake are concentrically, the drum — 
front and in the concavity formed by the curved teeth of the rake, from 
which it is separated by a certain distance. 


2152. Gas Motor Enornes, H. Woolfe.—Dated 30th May, 1879.—{ Void. 


6d. 

A vertical cylinder at the uj end is fixed to a stand above a 
double crank sbaft. Above the cylinder, working in guides, is a cross- 
head, the ends of which are connected to to the two cran To the cross- 
head is attached a buffer- -plate having two valves therein, and which 
works within the cylinder mouth. 


OR es, L. M. Stoffel and J. J. Shedlock.—Dated 31st 
ay, 4 
The les are placed either and me 


both and provided with d 
to the | ord esired parts of the exterior of the oven ecaaeedd flues, 


and are reg 
2172. Surrace Woop PLANta Macuines, A. and A. B. Knox.—Dated 
8lst May, 1879. 6d. 

The frame consists of two open side frames screwed togeth 
frames and cross rods, and formed with bearings for the cutter head, the 
peeing for the feed roller shafts mene one on = side of the former, 
jest clear of its cutting knives, and holding down bars and hinged 
bonnet over the cutter head by guiding the shavings clear over the back 


eed rollers and 
BREBCN-LOADINO Fire-arms, W. H. Tisdall.—Dated 81st May, 
This relates an for withdrawing the bottom 


bolts of drop-d of pinion on a 
vertical axis Salt cent in the break-off, taking into a rack made on the 
side of an opening in the sliding bolt, the axis 


pinion being worked 
either by a hand lever on the tang of the gun, or by a hand lever on the 
side or underside of the gun. 
2178. Presses, 7. Moore and J. 10d. 
The follower of the press is connected wii two 
jointed or ‘Tinks, and the by bringing 
two links of each pair into a line, the one with the other, to the 
ts of the toggle links a third link is connected, and these links are 
at Ly inn ends jointed to a central slide capable of working up and 
down vertically in ae in the press head. 
2nd June, 1879. (Complete) 


A scraper or , or a brush 
framework, ha’ Piece at osite side thereof 
to the scrapers or od surface place at te ith a plate or plates 
to move on an axis or shaft at right angles or nearly so to the plane of 
scrapers or 


2181. Patrerys C. Pieper.—Dated Ind Jnne, 1879.—(A 


This relates to im . ee on patent No. 2456, in 1876, and 
consists in for the pattern to cant casting of 
Paris, cement, or ble met anand around its 
sides by a to heed it and provided with 
2185. Sounpine rue Derre or Wa’ @. W. von Nawrocki.—Dated 
8rd June, 1879.—(A 


communication. 
This consists in the measuring distances with a 


Heddon on-tho- Wall, 


286. HorsesHors, J. Lancaster, Vine House, 
23rd January, 1877. 
289, Buriprxas, &c., T, Hyatt, Gloucester-gardens, Hyde Park, London. 
1877. 
UORKSCREWS, J. G. Wilson, Manchester.—A communication 
| 
a 
52 
5254. Posts for Raitway S1GnaLs, J. 8. Williams, Southampton-buildings 
} 
1 
‘awrocki, 
Leipziger-strasse, Berlin.—A communication from G. Neidlinger,—1s¢ ; 
ihambon.—1lth October, 1879. 
41 
| 
| 
q 
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2191. M. Benson.—Dated 3rd June, communica- 
tion. 
This relates to the combination cylinder 


to the mixed gas withou' dogs of compres 
inn owas or an inlet valve for the motive cylinder. 
2102. Dry oTHER Ciosets, &c., R. Weare.—Dated 3rd June, 


1879. 6d. 
This relates to an a) whereby the liquid is separated from the 
solid portion of is 
Bus orn Fasteners, R. Derbyshire.—Dated 3rd June, 1879. 
The fastener is formed of several bars or links of metal, when 
inserted in the slits formed by a punch or cutter in the ends of belt 


rods of metal, one at 
each end, which pass through holes formed in the ends of the bars or 


crore or Kwirrep Fasrics, J., J., J. W., and H. Kiddier. 


of shifting instruments, 
on the machine 


in the 
es up to the 
Ones, W. R. 8rd June, 1879.—{A com- 


munication.) 
the ore in a comminuted condi- 
pass the same from below 
and emerging from it above, the 
ty the phere pressure mre at its bese, and | 18% 
and su iy, the atmos ic 
then admitting the ore b h the 
2204. PHOSPHATES, J. Pattinson.—Dated. 8rd June, 1879.—{ Not 


The phosphorus existing in iron is utilised by convert- 
ing it into alkaline phosphates, is, the phosphates of soda and 


Grinvine Wueat, &c., J. A. A. Buchholz.—Dated 3rd June, 1879. 


on the meal produced by the on after the fine 
flour has been 
2207. Cruciete Fornaces, WV. P. Thompson.—Dated 4th June, 1879.—(A 
communication.) 6d. 


The furnace co’ of an w part or cap, a middle gy 
room, and a lower part or chamber with the mel plate. 
part consists of a dome of sheet with a top funnel for feeding fuck 
middle part has two hollow axles to turn freely in bea . A 
ported by the upper floor of the smelting house, and which enables the 
melting process to be watched. The lower part carries the crucibles and 
the fuel, and is capable of being raised so as to be united with the 
middle part - — on to a track, and moved on to the foundry or 
where it may be 


2208. Ticker se FoR Ratway Wacons, G. Pearson and J, 
Hutchinson.—Dated 4th June, 1879. with.) 2d. 
A suitable iron frame is attached to the si of the wagon to receive 
the ticket instead of nailing it thereto as hitherto. 
B. G. and B. A. Sloper.—Dated 4th June, 


This to preserving meat by boiling or cooking in hermetically 
2210. Fipres, R J. Hurtley and Slater.—Dated 


various 
of the of the of the cone, and, to the 
_ combination of a hollow spindle and apparatus for ubricating it. 
2211. Tevernones, H. C. Dumontier.—Dated 4th June, 1879.—(Not 
ceeded with.) 2d. | 


A horse shoe magnet on one face receives a 
other a call consis of 


2212. Drums orn Casks ror Containino Caustic Sopa, &c., F. H. Mort. 
A pendent pro ion is conn a 
This hole i a'means of securing t 
the original fas' has been disconnected or detached 
in opening or removing some of the contents. 


2213. Corsets, B. J. B. Mills.—Dated 4th June, 1879.—(A communica- 


This ‘consists, First, in providing 


clasp 

and Second], in providing additional busk or busks for the purpose 

hiding the io busks. 

2214 Makino Fasrtcs, J. Black.—Dated 4th June, 1879. 
with, 


other both at the same time, together with a rack wheel 
flanges on both pe) one to regulate the number of courses to be 
made with part tuck and part Spans work in one revolution of the 
circular e, and also to iter any given number of courses ther 
tuck or plane work. The other flange holds out or lets in a lever actuated 
by cams, with gearing for reversing the machinery. 


2216. Corrine &e., H. J. 4th June, 1879.—(A 


communi ot proceeded ni ith.) 

The cutter head is capable of being turned on its axis and allo the 
alternate action of the cutters for tui the ends, and those for cu! 
the spindles to the required length. e cutting wae DE es 
from the holder when required to set for 
the spindle is irregular or excentric. 


ane. ror Rartway Carriages, &¢., W. Shuf.—Dated 4th June, 


The spring consists of oe plates only, one whereof, which forms the 
base plate of the sprin; se made of an elli ’shape, whilst the 
other two plates, winch ens e side plates of the spring are made of a 
partially concave and convex form. 
2219. Composrrion For &., = 4th June, 
1879.—(A communication.)—{ Not th.) 2d. 
The composition or mordant employed consists of 4 


of 
4 _ sulphate of iron, 2 ta sulphuric acid 66 66 dog., 3 
white tartar , 1 part of soda, 1 tg LA rg 


and 3 parts oxalic acid. 
2220. Currine on Stampinc Leatuer, 8. H. Hodges.—Dated 4th 


1879. 6d. 
msists in the combination of cu -board or other suitable 


embed | revolving on a pivot, and a press for stamping out leather or 

other material. 

2221. Hxypractic Apparatus For Rarsinc orn Forcine J. 
4th June, 1879.—(A communication.)—(Not 


th.) 2d. 
The apparatus consists of two cylinders with double pistons, w 
by the combination of their valves, cause the ascending an ato 
to remain always equilibrium, and compensated so that the power 
applied ged equal to the quantity of liquid to be raised, and to 
any possible heig! 
2223. Sewine J. H. Johnson.—Dated 4th June, 1879.4 com- 
munication.) 8d. 
co , First, in the combination of the feed bar and reversing 
spring, adapted to reverse the direction of the feed at will. Secondly, 
combination of the reversible feed with the stitch itor ; 
Thirdly, the combination of a crank or elbow lever its fork, or 
jecting arms with the driving shaft and crank and the shuttle 


2225. Dveixe Woot, &., A. W. Suter. 1879.—(A com- 
munication. )—( Not proceeded with. 

To dye a deep blue culour the jenoting materials are employed :—10 to 

of fron, 30 pars of pate ng 
parts su te 
parts bichromate o! 
2226. Mowine anp W. L. 4th June, 
1879.—(4 
This relates for imparting motion to the cutter-bar, 


mation with one of the dr carryin, 
crank, a or ibratory parted 
to the cutter- 


in a ladle, over which a cover is fitted air- 
pipes the space over the metal is connected with 


Te TextiLe Fasrics, G. W. von Nawrocki.— Dated 5th June, 


Id: bars carrying a le 
which, during every ropa ee of the drum, passes a fixed adj 
knife, 80 as to effect the cutting of the fabric. 

2229. Macuinery ‘For AERIAL Navication, &., B. A. Pearse.—Dated 


This relates, First, to the buoyant gas cylinder made 
of a cy’ 


of sheet H Secondly, 
diminish the momentum on 


to the of grovity fa 
2280. Parer with Mus.ix, &., Cropper.—Dated 5th June, 


879. 4d. 


INCREASING THE Power or Lamps, &&., F. Siemens. 


Cuma and the gas or’ air to 

adjacent passages, so as to effect ty 

2232. Burners anp CuImMNeEys For Kerosene Lamps, W. R. Lake.— 
Dated 5th June, 1879.—(4 communication.) 4d. 

The or deflector is constructed with s' parallel sides, and 
with parabolic curved sides, and is placed underneath the usual outside 
cone. A catch is provided with a aliding cli 
the chimney; this catch springs away 
against it by the clasp. 

2233. Preventinc Fraup BY THE ConDUCTORS OF &e., W. 
R. 5th June, 1879.—(A communication. )}—(Not proceeded 


with.) 2d. 
and falls upon a uctor before 
the coins can f. ty a receptacle beneath, the 


operation of mov the 
plate causing a bell to be struck and a record — 
22385. om, &c., T. Taylor.—Dated 5th June, 1879.—( Not 


A shoe or skid is fixed to an arm suspended to the underside of the cart 
and connected by stays to the axle of the wheels. 


By dra out the 
check bar the weight of the cart brought on to the shoe, w ch then 
bears on the road and applies the requisite friction to 


motion of the cart. 


paper, felt, or cloth is overla; 
rai orn Over the tube is a 
of hai = elt, c corks, or other bad conductor of heat. The whole 


2239. Cuaix Link B. W. Anderson.—Dated 6th June, 1879.— 
with.) 4d. 

The pone << an inner section or link bearing slide of 
Cc lightly tapering ering in the direction of and 
ada) to receive ks, and of ai: outer section oa band 
of Q section and provided with tapering chambers to correspon: 
the monet eile hearing, designed to slide into the outer section and form 
a closed coupling. 

2240. B. Schults.—Dated 6th June, 1879.—(A communication.)— 
+ 


2241. APPARATUS FOR SHAPING THE = or Botries, Jars, &c., J. 
Dated 6th June, 1879. 
effecting th 


the o cam, and the other end is recessed to receive a bowl mounted 
on a lever hinged on the r lever, and which bow] is forced into the 
recess by a spring, so that the presser lever and cam lever will be o; 
together by th 


ocking-off lever and stops the 
2086. Sreerine Enoines, &c., J. H. Wilson.—Dated 6th June, 
Two horizontal bed plate carrying a shaft 
worked from the ylinder pistons by sete, bowing worm 
with a wheel in connection with the drum which carries and 
to the rudder. On the drum shaft is a pinion 
quadrant, which in its hard over positions 
extreme port and starboard. 


2047. AND Furnaces, 7. Lancaster.—Dated 6th June, 
1879. 


chamber, over the fire-box end communs 
tubes of the “Galloway” t; A super dome forms a steam 


chest over the boiler, and communica‘ with it A perforations in the 
ordinaiy dome or top plate. sna terra-cotta extends upwards 
from the fire-bars to a line taken from the bottom of the furnace door. 
The furnace door is provided with an interior bonnet or air deflector, and 
an open air space between the door and the shell of the boiler. 
UTILISING THE Rise AND A Trves, &c., G. Alliz.—Dated 6th 
‘ot with, 


June, 1879.—(N 
A tank is conn’ by pipes with the river, and as the tide rises the 
tank is filled. tank contains a floating tank, into which water flows 


containing a float. in connection with a ram or piston working 

within a hydraulic aytinder. 

2249. &e., L. Simon.—Dated 6th June, 1879.—(Not 
wr 


multiple copies of writing, a 

eedle capable of moving up and down 

a knob, around which is a box 
(from a bellows, conveyed by a tube) is 
the wings of the wheel, the rotati which 


ion of 
allowed to fall and puncture the paper over 


In order to puncture pa) 
tube is employed contain 
therein. On wg the n 
a wheel with Air 


to impinge 
the knob, the noes be 
which it is moved. 
2252. MANUFACTURE OF J.J. P. O8ullwan.—Dated Tth 
June, 1879.— (Not proceeded with.) 
Ribbons or bands of “ toile connected by bands of 
crotchet fabric worked one into of on tothe other the souree of tan 
jure. 
2253. ArtiriciaL ey W. P. Thompson.—Dated 7th June, 1879.— 


(A communication. 
together by a gluey material subjected to the operation of 


anee TRICYCLES AND VELOCIPEDES, W. Langshaw.— Dated 7th June, 1879. 


Sao. When the wheel meets a stone the 
's the wheel to mount over it, the other wh 


allow: 
as before. ben over the handle when 


the trent wheel eons in contact with a stone the saddle is mounted on 
a pivot so that it accustomed posi! 
back the rider can it 20 that it rests more over the 


or 
2255. Macuixery ror Dressine Fiour, J. Thornton.—Dated 7th June, 


the framing on a longitudinal 
parallel with there, they hang therefrom 
the rotation of the reel 
of giving the desired order or wit 
P. G. Rosefeld.— Dated 7th June, 1879. 
fot i 


or 
oxide and bisulphite of seda. 


2257. Arracuixne Hanpes or Doors TO THEIR SPINDLES, &., F. Davies. 


This consists in the t for securing the screw box in the 
barrel or tubular part of the le or or knob, while the 
screw is to rotate in the barrel or tubular the securing 


sifter, of a polygonal section, 
a screen, , or cage of a 
composed of wire gauze, forated m 
2280. Sunken Vessets, &c., W. Coppin.—Dated 7th June, 1879. 
tudinal and bulk- 
of tubes placed vertically, ru’ the e deck, for the 
purpose of recei ropes xr they have been under the 
or attached to the material to be lifted. Each covered 


with an iron or steel deck, on which is placed in suitable ition geared 
oth with 
suc- 


2261. PenHop R. Spear.—Dated 7th June, 1879. 6d. 
A tube serves as a holder and ink reservoir. The underside of the 
end of this tube is pointed and curved w and serves as the fi 
and regulator of ink to the pen ; the upper side of this end of the holder 
is construr to receive an ordinary pen, and when the sod mye her 
position the point of the atom or feeder extends nearly to poiut 


of the pen and nearly touches the ee other end of 
the tubular holder is fitted a ag which may be operated by « pin 
passing through a slot in the holder. 


DyEINc AND Propucine Patrerns on Woot, &c., W. R. Lake.— 
Dated 7th June, 1879.—( Not proceeded with.)\—(A communication.) 8d. 
process consists in the employment of a ee. peed and 
alternative current poe Feearners in one direction and sometimes in 
another the textile materials placed upon 5 constructed 
apparatus. 
. REGULATING DRavGHT IN STEAM BoILeR FURNACES, Lake 
Tth June, 1879.—(A 6d. 
The steam pressure in the caused to act upon a piston or 
the damper ina cylinder and connected by cords or'hains 
e dampers, so as to open or close same more or as ee 
of steam es in the boiler. 


operating therewit 
2266. Biastinc on Exp.Losive Compounp, W P. Thompson.—Dated 9th 


June, 1879.—(A communication.) 
ie powder and then 

is added 


2269. B. P. Alexander.—Dated 9th June, 1879.—(A 
nication.) 6d. 


mu: 
The ventilator consists of a fixed glass plate to fit the opening 
wirdow pane, and of a movaile plate ta the centre of the 
late. The two plates are perforated as usual, and by rotating the 
pen le plate the pesdorations are morc or less opened as required. 
22'70. Screw Prope.iers For Sups, &c., G. J. Stevens and J. 8. Smith. 
—Dated 9th June, 1879. 6d. 
PR per the serew surface of the propeller a tractrix curve is 
to revolve uniformly around the given straight line, which is an 
asymptote to the curve, a at the same time traverse 4 it at an 
uniform rate. e the screw surface when cut by at 
right angles to the -z* Samee the secondary curve, by the ad of which 
the screw surface of the propeller is generated by rotating it about and 
traversing it along the axis, keeping the rotation and traverse the same 
as in the former case. 
2271. Drsians on Continvous TEexTILE 
Brewer. — Dated 9th June, 1879. — (4A communi- 


The ie is composed of a table sur 

grooved edges, in which the frames are fixed for receiving the — 
of the size of the —— to be prin 
on a ck 

e material issuing by a slot in the case, is extended 
the terns a stretching action, which is communicated b: 
another roller. soon as the senaftised material has remained ex 
to the action of the light for the time Bee ey a curtain set-in motion 


in any Gadaste the ig covers the length of the material 
der protected from the 


tod thet: 


THe or Money, B. D. Zuccato.—Dated 9th 


June, 1879. 
This consists in's method of sums of money received 


means of dials or numbers worked 

showing, First, the amount of vided sums ; and, Secondly, the 
aggregate amount. 

22°74. BD. B. 9th June, 1879.—(4 commu- 


by means of an excentric lever working 


screw, so as to take up any wear. 
2281. VecetaBLe M. B. Savigny and A. C. 


This consis' Seeing. on er wood or the different varieties of the 
birch with an alkaline salt, and then precipitating the decoction by 
strong acids. 
AND Street Forainos, @. Ratcliffe. — Dated 10th June, 

This consists in the of manufacturing steel, iron, or iron 
forgings by building them up of separate 4 

Bessemer, open h , or other 
into a fibrous or fibrous condition, 
and welded. 

2283. Sream Pumps, J. Wolstenholme.—Dated 10th Jui wef ne 


on the back of which is a recess to receive rT E vg a 
On Ge the back of the plate is a second valve, exhaust 


the T piece, slide valve, and into the exhaust. Phe valve spindle is 
conn to the piece, and to it is also connected a rod, the other end 
of which being conn: bya to a down lever or rod forked at both 


to the steam whilst the other end and coupled to the 
forked rod. 
. TREATING REFUSE FROM THE MANUFACTURE OF OIL, H. Aitken.— 
Dated 10th June, 1879.—(Not proceeded with.) 2d. 
The water is driven out of the “tailings,” w! is then mixed with 
animal, vegetable, or eral oils, the w: being heated. The mixture 
is then passed through fil 


2285. Wicks ror Om Lamps, J. Freeman and A. B. Webb.—Dated 10th 
June, 1879.—( Not proceeded with.) 2d. 


of porous fibrous lazed china biscuit ware, 
of a free porous character, A cranged ithin a casing of cotton or like 
fabric, these being covered or ox ested with a wire gauze exterivr tube. 
2286. Composrtions ror CoaTine THE Bottoms or Suips, 7. and W. H. 


compound with a made from one or more gum resins 
dissolved in oil or spirit, or a combination thereof. 


2288. Mitres, 8. Dowson.—Dated 10th Ji 1879.—(Not 
ceeded with.) 2d. 
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8 float and with a detachable weight, so arranged that the apparatus is | and consists of a shaft curried horizon‘ i in the frame, and 
; drawn by the weight to the bottom, where the pm a becomes detached, 
and the apparatus in rising again to the surface at same time registers 
the distance passed through. 
- = 
5th June, 1879. 2d. glue 
) The molten metal is acid, 
| tight, then by means 
— Dated 1th June, Od 
| ic by means rollers upon a 
: revolving measuring drum com of an axle, several arms or spikes 
| su ing a number of longitudinal bars provided with or other | parts consisting Of angular grooves in the Darrel and screw Dox, inv 
} which greene, when brought together, a wire collar is forced and made 4 
| partly to fill up, or into which grooves a cross pin or pins is or are 
nks. - 
2200. Man 
—Dated 3rd June, 1879. 10d. 4 
p This relates to the application and wor 
adaptod to the shifting of the loope | stighting; Thirdly, to the general construction of the framework ; 
80 that the whole of the loops shifted may be correctly transferred and —— to the construction of the screw propellers; Fifthly, to the 
| held. use and application of legs or risers for elevating the fore part of the 
2202. Snow Case, W. R. Lake.—Dated Srd June, 1879.—(A communica- 
tion.) 6d. 
1 This relates to exhibiting needles in papers in a show case, having 
{i partitions by which it is divided into compartments and having retainers 
which 7 
prem egy cession half around, each of a series of three or more rollers, and to take 
{ 2203. Fogether that they frmiy adhere, and can be used as one | up the slack without strain, a drum driven by friction or like gearing is 
employed. 
H s consists in utilising the heat of the products of combustion from 
; ip or burner by heating the air or gas which supplies the flame, so 
potash. 
i This relates to an arrangement of roller mills, in which three crushing 
; or grinding rollers are used in combination, the first and second rollers to 
i operate on the grain as it is fed to the machine, and the second and third 
2264. Inrropucine Exuavust STEAM into Stream Borers, P. M. Justice. 
—Dated 7th June, 1879.—{A communication.) 6d. 
i} This consists in causing a current of water established between the 
| 
2237. Coverincs ror HeaTep anp Surraces, J. Bell.—Dated 5th 
} en enc  & Wrapper of ollcloth or other ma\ 
ephone and on the | tents may chiefly b: vity slide from the top to the bottom of the 
- ratus formed of two 
i Dobbins turning im iront Of the magnet. ne current is collected by 
: means of a commutator and sent into any ordinary bell arrangement. 
cation.)—(Not proceeded with.) 2d. 
} internal groove in the mouth of the vessel by means of a wedge-en 
‘a slide advanced between springs carrying the dogs by the action of 
; toggles linking the slide to the limbs of the tongs. 
i 2242. Looms, B. Knowles, J. Whyte, and H. Harrison.—Dated 6th June, 
1879. 6d. 
| To one of the levers which carry the duplex pressers or elevators is 
the two levers are disengaged,.the cam lever only being operated when 
and slide in and out in combination with an incline, for the purpose of 
making the tuck rib work on one part of the circular frame and plane 
afte has attained a certain level in the first. thus causing the se d 
i piece. 
gnds, the rod passing over at both sides, and being connected by a pin to 
crosshead secured to the piston. Ata proportionate distance from the 
ston rod and valve rod is a connecting rod coupled to a fixing secured 
Wilson.—Dated 10th June, 1879. 4d. 
i a are formed by dissolving beeswax, solid paraffine, 
| - : ozokerit, or similar wax-like substance, or a mixture of any two or more 
: at ete of the substances in turpentine or a hydrocarbon liquid, and mixing the 
| 
consists chiefly a eto a eholder or 
} moved 4 a lever and carried in a straight line by suitable guides, which 
i are attached to the bed of the machine in such a manner that the guides, 
. and therefore the line of motion of the cutter, may be placed at any 
desired angle. 
$ 
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THE IRON, CO. AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

Tue closing of the export season to the North of Europe, and 

the extensive purchases which have lately been made on home 

and on American account, have combined with the deterrent 
effect of rapidly advanced quotations to cause somewhat of a lull 

_ in the iron trade represented upon the Birmingham and the 

Wolverhampton Exchanges. 

Alike to-day—Thursday—in Birmingham, and yesterday in 
Wolverhampton this was manifested in the reports brought in 
from the several localities. The marked bar firms were unable 
to report themselves as actively employed; indeed, there are 
instances in which less than two-thirds time is being run this 
week at the mills and fo of ironmasters of that class. Yet 
there are firms whose brand very nearly approaches in reputation 
to that of the marked bar firms, who are working at their 
maximum power of production, and are unable to accept orders 
requiring execution this quarter in res of any other descri 
tion than plates. And Messrs. John Bagnall and Sons, Limited, 
have announced that they are full of orders for hoops and sheets, 
and that in consequence ‘‘any further orders or inquiries for 
these descriptions will be subject to <¥ uotations.” 

There is very little slackening in the vity in actual output 
at the sheet mills, but specifications on account of home orders do 
not come forward with all the freedom which some makers 
desire. Alike to-day and yesterday it might have been possible 
to buy singles for galvanising at 10s. less than makers demanded 
at the quarterly fave 4 and at the following weekly meetings 
of the trade, and some bars were to be had at a reduction of 5s. 
Sheets of the thinner gauge were unaltered, but the actual sale 

ices showed much variation. 

United States’ ores are still in the district, anxious to place 
orders for hou ately one such buyer has ordered for the 
chief States’ oil companies as many as 26,000 tons from different 
makers in the several hoop-making districts. Nor is there any 
falling-off in the correspondence between consumers and makers, 
as ie by cable as by mail. This week specifications have been 
cabled to this district from America for both hoops and sheets. 
The sheets required are of excellent quality, and are mostly of 
24 and 26, and 27 wire gauge respectively. ’ 

Neither at the works nor upon ’Change has much this week 
been done in pig iron of any quality, All the iron, however, 
which the furnaces are yielding is going off to the forges and the 
foundries. At the same time certain foreign pigs are coming by 
rail rather more freely than is necessary to meet the immediate 
requirements of buyers, certain of whom are receiving from the 
carriers intimation that the accumulations at the stations are 
occasioning inconvenience. Both in Wolverhampton and in 
Birmingham more pigs were offered yesterday and to-day than 
for the last fortnight. Speculative middlemen were likewise 
seeking to secure custom, 

There were middlemen on ’Change in Birmingham to-day who 
were offering to sell pigs in lots as heavy as 8000 tons. The iron 
had been purchased by a little knot of speculators who saw the 
market rising, and who combined to buy raw material of a 
quality largely in demand at the forges of South Staffordshire, at 
a time when its purchase promised to yield a good profit only a 
few weeks afterwards. Nor is it clear that the speculation will 
not be highly remunerative. A little hesitancy has, it is true, 
now come over these men as to the wisdom of longer holding the 
iron, and they are therefore desiring to sell it at prices under 
those demanded by the makers of the same quality. Consumers 
have, however, so ely — their necessities for the present 
that at the poleen whit the speculators were as yet alone pre- 
— to accept they declined to buy. Nevertheless, the specu- 

tors would not accept ruinous terms, and the market was 
not seriously weakened. 

Best hematite and also Tredegar rq. ves also to be had, but 
not in so large lots as the foregoing. ese were offered by men 
who had bought when prices were under £5, Pigs even for 
minimum mixtures cannot be used here at a profit when the 
cost has been above that Some. Yet Barrow and also Tredegar 
iron could scarcely be had to-day from the agents of the pro- 
ducing firms at anything under £7 per ton. Cleveland and 
Staffordshire pigs were easy to buy, but makers’ iron was very 
firm in price. 

Tronstone is still selling. I do not exclude Northampton 
qualities, though in these there have lately been large sales. In 
two instances within my knowledge the lots were of 40,000 tons 
each. Native ironstone keeps scarce and dear, so serious has 
been the effect upon the pits of the underground flood. 

Coke is in great demand. Very few blast furnace ——— 
can obtain all they require for consumption as far forward as they 
would gladly buy. ne firm was to-day seeking to buy iron- 
smelting coke at the rate of 120 tons a week for a twelvemonth. 

Coal keeps strong. To-day the iron market was still fearing 
that another 1s. per ton may in a week or two put upon the 
thick coal prices now current. The apprehension tended con- 
siderably to the strengthening of the market. Yet the pressure 
for coal at the Dudley pits is not so great as it was. Ironmasters are 
seeking to supply themselves as much as possible with Cannock 
Chase and Nottinghamshire, and in some few cases with North 
Wales coal. 

The sinkers at the Ham Colliery, adjoining the Sand- 
well Park Colliery, have this week poe through a ribbon of 
bright coal, which was found lying in the shale of the South 
Staffordshire coal measures proper, through which they are now 

ing beneath the new red sandstone. If all goes well they will 
gone the broach coal in a little over a month. The fact is of 
great importance to the South Staffordshire district. 

The sheet branch at the ange eave establishments shows no 
signs of any falling off in the demand, and makers look at all 
orders with the shyness of men who are apprehensive of the earlv 
future direction of the market for materials, and who, moreover, 
are already supplied with work. At several establishments of 
this order accessions are being made to the productive plant. As 
to the iron braziery department, it is noteworthy that one firm 
sa booked a merchant’s order for as many as 148 gross of 

uckets. 

On Wednesday and Thursday there was held in Wolverhamp- 
ton a Government examination for mine managers’ certificates. 
The examiners were—Chemistry, Mr. W. Farley; surveyin 
and practical mining, Mr. D. Peacock ; and machinery as one 
to collie pe , Mr. J. Davies. Of the sixteen candidates 
petone xa’ ve had presented themselves at previous examinations. 
The examiners gave special attention to questions bearing upon 
the requirements of the Mines Regulation Act. This was said to 
be in consequence of the serious colliery accidents during last 


ear. 

” The colliers in the North Staffordshire district continue their 
movement for an advance in wages of 10 per cent. The masters 
declare that the men have had one rise without there being a 
proportionate advance in the price of coal, and that the rates 
now ruling will not allow of another advance. 

Another difficulty has arisen among the rivet makers in the 
Blackheath district. At the close of the recent strike the masters, 
it is said, promised to provide shops, tools, and fuel for the manu- 
facture of the rivets upon their own premises, but now one or two 
makers are beginning to employ outworkers, Consequently man 
of the factory men are out of employment, and another strike 


The small chain and trace makers—outworkers—in the Cradley 
Heath district have decided to give notice on the 31st inst., for 
the more strict observance of the 4s. 6d. new revised list. The 
men have further resolved to take steps to form a board of con- 
ciliation for the settlement of all disputes, to that just 
formed in the nail trade, 


The horse nail makers, who unfortunately are not associated 
with the conciliation board, are agitating for an advance of 3d. 
per 1000 in their wages. A deputation has waited upon the em- 
ployers, but without any hope having been held out to them that 
the advance would be given. The men will give notice for the 
advance on Saturday. 


NOTES FROM LANCASHIRE, 
(From our own Correspondents.) 

THE iron trade of this district seems to have received 
rather a check during the past fortnight, and at the Manchester 
market on Tuesday there was an evident absence of that anima- 
tion which has previously prevailed. Buyers who are not com- 

lied to give out their orders are apparently waiting the further 
of the market, and although ifcannot be said that 
there is any material giving way in values, prices generally may 
be régarded as stationary for the —_—_ makers as a rule 
being firm at late rates. Some of the outside brands in second 
pan are, however, if anything, rather easier, and holders 
anxious to re-sell cannot command the high figures which were 
ruling in the market about a fortnight ago. . 

Lancashire makers of pig iron still report a good demand for 
forge qualities, and there are inquiries for considerable quantities 
which they are unable to entertain, as they are already so fully 
sold for the next three or four months, the result of which is that 
during the past week several orders have been refused. There 
is, however, still only a limited demand for foundry iron, and 
makers are not able to move off very readily even the small 
quantity of this description of iron which is now being produced, 
as there has not yet been any very considerable enlargement in 
the requirements of local consumers. Prices are without change 
from last week, and quotations, which have not been altered 
during the past fortnight or more, remain at about 70s. per ton 
less 24 per cent. for both foundry and forge iron delivered into 
the Manchester district. 

In some of the outside brands, as I have already intimated, 
sales have this week been made at a es slightly under those 


*which were quoted a couple of weeks back, but for forward 


delivery makers are still asking au advance upon present rates, 
Middlesbrough iron for prompt delivery equal to chester has 
been offered by merchants at about 68s. to 68s. 6d. a ton net 
cash, with makers gee 70s. to 72s. per ton for forward de- 
livery. Lincolnshire and Derbyshire irons delivered into this 
district are quoted at about 75s. 6d. per ton less 24 per cent., and 
T have ose of some sales having been made over the year on 
special terms. j 

In the finished iron trade a brisk demand is still reported. A 
good many American orders for hoops and bars are still coming 
into this market, but as most of the makers are sold up to May, 
buyers who want anything like prompt delivery are compelled to 
seek iron from other sources. The result is that a number of 
inquiries for — have recently been coming into the hands of 
merchants, and the quotations in the market are now mostly 
merchants’ prices, as mene of the makers are not quoting at all 
at present. For hoops delivered equal to Manchester or Liver- 
pool about £10 10s, is now being ed, and for ordinary Lanca- 
shire bars prices range from £9 to £9 10s, and £9 15s. perton. I 
hear that some of the large founders are tolerably busy, but the 
smaller firms, who have to depend mainly on local work, continue 
as a rule very slack, and the general complaint is that holders of 
low-priced iron are still quoting extremely low figures to secure 
work. Amongst engineers and machinists there is not yet any 
material improvement , pase pp to report. In a few cases they 
are tolerably well employed and there is more inquiry, but the 
majority of the firms are not yet anything like busy. 

e coal trade generally is rather d The output recently 
has been considerably increased, and this has brought supplies 
into the market much in excess of the present demand, the result 
being that at many of the collieries stocks are accumulating in 
wagons, and this abundance of coal is naturally producing a ten- 
dency towards less firmness in prices. This, however, is only for 
immediate delivery, colliery proprietors as a rule showing no dis- 
position to quote forward at present rates, which are still com- 
paratively low. The a er are at the pit mouth remain 
about as under :—Best coal, 8s. 6d. to 93.; seconds, 6s. 9d. to 
7s. 6d.; steam and forge coal, 5s. 6d. to 6s.; burgy, 4s. to 4s. 6d.; 
good slack, 3s. to 3s, 3d.; and common about 3d. to 2s. 6d. 
per ton. 

The shipping trade generally is quiet, and there is a good deal 
of coal in the market, which is offered at prices under those ruling 
a fortnight ago. 

A good demand is maintained for coke, and better prices are 
obtainable without difficulty. 

The members of the Manchester Scientific and Mechanical 
Society on Friday visited the sanitary works of the Manchester 
Corporation, where the refuse material from the closet system, 
now adopted nearly all through the borough, is dealt with. 
Whiley, the ee grr of the works, explained the various 
processes carried on, and stated that some 1600 tons of refuse 
material of all descriptions were now dealt with weekly, and from 
this 240 tons of manure was manufactured, which was sold at £3 
per ton, the expense connected with the manufacture and sale 
amounting to 30s. per ton. 

At the moet of the Manchester Geological Society on 
Tuesday Mr. W. ‘Topping read a paper on an improved method 
of sinking through sand by means of cast iron tubbing at the 
Bamperlong Collieries, near Wigan, but the discusssion on the 
subject was adjourned. 

A very steady tone still exists in the North Lancashire and 
Cumberland district, and hematites are in considerable demand 
both on foreign and home account. The Americans are still 
ordering largely, and a very great proportion of the metal pro- 
duced during the year will be on American account. Bessemer 
qualities of iron have reached 135s. to 140s. per ton, while forge 
qualities are — at 128s, to 133s, per ton on trucks at makers’ 
works. The former quality of metal is in large consumption by 
producers of Bessemer steel, and the latter, especially No. 3 
quality, is used largely now by tke makers of Siemens-Martin 
steel, [ron ore is more scarce than ever, and values have got up 
to as ¥ > as 35s. per ton, some raisers refusing to do business 
under 40s, per ton. Steel makers, iron shipbui ag] engineers, 
7° ve ag employed in the chief trades of the district, have plenty 
of wor 

The workmen employed by the Barrow Shipbuilding Company 
having demanded an advance in wages to an extent which the 
management considered they were not justified in granting, a 
lock-out has been threatened unless some arrangement can be 
arrived at. 

On Wednesday, the 28th inst., the Barrow Shipbuilding Com- 
pany launched two torpedo mooring steamers, known as No. 11 
and No. 12, for the Admiralty. ese steamers are 65ft. in 
length, 15ft. beam, 8ft. 2in. moulded breadth, and 7ft. lin. 
actual breadth, the tonnage being about 60 tons. ‘The engines of 
these steamers, which are also built by the Shipbuilding Com- 

ny, consist in each boat of two pairs high pressure surface con- 

ensers capable of indicating 140-horse power collectively, the 
cylinders being 1lin. and the stroke llin. The boilers are of the 
ordinary multitubular type. The steamers, which were built under 
the inspection of Mr. J. G. Allan, of the Admiralty, were launched 
ready for sea. They are intended for the laying of submarine 
does or mines for the protection of Government dockyards and 
harbours.. The same company have in hand the construction of 
another torpedo boat of a similar size, together with five gunboats 
of the Forward and Foxhound types; the latter, which will be 
ready for launching in a few weeks, will be named Espoir, Wasp, 
Wrangler, Banterer, and Grappler. 

During the past week or two very many furnaces in the North 

Lancashire and Cumberland district have been relighted and 


meral briskness prevails. The Workington Iron and Steel 


Company are pushing on the alterations at their premises, now 
idle—with a view of putting them into blast. The Lowther 
Company’s furnaces are in blast, and one of the furnaces at 
the Parton Ironworks has been blown in. At Workington, 
Maryport, and Whitehaven furnaces have been restarted, 
and it is anticipated that at least other four in the same 
district will be blown in this week or next. New 
furnaces, it is said, are to be built by the Moss Bay Iron 
and Steel Company, also by the Derwent Iron Company. 
Messrs. Kirk Brothers, of Workington, intend to put up 
a furnace behind their finished ironworks for the manufacture 
of the crude iron they require in their trade. A furnace at the 
New Distington Ironworks was blown jn on Sunday, and in a 
short time the other will also be put in blast. 

The Whitehaven Hematite Iron Company has made a start 
with the erection of the first of three blast furnaces, contiguous 
to their present ones at Cleator Moor. 

The colliers of Cumberland have to submit to a reduction in 
their wages of 24 per cent. for the next three months, the selling 
price of coal not having come up to the basis at which the men 
were paid for the last quarter on the “ sliding scale.” 


THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 
THERE are now three miners’ associations in this district—the 
OF weary ” body, the South Yorkshire and North Derbyshire 
ers’ Association, which has its head-quarters in the fine offices 
erected in John Normansell’s days at Barnsley ; the new associa- 
tion formed by Mr. Chappell, ex-secretary to the old; and a third 
body who follow the lead of Mr. Philip’ Casey, who was at one 
time associated with the late Mr. Normansell. The two first 
bodies are arranging with the pons gage in reference to a sliding 
scale for the regulation of wages; Mr. (Vasey’s constituents take 
an course. They decline to have anything to 
0 with the sliding scale on the basis laid down either by Mr. 
Firth or Mr. Chappell, unless the owners return certain reduc- 
tions of wages conceded last July. They consider that the im- 
proved state of trade—both in iron and steel—justifies them in 
asking for the return of the concessions made at the Silkstone and 
thin seam pits. The employers point out, not without justice, 
that the present improvement in trade has not yet affected coal. 
the prices for which are still very low. 

Sir John Brown, whose experience of the course of trade is 
exceptionally valuable, has been counselling the working classes 
as to what he calls the present “spurt in trade.” Sir John does 
not look upon it with so sanguine a view as others. He advised 
the workmen “‘not to kill the goose too soon,” They should 
move prateally, gently, and cautiously, and not drive away the 
food prospect by attempted extortion or unnaturally forcing it. 

he advances now made were very peculiar, and would act as signs 
which should not be lost sight of. There was a great spurt in 
the iron and steel trades, but there was this remarkable fact, that 
although coal seven years ago was king, iron appeared to be king 
now. Coal seemed to hold a very menial ei in commerce, 
Before it was at famine prices, now it had scarcely moved, and 
he found it difficult to account for the fact, seeing hoe great was 
the demand for iron and steel. 

There is only one way of accounting for the fact. When coal 
was at famine prices new pits were opened out in every direction. 
Disused workings, however worth]ess, were again re-opened ; 
the output of new collieries literally flooded the markets. It is 
sonow. The production has increased so enormously that in 
spite of the revival in trade the coalowners cannot command any 
an advance in any kinds of fuel outside household sorts, 
and in these branches the rise will only be for the winter. 

At Wortley Ironworks, last Saturday, Messrs. Andrews and 
Dyson invited their old workmen with their wives to tea, in cele- 
bration of the re-opening of their establishment. The Wortley 
Ironworks are about the oldest in this district. Five months 
ago they were closed because iron had got below profit point. 

ow they are again in full swing, and masters and workmen are 
on the best of terms. 

At the Sheffield Chamber of Commerce this week a discussion 
took place on reciprocity and retaliatory duties. ‘The feeling of 
the Chamber was decidedly against the adoption of reciprocity or 
the imposition of retaliatory duties, The president cautioned the 
public against being led away by the present excitement in stocks 
and shares. After their experience of limited companies in 1876, he 
did not expect that Sheffield would have had its head so com- 
pletely turned upside down the moment speculation revived. The 
president added :—‘“‘ Sir John Brown had stated the other night 
that in view of the present improvement of trade, ‘it would 
require some caution to prevent commercial transactions from 
being turned into gambling.’ This was, perhaps, a severe remark 
to make, still he felt that it was just, end thon who had watched 
the change within the last three or four months must admit it, 
seeing that in some cases stocks had gone up some 209 or 300 per 
cent. It was not rational to suppose that honestly conducted 
commercial concerns would have so changed in value in such a 
short time as to be worth 200 or 300 per cent. more now than was 
the case three- months ago.” 

I have heard it commented upon, as a fact unfavourable to the 
widening of the present revival, that the United States are not 
sending for files and saws in the way they used to do. The 
— y are confining themselves mainly to raw materials an 
r 

For steel rails there is still a great demand, and the prices are 
now £9 10s., and even £9 15s. at the works. T have heard of £10 
being also quoted. This is a remarkable advance from a few 
months ago, when it was hard to get £5; and £4 4s. 6d. was 
accepted by one firm for a certain heavy contract. After 
deducting carriage, that was the net price at the works. 

Specific items of trade news are scarce this week. The rails on 
order are still for the United States and India. I hear of an 
order for 50,000 dozen tiles being secured by one large firm for 
Russia, and of another large Russian order for frame saws; the 
latter order is said to be sufficient to occupy the firm who 
have received it for three months. 

The Stock Exchange has been less excited this week, and there 
has been a slight reaction. 


THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

On the whole, the pig iron trade has been quiet during the 
week, and has been very little affected by the fluctuations ending 
in a decline which have taken place in the Glasgow market, 
There appears to be a good deal more independence manifesting 
itself in Cleveland, and it is probable that the connection between 
Glasgow and Cleveland may be severed so far as the slavish 
following of Cleveland is concerned. At the same time, it must 
be admitted that a good deal of the demand which has benefited 
the Middlesbrough district so much is owing to the ‘respectful 
distance which Cleveland prices have kept behind those of 
Glasgow. The fact of the matter is that, owing to the establish- 
ment on the Tees of so many Scotch merchants, the connection 
cannot very well be helped. 

On Tuesday the market was firm at 60s. 6d. for No. 3. 
To-day—Thursday—the ruling price is 60s. There are yet 
several old contracts running, but makers generally are beginning 
to experience the benefits derivable from the advanced prices. 
Speculations as to the position’ of stocks during the month which 


is now nearly at an end are being hazarded. It is probable there 
will be a marked freduction in makers’ stocks. Messrs. Connal 
and Co., the warrant storekeepers, now hold 105,130 tons of 
Cleveland iron, an increase of 330 tons during the week, and of 
2160 tons since the end of December. They have a few deliveries 
and are receiving about 200 tons per day. 
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The dispute at the Ormesby mines of Messrs. Swan, Coates, and 
Co., has been settled by the award of Mr. W. Whitwell, to whom 
it was mutually referred. Mr. Whitwell’s award allows an 
advance of 1d. per ton to certain sections of the miners. 

The manufactured trade continues to improve, and orders are 

lentiful. The Springfield Works at Darlington, and the West 

tockton Works at Stockton, are to be re-started at once, and 
there are other indications of marked improvement in this trade. 
Prices are slightly advanced upon last week’s quotations. 

The Imperial Ironworks at South Bank are now offered for 
sale on the 17th of next month. It is pretty certain there will be 
a brisk competition for them, because they are in splendid going 
order, and have exceptional facilities for turning out articles a 
shade below the general market price. 

On Monday next a most interesting discussion on the dephos- 
phorisation of iron is expected to take place at Middlesbrough, on 
the reading of a paper by Mr. J. E. Stead, analytical chemist. 
Mr. 8. G. ‘Thomas will be present and take part in the discussion. 

The annual report of the Board of Arbitratior and Conciliation 
for the manufactured iron trade of the North of England shows 
that the number of operative subscribing members is 5647. Mr. 
David Dale, to whom the question has been referred, is consider- 
ing the basis of the sliding scale, which it has been determined to 
pe for regulating wages for two years from the Ist of May 
next. 

The shipbuilding industry of the Tees and Hartlepool is in a 
very awkward position just now. The men claim an advance of 
74 per cent., instead of which the employers are willing to accord 
a sum equivalent to the second reduction made last year. Owing 
to the action taken by Messrs. R. Dixon and Co.’s men at 
Middlesbrough, who will terminate their engagements on Satur- 
day, either a general strike or lock-out seems probable. This is 

eatly to be regretted, because the trade was developing into a 
flourishing condition, and was consequently affecting the plate- 
making and marine engine building to a very appreciable 
extent. 

The coal trade is tolerably firm, and manufacturing coal is 6d. 

ton higher. Contracts for coke are now being entered into 
wey aa delivery at 20s. a ton. 

The North-Eastern Railway Company’s traffic returns show an 

crease for the week of , a3 compared with the corre- 
sponding week of last year. The increase this year, so far, is 

,129. The announcement of a dividend of 6$ per cent. has 
given confidence in northern railways. 


NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


Tue iron market has this week been less active than in some 
recent weeks, and the prices of both warrants and makers’ iron 
are rather lower. At length there is a lull in the ag J for the 
United States, and the quotations were too high for much 
legitimate business to be done. Indeed warrants could this weck 
be had at considerably lower figures, and makers’ iron was pro- 
curable from the merchants at several shillings per ton under 
makers’ rates. Last week’s shipments were fully 4000 
tons smaller than those of the preceding week; and although 
it was known that considerable quantities of pigs were lying 
ready for shipment, still the diminution in the figures had, as it 
always has, a deterrent effect upon certain classes of purchasers. 
The production continues heavy, there having been four addi- 
tional furnaces put into blast since last report. There are 108 
blowing as against 89 at the same date last year. In Messrs. 
Connal’s stores at the close of last week there were 432,085 tons, 


_ showing an increase in these stocks since Christmas of 16,460 


tons. Thearrivals of pigs from Middlesbrough «xhibit a decrease 
of 2850 tons on the week, but there is a comparative increase to 
date of 13,372 tons. 

Business was done in the warrant market on Friday forenoon 
at 71s. 3d. to 69s. 9d. cash, and 71s. to 70s. one month, the after- 
noon’s quotations being 69s. 6d. to 68s. 9d. cash, and 70s. 14d. to 
69s. 43d. one month. e market opened dull on Monday, when 
business was done in the morning from 68s. 9d. to 67s. 9d. cash, 
and 68s. 3d. to 68s. 6d. one month. In the afternoon from 67s. 9d. 
to 68s. 6d. cash, and from 68s. 3d. to 69s. one month were the 
—- There was rather more animation in the market on 

esday. The market opened at 69s. cash, and after improving 
to 59s. 6d. ten days, and 70s. one month, receded to 69s. one 
month, and 68s. 6d. cash. A large business was done on Wed- 
nesday up to 68s. 3d. cash and 68s. 10}d. one month. To-day— 
Thursday—the market opened firm at 68s. 6d. cash and 69s. one 
month, and improved to 69s. 3d. cash and 69s. 9d. one month, but 
closed easier. 

This week there has been a somewhat backward inquiry for 
makers’ iron, the quotations of which are all reduced. Iu the 
case of No. 1, the decline varies from 2s. 6d. to 5s., and in that of 
No. 3, from 1s. to’8s. per ton. 

The malleable works all continue busy, and there is a ae 
demand for the different classes of manufactured iron. t 
week’s shipments of iron manufactures from the Clyde were not 
quite so heavy as in some recent weeks, but a large amount of 
work continues to be done at our manufactories on foreign 
account. 

It is satisfactory to note that the shipping department of the 
coal trade has at length apparentl en a turn for the better. 
About 8800 tons were shipped at Glasgow harbour in the course 
of the past week, being 4226 more than in the preceding week. 
There are more vessels than usual seeking cargoes, and the supply 
of coals is abundant. The coasting trade is spoken of as not 
quite so bright, but a large proportion of it is conducted at the 
other Clyde ports. The steady production following upon the 
close of the strike in Lanarkshire has to some extent affected the 
trade in the eastern mining counties, which is not so brisk as it 
was in the month of December. Complaints are also heard here 
that the coal-masters are being undersold by those of the North 
of England. 

As indicated above, the great majority of the miners are now 
working steadily. By See pry a dispute has taken place at a 
colliery in the neighbourhood of Kirkintilloch, and agitations for 
an advance of wages have been commenced in the Airdrie and 
Slamannan districts. 

Endeavours are being made to promote a new railway from 
Bellshill to Motherwell and Wishaw, through a rich mineral dis- 
trict now insufficiently provided with such communication. 

Messrs. John Elder and Co. launched, on Monday, from the 
shipbuilding yard at Govan, a single screw composite gunboat, 
named the Rambler, for the British Government. She is 157ft. 
long, 29ft. Gin. broad, and 14ft. 5in. deep, and will be supplied 
by the same firm with engines of 750 indicated horse-power. 

e Rambler will be armed with one bow and one stern chaser, 
— muzzle-loading rifle guns, and one broadside of 


WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


THE settlement of the sliding scale has already borne good 
fruit by unitin, the coalowners, and the ranks of the Coalowners’ 
iation will now be strengthened by the addition of nearly 


‘ all the principal inen of the district. In fact, it may be regarded 


as a certainty that henceforth every important colliery will be 
represented on the his will have an excellent effect on 
the coal trade of South Wales, and further promote that mutual 
co-operation which is one of the results to be expected from the 
sliding scale on the of the men. 

I hear that the adhesion of the Ferndale men is only a question 
of days. One scale and one association appears now to be the 
settled condition of things. 

Another good result has been not only a stiffening of prices, 


but an improvement. ' I was informed this week by the agent of 
one of the principal collieries that an advance of over 1s. had 
been sustained in many cases. The general rule during the last 
week has been to exact an advance varying in amount for all 
forward deliveries, and to hold back also committing to any 
quantities at distant dates. 

The port of Cardiff has presented a most animated scene during 
the week, as may be imagined from the circumstance that 
103,591 tons of coal left in the course of the week, and about 
7000 tons of iron. Swansea, too, made quite a leap in its exports, 
and instead of sending about its usual te oe of 9000 tons, sent 
17,243 tons of coal and 3591 tons of patent fuel. 

Better rospects now prevail at Swansea than have for a Meath 
of time. Whe coal trade between France and that port is steadily 
increasing, and from Landore up to Ystalyfera the various indus- 
tries, especially tin-plate, are at full time. 

There are rumours in*the district of a probable restart of the 
Warlicks Works. The same healthy tone prevails at poo omy 
and in the majority of transactions in coal an advance has 
sustained. he exports fell off slightly last week, owing to 
deficient freight, but there has been no real falling off in busi- 
ness. Imports were unusually numerous at large 
quantities of ore from Bilbao, the coast of Africa, Santander, 
and Carthagena have been poured in. 

There is a strong feeling prevailing at Newport for the increase 
of dock accommodation by the Alexander and Newport Dock 
Company, and it is not unlikely that the desire may take a 
shortly. With the of and 

ependence in ter part upon foreign markets great changes 
ar be capeiedte take place at our ports. At Cardiff there 
will soon be a renewed outcry for increased dock accommodation. 


The iron trade continues to improve, and all the works from 
Tredegar to Cyfarthfa, and thence again from ——— to 
Briton Ferry, and on to Landore, exhibit many of the old gratify- 
ing signs, not only of active use of all mills and furnaces, but of 

ditions to making power. I was over Cyfarthfa this week and 
saw two furnaces preparing. The present furnaces at Ynysfach 
are turning out nearly 300 tons of pig each per week. 

Dowlais will have its tin-plate and tire a ready in 
a month or two at farthest. Great clearances of puddled bar are 
taking place at Cyfarthfa and Dowlais. . 

The iron price list generally of last week is firmly maintained, 
with upward tendency. Makers are holding back. 

egar is sending large quantities of coal over the North- 
Western system to Birkenhead and Liverpool, and another 
furnace will shortly be put into blast. Advances of wages may 
be expected in a few days at Tredegar, and notice will probabl 
be out at the end cf the month at Dowlais also. At Cyfarthfa 
notice has been issued that the old arrangement of monthly 
notice is now in operation. 

A meeting of the house coal men of Glamorganshire and Mon- 
mouthshire has been held this week to hear the report of the 
delegates on the sliding scale. It was decided that the workin, 
of the scale was favourable, and the only objection raised, an 
this not to any serious extent was that it was too low. Some of 
the house men threaten opposition to the scale. 4 

On Monday night the Pharos, of Boston, Mass., was docked in 
Penarth. She is going to take out 3000 tons coal and coke for 
Coquimbo. 

At Penrrhriwceiber Colliery, one of the latest of the new ones, 
an average output of 700 tons is now secured. Harris’s Naviga- 
tion turns out 150 tons, but now larger trams are obtained and 
other arrangements completed, this will soon be increased. 

A tin-plate trade arbitration board is being projected. Quota- 
tions are again difficult to obtain for coke, and also for tin-plate. 
New tin-plate works are being projected. 

Smiths’ small coal is being sold at from 7s. 6d. to 8s. per ton, 
owing to the advance in coke. : 

Crawshay has been sending rails to Galveston; Dowlais, to 
Alexandria and New York; and Llynvi bars to Lisbon and New 
York, Booker sheets to New York. Total quantity iron exports, 
4200 tons. 


PRICES CURRENT OF IRON AND STEEL. 


Tue following prices are corrected up to last night, but it should beg 
borne in mind that in many cases makers are pre’ to quote different 
terms for special contracts. It is obviously impossible to specify these 
cases and terms, or to give more than the market quotations and makers’ 
prices. Readers should also refer to our correspondenis’ letters. 


PIG IRON AND PUDDLED BARS. 


ScoTLanpD— £8. d. | £ 8. d. 
G.m.b.—No. 1.. -«- 812 6) Glengarnock—No.1 .. 4 2 6 
No. 3.. - 8 9 0} No. oo’ 0 
Gartsherrie -No. 1 - 4 1 0| Dalmellington—No.1.. 317 0 
No. 6 No8.. 8 8 0 
Coltnmess—No.1 .. .. 4 5 0) At Ardrossan. 
Summerlee—No.1 .. 4 5 0 Shottse—No.1.. .. .. 4 2 6 
Monklund—No. 1 .. 3 At Leith. 
3.. 8 | 
Clyde—No. 1 “e 314 0 | CLEVELAND— 
No.3 .. 3 9 0 b co =p 40 35 6 
Govan—No.1.. .. 818 6{ MNO. Bee oo o 3 
No. 3.. 39 0 No. 3 300 
At Broomielaw. | No. 4, foundry eo 219 6 
Calder—No.1.. 4 2 No. 4, forge .. 3 2 6 
No.3.. .. 310 Meottledorwhite .. .. 219 9 
At Port Dundas. | Thornaby hematite .. 3 6 9 


tin-plate pig iron, 130s. at works. 


Bar Iron— 
Low Moor and Bow ra, per cwt. .. . 


019 Oto 1 4 
STAFFORDSHIRE, per ton ee +» 9 0 0 to 1210 
Rounp Oak se oo 0 0 0t00 0 0 

Merchant Bars— 

StockTon .. + 810 0to0 1010 

WELSH “ 815 0to 9 0 
LANCASHIRE as ae oe 9 0 Oto 915 0 
from warehouse .. 910 0t0.000 

” ps oe + 1110 0 0 
Sheets Se ee 1310 0to 0 0 0 
Nail Rods.—G.ascow, f.o.b, perton .. 9 0 000 
Rails—Gtasoow, f.0.b., per ton 8 0 Oto 810 0 
CLEVELAND oe + 810 Oto 910 0 
WaALes ee 85 0t0 900 
Railway Chairs—G.ascow,f.o.b., perton .. 5 Oto 6 0 
Pipes—Gtascow, f.o.b., perton .. 5 Oto 6 0 

STEEL. 

SHEFFieLD—At works— £8. 4. 
Spring steel 12 0 0t022 0 0 
Ordinary cast rods as o- - 16 7 6to22 0 0 
Fair average steel 25 0 0to 38 0 0 
Sheet, crucible . ee 21:0 Otoé6l 0 0 

ts, Bessemer os ee 1310 001710 0 
Second-class tool.. oe ee 810 0t04 00 
Best special steels 4 0 0to76 0 
Rails—Siemens, at works 00 0t.000 

emer, at works .. oe + 9 0 0t010 0 0 

ee 1010 Otoll 5 0 

Bessemer pigiron .. oe - 61 Ot 700 
MISCELLANEOUS METALS. 

pper ton 130 Oto 16 

per 15 

British cake and ingots ee + 78 @ 0to 80 0 0 

Best selected .. 8010 0 to 8110 0 

British sheets, strong .. ee ee -- 82 0 Oto 8t 0 O 

Tin—Straits oe ee -- 99 0 0to 1000 
British blocks, refined. . ee 106 0 Oto 1070 0 

” bars oe 106 0 0 to 1060 0 

Lead—English pig ., .. ..  .. 2% 0 0t000 00 
Spanish de. 18 5 O0to 1810 0 
Sheet oe ee 20 0 0t0 2015 0 

Spelter—Silesian - 210 0t000 0 0 

lish .. we de oe 00 0 0to00 0 0 
Zinc—English sheet .. 25 0 0 to 2510 0 
Phosphor Bronze—per ton— 

metal XI oe oo ee +. 110 0 Oto 00 0 0 
Nickel, per Ib., 28. 6d. to 33. 
COAL, COKE, OIL, &c. 

ke— £s8.d. £s8.d., Glasgow—Per ton, f.o.b.— 

Cleveland, at ovens 0 15 6—0 17 6 Main... .. .. 0 80-0 00 

0140-0160 Splint .. .. 0 860 90 

Sheffield .. © 15 0—0 17 0 Smithy .. .. 011 6-@€130 

1 20-06 00 

+ 20-1 50 Lan Wigan pit prices— 
1s, best, per ton Arle 860 90 

South Durham .. 0 7 6—0 13 6 Pem' rton 4ft. 0 66—0 70 

Derbyshire— Forgecoal .. 0 56—0 60 

it, at pits 0 80-0110 0 40-0 4 

mverting .. 0 76-0 90) 6 

Slack .. .. 0 38-0 60 
South Yorkshire—At the pits— 
Branch .. .. 0 12 0—0 14 9| Oils, tun— £5.d. £8.d 
Silkstone,house 0 11 0—0 13 0 Lard oil .. 42 00-4400 
0 76-0 Linseed .. .. 27 10 0—27150 
Steam coal* .. 05 11-0 66 Rapeseed, brown 29 10 0—00 0 0 
Slack - 0 30-0 56 » Engl. 81 10 0-00 0 0 

Wales, through.. 0 5 6—0 60 leum,refin’d 
Steam, less2}.. 0 8 6—0 93 (per gal.) .. 0 0530006 
House, at port 0 7 6—0 83 
Small steam .. 0 20—0 30/Tallow.. .. .. 4390-4500 

* Supplied to railway companies and large works. 


PRICES CURRENT OF TIMBER. 
£ 


£8. 8. £8. £8. 

Teak, load .. .. ..12 0 13 0 | Quebecpine, 2nd,. 910 15 10 

Quebec pine,red .. 3 0 4 5 » Srd.. 7 0 9 5 

yellow.. 8 5 5 0 Canada, spruce Ist. 10 0 12 0 

pitch .. 3 5 410 8rdand2nd 610 8 0 

- « £0 61 New Brunswick .. 6 0 710 

Birch .. .. 3 5 415 Archangel .. .. 910 1615 

Elm .. .. 40 415 St. Petersburg ..12 0 14 0 

Finland .. .. .. 710 910 

Dantsic & Meml.oak 310 5 0 Wyburg .. 810 919 

Fir .. .. .. .. 2 5 410 | Battens,allsorts .. 5 0 710 

undersized 110 2 © | d. s. d. 

» Riga... .. .. $10 4 Firstyellow .. .. 11 0 15 0 

;, Swedish 110 25 white .. .. 8 6 10 0 

Wainscot, Riga, log 215 610 Second quality .. 76 90 

Lath, Dantsic,fathom 4 0 510 Mafiogany, Cuba, s.d. s. d. 

St. Petersburg. 6 0 710 superficial foot. 0 64 0 9 
Deats, per C, 12ft. by Mexican,do. .. 0 4 0O 
8 by 9in. :— Honduras, do. .. 0 4 0 

Quebec, pine Ist .. 13 0 23 10 


Epps’s GLYCERINE JvusJUBES.—CAUTION.—These effective and 
most chemists. B 
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o. 3 foundry pig iron, 85s. 0d. do. 
£858. 4. 
Waes—lIron rails, f.0.b. oe ee 90 0to 000 
Iron bars, f.o.b. os oe 9 6 000 
1, at Sheffield .. 815 0to 400 
No. 3 ee ae oo - 810 Oto 315 0 
LANCASHIRE, in Manchester—No. 3 & No.4 310 Oto 315 0 
Hematite, at works, 2} dis. for prompt cash. 
Millom “‘ Bessemer "—No. 1 to No. 3 +» 610 Oto 615 0 
Forge, mottled and white .. ee oe ° - 60 0 
Maryport Hematite—No. 1 to No. 3 + 610 0to 700 
Puddled Bar— 
Waves—Rail quality, at works 610 0to 0 00 
CLEVELAND, delivered on trucks es + 60 0to 650 
MIppLEsBROUGH l6in., plate quality, perrton 6 0 0to 610 0 
LANCASHIRE ee es ee oe + 610 700 
G ascow, f.o.b. .. 9 00t0o 000 
MANUFACTURED IRON. 
Ship Plates— 
Gtasoow, f.o.b., per ton és os 910 O0tol0 0 0 
Waes—At works, net .. se ow 9 0 Otol0 0 0 
MIDDLESBROUGH .. oo oo 9 5 Oto 915 0 
Boiler Plates— 
WELsH oe os 12 0 Oto 0 0 6 
Lancasuire, to 5 cwt. each plate 1010 09 to1310 0 
SHEFFIELD .. oe os ee ll 5 0t01310 0 
Bow tno and Low Moor— 
Under 24 cwt. each, upto4cwt. percwt. 2 2 Oto 2 7 0 
4 cwt. up to 7 cwt. and upwards 210 Oto 219 0 
STAFFORDSHIRE, per ton as 1010 Oto 138 0 0 
Mippvessroves, free on trucks oo 10 5 Otol12 5 0 
Giascow, f.0.b., per ton oe 1010 Otoll 0 0 
Angle Iron— 
Bow ine and Low Moor, per cwt. .. ee 
STAFFORDSHIRE, per ton oe - 910 0tol2 0 0 
LANCASHIRE ee ce ee os 9 0 0t010 0 0 
STockTon .. ee os se 710 0t0 900 
Rounp Oak oe oe oe + 10 2 6tol5 0 0 
CLEVELAND oe oe oe os + 815 Oto 915 0 
Gtascow, f.0.b., per ton 810 0t. 90 0 
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IRON RAILWAY SLEEPERS. 
No. VII. 

Class D.—Ordinary Rails with Iron Cross Sleepers.— 
This division of the subject has to treat of roads formed 
by rolled iron cross sleepers, where the rails are their 
own supports between one sleeper and another, as in 
ordinary timber-sleepered roads, and are fixed in some 
manner to the top of each cross sleeper on which they 
rest. Iron cross sleepers were introduced in Belgium 
about 1862 by Cosyns, manager of the Couillet Forge 
Company. They were of an I shape, like ordinary rolled 
girders, but laid sideways on the ballast. Below each 
 yail the trough of he sleeper was filled in with a block 
of wood, adzed out on the tup to receive the foot of the 
rail. This block was secured to the sleeper by four bolts, 
having their nuts at top, and washers under these, whi 
extended over the foot of the rail and held it in place, 
These sleepers were used for some years on the makers’ 
own sidings, and were also tried on a Dutch railway, but 
iron woo their weakness as 

rs, pro y stopped any further progress. en 
the ironmasters of Franche Comté introduced their well- 
known “fers zorés,” or large channel irons of various 
forms, the ready application of these to permanent way 
was speedily observed, and various types were ifitro- 
duced upon the aoa of the Continent. Thus in i 
even before the date of Cosyns’s sleepers, Le Crenier lai 
down on the Southern Railway of Portugal cros sleet 
of the form of a flat plate with the two edges bat fou 
ugh a quarter circle. A depression was ctl the 
top of the sleeper where each rail passed over it, 80 a8 to 
ee the proper cant to the latter. The rails wete of be 
ignoles shape with suspended joints, and were attach 
to the sleeper by bolts with clip washers. These sleepers 
were only tin. thick, 10in. broad, and 7it. hee long, 
weighing 52 1b. each, but are nevertheless said to have 
required no renewal and very little maintenaneé during 
the whole time up to the date of the last report. C) 
traffic is probably light. Sleepers of T shape have 
tried by Steinmann in Austria, and more recently in 
Belgium by the Iron and Coal Company of Sclessin. The 
rails were in both cases laid on the crossbar of the T, and 
secured to it by bolts and clip washers as usual. The 
small hold of the ballast which this section affords is a 
fatal objection to it, as it is to the longitudinal T sleepers 
of Sibley. Sleepers of a double T, or ordinary girder form, 
have been proposed by Professor Winkler, the lower 
flange being broader than the upper to give a greater 
area of support. Probably, however, this section would 
always be too deep in proportion to its bearing surface 
to answer the requirements of a sleeper. In Lagar 
system, now on-trial in Austria and Prussia, the sleeper 
is of T form, with a broad base, and bent over at the two 
ends so as to lay hold of the ballast ; whether much is to 
petite | this seems doubtful, though the results aresaid 
to be g 


Sleepers of various channel shapes, and in one case 
a double channel like a corrugated plate, have been used 
with more or less success on the railways along the banks 
ofthe Rhine. Practically these t are now reduced 
to one, which bears the name of M. Vautherin, engineer 
to the celebrated iron works of Ménans et Cie., at 
Fraisans. This system was first tried on a large sc@lé in 
1864 on the Lyons Railway, and afterwards on neafly all 
the main railways of France. Many oF the rail ay of 
Western Germany—the Saarbruck Railway, the Ritehish 
and Westphalian brought into 
extensive use. In 1868 the Grand Central Railway of 
Belgium ordered 10,000 Vautherin sleepers, of rae 
lengths and with various systems of fastening, $6 Bé | 
down on various parts of their line, so as to give the 
system an exhaustive trial, This spresta to have ended 
in their complete condemnation. M. Kirsch—Rev. Univ. 
des Mines, 1876—gives a brief summary of the results, 
He says the road proved perfectly firm and stable, even 
under unfavourable conditions, and that the running was 
smoother than over timber sleepers. On cinder ballast the 
sleepers rusted rapidly, and were liable to be crushed ; 
on ballast more permeable to water no rusting took place. 
On hard heavy ballast, such as broken stone, they were 
liable to crack at the ends ; on the other hand, fine and 
po ge clayey ballast was found to form itself into a 
cake exactly fitting the hollow of the sleeper, and no 
cracking was observed. The len of the sleepers 
should not fall short of 2°40m. or 7ft. 10in. All the fasten- 
ings tried proved to be defective. The objections were— 
(1) their complication, making the cost heavy and the 
fixing slow and difficult ; (2) the large size of the holes 
required in the top of the sleeper ; (3) the want of 
elasticity in the fastenings themselves and in the iron 
against which they bore. The result was that under the 
action of the rail either the edges of the hole or the 
fastenings themselves were rapidly destroyed, and in 
either case the rail became loose in its bearings. 

This want of elasticity in the fastenings, causing in 
general an enlargement of the hole through which they 
pass, is no doubt the cardinal difficulty of the Vautherin 
system. In Belgium, and to a t extent also in France, 
it appears to have been considered insuperable. In Ger- 
many, however, greater perseverance has been shown, 
and the result has been so successful that the system is 
now receiving a very large extension. It has, in fi 
assumed so much importance that we are warran 
in treating it at some length. In the Deutsche 
Bauzeitung for June, 1877, & paper appeared by Herr 
Arndts, engineer of the Royal Railways of Prussia, 
giving the particulars of a four years’ trial of Vautherin 
sleepers on a length of 22°4 kilometres—about 14 miles— 
of the Ober Ruhrthal Railway. The results were con- 
fidently stated as follows :—(1) The cost of first putting 
down is about the same as with timber. (2) The layi 
of the track and fastening of the rails is very secure an 
satisfactory. (3) The repair and maintenance is easy, 
and well under the control of the platelayers and inspec- 
tor. (4) The consumption of material and cost of 


‘| renewal and maintenance are markedly lose than with 


hed known system of timber sleepers. ese statements 
led to communication with Herr Arndts, ‘who has 
obligingly furnished much additional matter of a valuable 
character. The number of sleepers originally laid down 
on the Ober Ruhrthal Railway was 23,970, of which one 
half were 2°5 metres and the other 2°2 metres in length. 
At the end of three years 86 only—or about one in 1000 
per annum—had needed replacing, and all but one of 
these could be repaired sufficiently for second use. More- 
over, only sien of this number belo to the shorter 
length, which in every way proved itself sufficient for the 
purpose. With ph to cost of maintenance, the results 
of actual experience have been embodied in the follow- 
ing table, which gives the number of days’ work of a 
Foniage pe required per kilometre of track per annum for 
each of the three classes into which the railway system 


ch | is divided, viz.—{1) Main lines ; (2) branch lines; (3) 


auxiliary, or, as they are calied rmany, secondary 

lines, of low ‘speed and small trafite : 

Days’ Work in Maintenance per Kilometre of Track per Annum. 
Main Auxili 


lines, es, 
Single line ... 
Double line ... «. 300 


ines ig of cotirse dite to 
the fact that - gang can attend to both tracks at whe 
same time, and mttch labour is thereby saved. From this 
any engineer, knowing the rate of wages on his own line, 
ean calculate what the maintenance would cost him. As 
& tiattet of fact, on the Ober Ruhrthal Railwa , the 
cost of & stretch of 14 kilometres of up line, of which all 
but 363 metres were laid with iron sleepers, as compared 
with that of the corresponding stretch of down line 
which was laid, all but 812 metres, with wooden sleepers, 
has been as follows, taking the result of several months 
working :—Wood sleepered road = mile per annum, 
itori-sleepered road mile per annum; £23 63. 
t will be seen that Herr Arndt’s 


res for - 
been | Sleepered road are even higher than ions 0 the North. 


Eastern Railway, when the difference of rate of wages is 
taken into account. Again, for the iron-sleepered road he 
gives the days’ work per kilog.- per annum at 300, equal 
to 480 per me, whereas the North-Eastern Railway’s esti- 
mate was only 286. Taking, however, the above figure, 
£23 63,, as ret obtained, and dividing it by 1°7, 
which, in matks or shillings, is given as the average da 

wage of a Gertian platelayer, we get for the number o 
days’ work pet mile 275, which is about equal to the 
North-Eastern Rallwey result, but much below that of 
the table. Hetr Arndts explains that his ntiinber of 300 
refers to + where the traffic is heavy and frequent, 
and the platelayers subject to much interruption ; also 
that the lower rate of wages es an inferior class of 


be | workmen, and that a larger number huve in consequence 


be employed, Still it seems impossible to believe bu 
at the actual cost is best represented by the actu: 
figure £23 6s., which, it will be observed, is still decidedly 
higher than the £19 5s. given for the maintenance of the 
Hilf system. At any rate, we ate in fairtiess entitled to 
use these figures a8 giving a comparison of the cost of 
maintenance of titiber and iron-sleepered roads under 
similar circumstances ; and if 80 the results ate sufficiently 
striking, for an inspection of the two afiounts—£40 7s. 
and £23 6s.—shows an economy of abdut 40 per cent. i 
favour of. the iron sleepers ; an amount sufficient, 
capitalised, to pay for their whole first cost. a a 
Atiother advantage on the side of iton sleeper was 
rought out by a recent accident on thé satis railway, A 
eavy goods train got off the rails throtigh the ecg 
an axle, and ran for a considerable distance over the 
sleepers, which for the first 400m. of its course were of 
iron, and for the remainder of wood. The result was that 
only ten of the iron sleepers were damaged, and that 
merely so far as to render them unfit for a main line, 
while thirty wooden sleepers were torn to pieces. On 
the iron-sleepered track the gauge was nowhere disturbed, 
and all damage had been eae by a gang of four men 
rg the other part of the line was cleared of the rolling 
stock, 


SILVER MINING IN NEVADA. 
No. L 
THE COMSTOCK LODE AND SUTRO TUNNEL. 


In the beginning of the year 1878 a series of articles 
appeared in the columns of THe ENGINEER, giving a 
general account of the silver mines of Nevada, situated 
on the Comstock lode in Storey County of the above- 
named State of the Union, and of the Sutro Tunnel, then 
in course of construction, and destined to intersect the 
Comstock lode in depth, and develope its rich mineral 
deposits. The work has since been brought to a successful 
issue by its indefatigable mens Mr. Adolph H. 
Joseph Sutro, the mammoth lode being cut at a depth 
of nearly 2000ft. from the surface in the workings of the 
Savage Mine inthe month of July last. This mine, it 
a stated, was the first.to be intersected by the Sutro 
Tunnel, and is nearly the centre of the vein midway 
between the Utah workings at one extremity of the lode, 
and Gold Hill workings at the other, and situated 
beneath Virginia city. this district on the Comstock 
lode are located the great Bonanza Mines, the Virginia 
Consolidated and California, the Sierra Nevada, the 
Yellow Jacket, Savage, Hale and Norcross, Chollar Potosi, 
Ophir, Best and Belcher, Bullion, Crown Point, Belcher, 
and many other well-known mines. These mines, since 
their discovery nineteen years ago, have yielded a value 
of 375 millions of dollars in gold and silver bullion, equi- 
valent to upwards of 75 millions sterling, while, on the 
other hand, it has been estimated that the loss in tailings 
or washings, has been set down at 200 million dollars 
more, or 40 millions pati, 

These gigantic figures will sufficiently show the import- 
ance of the great mining: interests involved, and will 
render acceptable some account of the recent progress and 


development of this great undertaking the construction of 
the Sutro Tunnel, an upon tie 
successful economical working of the low 6 Ores 0} 
silver and gold. Any account would be incomplete with- 
out a notice, however brief, of its projector, Mr. Adolph 
Sutro, with whom the idea originated, and to whose per- 
severance the success of the work is due. Born at Aix-la- 
Chapelle in 1830, in the Rhenish province of Prussia, 
where his family were established in the woollen industry, 
he had many advantages of acquiring, with the rest of 
his family, a liberal education. He made such progress 
with his studies that at the age of seventeen he left 
the high school with a hc awe entitling him to enter 
the Prussian military volunteer service of the period 
without further examination. Instead of doing so, how- 
ever, he was placed in charge of the factory, in every 
department of which he had served a practical apprentice- 


ship. 

Tn December, 1847, his father died, and the French 
Revolution of the following year so disturbed the com- 
mercial relations of Europe, that it necessitated the 
closing of the works, hitherto carried on by the Sutro 
family. 1849 he was commissioned to establish a 
woollen thanufactory at Memel, in the Baltic province of 
Prussia, to which place he shipped the necessa 
machinéty and materials from Antwerp, and the skill 

botir essential to its successful working. The difficulties 
attending the establishment of the above industry were 
stich that the subject of ous memoir, 
at An early age, acquired great experience. is experi- 
enee proved invaluable to him ie later years. A few 
rede later he returned to his native place, about which 
inip his family decided on migrating to the United States 
6 Ber an elder brother having some time previously 
ev ed them. In due time the Sutros reached New 

ork, and soon after Adolph made his way to California, 
about this time attracting considerable attention from the 
fact of the discovery of the auriferous deposits and their 
development. On reaching the land of his adoption, he 
erigaged actively in commercial pursuits, and with con- 
siderable success be it said to his credit, that practical. 
legitimate engineering operations have ever el | 
his attention, and it may be said the great énergies hé 
i) were directed towards the fulfilment of the 
scheme bearing his name, which has in recent days been 
successfully accom lished. From the first he was con- 
vinced that the “ Comstock” was a true fissure vein, and 
he saw the desirability of opening it out by the means of 


& deep adit, run in at right angles from the neighbouring 
hills, a distance of many mines from the slopes of the 
Carson River. The project, however, was not at first 


favotitably received, and it is only in recent years since 
its eee completion, that its national importance 
‘tiated. 
f, Butro first set himself to acquiring a scientific 
kniowlédge of the most efficient metallurgical processes 
by which the valuable ores then in process of development 
in the ftich bonanzas of the Comstock could be most 
kg ¥ treated ; and in this he received able oT 
roti M. Ramdoho, a German of t metallurgic 
experieiite, and subsequently established works on a 
mn ] nee @ at San Francisco. In the year 1861 Sutro 


hi is nf perfected his arrangements that, associati 
himself With others, he founded a mill and amalgamat- 
ing wotks at Dayton, some seven miles distant from 
Virginia tity. In the following year these works were 
extended nd proved a good investment ; a few years 
later, if,1864, a fire occurred, which for the time proved 
di 8 to Mr. Sutro and his future Broepecre : 
rotti time forward Mr. Sutro directed his atten- 
Hon t6,. the achievement of the Sutro Tunnel adit 
ike all great national undertakings, the Sutro Tunnel 
and its projector experienced numerous difficulties ; in 
February, 1875, it appears that the Legislature of, the 
State of Nevada passed a measure approving of his 
scheme of cross cutting in depth the Comstock vein, an 
accorded him ce: immunities, giving him the right 
way such as is usually granted to toll roads, the question 
of tolls being left to voluntary agreement between Mr. 
Sutro and the several mining companies ; the prin- 
cipal companies at this time working on the 
Comstock vein, and representing nearly 96 og cent. of 
the total value of the mines, consenting. order to 
establish a basis for procuring the necessary capital, 
these companies agreed to pay toll of 2 dols. per ton on 
every ton of py ore that should be extracted after the 
tunnel should be completed, and after it should benefit 
each respective mine ; and contracts were then made 
making this charge a lien upon the mines for all future 
time. It was then considered necessary as a security to 
capitalists that the United States Government should 
pass a law embodying the general features of the 
Act of the Nevada Legislature and these contracts ; 
for at that time the companies working the mines on 
the Comstock lode. held them at mere sufferance from 
a Government, the title or fee being in the United 
States. 

In July, 1866, Mr. Sutro procured the passage of an 
Act of Con, now commonly known as the “ Sutro 
Tunnel Act,” which gave the right of way over the public 
domains, the right to purchase land at the mouth of the 
tunnel, the ownership of all new mines which should be 
discovered for 2000ft. on each side of the tunnel, and 
made it a lien on the land occupied by these mining com- 
panies to pay the same rates of charges which had 
previously been agreed upon in the above-mentioned 
contracts. In other words, the United States Govern- 
ment, as owner of these immense lands, entered into a 
direct contract with Mr. Sutro for the construction of 


this tunnel, and only referred to the contracts in order to” 


establish the rates which should be paid. Numerous 
difficulties arose from time to time before the tunnel was 
commenced, each in turn being disposed of until the 
month of October, 1869, when the active operation of 
iercing the tunnel was begun with some ceremony at 
utro, when fifteen men were set the work. 
Progress was slow at first, 400ft. having opened up 


! 

‘ 


.. with, and to the extent of 170ft. 
drift a large and unexpected volume of water was en- | 
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by the close of the year. _Duri 


tendence of the projector and from increased subscriptions 


to the works, so much so that 1390ft. was pierced. The | 


tunnel, it should be stated, commences at the town of 
Sutro, laid out at the entrance of the tunnel, bordering 
on the Carson River, about three miles from Dayton, | 
and one and a half mile distant from the river. It 
enters the mountains at an elevation of some 150ft. above | 
the level of the Carson River, and has a course nearly 
e Savage mines, its ient throughout being 3in. in | 
100ft. The length of the tunnel exceeds 
21,000ft., and to facilitate operations four 
shafts were sunk-in the autumn of the 
year 1871. Mr. Sutro was so successful 
in Europe in making financial arrange- 
ments he was enabled to push 
on the work with increased -activity—his 
working force was greatly augmented, more 
powerful machinery was employed, and 
operations carried out on a more extensive 


plan. 

The first shaft is situated 4915ft. from 
the entrance to the tunnel, its depth to 
the tunnel being 523ft., the work of sink- 
ing on the shafts commenced in January, 
1872, and the tunnel level of this first 
shaft was reached on the Ist of July in 
the following year; drifts east and west 
were started from the bottom of this 
shaft, the former having been extended, 
and in good time connected with the 
tunnel header. Water had been more or 
less troublesome in this shaft, and work 
upon it was suspended for nearly two 
months, preparatory to completion of 
pumps and excavations of pump _sta- 
tions. The pumps used in this shaft, 
and in shaft No. 2, were Messrs. Allison 
and Bannan’s double-acting cataract steam 
pumps, which were quite extensively used 
in Pennsylvania, and even in England, 
but had not before this time been intro- 
duced into the State of Nevada. These 
pumps were considered simpler, cheaper, 
and less liable to get out of order than 
the Cornish pumps. They weighed 10 
tons each; their steam cylinders were 
30in. by 72in., and their discharge pipes 
10in. in diameter, and they were capable 
of lifting the water from station to sta- 
tion 300ft. apart. They were found to be 
very effective pumps, capable of dealing 
with any flow of water that could be 
encountered, and from shaft No. 1 
the two pumps above described dis- 
charged upwards of 3,000,000 gallons a 
month. Shaft No. 2 is situa 9065ft. 
from the tunnel entrance, and its depth 
from surface to tunnel level 1041ft. 
The accompanying cut shows the coun- 
try and surface buildings of the hoisting 
works. This shaft was commenced about 
the same time .as shaft No. 1, and opera- 
tions were pushed forward till August, 
1872. The works were suspended for a 
time to construct pump stations and erect 

umps. The shaft at this period had 

n put down toa depth of 600ft. Two 
pump stations were excavated, the pumps 
placed in position and set to work. The 


the following year the | tremendous force ; fragments of timber, rock, and débris 
work received a great impetus from the active superin- | 


were soon forced into it, and the hole had to be bored 
again. Again the water burst forth with such force as 
to shoot the steel drill out into the tunnel ; but gradually 
the water lowered into the shaft, and in a week’s time 
progress was resumed in the header. 

Some instances of extraordinary progress occurred 
during the year 1875. For example, during a period of 
seventeen days, from July 22nd to August 8th, a distance | 
of 279ft. was pierced, giving an average of 16$ft. daily. 


About August, 1875, the compressor which had been 
so successfully employed in the early operations of boring | 


water was soon lowered, and the work 
of sinking the shaft resumed in the 
inning of the same year. A depth of 


COMPRESSOR AND HOIST. 


year, 417ft. having been run, giving an average of nearly 
13ft. per day. 

Shaft No. 3 is situated 13,545ft. from the mouth of the 
tunnel, and its depth to the tunnel level 1361ft. i 
shaft was abandoned when completed to a depth of 
456ft., on account of the constant influx of water, which 
could not be overcome except at an immense cost, and 
after a long period of time when it was probable the tunnel 
itself would have passed beyond it. Shaft No. 4 was also 
abandoned for the same reasons ‘as shaft No. 3, after a 
depth of 674ft. had been attained, its total depth from 
surface to tunnel level being 1485ft., and its distance 
from the tunnel mouth 17,695ft. Having 
thus far followed the progress of this 
great subterranean undertaking, in another 
notice attention will be given to an account 
of its p from the year 1875, and 
its general relations with the development 
of the Comstock vein. The Sutro Tunnel, 
it will be understood, is not a mini 
company ; the chief object to be attain 
is to afford greater facilities for the more 
economical working of the mines ; it is, 
in fact, a railr running under the 
mountain instead of over it, with its depdts 
and. branch tunnels at a point nearly 
2000ft. perpendicularly below the houses 
of Virginia City, with which it will ulti- 
mately be connected by means of hoists 
or elevators carrying freights to and 
from the surface. 


THE THUNDERER GUN. 


On Tuesday, February 3rd, took place 
the last and crucial test of the various 
theories on the Thunderer accident, 
namely, the firing of the piece when 
double loaded in the manner suggested 
by Captain Noble and the Malta Com- 
mittee on the matter. To carry this out 
the cell in which the gun was mounted 
had been greatly strengthened to pre- 
vent all risk, as it was fully expected 
that the gun would burst, and a large 
number of spectators were coming to 
witness the trial. The arrangements of 
the butt and cell were in the hands of 
Colonel Noble, R.E., and were very success- 
fully and completely carried out. The cell 
was prolonged about 17ft. to the front, 
opening slightly as shown in Fig. 1, this 

rtion of the cell being lined with granite 

locks, and the remainder with timber 

sheeting, supported by 12in. piles, backed 
all round by thick concrete. The 
lining, being constructed of old timber, 
was not very regularly made, and is 
only shown approximately in the en- 
graving. 

The projectiles were fired into 
specially made up in a gallery, 8ft. 6in. 
square in vertical section, and 45ft. long, 
on and round which were piled 15,000 
sand-bags. 

The gun was loaded with the followin 
and :—A ch of 
110 Ib., a Palliser projectile, wi 
check, weight 688 lb., a millboard wad, a 
charge of 85 lb. of powder, a common 
shell, with gas check, weight 575 lb., and 
lastly, a millboard wad, everything being 
done to resemble the conditions of the 
accident, except .that a pressure gauge 
ese 


734ft. was attained in the following year, during which, the Sutro Tunnel was closed down at No. 1 shaft, and a | was inserted in the base of the rear cartridge. 


for a period of many months, active o 


rations were sus- 
pended ; after this the work proceed 


, and on the 18th | 
of October, 1874, the tunnel level was reached. The | 
cutting of the east and west drifts was next proceeded | 
i When in the west | 


countered, pouring into the workings with such force and | 
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PUNT OF URTER SECT 
Mire 


| 


more powerful compressor erected at shaft No. + Pa 
nished by the Humboldt Machine Company, of Kalk, 
near Deutz, on the Rhine. A view of this powerful com- 
pressor and hoisting works appears in the accompanying 
sketch, showing the general arrangements of the ma- 
chinery in connection with it situate at shaft No. 2. 

The compressor previously employed at shaft No. 1 | 


ai 


volume that the miners fled for safety, and the shafts 
and drifts were for the time abandoned. In less than a 
month, not only the drifts but the shafts were inundated 
to the top. The extent of the influx of water in the west 
drift will appear from the operations carried out a few 
years later from this drift. This water filled a chamber 
34ift. long, 8ft. by 12ft. in transverse section, besides 
filling a shaft 5ft. by 10ft. to the depth of 1000ft. In 
March, 1875, this volume of water was tapped. The 
operation was carried out yp Aap seg a hole 100ft. long, 
by a diamond drill, from the face of the header to the 
drift referred to, to allow of the discharge of the accu- 
mulated waters. The result is thus described :—Upon 
tapping the body of water, the stream burst forth with 
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THE SUTRO TUNNEL—SECTIONS. 


was manufactured | the Société John Cockerill, of | 
Seraing, Belgium, and considerable progress was secured | 
in the work by the introduction of the Burleigh drill in 
1874, when in April of that year the first was here put in 
operation, succeeded by three others in June, and two 
more in August, making six in all. The working of the 
ek ern was most successful, its smoothness and 
regularity being highly satisfactory—so much so that 
during its working there was scarcely a single stoppage 
for repairs. The progress made at this period during 
| the year was 2680ft., or an average of 233ft. per month, 
the header of the tunnel being advanced to a distance 


d | found that t 


were rammed hard home, though it is impossible to 
equal by hand the fotce of the hydraulic rammer used 
on board the Thunderer. In this condition the piece 
was fired, the spectators having withdrawn to a safe 
distance. The sound of the explosion was low and 
rather dull, so that it would not have suggested any- 
thing unusual to a listener. No double sound was audible. 


PROFILE OF 
SUTRO TUNNEL 


te 
ANDESITE 

conctomenate 
Loves 


On prey bs to the butt, and entering the ceil, it was 

e gun had burst explosively about the same 
place as its predecessor, breaking into fragments of the 
character, and yng sees y in the position shown 
in the engraving. The cell was cut and torn by the rough 
portions of iron flying forward, but it had stood admir- 
able, only a few beams and earth being displaced at the 
top. It will be seen in Fig. 1 that the portions which 
belon to the B tube are but little thrown to the front, so 
that this piece might be built up in the same manner as 
the sister gun, shown in THe Enctneer of July 18th, 
1879. There are probably a few more pieces in the case 


of 8079ft. from the mouth. In December, 1874, greater 


progress was made than in any previous month of the | rial. 


before us, but the difference does not appear to be mate- 


The exact point of rupture is shown on Fig. 2 by 
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BURSTING THE THUNDERER’S GUN. 


SUPPORTING 
TIMBERS | 
ACAINST REAR 
END OF CARRIACE 
OTH CRACKED THROU 


REECH PIECE AND 
COIL COMPLETE 


SIDE ENTRANCES 


the thick black line. In the same figure is marked 
by means of a dotted line the line of rupture of the 
sister gun burst on board the Thunderer. The second 
gn has yielded a little nearer to the breech. Sir W. 
alliser argues that this difference is sufficient to show 
that the former gun was ruptured by the action of a 
force situated further forward in the bore than the 
present one. If Fig. 2 be closely examined it will be 
seen that the difference is that the B coil has carried 
away a great portion of the hook of the C coil. This ma 
explained on the supposition that the 1B, and the 
coil being well hooked together, the B coil happened to 
be the weaker in the gun first tried, and the C coil in the 


PLAN SHOWING BURSTING CELL AND GUN AFTER EXPLOSION 


| that this fragment extended for the entire length of that 
| tube, whereas in the gun which burst on the 
| Thunderer this tube was broken transversely as well as 


strain occu atthisplice. Lookingatall the fragmentsin 
both cases, itappears questionable whether evidence can be 
found to show that the bursting took place further 
forward in the first gun than in the second. Some por- 
tion of the 1B tube will be found fractured transversely, 
i some intact from end to end in each case—vide 
1g. 3. 

ere remains one feature which cannot escape notice, 

namely, the very great number of fragments into which 


| longitudinally,indicating that theshot had checked and the | th 


TIMBER AND INCH 


projectiles are apt to break through their stud holes, 
so that it is just pone that this might occur. 
With regard to the studs, a calculation has been made on 
e probability of the recovered Thunderer stud being 
that ofachilled, or on the other hand, of a common shell b: 
Mr. Greenhill, Mathematical Professor to the advan 
class, on the data furnished by the weight of this parti- 
cular stud and the average of the service studs of both 
patterns. Mr. Greenhill arrives at the conclusion that 
the chances are enormously in favour of the stud in ques- 
tion being that of a chilled projectile. However ingenious 
this method of settling the question may be, most 


people would probably be rather guided by the decision 


THE THUNDERER GUN—LINES OF RUPTURE OF GUNS, Nu. 1 AND No. 2.! 
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THE THUNDERER GUN—SECTION OF GUN No. 1 AFTER BURSTING 


other, which is a very wed and natural supposition, and 
that which will probably be nen by artillerymen 
generally, especially as a portion of the hook of the C 
coil, though perhaps nearly severed, remains in its place, 
as shown by X in Fig. 2. Many guns might be burst 
under precisely similar conditions before getting two 
results so similar as these, 

Fig. 3 is a reproduction of the cut given in THE 
ENGINEER of April 4th last, which is here inserted to 
enable our readers to compare the explanation furnished 
by Captain Noble with the burst of Jast Tuesday. Pro- 
bably with the exception of the yield of the hook of the 
C, coil instead of that of the 1B, it might be made to do 
duty for an illustration of Tuesday’s occurrence nearly as 
well as for the one intended. 

Sir W. Palliser pointed out a portion of the 1B 


the B tube and A tube were broken. We have all 
known for a long time that wrought iron, in limited 
thickness over steel, is liable to be broken into frag- 
ments when the latter yields in that way ; but if this 
holds good to the extent exhibited in Fig. 1—which is 
as correctly drawn as pressure of time and bad light 
would allow—it shows that under a very great strain 
the front portion of a coil gun inay be broken u 


in much the same way as has happened wit 
steel. We all ho rather that the front portion 
of the tube had been carried into the sea in large 


fragments. There will be much to learn when the shot 
is recovered and when we are furnished with the 
results of the pressure gauges. It is, perhaps, unrea- 
sonable to expect that any studs may be torn out, — 


such a contingency is probably incidental. At 


tube, the one marked with an arrow in Fig. 1, noticing 


same time it is to be borne in mind that chilled 


Fle.s , 


out of the question. The decision arrived at in the Royal 
Laboratory is of this character. If the surface of 


of the impression of the rou 
in hoy _ Hundreds mixed studs 
migh separated into their r classes probab: 

almost without exception, the evidence 
existed it would be of a certaim, not an uucertain, cha- 
racter. Many of our readers may remember that the 
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arrived at in the Royal Laboratory, that the stud is beyond 
question that of a chilled projectile. Most of us might 
have great doubt if a wnail tooth were picked up, 
whether it were that of a small dog or cat, but a com- , 
parative anatomist might probably settle the matter by 
some unerring distinction which would put uncertaint 
a —_ portion of Palliser and common 
shell stud be examined with a magnifying glass, the 
traces of tool marks can be detected in the - ; 
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stud being that of Palliser po pe ag that that 

jectile was in the gun as well as the common shell 

st entered ; in fact, proves that the gun was double 

loaded. This kind of proof, however, is scarcely needed 
in the light of Tuesday's experiment. 


THE INSTITUTION OF CIVIL ENGINEERS. 


Art the meeting on Tuesday, the 20th of January, Mr. W. H. 
Barlow, F.R.S., President in the chair, the first paper read was 
that of Mr. L. F. Vernon-Harcourt M.A., M. Inst. C.E., on 

FIXED AND MOVABLE WEIRS. 

Weirs were employed for raising the water-level of a river for 
navigation, for irrigation, or for mills. A weir was placed across 
owen channel of a river, when the navigation channel 
was occupied by’a lock ; and it served for maintaining the water 
above at the proper level for navigation, the discharge of the 
river flowing over the weir. Weirs constructed on the Severn 
about forty years were amer ee obliquely across the stream to 
increase their length, and thus to insure a greater discharge over 
them. Pointed and curved weirs had been often used for the 
same purpose, with the additional advantage of keeping the 
main current in a central channel. These weirs, which might be 
termed overfall weirs, were commonly formed of a bank of rubble 
stone protected on the face by pitching, and secured from under- 
mining by sheet piles. 

Draw-door weirs had frequently to be provided in addition to 
overfall weirs, to give sufficient outlet for a river in time of flood. 

- A draw-door weir consisted of a series of upright placed at 
regular intervals across a portion of the stream, between which 
panels or doors slid in ves, and were raised or lowered from 
a foot-bridge above. Teddington weir furnished a fine example of 
a composite overfall and draw-door weir p very obliquely 
across the Thames. Sma!] draw-door weirs, as well as overtalls, 
were generally constructed at water-mills, for regulating the flow 
of the stream. 

Overfall weirs, called anicuts, had been erected across several 

ian rivers, to rve and divert water for irrigation. 
Formerly they consisted of embankments of sand or loose stones 
which held up the water in the dry season and were washed 
away in flood time. They were now generally made of dry 
rubble, concrete, or rubble stone set in cement, protected on the 
face by pitching or ashlar, with a flat slope on the down-stream 
side. Siuices at the side served to discharge any excess of water 
and to remove silt. The Godavery anicut had a total length of 
24 miles, and the Dehree anicut was 24 miles long. Some of the 
weirs in Northern India had piers in the central portion, with 
intervals between them, which were closed by planks sliding 
down grooves in the piers, or sometimes by gates turning on a 
horizontal axis on the floor-level. These open weirs were 
termed dams in India, and resembled draw-door weirs and M. 
Thénard’s movable shutter weir. Dams cost less than anicuts, 
interfered less with the flow of the river, and prevented the 
accumulation of silt above the weir. 

A brief history and description followed of the various kinds 
of movable weirs erected on some rivers in France and in Belgium. 
There were no instances, as far as the author was aware, of similar 
weirs ir England ; and very little information was given about 
them in the ‘‘ Proceedings” of the Institution, or in other English 
publications. Movable weirs were barriers placed across a river 
to keep up the water-level in dry seasons; and they were fre- 

uently employed for conducting the navigation intermittently by 
ushing. This consisted in producing a temporary artificial flood 

-by the sudden opening of the weir, by which a convoy of boats, 
collected above the weir, were fioated over the shallows below. 
In time of flood these weirs were entirely removed so as to 
present no obstruction to the flow. 

There were five different types of movable weirs :—(1) the Bear 
Trap, (2) M. Poirée’s Frame or Needle Weir, (3) M. Chanoine’s 
Shutter Weir, (4) M. Desfontaine’s Drum Weir, and (5) 
Krantz’s Pontoon Weir. 

I.—The Bear Trap.—The first weir of this type was erected on 
the Lehigh river, Pennsylvania, in 1818, and had since been 
introduced into France at Laneuville-au-Pont on the Marne. It 
consisted of two gates turning on horizontal axes at the bottom 
and inclined to one another when raised, the upper gate resting 
on the top edge of the lower gate. When the weir was lowered, 
the up-stream gate lay flat on the down-stream gate. The gates 
were raised by introducing water under them from the upper pool, 
and lowered by letting the water below them flow away into the 
lower pool, the sluice gate communicating with the upper pool 
having being shut. 

2.—Frame or Needle Weir.—This system consisted of a series. 
of wrought-iron frames, placed parallel to the current, turning on 
hinges fixed to the apron, and connected and secured when 
standing upright by movable horizontal iron bars. Wooden spars 
or needles, resting against the sill at the bottom and against the 
horizontal bars at the top, fermed the dam which kept up the 
water.. The frames were placed about 3}ft. apart, and carried 
a footway on the top, on which the weir-keeper stood to remove 
or replace the needles. When the river was in flood, the needles 
having been removed, the frames could be laid flat on the apron. 
The first needle weir was erected on the Yonne in 1834, and 
since then the system had been introduced on several rivers in 
France, and on the Meuse in Belgium. This system was not well 
suited for high weirs, on account of the at increase in weight 
of the needles. Accordingly at Notre-Dame-de-la Garonne the 
needles had been replaced by a sort of shutter, formed of a series 
of horizontal boards jointed together, which slid between the 
front part of the frames, and which could be rolled up when the 
weir was to be opened. M. Boulé had used a series of horizontal 
boards for the same purpose, which could be lifted successively 
by a crab on the foot bridge. 

3.—Movable Shutter Weir.—-This consisted of a gate or shutter, 
turning on a horizontal axis a little below half its height, sup- 
ported on the top of a wrought-iron tressel hinged to the apron 
of the weir. When the weir was closed the tressel was upright, 
the shutter abutted at the bottom against a sill and was sup- 
ported in that position by a wrought-iron prop, hinged to the 
tressel, inclined at an angle of 45 deg. and resting at the bottom 
in a cast iron shoe, from which it could be released by a sideways 
pull produced by a bar with projections. When the prop was 
released it slid down the apron, and the tressel and shutter fell 
flat upon it. The weir was raised by pulling up the shutter to a 
horizontal position by a chain attached to its lower end, and when 
the tressel was upright and the prop in position the pressure of 
the water sufficed to close the shutter. The first of these weirs 
was erected at Conflans-sur-Seine in 1858 ; and several others had 
since been put up on the Seine, the Yonne, and the Marne. 

4.—Drum Weir.—This was composed of two paddles able 
to make a quarter of a revolution round a horizuntal axis between | 
them. The upper paddle formed the weir gate, and was moved | 


by water, let in from the upper pool into a recess below the sill, | 
called the drum, acting upon the lower paddle, causing it to | 
revolve. ‘The weir was closed or opened according as the water | 
was admitted into the drum on the upper or the lower side of the 
lower paddle. The first weir of this find was erected at Damery 
on the Marne in 1857 ; and similar ones had been used at several 
overfall weirs on that river. 

5.—Pontoon Weir.—The shutter closing the weir was hinged to 
a wrought iron — floating in a cast iron conduit and hinged 
to the lower side of it, both pontoon and shutter revolving on 
horizontal axes. When the weir was open the pontoon lay flat in 
the conduit, with the shutter resting flat upon it. To close the 
weir, water was let into the conduit from a reservoir at a higher | 
level. The pressure of the water raised the pontoon, which 
revolved on its axis at the lower end and raised the shutter. A 
weir of this construction had been commenced at Port Villez on 


Suburban 


the Seine; but some experiments at Bougival indicating a difficulty 
in working it, this type of weir was abandoned at that place. 

The Bear Trap weir was complicated and not suitable for high 
weirs, The drum weir was only applicable for overfalls on 
account of the depth below the sill required for the drum. The 
Needle and Shutter weirs had been the most extensively adopted, 
and were the best types of movable weirs. The simplicity of the 
needle weir rendered it preferable for low weirs across rivers with 
continuous navigation and even flow ; but the shutter weir was 
the most suitable for high weirs across rapid rivers, and where the 
navigation was conducted by flushing. 

The neglect and silting up of rivers and the extension of subsoil 
drainage were the causes of the floods which so cften occurred in 
river valleys. The existing river channels being unable to carry 
off the flood waters, even in summer, must be enlarged. This 
could be done by raising banks at the sides, or by increasing the 
depth and width of the channel. The first plan, though cheaper 
in the first instance, had led, in the long run, to so many disasters 
that the author was convinced that, except in districts like the 
fens, where no fall was obtainable, the embanking of rivers 
beyond the tidal portion of their course was unadvisable. The 
alteration of existing weirs must form a part of any scheme 
for mitigating floods, and additional weirs would be needed if the 
river- was lowered, in order to keep up the water-level in 
summer for the sake of the adjacent lands. Movable weirs when 
lowered presented no obstruction to the stream; they could be 
carried to greater depths than the ordinary type of fixed weirs, 
and they could be made self-acting. In conclusion, the author 
expressed the opinion that movable weirs, which had been 
successfully adopted in France for a long time, were worthy of 
the notice of English engineers. 

The second paper was by Mr. R. B. Buckley, Assoc. M. Inst. 


on 
MOVABLE DAMS IN INDIAN WEIRS. 


This paper commenced with a brief description of Indian weirs, 
and then proceeded to show the necessity for having portions of 
these weirs movable, so that the silt and deposits of different 
kinds might be swept away from the heads of the sani supplied 
from the rivers above the weirs. A description was given of the 
form of movable weir which had been adopted on the Mahanuddee 
and Cossye rivers. The shutters were hinged to a horizontal 
axis on the floor of the sluice in two rows placed back to back. 
The upper ones folded up stream and the lower ones folded down 
stream. The back or down-stream shutters were about 18in. 
higher than the front row. When the movable dam was open 
and the water flowing over it, the front or up stream shutters 
were held by hooks to the floor, so that they could not rise. To 
close the sluices the hooks were released by a bar, which could be 
manipulated from the pier ; the shutlers were at the same time 
slightly lifted by the same bar, and when the stream got under 
them they were forced upright. Chains, which were attached to 
the front of the shutters, received the severe blow which was 
brought on them by the sudden raising of the shutters. The back 
shutters, as soon as the front ones had been lifted, were raised by 
hand from the back, and were retained in position by wrought 
iron struts behind them. When all the back shutters were up, 
the lower ones were pushed down on to the floor and fastened 
with the hooks, and the movable dam was then ready to be opened 
at any moment. To open the movable dam, the struts of the 
back shutters were released from the cast iron shoes in which they 
rested, by the action of a horizontal bar which lay on the floor. 
This bar caught the struts one after another, as it was moved by 
gearing on the pier, and released them ; the shutter then fell and 
the waterway of the sluice was opened. 

On the Sone weir the movable part was in three lengths—one 
ateach end and one at the centre of the weir. Each length 
consisted of twenty-two shutters, 20ft. 7in. long by 9ft. 9in. high. 
There were two shutters, the front and the one, between 
stone piers ; the front shutter was hinged horizontally at its heel 
tu the floor. It folded forward—or up stream—into a nearly 
horizontal position on the floor. Each shutter had on its down- 
stream side six hydraulic brakes. ‘These impeded the closing of 
the shutter, and prevented the shock which was so objectionable 
in the form of movable dam previously described. ‘The brakes 
were simply formed of a pipe which was hinged to the shutter, 
and a strut hinged to the floor, the head of which was fitted with 
hydraulic packing. When the front shutter was lying hori- 
zontally the pipe Eecsme full of water from the river. In the 
pipe were three holes ,in. in diameter, through which the water 
was expelled as the shutter rose. The back shutter was hin; 
by tension rods on its up-stream face. The rods were hinged 
at one end to the shutters a few inches below the centre of 
pressure of the water on the shutter when erect; the other 
extremities of the were hinged in the floor between 
the two shutters. The shutters when the water was level with 
their crests, were on the point of overturning, as they were 
hinged slightly below their centre of pressure. hen the water 
rose a little above their crests, they did overturn. Chains to 
prevent them doing so were fitted with let-go gear. As a rule, 
the back shutters were kept up to retain the water, the front ones 
being fastened down on the floor. If a flood was expected, the 
chains of the back shutters were let go, and when the river had 
risen to a certain height, they opened of their own accord. To 
close the movable dam, the front shutters were one by one 
slightly raised by hooks worked by levers from the piers. The 
stream then impinged below the shutters, and forced them up 
into the vertical position. The hydraulic brakes decreased the 
velocity with which the shutter would ascend, and relieved the 

jiers and masonry from shock. When the front shutters had 

n raised, the back ones were pulled up by hand, and the front 
ones were put back into their horizontal position on the floor. 
Some improvements in this form of weir were sugges As the 
action of the movable dams of the Sone weir had not been found 
sufficiently powerful to keep a channel clear for navigation, a row 
of shutters, similar in principle to the back shutters, but only 
2ft. 3in. high, was to be placed all along the crest of the weirs, 
which were 24 miles long. The paper descri briefly a system 
of double-tumbler shutters, which had been proposed by Mr. 
Fourac who introduced the system of the Sone weir, but 
which had not been as yet adopted in practice. 


PRIVATE BILLS IN PARLIAMENT. 


On Wednesday, the 28th ult., the following Bills passed bee Kw | 
Orders : Nottingham Corporation, Manchester and Milford Rail- 
way, Ely and Bury St. Edmund’s (Light) Railway. ——— Bay 
Reclamation and Sandwich Haven Improvement, Neath Harbour 
Commissioners, a Valley Railway, Belfast Street Tramways, 
Great Western and Monmouthshire Railway and Canal Com- 
anies, Romford Canal, Skipton and Kettlewell Railway. 
iain Local Board, Sutton-bridge Dock, Stafford and 
Uttoxeter Railway, Glasgow Improvements, Stafford Borough, 
Haverfordwest and Saint David’s Railway, Lincoln Gas, 
Manchester Carriage Company (Limited) and Manches- 
Tramways Metropolitan Rail- 
way, North Staffordshire Railway, North British Railway, 
North British and Glasgow, Yoker and Clydebank Railway 
Companies ; Didcot, Newbury, and Southampton Junction 
Railway. ‘The opposition to the Lynn and Fakenham Railway 
Bill was continued at great length, and the case was adjourned 
until the Wednesday. As tothe Dublin Tramway Bills, on which 
some points were reserved, the Examiner said he should confirm 
the allegations, the result being that the Standing Orders were 
found not to have been complied with. The following were 
postponed :—Alford and Sutton Tramways, Liverpool Tramways 
(opposed), Metropolitan and Metropolitan District Railways 
ew Lin c.) (opposed), trandtown, an i 
Holywood Railwa: (oy: posed), East Norfolk Railway (0; 
Fakenham and Melton way (opposed). 


&On Thursday, the 29th ult., the Examiner, Mr. Robinson, 
lecided that the follo private Bills complied with the Stand- 
ing Orders :—Trinity Hospital, Greenwich; Great Yarmouth 
ater, Reading Gas, Llantrisant and Taff Vale Junction Rail- 
way, Corris way, Highland and Dingwall and Skye Railways, 
Chester Gas, Plymouth, Totnes, Paignton, and Torquay Direct 
Railway, a and Ennis Junction Railway, ewry Port, 
ur, and Navigation, Tuam, Milltown, and Claremorris 
ilway, Greencastle and Kilkeel Railway and Pier, rang d 
and Mynydd Mawr Railway, Doncaster Corporation Water, Mil- 
ford Docks, Dearne Valley Water, Wakefield Corporation Water. 
In the case of the South-Kastern Railway Bill the ag was 
withdrawn, and the Examiner decided that the Standing Orders 
had been complied with. As to the Ennis and West Clare Rail- 
way Bill, and the Scarborough and Whitby Railway Bill, it was 
found that the Standing Orders had not been complied with. The 
following were postponed :—Birkenhead Borough, Southsea Rail- 
way, Cobham ilway (opposed), Edinburgh Suburban and 
Southside Junction Railwa: Shrewsbury Suburban 
Roads and Bridges to Kingsland (opposed), Shrewsbury = 
land) Bridge (opposed), North Metropolitan Tramways, Dub 
and South-Kastern Counties Railway and Tramways, Bray and 
Enniskerry Street Tramways, Rathmines and Rathgar Townshi 
artr ly) (opposed), East Norfolk Railway (opposed), 
‘akenham and Melton Rai 
On the 30th the following Bills passed Standing Orders :— 
Malton Gas, Dartford Gas, South Essex and ere Flats 
Reclamation, Edinburgh and District Water, Cardiff Pilotage 
Board ; Bellshill, Motherwell, and Wishaw Railway ; . 
Faculty of Physicians and Surgeons Widows’ Fund; Hyde 
Gas, Anstruther and St. Andrews Railway, Southern Railway 
— Extension Abandonment), Wandsworth and Putne 
As to the Benington and Wainfleet Keclamation Bi 
and the Edinburgh Suburban and Southside Junction Railway 
Bill, the Examiner decided that the Standing Orders had not 
been a with. The opposition to the Lynn and Fakenham 
Railway Bill was resumed and continued at considerable length, 
and the case was adjourned until the 9th of February, the 
Examiner suggesting that the engineers should in the interim 
select the principal allegations for argument with a view to s 
time. The following were postponed :—Harrow and_Dis- 
trict Railway, Elham Valley Light Railway, West Wick- 
ham and Hayes Railway, Woodside and Croydon Railway, 
Midland - Counties and Shannon Junction Lea 
Bridge, Leyton, and Walthamstow Tramways; Sligo Borough 
Water; Giant’s Causeway, Portrush, and Bush Valley Railways 
and Tramways; Clare Castle and Ennis Tramway ; Ramsgate 
and Margate Tramways (Extensions, &c.), opposed ; ‘Bayswater, 
Marylebone, King’s-cross, and_ Islington mways; London 
Tramways Company (Limited), South London a (Exten- 
sions); Glenariff Railway and Harbour (opposed) ; faff Vale, 
Great Western, and Merthyr Junction Railway (opposed) ; Liver- 
pool Tramways foppoest) Metropolitan and Metropolitan Dis- 
trict Railways (City Lines and Extensions), opposed; Maldon 
and Mersea Deep Railway and Pier, Uxbridge and Rickmans- 
worth Railways (opposed); Brentford and Isleworth Tramways 
(opposed) Downpatrick, Killough, and Ardglass Railway ; East 
orfolk, allway (opposed); Fakenham and Melton ilway 


pposed). 

On the 2nd inst. it was decided that in the case of the Southsea 
Railway Bill, which was unoppesed, the Standing Orders had not 
been complied with. Against the Belfast Central Railway—New 
Lines, &c.—Bill there were seventy-five allegations, and against 
the Belfast, Strandtown, and High Holywood wr Bill forty 
allegations, the memorialists in both cases being the Belfast, 
Holywood, and Bangor Railway pompeny. None of the -— 
tions were sustained, and as to both Bills the decision of the 
Examiner was that the Standing Orders had been complied with. 
The Cobham Railway Bill, which is — was postponed 
until to-day. The Lynn and Fakenham ilway—part heard— 
the Fakenham and Melton Railway, and the East Norfolk Rail- 
way—petitions for Bills—were postponed till the 9th inst. 

On the 3rd inst., the Taff Vale, Great Western, and Merthyr 
Junction Railway Bill came before the Examiner, Mr. Robinson, 
for proofs under the Standing Orders. There were twenty-eight 
allegations against the Bill, the memorialists being the Taff Vale 
Kailway, Rhondda Valley, and Hirwain Junction Railway Com- 
panies and others, and the Yshad Gas and Water Company. 
After a protracted inquiry, several of the allegations were sus- 
tained, and the Examiner decided that the Standing Orders had 
not been complied with. 

On Wednesday last, by great exertion, Mr. Robinson had 

is of a very large part not only of his own business, 
but of the additional business thrown upon him by the sudden 
illness of the senior examiner, Mr. Frere, and made such pi 83 
with the private Bills that on Tuesday afternoon he was enabled 
to adjourn until Friday. The general result of the proceedings 
up to the 4th inst. may be briefly stated. In relation to 157 peti- 
tions for priyate Bills the Standing Orders were found to 
have been duly complied with; in thirteen cases there was 
on various grounds non-compliance, while there were no 
less than thirty-five postponements, and six petitions 
were withdrawn. On the whole the number of Bills 
in preliminary p ss is comparatively small, the total 
deposited for the session being 211. Sixty-nine out of ninety-five 
petitions with regard to railways have 3 six have not been 
successful ; five have been withdrawn and there are fifteen post- 
nements. As to the twenty-three tramway petitions, one has 
een withdrawn and twelve postponed ; six have been advanced 
a stage, and four have failed to the Examiner. It may be 
added that seven of the unsuccessful petitions are opposed and six 
unopposed, and that they cannot be allowed to p unless the 
Standing Orders shall have been dispensed with, while, on the 
other hand, the Bills to which the successful petitions refer may 
be forthwith introduced into either House of Parliament. 


(o 


Launcu or H.M.S. Linner.—The launch of the above-named 
vessel took place on the 30th ult. from the dockyard of the 
Thames Ironworks and Shipbuilding Company, Blackwall. She 
is a sister vessel to the Swift, launched from the above works a 
couple of months since, and is now completing in the Victoria 
Docks. These vessels form a part of a small fleet the English 
Admiralty are now constructing at the Royal and private yards, 
there being no less than ten of similar type under construction at the 
present time. They are destined for foreign service in tropical 
waters where dry docks may not be found, and have been built 
therefore on the composite system in order to the bottom being 
coppered, the only effectual means of —_ fouling. The 
whole of the plating in these vessels is of Siemens steel, the -—— 
bars being of iron rolled from London scrap at the above wor 
The Swift and Linnet are fitted with twin screw engines of 
800 indicated horse-power, and a speed of 11 knots is expected. 
They are of the following dimensions :—Length, 165ft.; breadth, 
29ft.; depth, 14ft. 3in.; draught, 10ft.; tonnage, B.M.,. 66034 ; 
armament, two 44-ton guns amidships, and three 20-pounders, 
viz., two in bow under forecastle and one aft under the poop. 
The vessel was launched and named 5 Oana Scott, daughter of 
the Rev. Thos. Scott, vicar of West Ham, who read the usual 
form of prayer which now forms part of the launching ceremony 
of all her Majesty’s ships. After the launch the company 
adjourned to the board-room for luncheon, where the usual loyal 
toasts were given, the vicar remarking upon the png | 
growth of the neighbourhood, the census of 1860 giving 32, 
inhabitants ; 1870, 62,000, and the lowest estimate at the present 
time being 120,000, and houses at the rate of 2000 a year have 
sprung up within the last few years. Mr. Morgan, of the Admi- 
ralty Board of Construction, represented the Admiralty on the 
occasion, and stated that the above cmeeee had constructed noless 
than 60,000 tons of war vessels for the English Government, com- 


mencing with the Warrior, the first ironclad built for H.M. Navy. 
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RAILWAY MATTERS. 


A CONFERENCE of delegates n the Swiss and Italian 
Governments will be held next month, in order to decide u 
the measures for establishing an international lway ion 
near the Gothard Tunnel. 

Tne Swiss Federal Council, at its last meeting, considered and 
adopted the plans for the construction of the Cenere line of rail- 
way. The total estimated cost is 12,000,000f., of which about 
one-third will be expended in the present year. 

In connection with the Metropolitan District Company’s new 
railway to Fulham, with a station near Fulham Bri two new 
lines of omnibuses run, the one between 

alham-green, and the other from Fulham to the South-Western 
Railway station at Putney. 

At the meeting of the South Lancashire and Cheshire Coal- 
owners’ Association, held at Manchester, on Tuesday, a number 
of railway Bills, which are to be introduced in the next session of 
Parliament, were considered, but with the exception of the North 
Staffordshire Bill, where the proposed charges for mineral traffic 
were consid to be excessive, there was nothing in the clauses 
calling for any special action on the part of the Association. 

In statistics of the railways of Europe, Germany heads the 
list with a network of permanent oo | amounting to 20,305 
miles. We tind, afterwards, England, with 18,360 miles; 
France, 15,585 miles ; Russia, 14, miles ; Austria and Hun- 
gary, 11,995 miles; Italy, 5474 miles; and, finall , Greece under 
nine miles. The United States of America alone comprise a 
network of lines equal to that of five-sixths of the whole of 
Europe, and show an extent of 84,980 miles of permanent way. 
The other States of America only ss 12,660 miles; Asia has 
9300, Australia 2600, and Africa 1300 miles. 

TueE following table shows the position of railway matters in 
the year 1878 in New South Wales, as compared with those for 
Victoria in various particulars :— 


Miles open at en year 
Average of miles open, whole year .. 633 .. 966 
Train milesrum .. 2,655,176 .. 3,095,590 
Passengers carried oo ee 8,705,733 .« 3,829,255 
Tons of live stock 30,901 .. 80,104 
Tons of 06 vane 1,594,085 .. 930,375 
Gross revenue... .. «+ «© «+ £902,989 .. £1,216,675 
£366,001 


Net revonue .. «+ «+ « 
Percentage of on capital 3°74 

Tur authorisation of the Trans-Caucasian Railway Company, 
which has su ed the old Poti and Tiflis Railway bisa pm 
has been declared. The latter opens wee the owner of two 
lines, one of 290 versts from Poti to Tiflis, the other a small one 
of seven versts, from the Rion station to Kutais. The new com- 

y is bound to deposit the plans and specifications for the new 
| vd within eight months from this authorisation, and to com- 
mence work within afterwards. These works com 

a line of 521 versts from Tiflis to Baku on the west shore of the 
Caspian commencing with a junction at Tiflis with the Poti 
railway. A short line of twenty-five versts will also be made 
from to Sabuntschi and Surachan, so that at the com- 
pletion of these, the Trans-Caucasus Conipany will have direct 
communication of 843 versts in length between the Black and 
Caspian Seas. Nor, in all probability, will it be very long before 
the same company constructs a line from Poti to the port of 
Batoum. 

Tux Works and General Purposes Committee of the Metro- 
politan Board of Works pa @ report, on the 30th ult., 
recommending that ‘‘in all cases where the Acts of Parliament 

rovide that the penalties to which tramway companies are sub- 

ect for failing to keep in good condition the rails and substructure 
of the tramways shall be recovered by this Board only, this Board 
do, upon being satisfied that there is such failure on the part of 
a company, take the requisite proceedings, and that in other 
cases the proceedings be left to the road authorities, That the 
secretary of the Carriage Owners’ Protection Society be informed 
to the nna ee. That the Board do require the insertion 
in all future Tramway Bills or provisional orders of a clause 
giving full power to the road authorities to compel the companies 
to maintain in good condition the paving, rails, and substructure 
of such tramways, and to recover penalties from the companies in 
the event of their failure so to maintain the tramways.” 


Ar the meeting of the Great Eastern Railway Company on the 
ult., the chairman, referring to the question of expenditure 
on capital account, said they had interlocked 125 of their princi- 
stations within the last few years. Inthe present month 
they had opened tive more, g 130; and they also had about 
120 junctions with other lines interlocked. Great stress had been 
laid by the Board of Trade on interlocking, but it was a most 
for in to the ory of 
lockin, se, it was generally necessary to re-arrange thoro' 
the whole of the station interlocked. Some of the stations pay ae 
them between £3000 and £4000 for interlocking and re-arranging, 
and complying with the other ae perry now made b the 
Board of e, the average cost had’ been very nearly £2000 
a station. There were nearly 300 stations. He ore they had 
now ‘‘broken the neck” of that great work, which, however, 
would have to be proceeded with. Independently of the cost of 
interlocking, their capital expenditure was now ically 
limited to three works. They were making a short line to a 
place called Wymondham, which would be completed within the 
year, and for which £50,000 would be prquised, Then they were 
converting the old Bishopsgate Station from a passenger into a 
goods station, and he hoped the first section would be opened in 
the current half-year. When this work was qemgienes they 
would, he said, have the best station in London for the purpose, 
and_ their pon manager estimated that it would effect a saving 
of about £20,000 a year. 


ALTHOUGH the traffic receipts of the chief railway companies 
are beginning to rise rapidly, the accounts that are now issuing 
for the past half-year show that the falling off in the volume 
and value of the passenger traffic, which bad been previously 
noticed, continued undiminished. An example is supplied by 
the official fi in regard to the pea traffic on the Man- 
chester, Sheffield, and Lincolnshi ilway. It appears that 
in the half-year just ended there travelled on that line 155,082 
first-class ngers, the number in the previous corres} nding 
half-year being 206,420, And whilst there was this large decrease 
in the first-class the second-class ay fell from 
311,861 to 256,964. e third-c passengers fell from 
5,370,336 to 4,688,208 ; but it will be noticed that whilst the 
declension in the first-class was at the rate of 25 per cent., and in 
the second-class nearly 20 per cent., that of the -class wasabout 
11 per cent. only. The loss in traffic on this railwa: , over £780,000, 
is a striking testimony of the effect of the dulness of trade pre- 
vailing during most of the year on railway yaa The 
financial results are not so s . In the same two years, 
the last half of 1878 and of 1879, there was a fall of £2600 inthe 
first-class traffic, or about 13 per cent., one of £3000 in the 
second-class traffic, or about 17 per cent.; and in the third-class 
traffic, one of £3800, or about 24 per cent. It would appear 
then that not only has there been a marked falling off in the 
volume of the passenger traffic, but that falling off is far the 
most marked in the u and intermediate classes; for though 
the number of travellers by the lowest class shows a serious 
declension, they ro, to have travelled longer distances on the 
average, and thus the ars r ger is more. Recent returns 
show that the traffic ng to increase rapidly, but it is 

bable also that it is in in the lowest class, and it ma: 
some time before the gra’ towards that class is checked 
in its rapidity. 
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NOTES AND MEMORANDA. 
Tue last projectile fired from the 100-ton og Spezia had a 
range of 10,000 metres, the charge being 220 kilogs. 
Tue ordinary clay of arable soils contains, acco: to M. 
Perrey, from 2 to 5 per cent. of potash, and sometimes quan- 
tity ranges between 1°8 and 7°3 per cent. 


‘THE temperature of the sun has been vari estimated b 
leading physicists at from 1500 deg. C. to 2,000,000 deg., but Mw 
F. Rosetti, in a memoir communicated to the Academia d 


Lincei, describes experiments and calculations which have led 
him to conclude that the temperature cannot be much less than 


and | 10,000 deg.—18,000 deg. Fah.—or much more than 20,000 deg.— 


36,000 deg. Fah. 

Tue employment of the electric telegraph has shown a very 
great within the last ten years in Sweden. There 
are now 8269 kilometres of lines, against 6305 in 1868, with 
20,329 kilometres of wires, —* 13,092. The stations which 
then numbered 96 are now 175, and the Morse ap tuses now 
484, ayainst 285. The gruss receipts were in 1868, 691,000 kron.; 
in 178, 1 


,293,000 kron. 
On the 12th ult. M. Colladon, in a read before the 
Académie des Sciences, said that in the fifty-one days between 


the 11th November and Ist January, the advance of the northern 
heading of the St. Gothard Tunnel was, in consequence of the 
exudation and crushing of timbering by the plastic stratum to 
which we have previously referred, only about 40 as compared 
with 173 metres in the previous forty-nine days. 


M, Prrrvucue, has presented a new form of electric candle to 
the Paris (pepe Hn Science. It consists of three carbons, two 
cylindrical and 0°004m. in diameter, and negned to each other, 
the third of square section, 0°005m. on the side, and placed in the 
angle formed by the first two. The cylinders are in pivoted 
brass holders between brass plates brought together by a spring. 
The holder of the square carbon is—says the Electrician—also 

le of oscillation, and the carbon is held by a spring in 
contact with the other while no circuit passes, but when the 
current takes its separate position. It is regulated by an 
iron lever and electro-magnet in circuit. 

From the annual tables of vital statistics, lately published ty 
the Health Department of New York city, it appears from these 
tables, as quoted by the Scientific American, “that the city of 
Burlington, Iowa, with a population in 1875 of about 20,000, 
enjoys the- pre-eminence for health, its annual death rate being 
only 4°84 deaths per.1000souls. Stockton, Cal., stands next, 7°47 ; 
but this is 62 per cent. more unhealthy than Burlington. ere 
are bably a few, but only a few, more favo’ laces than 
the latter in all the world. ‘The death rate for New York city is 
23°93 per 1000; New Orleans, 50°71; London, 23°40; Paris, 
24°71.” One would be inclined to doubt the accuracy of the 
position of the decimal point in the figures relating to Burlington 
and Stockton, or to imagine that these places are mere business 
places with scarcely any night residents. 

Somz months since the Hungarian sanitary authorities, fearing 
the introduction of oe from Russia, caused an inquiry to be 
made by Herr von Than into the means of disinfecting letters and 
other imported objects. The first question taken up was the 
time high temperatures would take to penetrate to the centre of 
the packet. ‘I'wo tightly-tied packets, containing twenty-two 
and seventy letters respectively, were kept four hours in an air 
bath at 111 deg. Cent., and the temperature of the interior was 
then found to be in the one case 11 deg., and in the other 36 deg. 
below that of the surrounding air, inclicating great resistance in 
letter packets to the penetration of heat. Next, as to the highest 
temperature letters could be exposed to without injury, it was 
cael to be unwise to go beyond 140 deg. Cent.; that tem- 
perature proved harmless, if the action of radiant heat were 
avoided as much as possible. In another series of experiments 
loose letters in a wire net case were exposed in an air bath heated 
several hours from 130 deg. to 140 deg., and containing a little crys- 
tallised carbolic acid in a porcelain dish. The vapour penetrated 
so well into the innermost part of each letter that weeks and 
even months after, when any of these letters was opened, the 

ic smell was very apparent. 

THE unusual severity of the frosts of the present winter gives 

ial interest to observations on the actual se The 
follo culars communicated by Mr. Edward Mawley, 
F.M.S., to the Z'imes, may therefore be preserved :— 


TEMPERATURES. 
Lowest Lowest of Soil at Soil at 
1880 on foot foot 
‘anuary 8 grass, on grass. a.m. m0, 
Deg. Deg, 
19 +. 20°2 .. 226 840 
25 23°5 .. .. 33°0 a» 33°0 
28.. 165... .. 81 28°9 .. 324. 


In so severe a winter there would be nothing perhaps so very 
extraordinary about the low minima temperatures in the second 
column of the above table were it not for the fact that they were 
all registered when the —_ was not covered with snow. This 
circumstance, however, being taken into consideration, several of 
them become most exceptional, being lower than any recorded 
in don in seven years under similar conditions. In fact, 
what the air has lately been gaining at night in warmth by 
the snowless r of the present frost the ground has been 
losing. The result of this process of abstraction, which has now 
being going on night after “ge for nearly a fortnight, is clearly 
evident in my garden, the soil of which, although of a very light 
and porous nature, is at the mt time frozen to the average 
depth of 114in., and at 1ft. below grass colder than I have yet 
known it to be, 


In a paper “On the Relation between the Height of the 
Barometer, the Duration of Sunshine, and the Amount of Cloud 
as Observed at the Kew Observatory,” published in the Quarterly 
Journal of the Meteorological Society by G. M. Whipple, B.Sc., 
of the Kew Observatory, the author says, 
“The thought had occurred to me more than once, that it 
might be interesting to inquire to what extent the old induc- 
tions embodied in the notation u weather glasses or dial 
barometers were founded sete fact ;” and having an opportunity 
he made this inquiry, and, in concluding his Pe r, says, ‘* There 
seem to grounds for making the following generalisa- 
tions :—That the average amount of sky clouded at Kew is a 
little less than seven-tenths of the whole, and the amount 
covered varies inversely as the barometri 
limits of 29°0in. and 30°3in., the variation being the most rapid 
between 29°8in, and 30‘lin. Also that above 30‘3in. cloud 
increases with increasing pressure, ining the mean about 
30°5in., and wre above it at 30°6in. On comparing these 
generalisations with the amended weather-glass face legend, it 
will be seen that the latter fails to represent the real state of 
affairs, for there is an average number of clouds at a pressure of 
30°5in. instead of a clear sky, and a minimum of cloud at 30°3in. 
whilst the amount is but slightly above the average at 30‘0in. and 
at 29'bin. there is decidedly less than the mean extent of cloud. 
The other two points would seem to be fairly correct ; so on the 
whole I would venture to assume as an hypothesis, that in all 

bability the inscription originally roughly based on fact 
heat eventually extended to cover a longer range of scale, 
with a view to metry, than experience shows to have been 
desirable.” He not suggest a modification of the wording, 
but thinks it would be just as well that every one learn to in 
in connection with ts, isobars, 


barometric Buys- 
Ballot’s law, and other true weather 


ic pressure between the | bo’ 


MISCELLANEA. 
Iv the Forest of Dean the Messrs. Crawshay have blown in a 
third furnace at Cinderford. 


Tue Mersey Tunnel works are lighted by electrici Mr. 


THE ex of coal from all Wales last week amounted to a few 


ai tons short of 140,000 tons, of which great quantity Cardiff sent 
8. 


210,000 ton 


A HIGHLY on the dephosphorisation of iron 
took place at Middlesbrough on Monday night, in the course of 
which Mr, S. G. Thomas referred to the at was 


made with the Thomas-Gilchrist process on the Continent. 


Out of the sixteen candidates who presented themselves for 
examination in Wolverhampton last week for mine managers’ 
certificates, seven have been successful. The standard of exami- 
nation has this year been raised, but notwithstanding this the 
cen of ‘ passes” is higher than in any of the previous 
e ations. 


THE tonnage of new vessels launched from the Clyde during 
the month of January has been less than in the corresponding 
month of last year, but there is a large amount of work at pre- 
sent on hand. Messrs. Denny, of Dumbarton, have received an 
order for two new steamers of 3000 tons each and 200-horse 
power, and a new shipbuilding yard is about to be opened at that 
town. 


THE magistrates of Newcastle-under-Lyme have been en 
three days this week hearing the charges against Mr. Robert 
Stevenson, late manager of the Leycett Colliery, of having 
neglected to provide proper ventilation for one of the company’s 
mines, and of not exercising proper control over a pit in which 
an explosion occurred on the 12th of September. The offence 
was proved, and the defendant was fined £5 and costs upon 
the first charge, and 10s. and costs upon the second. A further 
charge of not appointing a competent person to inspect the mine 
was dismissed. A butty collier named Burgess was also fined 
20s. and costs for neglecting the mines regulations. The explo- 
sion had ca the death of eight ms. ‘The trial occasioned 
— interest amongst the orth Staffordshire mining com- 
munity. 

WE have often directed attention to the fact that reduction 
in the cost of machine tool work must be looked for in the 
employment of higher speeds. On this subject the American 
Manufacturer prints the following ph, headed, ‘‘ Their 
Peculiar Way :”—‘‘ A machine firm in Philadelphia sold a bolt- 
cutting machine to go to Manchester, which would do more than 
double the work of the English machines, Fullinstructions were 
sent for its operation, so that no error could be made, and in due 
time word was received that the tool was at work and highl 
approved. Some months afterward one of the firm who made 
the machine was at Manchester, and went to see the tool. To 
his surprise, he found it not doing more than half the work it 
should, and not at all up to its capacity, On inquiring why they 
did not make the machine work faster, he was told that it would 
not do ; it was running as fast as their English machines ran then 
and a paies speed would result in its destruction. He finally 
persuaded the operators to drive the machine up to its regular 
rate, which after many objections they did; but such is the force 
of conservatism that they continued to declare it would speedily 
destroy itself in daily work.” 


Tue highly favourable experience gained during the severe 
weather of the present winter with the underground telegraph 
lines in Germany has determined the Government of that country 
to proceed with the extension and completion of the system as 
soon as the warmer season of the year returns, A: ing to the 
official report there were finished last year the lines connecting 
(1) Hamburg, Bremen, and Emden, with branches to Bremer- 
haven and Wilhelmshaven ; (2) Cologne and Coblentz ; (3) May- 
ence and Coblentz; (4) Coblentz, ‘Tréves, and Metz; (5) Metz 
and Strasburg; and (6) Berlin and Dresden. During the year 
1880 it is intended to lay down the lines (1) from Berlin to Frank- 
fort-on-the-Oder ; (2) from Berlin to Miincheberg, which is after- 
wards to be extended to. Thorn; and (3) from Berlin to Stetiin. 
Preliminary works in connection with these three lines have 
already been carried out. After they are finished new lines are 
to be commenced connecting the following places :—(1) Stettin, 
Colberg, Dantsic, and Kénigsberg; (2) Miincheberg, Kiistrin, 
Posen, acd Thorn; and (3) Cologne and Aix-la-Chapelle. It is 
subsequently to extend the lines from Kénigsberg to Eydtkuhnen 
on the Ru frontier, and from Breslau te. Daath on the 
Austrian Borders. It is expected, says the Times, that by the 
beginning of 1883, the great scheme of a subterranean telegraphic 
connection between all the chief commercial and military centres 
of the empire will in its ain features have been fully carried out. 


CANAL irrigation in India has its fanatical opponents as well, 
says the Pall Mall Gazette, as its fanatical friends. Among the 
allegations by which the advocates of ‘village wells,” “deep 
ploughing,” and other alternative systems {their views, 
one of the most serious is that canals—either by obstructing the 
surface drainage or by altering the subsoil water level—have 
rendered the districts through which wr pass unhealthy. 
Scientific specialists are not yet agreed as to the origin of malaria; 
and, till they are, it would be rash to say that the Ganges Canal 
is the cause of the disease which has undoubtedly followed its 
course. One after another, the districts on its banks have become 
notoriously malarious, and, it ought to be added, after a certain 

riod have returned to their normal condition. pone roe 

ever of a — depopulated portions of the B andehale 
district. In Bulandshahr and seve: neighbouring districts there 
has again been a serious outbreak of fever. The disease, it seems, 
is rife in districts as far south as Firukhabad. The mortality is 
described as ‘‘ extraordinary rig the measures taken by Govern- 
ment as ‘‘ wholly inadequate.” A further danger is apprehended 
—the pollution of the rivers “‘by the tens of thousands of corpses 
now being thrown into them.” Yet it seems that in nearly every 
case th 2 disease is curable if only quinine could be Ped within the 
reach of the sufferers. But the drug is costly, and the people so 
ignorant and apathetic that relief, to be effectual, must be brought 
to their very doors, 


Arta meeting of the Yorkshire Boiler Insurance and Steam 
Users’ Company, Limited, on the 3rd inst., legen gosc of the 
engineer to the company, Mr. John Waugh, was and from 
it we gather that during the past year the ins rs have made 
over 4000 external examinations, 50 internal inspections, and 
1000 thorough examinations, the latter being 84 per cent, of the 
ilers under insurance. Over 100 engines were inspected and 
indica‘ After each of these visits a report was forwarded to 
the owner as to the defects, if any. Out of about 1000 defects 
detected and reported upon, no less a number than 66 were found 
to be, and so reported, ‘‘dangerous.” The following is snpnelze 
of defects met with during the year :—Furnaces out of shape, 
24 ordinary, 3 dangerous ; blistered plates, 31 ordinary, 7 danger- 
ous ; fractures, 64 ordinary, 7 dangerous ; leakages, 171 ordinary, 
6 dangerous ; bulged ends, &c., 16 ordinary, 1 dangerous; corro- 
sion—external, 84 ordinary, 10 dangerous; corrosion—in 
83 ordinary, 11 dangerous ; grooving—internal, 37 ordinary, 1 
dangerous ; grooving—external, 6 ordinary, 3 dangerous; safety 
valves—ov ded, 23 ordinary, 1 dangerous ; safety valves—out 
of order, 65 ordinary ; pressure gauges—out of order, 113 ordi- 
nary, and 2 dang ; water gauges—out of order, 72 ordinary, 
2 dangerous ; feed paper cm of order, 14 ordinary ; blow- 
out apparatus—out of order, 20 ordinary, 2 dang 3 without 
rdinary 


water gau 9 ordinary; without pressure pauses, 


25 ordi 
without check val 26 1) without blow-off taps, 
37 ordinary. Totals, 930 ordinary, dangerous, 
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THE service reservoir of which we give illustrations on 
page 101, was completed last year by the South Australian 
Government at North Adelaide, for the better supply of that 
town. The previously existing works, to which the North 
Adelaide reservoir is supplementary, for the supply of 
Adelaide and its suburbs, consisted of two large impounding 
reservoiis, in which water is stored for summer use, which is 
drawn from the river during winter, through a 42in. main ; 
the quantity stored is sufficient to provide 30 gallons per diem 
for 60,000 people. The street mains are nearly 200 miles in 
length, with hydrants every 4 chains, under constant high 
pressure. These works are being rapidly extended to meet 
the requirements of a growing district, £20,000 having been 
spent on mains alone during 1878. 

The works for the supply of Adelaide and suburbs, had up 
to that time cost about £650,000, and in 1878 Parliamentary 
authority was given for the following new works in extension 
thereof :—Burnside, £9750; Mitcham, £13,068; Glenelg, 
£30,580; new pipes, £10,000; service reservoir, £14,221. 
Many other similar schemes are in course of preparation, all 
of which are carried out by the Government through the 
department of which Mr. Oswald Brown, A.M.I.C.E., is 
chief, and which is one of the branches of the Public Works 
office ; the other branches are—railways, roads and bridges, 
harbours and jetties, architect. 


The character of works for the supply of water to most 


South Australian towns is peculiar, as owing to the rapid 
increase of ulation, many of the works require constant 
extension. e charge for water in Adelaide is 1s. 6d. per 
1000 gallons, in some other towns it runs as high as 20s. per 
1000 gallons. In some districts the difficulty of providing 
water is very t, owing to absence of surface or under- 
ground water; the only supply available is obtained by storing 
rainfall, and this is difficult where it is necessary to store 400 
days’ supply, in a where the rainfall is 10in. per annum 
and >= ground for 50 miles in every direction alluvium and 
gravel as porous as a sponge. 

There are, we are informed on very good authority, some 
towns in the colony of 5000 and more inhabitants, whose 
only supply is rainwater collected from the roofs and from 
the of the streets, and where the ——- daily con- 
sumption of water cannot much exceed one gallon per head 
per diem. 

The expense of providing water supply for some of the 
towns is enormous, owing to the small rainfall and the difficulty 
of obtaining suitable sites for reservoirs. Sufficient information 
is not at hand to enable us say to what extent artesian wells 
could be resorted to, but they have been successfully made in 
some parts of South Australia. 

Our yey of the new supplementary reservoir for the 
lower part of Adelaide are almost self-explanatory. It is 
109ft. square, has a depth of 16ft., and is pe to holda 
million gallons of water, equivalent to three days’ summer 
consumption of the district om ap to be served. The walls 
vary in thickness from two bricks and a-half to one and a-half, 
set in cement. A number of arched columns composed of 
machine-made bricks imported from Melbourne are built 
across the reservoir. These columns support the roof, and 
materially strengthen the walls. The bottom of the reservoir 
is composed of 18iv. of concrete. and the whole of the inside 
of the reservoir is rendered with jin. cement. The roof is 
divided into arches resting on the columns previously referred 
to, in addition to which there are small side arches set in the 
main wall, which relieve the columns of strain. The roof is 
two bricks in thickness, and is coated with cement, the 
hollows in the arches being filled up with cement. Earth 
removed from the excavation is placed on the top of this to 
grow suitable grass turf. There are ventilators at various 
— and pipes which conduct the rainwater from the roof 

to the tank, 


provision being made so as to prevent dirt from | ing. 


flowing in with it. The reservoir is situated so that a short 
junction with the 15in. main already laid will carry the water 
into the reservoir. The outlet pipe is 16in. in diameter, and 
that dimension is maintained for some distance, to where a 
junction is effected with the existing 10in. main to the port. 


SECTION THROUCHAB. 


Te 


The previously existing main between the junctions of the 
inlet and outlet pipes of the new reservoir have not been 
interfered with, so that should there be necessity at any time 
to make repairs to or clean out the new reservoir the system 
previously in vogue can be again resorted to. The reservoir 
is filled during those hours of the night when there is least 
consumption of water in the city. The total cost of the 
reservoir was about £14,500, and the work was carried out 
from the designs, and under the superintendence of Mr. 
Oswald Brown, who is now engaged in carrying out the 
drainage of the city. 


SECTION ON LINE AB 


Our illustrations include a small cement testing machine 
used by Mr. Brown, who makes objection to the square 
section for test pieces, as the corners at the reduced area 
become sources of weakness. As will be seen, he uses test 
pieces circular in section. 

In forming the block he places two washers in the mould, 
which are moulded upon the block. In making the test these 
washers are taken hold of by the machine, and having been 
moulded or cast on the block they have a good and true bear- 
i Mr. Brown considers that he thus avoids all risk of 
nipping, or of cross strain on the block. The machine con- 
sists of a standard to which the top end of the test block 
is attached by means of the washer u it, and the other 
washer at the bottom end of the block is held by an 
attachment at the short end of a lever. Under the long end 


10 MERCURIAL 
CAUCE 


of this lever is a small hydraulic press, to which is admitted 
water under the pressure existing in the water mains. A 
mercurial gauge attached to the hone shows inches of mercury 
and pounds per square inch on the sectional area of test block. 
The inlet valve is capable of adjustment, so that the pressure 
increases very slowly—so slowly in fact that the mercury 
take fifteen minutes to rise as many inches in the tube. 

The diameter of the mercury tube is made rather 80 
that owing to the small diameter of the water inlet the 
mercury rises very slowly, and consequently the pressure is 
very gradual upon the block. By closing the inlet valve at 
any point the pressure can be left standing upon the block. 
This machine has been found to give very reli results, 


Execrric AND THE Beruin Execrro-TecHNicaL 
Socrery.—At the first meeting of this new society, which took 
lace on the 27th ult., the first paper was read by Dr. Werner © 

iemens, on “‘ Electricity as a Motive Power and Electric Rail- 
ways.” After a full and interesting record of the history of the 
attempts to apply electricity in order to produce motion, he 
referred to the progress made since the invention of the dynamo- 
electric machines, and dwelt on the ul experiment in the 
way of an electric railway which was made last summer at the 
Exhibition of the Berlin Industry. This had sufficiently proved 
that electricity could be employed for the purpose of ing 

and passengers, for as many as 100,000 persons had 
conveyed at a velocity of from 3 to 4 metres per second, or a mean 
of 7°82 miles per hour. This had been effected by two middle- 
sized dynamo-electric machines, one of them being kept in con- 
stant motion, while the other was mounted on a carriage 
frame, upon whose wheels it acted. 


Tue Buenos Ayres Exursition.—Mr. Hayes, of 27, Leaden- 
hall-street, having received a great many appl ications for entries 
of miscellaneous exhibits, asks us to state that as the exhibition 
is essentially South American, and cosmopolitan only in matter 
of machinery, exhibits from countries outside South America 
can only of machinery; and that engineers or firms 
wishing to exhibit the latter can have full a on appli- 
cation as to the most suitable class of machinery to send out. 
Exhibits may be entered up to the end of April next, the time 
for this having been further postponed by the commissioners 
at Buenos Ayres. The plans of the bition are shortly 
expected. Exhibits from the United States will figure — in 
the exhibition, and from the apparent apathy with which it is 
regarded on this side it seems that British machinery will play a 
very unimportant part at Buenos Ayree, unless the es 
firms of this country bestir themselves betweem this and the 
of April. Special agents have been sent out from the United 
States for the exhibition alone. 


AMATEUR ENGINEERING.—THE CRUISE oF THE StzAM LAUNCH 
Kate.—Copy of the Log.—4 p.m.—Left port for a cruise down 
theriver. Engines going full speed, working first-rate ; steam 
60. 4.30.—Forgot to look at the water gauge ; can’t see any water 
in the glass; pumps working full bore, so put all hands on the 
hand pump ; engines won’t stop. 4.40.—Engines priming fright- 
fully, throwing water out of the funnel in showers ; all in a mess. 
4.45.—Engines stopped of their own accord ; no water in the glass 
yet. Keep on pumping. 5 p.m.— Water from somewhere put- 
ting the fires out; find that it is coming from the blast pipe in 
the funnel; propose to examine cylinders; take off covers and 
find the engines full of water; water flowing over with every 
stroke of the pump. Query—It the cylinders are full of water, 
the boilers and steam pipe must be full of water also? Take off 
manhole cover to see. It is so. porte a | the boilers to 
start afresh to get up steam ; think that f water would be 
better than salt, to begin with ; take a bucket and went ashore 
to look for f; water. 6,30.—Fires won’t burn—coals, every- 
thing, wet; raked it out a dozen times. 6.40.—Burnt u 
and coal hammer shaft, ditto a lot of tinned pro’ 

3 went ashore for firewood ; firewood wet; 
pevuniong to rain ; firewood wouldn’t burn. 8 p.m.—Used up all 


the mai trying to light the fire. 9 p.m.—Been teyiog for 
the last hour to strike a t with the chisel and a flinty pe le ; 
no use. 9.30.—Ge' 


boat ight. 6 a.m.—Hang engineering. Hail a feo ad 
Engineers’ Annual, 1880, ” 
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SERVICE RESERVOIR, ADELAIDE WATERWORKS EXTENSION. To 
MR. OSWALD BROWN, C.E., ADELAIDE, ENGINEER, sass : 
(For description see page 100.) 
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LETTERS TO THE EDITOR. 
opinions of our 


TAY BRIDGE. 


ont have read with interest the letter of your correspondent, 
Mr. , in your impression of the 23rd ult., but it appears to 
me that he has taken too large an area of one span to get at the 
correct overturning pressure of the 245ft. girders. He says, “I 
assume depth of top boom 2ft., length of span 245ft., depth of 
girder 27ft., pressure of wind for square foot of surface 60 b.; 
width of base or bed of girder 3ft., — of one span complete 
with main and cross girders, roadway, &c., 200 tons. The moment 
of the wind acting on the top boom of the girder to overturn the 


girder would be 7% 4 > 00 *77 = 354, and the moment of 


weight of the superstructure to resist this would only be 200 tons 
x 4 x 3ft, x 3 = 150, or less than one-half of what was required.” 
Now this calculation gives double the area of a closed plate girder 
of 245ft. span by 27ft, deep instead of the actual area of a girder 
of open lattice work. 

I would prefer taking one-fourth the area of 245 x 27 = 1653 
square feet, which appears amply sufficient area of windward 
pe and one-half o t, viz.,827, asthe areaofthetrain sheltered 

girder, 1760 area of train, and 800 square feet area of columns, 


wind pressure 60]b., then, + 800 x 60 135 
8. 


tons. 
February 2nd. 
Srr,—The following extract from to-day’s Times is, I think, a 


- gtriking instance of the nevessity of having some automatic 


— to inform engine drivers and guards of the soundness 
of railway viaducts :—‘‘ The Chicago Railway Review of January 
17th says that a terrible bridge disaster was barely averted on 
Sunday at Boston, by the alertness of the engineer of a New 
York and New England train and the Westinghouse air brake. 
The large iron steamer Lancaster had crashed into the railwa 
rey ey the Con -street draw, because a broken bell 
wire ailed to give the teamer’s engineer the signal to stop, 
badly twisting the bridge timbers, breaking the draw lock, and 
deviating the rails 18in. out of line. Noone was on the bridge 
or in the vicinity to warn the inward-bound train, whose engi- 
neer saw the trouble when but a train’s length from the bridge. 
He reversed and applied the brake, stopping the five cars 15ft. 
from the bridge abutment. But for this the train would have 
gone into the river, and as the tide was high, the loss of life 
would have been great.” CHARLES Stewart, M.A. 
50, Colebrooke-row, N., Feb. 5th. 


EFFICIENCY OF TURBINES, 


Sm,—“ Pinx oo ” clearly holds the same views as Mons, 
Viry and the Professor with whom I discussed the question 
some eight years ago. If “‘Pinx Gryph” will refrain from 
occupying your s; with conjectures about my motives for 
declining to submit my work on waterwheels to any other society 
than the one of which I am a member, and will stick strictly to 
the text, he will have no need in future to occupy still more of 
= valuable space with apologies for the undue length of. his 


ter. 

I am obliged to “ Pinx Gryph” for taking up the question, and 
feel sure that he has done so under a full sense of the obligation 
he has by so doing imposed upon himself, of following up the 
argument to a legitimate conclusion, “‘Pinx Gryph” will, [ am 
confident, be quite as willing as I am myself to leave the decision 
on this point in your hands. 

I — very much that ‘‘ Pinx Gryph” should have so much 
difficulty in understanding my very simple letter. I took very 
great pains to state my arguments concisely, and in logical 
sequence. There is but one essumption in the whole of my argu- 
ment, viz., that the actual average velocity of the water, when it 
issues from the guide blade orifices of ar impulse wheel, may fairly 
be assumed to be equal to 90 per cent. of the theoretical a 
due to the gross head. It seems to me, therefore, that 
that “‘Pinx Gryph” has to do so far as this assumption 
is concerned, is simply to give the weight of his authority 
to the statement that the actual average velocity is equal 
either to more than 90 per cent. of the theoretical velocity, 
or to the theoretical velocity itself, if he really thinks that the 
water can be discharged through a curved or any description of 
orifice without loss of head due to friction. ‘* Pinx Gryph” 
=~ clearly to express his views on this point without an 
ambiguity. From the paragraph to which the picture refers 
am clearly justified in drawing the conclusion that such is his 
opinion. In a subsequent paragraph, however, he states that the 
issuing velocity can in all cases So canectatned with a fair approxi- 
mation to accuracy only. The conclusion, therefore, drawn from 
the picture paragraph clearly clashes with the conclusion I am 
fi to draw from the paragraph last quoted. A single line will 
suffice for the explicit statement of ‘ Pinx Gryph’s”” opinion, 
but I must remind him that it is only the arguments, not the 
opinions, of anonymous correspondents which carry any weight. 
In Rankine’s work on “‘ Prime Movers” the practice adopted by 
many French engineers of giving a slight fall to the head race of 
undershot wheels, in order to overcome the loss of velocity caused 
by friction, so that the velocity with which the water strikes the 
wheel may be equal tothe velocity with which it leaves the orifice, is 
quoted with approval. Does “ Pinx Gryph” consider that Ran- 
kine and the French engineers are in error? 

If “ Pinx Gryph ” will furnish me with the full particulars of 
any test which gave for the machine tested an efficiency greater 
than 60 per cent., together with a full description of the turbine 
itself, I am quite willing to do my best to prove an error some- 
where. The argument would, however, simply turn into a dispute 
on the question of gauging the water. In my opinion, experi- 
ments conducted to ascertain the exact volumes of small quan- 
tities of water disch: over weirs and notches do not give 
reliable results when they are employed to ascertain the exact 
volumes of large quantities. I willingly admit that the results 
of properly-conducted brake tests may be regarded as sufficiently 
accurate for all practical purposes, and that the coal consumed 
can be accurately weighed, but fail to see the connection between 
the systems of weighing coal and gauging volumes of running 
water. In order to comply with ‘‘ Pinx Gryph’s” request to 
cite a icular experiment, I refer him to my work on ‘* Water 
Wheels,” in which he will find a lengthy criticism of a test of a 
vortex wheel made by Professor James Thomson, at Ballysillar. 
According to Professor Thomson’s calculations the efficiency was 
equal to 73 percent. By analysing the gauging I have proved, 
to my own satisfaction at any rate, that the efficiency could not 
have exceeded 59, and may have been only 47 per cent. of the 


gross power. 
= Pinx G ” must however acknowledge that, in asking me 
to analyse the details of these tests, he is im g upon me a 


e 
very unsatisfactory task. If I succeed in maintaining my con- 
tention in every case, I shall not have proved the truth of my 
. I shall simply have proved that none of the turbines 
tested have developed a greater efficiency than 60 per cent., whilst 
= / theory states that it is impossible to construct a turbine 
which will develope an efficiency greater than 60 per cent. of the 
gross power, ‘“‘ Pinx Gryph” must therefore admit that, in 
adhering to a theoretical investigation of the maximum possible 
turbine efficiency, I am adopting the only scientific course. If 
the question is argued out fairly, with a fixed determination to 
discover the truth, and to finally, frankly, and unreservedly 
acknowledge our convictions, we cannot fail to confer a great 
benefit on engineering science and the owners of water power, 


“Pinx Gryph ” states that the maximum possible efficiency of 
2 
the wheel will be equal to We - pe , v being the velocity 
with which the water issues from the guide blades, and ™ the 
final velocity. As I stated in my first letter, I hope to lay before 
“es @ few arguments in opposition to this view by-and-bye; but 
or the sake of the present argument I am willing to admit under 

protest that the _eiocinle is correct if in the maximum 
efficiency is incl the work done in overcoming in- 
ternal friction, and the wer lost by such sudden 
shocks as must be occasi by the passage of the thick 
vanes of the wheel across the orifices of the guide blade 
chamber. The coefficient of efficiency is not, however, equal to 
this efficiency divided by W Ii, where H is the eo head; but 
tothe aichmephenened | at the brake divided by WH. Although 
the final velocity v, cannot be ascertained experimentally, its 
minimum value, which corresponds with the maximum of effi- 
ciency, can always be calculated, leaving out of consideration the 
vis vwa expended in overcoming friction and other retarding 
causes, when the turbine is scientifically constructed. ‘ 

The ap myn immediately following the picture I wish to 
treat with the utmost tenderness. ‘Pinx Gryph ” hus clearly 
written his letter in haste, and must long ere this have discovered 
that he has quite misunderstood the gist of my argument, whieh 
has nothing to do with total powers and gross quantities of water. 
The question is simply this—Is the vis viva of every unit of mass 
of the water when it issues from the guide blade surfaces equal to 
the theoretical vis viva due (1) to the gross head in the case of 
impulse turbines; (2) in the case of pene and impulse tur- 
bines to the fraction of the gross head assigned by the designer 
for the production of initial velocity ? é 

‘“* Pinx Gryph” has entirely overlooked two other most important 


deductions which have to be made from the efficiency As ies 


‘eo * before we can make a theoretical estimate of the power 


of the turbine ascertained by the brake test, viz., (1) the power 
required to ov the frictional resistance due to the tail 
water, when the wheel is submerged ; (2) the power required to 
overcome friction of bearings. 

“ Pinx Gryph ” has evidently a thoroughly practical as well as 
theoretical knowledge of turbines. He can therefore probably 
give a reasonably correct approximation to the value of these 
two items of work. If he do so in his next letter these data 
will contribute greatly to the elucidation of the question. 

Donapson. 

Feb. 2nd. 


Sm,—I have been ao for a reply to Mr. Donaldson’s 
communication relative to the above, and in your last issue there 
is a letter which I beg to endorse, as nearer my views on the 
subject. As it is a matter of growing importance, will you allow 
me § in your valuable journal to say a few words as to what 
has been done in_ practice? I am not prepared to prove by 
calculation that Mr. Donaldson is wrong in his theory, but 
having been engaged in several practical tests of turbines, I have 
grave doubts as to correctness of the results he obtains. To 
mention one trial, the results were such as to satisfy me that 
there are turbines which will without doubt give at least 75 per 
cent. of efficiency. ‘The test referred to was made with a Leffel 
turbine, 52in. diameter, the fall of water being 8ft. The quantity 
of water was m as it flowed over a weir, and at the time 
of the test was about that required, by the tables of the makers, 
to give 42-horse power. The work which the wheel had to do 
was to drive three pairs of millstones, a good length of shafting 
and several pumps. A steam engine, which formerly drove 
the machinery, could easily be uncoupled by means of a sliding 
inion. 
feeds bein regulated, so that the proper speed of stones was 
the the headrace was watched and found 
to lose head slightly. I shall notice this loss further on. The 
turbine having run some time was uncoupled and the steam engine 
attached and allowed to run while several diagrams were 
carefully taken, after which friction cards were taken of 
the engine and connecting shafting; and this being deducted 
from the calculation of the other diagrams, the result 
roved that the wheel was giving out over 42-horse power. 
ow, supposing that the water flowing through the turbine was 
no more than that allowed by the tables of the makers, the efti- 
ciency would be about 88 per cent.; but to notice the loss of head 
before referred to, I concluded that as the weir measurement gave 
the tabulated quantity, the wheel was using more water than it 
should have done. ‘he extra quantity “| was evidently small, 
and could not possibly have made a’difference of 28 per cent., 
which would be required to bring down the efficiency to Mr. 
Donaldson’s figure. The opinion of the other engineers present— 
independent gentlemen were appointed by the maker and buyer 
—was the same as my own, viz., that at the very lowest 75 per 
cent. of efficiency was being obtained, after making full 
allowances. Mr. Donaldson has ‘“‘assumed” to be cor- 
rect several items in his theoretical calculations. I 
may therefore be allowed to assume the accuracy of the de- 
ductions made at the trial for loss of head, &c. ‘Ido not main- 
tain that my ideas are right, but a thorough practical test alone 
will convince me that they are wrong. With a view of obtaining 
a really reliable trial, I beg to suggest that the matter be taken 
up by the R.A.S. of England, and a time appointed—at the 
forthcoming Royal show if possible—for a thorough test of 
turbines. fr an artificial head of water cannot be obtained within 
the show ground—although there is little doubt it could—there 
are many places where a natural fall exists and where a good 
“flume” and “weir,” &c., could be fitted up. At any rate 
engineers generally and all those who are interested in water 
power would benefited if some of the leading makers of 


turbines would, with your permission, carry on this co: n- 
nence and give them the result of their experience as to turbine 
efficienc: A, M. Brown, 


ae Waterworks, February 3rd. 


THE WORK IN A POUND OF STEAM. 


Srr,—I have been interested in reading the discussion in your 
columns with reference to the performance of marine engines. I 
see some curious mis-apprehensions as to the manner of esti- 
mating the theoretical efficiency of an engine, so if the subject 
has not been disposed of by the time this reaches you, perhaps 
the following remarks may be of service in cl up some 
ints. 

cn me to say that both you and Mr. Last are sadly at fault in 
augons that Carnot’s rule applies to a steam engine. It 
applies only to a perfect gas,* any fluid whose real and apparent 
specific heats are in a different ratio to those of a perfect 

will have a different efhciency. Again Carnot’s law states that 


to attain the efficiency a the reception of heat must take 


place wholly at the higher limit of fempenstane, and the rejection 

of heat entirel at the lower, yet Mr. Last says that the fraction 

mentioned is the theoretical efficiency of any heat engine. The 

a of Carnot might well be shocked at such a prostitution of 
is law. 

The reason that water and steam are so inferior to air and other 
gases as a medium for transforming heat into power is, that with 
agiven expenditure of heat a much larger quantity is consumed 
in overcoming internal resistances of the fluid in the former case 
than in the latter. Thus if we take water at 212deg., or 
147 lb. pressure, and expand it at constant tem with a 

rfect vacuum on the other side of the T gon about °075 of the 

eat expended will perform work, and will go to overcome 


molecular resistances in the fluid ; whereas if, we expand air at 
constant temperature under the same circumstances, we know that 


its or ‘29 of the heat expended will be transformed into work, 


and only ‘71 will be required to overcome the internal resistances, 

The ex ions for the efficiency of steam, in terms of the 
initial and final absolute temperatures, are as follows : supposing 
that the steam is expanded down to the pressure of the condenser 
without a drop from the pressure of release to the exhaust = 
sure, as always is the case in practice. Energy exerted per |b. of 
steam, in foot-pounds 


T T—t 

772 { T—t(1 + hyp. log. )}+ 
Heat expended per Ib. of steam, also in foot-pounds 
=772(T—2t) +L, 
where L is the latent heat of ilb. steam at the higher tempera. 
ture. The feed-water is su to be delive: to boiler at 
temperature t, a condition which never obtains in practice. ‘The 
efficiency of the engine is the quotient of the former quantity by 
the latter. 

To calculate the efficiency of an actual engine, whether con- 
densing or non-condensing, which does not expand the steam 
down to the exhaust pressure, a calculation should be made as 
above, putting the pressure of release for t, and to the mean 
pressure thus found must then be added the difference between 
a of release and exhaust. In the expression for the 
total heat expended the actual temperature of the feed-water 
should be substituted for ¢. I should advise all who wish to get 
to the bottom of this somewhat neglected, but very important, 
subject, to study Rankine’s ‘Steam Engine and other Prime 
Movers,” Cotterill’s ‘Steam Engine Cousidered as a Heat 
Engine ;” or if they find those works rather stiff, Northcott’s 
‘Steam Engine for Practical Men,” which treats the subject in 
a lucid and easily understood manner. 

It is worthy of remark that if steam of 20 lb. above the atmo- 
sphere be expanded three times, with a back pressure of 3 lb, 
absolute—24in. vacuum—there would theoretically be required 
less than 20 Ib. of steam per 1-horse power per hour, a perform- 
ance seldom surpassed by modern engines with high pressure and 
large ratios of expansion. It is probable that in most cases the 
steam is expanded too much, hen we hear of engines like 
those of the Eglantine expanding steam 12°4 times, and using as 
much as 20 lb, of steam per indicated horse-power, it would seem 
that more is to be gained by reducing than by extending the 
range of ex ion. Your readers will remember the trials of 

essrs, Loring and Baker, in America, in which the consumption 
of steam increased, after a certain ratio of expansion was passed, 
about six times I believe; and the same results have been obtained 
by other observers independently. C. A. Marruey. 

Demerara, January 5th. 

[* Our correspondent has overlooked the fact that this is pre- 
cisely what we have insisted upon, as he will see if he will turn 
to the last volume of THE Eneineer, p. 440.—Ep. E.] 


VIRTUAL LENGTH. 


S1r,—In your issue of the 2nd inst. I find an article entitled 
“* Virtual Length ” in which there appears cited the lecture I gave 
some time ago on this subject in the ‘Osterreich Ingenieur 
und Architecten-Verein.” Though it gave me much satisfaction 
to see your valuable paper taking notice of this subject, the 
fact that the author of the above mentioned article concludes 
from the results of the example worked out by me, does not admit 
any practical value to the theory of virtual length at all, induces 
me on the other hand to ask you to publish the following 
remarks, 

I am quite of the opinion that from the calculated results 
alone for the virtual lengths of two railways under different 
administrations, there cannot be drawn any direct practical con- 
clusions, and I have therefore omitted to attach ary further 
remarks to the results of the example I have chosen and to which 
I only intended to show the application of this method. Yet the 
theory of the virtual length is undoubtedly of great aeneep 
and use—and I accented it in my paper—in the case where the 
comparison and study of variants of a projected railway is in 
question. The virtual length enables us to ascertain in a very 
poate —— and with some approximation, the probable differences 
in the working expenses which under equal conditions are depend- 
ing upon the different “‘tragé” of the lines. In an article—No. 
47 of the ‘‘Wochenschrift des dsterr. Ingenieur and Arch. 
Vereins,” 1879, I have discussed this question further, and upon 
the results of traffic of the Austr. Southern Railway I set for the 
working expenses—exclusive of general management—for the 
brute-ton the following formula :— 

K = 0°391 x 0°055 7+ in kreuzer O.W. 

K = 0°851 x 0°119 lv in centimes. 
in which / is the length of the line and /+ the virtual length in 
kilometres. That there are cases where this method of calculation 
can be of a useful application niay be shown by the following 
example, taken from the project of the Arlberybahn :—For this 
line, which by this time has developed in Austria to a real 
project, are prop¢ in the main two alternative tra¢és, a lower 
situated line with a double line tunnel of 10,270 metres length, 
and a higher line with a single tunnel of 7000 metres length. 
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The difference between the heights of the western tunnel ends 

amounts to 167 metres, to overcome which would require a con- 

siderable elevation for the upper line on a serpentine curve. 

The costs of the section Bludenz-Landeck are rated in the lower 

line at 28,000,000f., and in the at 23,430,000. The 
ic 


increase in the working expenses which the upper line would 

unavoidably cause is to enboniohed after the method of virtual 
as follows :— 

Length 2. Virtual length Working expenses for 

The lower line 64°58 kilos. 368 72 kilos. 45°44 Xv O1W 


The upper line 69°93 kilos. | 426°70 kilos. 50°74 Xv O1W 


Therefore the extra working expenses on the upper line would 
amount to 5°3 X v O' W for the gross ton, or an annual traffic of 
1,000,000 tons gross weight proposed, there would be a saving of 
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53,000f. pro annum, or of 1,060,000f. in the stock on the lower 


To enter into the further points, which are the subjects of dis- 
cussion on the two projects (and the most es support 
is given to the lower line), would be far beyond the aim of 
this letter. I shall be satisfied if I have succeeded in proving 
that the method of the virtual length in its ag oo applica- 
tion is not a mere theoretical sport, but that it of some 
value for practical questions. J. MELAN. 

Vienna, Polytechnicum, January 23rd. 


SEWAGE FARMS. 


—The letter appearing in your last issue having the a 
“Trrigator® does not the least answer the be. 


raised by me in my former letter to you on this subject. In fact, 
your correspondent seems desirous only to meet my statement of 
actual and ascertained facts by a declaration of their impossi- 
bility, and to avoid meeting altogether the matter of my con- 
tention. 

As s the first item, I have taken pains since I last wrote 
to verify fully the sad case { named to you, and no doubt 
remains upon my mind, or upon those of the deceased gentle- 
man’s near relatives, that the cause of his death was as I have 
stated it to have been. Singularly enough this received strengthen- 
ing confirmation from some Founs relatives of mine who reside 
near the farm referred to. ey state that in their daily rides 
they avoid as far as meas ever going near it ; the stench, they 
say, being unbearable. I have particular reason to apprehend 
ill-results from the inhalation of sewage gas. Not very long 
back a little girl, a cousin of mine, about six years of age, was 
running in advance of her two younger sisters, when she returned 
and said, ‘‘Oh! such a bad smell from the drain where those 
men are working! Cover your noses when you pass it.” They 
did so; but the poor little one who had poor the part of pioneer 
was dead in a week or so from typhoid fever, while the other two 
escaped infection. 

Now, as to the second item, “Irrigator” does not treat me 
fairly. In the first place he assumes that I have ‘‘rushed into 
_— ” without an wane Ne this important subject. In that, at 
least, he is mistaken. But he is equally mistaken, I should 
= e by his letter, in the opinion he has formed as to my views, 

or 1 am in agreement with himself as to the value of the dis 
of sewage by irrigation. Nature herself points to it as the true 
method ; but nature also fixes the boundary which cannot without 
danger be overstepped, and I maintain that in cases such as that 
of the farm under reference, when the fertilising properties of 
sewage are not absorbed, but given off into the air in foul gases, 
it is evident that a condition of super-saturation has been reached, 
and that, for a time at least, irrigation by sewage upon its lands 


ould cease, 

“ Trrigator” then proceeds with a reference to the fact that 
** plants absorb the noxious elements in the sewage, and convert 
them into wholesome nitrogenous food.” ‘This is true, but the 
conversionary powers of all plants, as well as animals, must 
have a limit. ith the latter over-stimulation produces either 
vomiting or an unhealthy condition of body, and the first form 
of relief being unknown to botanical science, it must be held 
that the surplus stimulant taken up by the plant is retained in an 
undigested and unconverted state, and is liable in that form to 
become deleterious to the consumer of the vegetable or root when 
oon eves emi that this theory of mine as to the possi 

r, even sup) g that this theory of mine as e - 
bility of a plant taking up more nutriment than it can healthily 
absorb be incorrect, it remains that such surplus must be retained 
in the soil in excess of its capacity to deodorise it, and the 
noxious vapours are at once given forth. Pray understand that 
T am no opponent of sewage farming, but I do hold it should be 
conducted under such restrictions as to super-saturation, as will 
remove the possibility of the recurrence of such a ; as 
that which has led to my writing to you. te 

London, Feb. 2nd. 


SEWAGE WORKS AT TWICKENHAM. 


In Tue Encinerr for November 14th, 1877, we illustrated in 
detail a set of pumping machinery constructed by Messrs. 
Hayward Tyler Co., of White Cross-street, for Twickenham. 
The sewage works of the district have been Soviet and opened. 
We are indebted to the Surrey Comet of the 10th inst. for the 
following facts concerning these works. 

In the year 1868, the surveyor, Mr. Ramsay, presented his 
first report, advising a scheme, which, after undergoing a course 
of various parochial criticisms, was ultimately adopted in 1872, 
the most important features advised by him as part of the scheme 
being the adoption of the ‘‘ separate system,” and the division of 
the parish into distinct drainage districts, or areas. With regard 
to the scheme of am the parish has been divided into certain 

inage areas, with the view ot obtaining the best ible 
gradients for the low levels, and the collection of those districts 
within themselves, each discharging by a distinct outfall into the 
main or trunk sewer, the latter extending from the outfall works 
to the station yess being formed by a 3ft. barrel, constructed in 
tunnel through the London blue clay bed, at a depth of from 
30ft. to 35ft. below the surface. umstances compelling the 
Board to fix the outfall inland, instead of on the riverside fronting 
the parish, the whcle of the sewers have had to be laid in a 
contrary direction to the falls and contour levels of the district, 
hence considerable outlay has been necessarily incurred, in con- 
structing the whole of the works at increased and unusual depths. 
With the exception only of the main sewer above mentioned, the 
whole of the sewers are in stoneware pipes of Doulton’s 
manufacture, ranging from Qin. to 18in. in diameter, each main 
or branch being laid in straight lines with manhole or inspection 
shafts at each point of deviation or junction, so that the working 
of each sewer can be examined and operated upon by flushing or 
other attention at will. 

The question of the subsoil or spring water leakage into certain 
— of the low level sewers, became for a time a question of 

portance, and great doubts were expressed in various ways, 
whether this “intruding” element in the scheme, would not 
ultimately compel the use of some auxiliary pumping power, the 
flow at this time being considerably more than the whole 
estimated sewage discharge of the parish, represented by a ‘‘dry 
weather” flow of 400,000 gallons, for a population of 12,000 
a pop — , the actual flow some six months since amount- 

to nearly 1,200,000 gallons in twelve hours. This excessive 
collection and discharge of water formed, however, a very sound 
test of the capacity of the sewers for their estimated present and 
tive work, and therefore the question of capacity—upon 
which some fear has been expressed—may be set at rest, as it is 
satisfactory to know that at no time was any part of the system 
out of gear when suffering under that pros 6 flow. It may 
observed, incidentally, that the discharge power of the trunk 
sewers is equal to 34 million gallons per twelve hours, ' 
aoe Tulloch observed at the inquiry last August upon the 
uestion of draining Whitton, and the subsoil water with which 

e outfall works would be deluged, that ‘‘the Board would not 
be troubled with that quantity of water as some sup » but 
that in a few weeks the sewer would run Whitton dry.” The 
value of this opinion may be tested by the fact that the sewers 

ry, the su water, wells, and springs having been pum 
down to the invert levels. Upon the question of diapoasl of the 
sewage, the Board proposed originally to take land for the 
purpose of dealing with the raw sewage by a system of inter- 
mittent filtration, but were compelled to abandon that idea, 
failing to obtain the site selected, and therefore instructed the 


surveyor to prepare a scheme for dealing with the sewage by a- 
precipi 


tation process, on their own plot of land at the present 
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outfall works. One of the principal objects kept in view in 
designing these works has been that of supplemen’ the loss o 
area surface over land, by the manipulation of the effluent by 
artificial filtration, and exposure of the same in a thin stream to 
the action of the atmosphere. The general arrangement of the 
works comprise sewage tanks, with omen d and penstock 
chambers, outflow channel to pump-well through screen outlets. 
The main buildings include engine and boiler rooms, chemical 
mixing room and weil, driver’s workshop, committee room, and 
driver’s residence, 

The purification works consist of a delivery conduit (part 
carried on arches and remainder on embankment) from mixin 
well to the precipitation tanks, six in number, with inlet an 
outlet valves, clear water conduits, filter chambers, and overflows 
into effiuent drain. In laying out plans involving, as in this 
instance, construction of sewers and other works at a considerable 
depth below the surface, it became necessary to test the formation 
of the subsoil at the invert depths, and hence certain trial holes 
were made at various points, in connection with these intended 
works, and more perenne with reference to the storage tanks, 
water being found at 3ft., and the borings then giving 23ft. through 
water bearing gravel and loose ballast, the London blue clay bed, 
being reached at 26ft. below the surface. However, the excavation 
for the construction of these tanks at the required depth of “44ft. 
below the surface, under most difficult and dangerous conditions, 
was grappled with and carried out successfully, by the previous 
formation of a puddle wall, enclosing the area to be excavated, 
and extending from the water level downwards to the clay bed in 
which it was tongued some 2ft., the work of construction bein 
then carried out without the slightest risk, and the security o 
the tanks also insured from any pressure of subsoil water. 

The tanks are in four compartments, and of sufficient capacity 
to contain the estimated (parish) night’s flow, being supplemented 
by the trunk sewer before referred to, which is laid down to levels 
for use as a storage sewer. The works will be provided with 
—e doors, and will practically form tanks of deposit, the 
sewage flowing from them through the screens and outlet sewer, 
into the deep pump well, which is 55ft. below the engine- 
room floor. 

The engines and pumping pom | have been constructed 
under conti by Messrs. Hayw: Tyler and Co., under 
the direction of the surveyor, the mixing machinery being 
constructed by the same firm. 

The boilers are two in number, 22ft. roe 4 by 6ft. diameter, with 
four Galloway tubes in each flue, fitted with Martin’s patent 
furnace doors, working pressure being 601b. ‘The engines are two 
in number, box bed-plate type, high-pressure and condensing ; 
the cylinders are 16in, in diameter, 30in. stroke, speed 45 revolu- 
tions per minute; the engines are fitted with high-speed governors, 
variable expansion valves, forged wrought iron cranks, fly-wheels 
10ft. in diameter and 2} tons weight. ‘The engines were s 
in April, 1879, since which time they have worked smoothly and 
well, and the consumption of fuel is very low. 

The sewage a are six in number, in two sets of three, of 
the single-acting plunger type, and are driven by very massive 
iron gearing, and wrought iron cranks, carried on heavy cast iron 
frames, placed across the well; the total lift at present is 63ft., 
and the delivery about 1} million gallons per day of twelve hours ; 
the pumps work with smoothness free from shock, and have 
required no amendment since first starting ; the water for the 
condensers and mixing apparatus is supplied by two of Messrs. 
Tyler and Co.’s universal steam Sow oe 

In the arrangement of the Twickenham purification works, they 
have been designed not only first to deal with simple precipitation 
in tanks, for which ample provision has been made, but also for 
the still more important branch—that of purification by filtration, 
and thorough aération of the effluent in a thin stream over 
prepared surfaces, 

It must be remembered that by this process it is not the raw 
sewage which is exposed on the surface, as on land under irri 
tion, but the clear effluent only, as parpaced after precipitation 
and filtration, and theretore no Ya le offensive odour can arise. 

The general arrangement of the precipitation works is as 
follows :—The clear sewage having been lifted by pumps to the 
high level in mixing well, receives a regulated quantity of liquid 
precipitate, which is thoroughly incorporated therewith by rotary 
mixers, thence passing from well, along delivery conduit to the 
gc tanks, covering an area of 15,000ft., at a depth of 

ft., capable of being charged separately, and of sufficient capacity 
to allow three hours’ rest for subsidence, the supernatant water 
being drawn off through outlet valves when required, passin 
from them along clear water conduits to the filter chambers an 
aération surfaces, of which there are two sets, covering an area of 
over 5000/t., the chambers being arranged for the reception of 
artificial filters. 

All the works have been pice ag upon the basis of a separate 
system, under which the works, instead of being choked with 
rough insoluble deposit from roads, have to contend only with 
ee sew The works are therefore free from risk of surcharge 

rom rainfall or storm bam as also from the increasing 
impurities involved under the joint system. 


THE RIVER THAMES.* 
By Joun Batpry Repman, M. Inst. C.E. 

A COMPARISON of the tides, registered at Sheerness and at the 
old or upper Shadwell entrance of the London Docks, shows a 
continuous increase in range in the Port of London, and is so 
remarkable as to deserve special record. This growing tidal 
action is illustrated by the increased differences between the high- 
waters and low- waters at the two stations. 

The maximum high-water difference hitherto recorded was 
6ft. 4in. on the 27th of February, 1874+, but on the 17th of April, 
1877, a difference of 6ft. 1lin. occurred, due to a gale from EF. to 
E.N.E. on that and the preceding days. Many tides of that 
= gave an excess of elevation amounting to more than 5ft. in 


nmdon; several also in 1878. The low-water differences are | h 


quite as remarkable, showing how pronounced and accentuated 
is now the metropolitan tidal action. On the 14th of November, 
1840, with a W.S.W. gale, low water in London was 3ft. 1lin. 
lower than at Sheerness. On the 24th of December, 1877, with a 
west gale, the low water was 4ft. 4in. lower than at Sheerness, 


an ordinary spring tide is now 10in. or 12in. higher, an equinoctial ~ 
f spring tide 2ft. higher, and abnormal tides, due to northezly gales 


luring the equinoxes with heavy land floods, have attained to 4ft. 
and 4ft. Gin. above that datum, or Yin. in excess of any previous] 
recorded. The wind frequently also accompanies the tide aroun 
the British Isles, making the circuit with the ocean current, a 
8. W. wind blowing up the — and Irish Channels and a north 
wind down the North Sea. This may often be seen by reference 
to the daily weather charts of the Meteorological Committee. 
Thr heights calculated by the Admiralty authorities and the 
act range of the tides closely approximate, except when 
affected by wind, and differences of 3ft. to 3ft. 3in. will occur at 
times in excess with N.W. winds. The tide is sometimes checked 
and loses from Ift. 3in. to 3ft. 2in. of its computed range with 
westerly gales. From these causes differences in range of tv’o 
successive tides occur, amounting to from 3ft. to 7ft. Spring 
tides, from their greater volume, when differing from the 


Admiralty forecast, are usually in excess from the effect of gales | 


of wind, the greatest influence ane exercised by those from N. 
to N.W. Neap tides, from their reduced volume, feel less such 
disturbing causes, and are as often short of the estimated height 
as above it. 

The mean low water of the entire year is now lin. lower than 
any analysis shows for forty-five years, and the high water of the 
entire year is now nearly 3in. higher than any year prior to 1875. 
The rh oy increased elevation of high water in London as com- 
pared With Sheerness is now higher by from 4in. to 5in. than the 
average difference from 1833 to 1845. The effect of wind at times 
appears anomalous; but an examination of the daily weather 
charts of the Meteorological Committee shows plainly enough the 
causes of variation. 


Thames Tides, Abstract of Extreme _ exceeding 20ft, Below 


Trinity Standa 
SHEERNESS, 
11ft. 3in, 
Total number of ebbs exceeding 20ft. Trinit above zero, 
Year. below Trinity Standard, ani Stan 
dates of lowest. + 20ft Below zero 
4 of tide 
gauge 
+ 8ft. 9in 
ft. in ft. in. 
1833 | 122 —Oct.14,a.m. . ‘ 22 1 10 10 
1834 12 —Feb, 26,a.m. .. .. .. « 22 6 ll 3 
1835 | 78*—Feb. 17 and 18, a.m.; Ap. 14, a.m, 21 8 10 5 
1836 | 94°—Jan. 23,a.m. .. oe 22 6 3 
1887 | 79*—Feb.7,a.m. .. .. 22 5 ll 2 
1888 | 97 —March 27,a.m... .. .. 22 2 10 11 
1839 | 81 —Feb. 16,a.m. .. .. .. 22 2 
1840 | 71 —Feb.10,a.m. .. .. 21 1 9 10 
| Gl —Deo. 16, pom. 21 3 10 0 
1842 | 34*—Feb.10, p.m. .. 22 10 ll 7 
1843 | 35*—March17,a.m... .. 22 9 ll 6 
1873 | 85—Sept. 9, a.m 20 9 9 6 
1874 | 118 —March 21,a.m... .. -. « -« 21 9 10 6 
1875 | 62 —Feb. and June.. .. .. .. «. 20 6 9 3 
1876 | 66 —April 25, p.m... 21 0 99 
1877 | 95t—March 2nd,a.m. .. .. .. 6 
2 4 
1878 | 78 —Jan. 21, am,; Sept. 15th, pam... | {33 2} {ii 
Lonpon Docks, 
Trinity 
| om tid 
| on tide 
Total number of ebbs + 20ft, below | gaugo | Above 
Year. and 25ft. 4in. tide 
03 of lowest, 
Below gauge. 
Trinity 
Standard, 
: ft. in. ft. in, 
1888 | 8—AugSl, a.m... .. .. 21 4 
1834 | 21—Feb. 26, a.m.; March 1, p.m.; 40 
Nov. 5, a.m. 21 1 4 3 
1835 | 12—Feb. 23, p.m. Se 20 10 46 
1606 | 17am. Pim. 21 7 3 9 
1887 | 27—Jan. 9, a.m. .. ~ 43 
1838 | 26—Oct. 19, a.m. 20 10 46 
1839 | 24—March l5,am. .. .. 22 2 3 2 
1840 | 26—Aug. 18, p.m. 21 4 40 
1841 | 24—Jan. 10, p.m.; Oct. 18,an. .. .. 21 4 40 
1842 | 26—Jan. 27,@.m... 21 8 8 8 
1843 | 84—Oct 28, p.m... .. oe 22 5 211 
1873 | 69-April 28,a.m. .. oe 20 11 46 
1874 | 85—Aug. 31, a.m. A 21 9 3 7 
1875 | 58— 22 20 10 4 ¢ 
1876 | 46—Feb. 13, a.m. 21 4 40 
1877 | 48—Dec. 24, p.m. 22 0 8 4 
1878 | 58—Jan. 2l,a.m. 23 3 2.2 


* Ebbs affected—reduced in number—by iinet mud grounding 
float. Day tides alone registered at the London Docks. 

+ In this year the month of June was only registered for the two first 
days, the tide gauge being under repair, so that No, 95 is for eleven 
months only; .N.B.—Applies to Sheerness only. 

N.B.—These tables show that from 1833 to 1839 there was a very small 
proportion of ebbs below 20ft. under Trinity in the Port of London as 
com with those at sea. But from 1840 to 1843 inclusive this pro- 
= on iderably i d. Thisi is still more manifest from 

873 to 1878 inclusive, In fact the De is now reversed, i.¢., 
whereas formerly were a much fewer number of low ebbs in 
London as compared with those at sea, now there are 2 mi 

number, showing how much the low water is lowered in London, and 
how much lower at times it is than at sea. 


Tue Institution or Crvin Enoineers.—At_the meeting 
Tuesday, the 8rd of February, Mr. W. H. Barlow, F.R.S. 
president, in the chair, it was announced that the council had 
1ecently transferred Mr. John Penn to the class of members, and 
ad admitted Messrs. Wi Nisbet Blair, Ailen 

Brand, Henry George Gilmore Dymoke, James Robert Fawkner, 
William Liddle, William Marriott, Richard St. George Moore, 
William Page, John Dann Smelt, and John Harrison er 28 
Students. ‘The monthly ballot resulted in the election of John 
Tyndall, F.R.S., {as an Honorary Member; of Messrs, George 
nderson, South Indian Railway, Tanjore; John Champney 


and other tides with westerly gales at the end of this year gave | And. 


lower low water in London by 2ft. to 3ft. 5in. On the 27th of 
January, 1877, a difference of 3ft. 9in. occurred with a neap tide 
and W.N.W. gale; and with westerly gales many tides during 
this year were at low water 2ft. 2in. to 3tt. 5in. lower in London. 
In November and December, 1878, with neap tides and W.N.W. 
winds, there were differences of from 2ft. 10in. to 3ft. din. in 
favour of London. ‘The greatest low-water difference in favour 
of Sheerness, i.e. lower, was on the 2nd of March, 1877, being 


be | 2ft. lin., and in August, 1873, and in February, 1874, amounting 


to 2ft. 5in.§ 

In proof of the increased tidal range in the metropolis, on the 
21st of January, 1878, the tide eb down to 23ft. 2in. below 
Trinity high water, with a 8S. W. gale, or lower than was ever before 
recorded. But the number of ebbs below 20ft.junder Trinity 
high water have marvellously increased, as will be seen by 
the annexed table, due no doubt in a great measure to the 
removal of shoals in the lower reaches of the river. The 
low ebbs are usually accompanied by westerly gales. The 
result is, that the mean high water of the year is now 
within 9in. or 10in. of Trinity high water. High water of 


* Abstract = the author of a oe to a former communication 
on the same subject, made to the Institution of Civil Engineers. Vide 
Minutes of Proceedings Inst. C.E., vol. xlix., pp. 67—114. 

+ Vide Minutes of Proceedings Inst. C.E., vol. xlix, p. 108, 

April 4th, 1840, 

§ February 27th, 1838, and February 18th, 1840, 2ft. 2in. 


Bothams, Engineer to the City o orang’ 4 Cuthbert Arthur 
Brereton, Executive Engineer, Waterford, Dungarvan, and Lis- 
more Railway; Thomas William Miles, Executive Engineer, 
P.W.D., India; Stair Agnew Stewart, Executive Engineer, 
P.W.D., India, and Lindsy Wood, Past-President of the ‘North 
of _——— Institute of Mining and Mechanical Engineers, 
as embers; of Messrs. Augustus William. Harvey Bel- 
lingham, Stud.; Inst. C.E., Adelaide, S.A.; Robert Charles 
Brebner, Stud. Inst. C.E., Ramsay, Isle of Man; Joseph 
George Chandler, Addlestone Linoleum Co.; Charles William 
Freke Farewell, Stud. Inst. C.E., ident Engineer, 
North Somerset mg John Rees George, Wellington, 
N.Z.; Charles Henry olme, Stud. Inst. C.E., Assist. ‘En aa 
P.W.D., India; Henry Burdon Hutchings, Stud. Inst. rok i 
P.W.D., Madras; George Jameson, Stud. Inst. C.E., 
Westminster; Robert Hill Julian, B.E., Cork; John William 
Logan, Market Harborough ; Edward Russell Morris, Millwall 
Pier ; William Weallens Shanks, late Ex. Eng,, P.W.D., India; 
Charles Louis Sim, Oudh and Rohilkund Railway, Lucknow ; 
George Henry Sykes, M.A., Dublin; John Clough Vaudrey, 
Stud. Inst. C.E., Derby; and Frederick Walsh, Borough Engi- 
neer, Burnley, as Associate Members; and of Capt, Samuel 
Buckle, 1.E., Colonial Engineer, Gibraltar; Messrs. Robert 
Capper, General Superintendent of Swansea Harbour ; Clement 
Higgins, M.A., Temple; and John Orwell Phillips, Chief Officer 
of the Chartered Gas Company, as 
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FOREIGN AGENTS FOR THE SALE OF THE 
ENGINEER, 


PARIS.—Madame Borvezav, Rue de la Banque. 
—Asuer and Co., 5, den Linden. 


TO OORRESPONDENTS. 


*.* In order to avoid trouble and confusion, we it necessary to 
* inform that letters of inqui 
cases, a large envelope leyibly directed by the 
writer to h f, and bearing a t in order that 
answers received by us may be to their No 

comply with 


notice will be taken of communications which do not 
these instructions. 
*,* We cannot undertake to return drawings or manuscripts; 
“must therefore request correspondents to keep copies. 
tainé 


must be accompanied by th 
of the writer, not necessarily for publication, but as a 
proof of good faith. No notice whatever will be taken of 
anonymous communications, 
M. C.—The chain will carry 2} tons safely if in good order, but whether the 
lift will raise that weight depends on the pressure of water available. 


Suamus.— Ie cannot undertake to advise upon the validity 4a patent. The 
invention should be described in the patent specification. You do not say, 
moreover, when the machine was patented. 

Orders, a of whic procured any 
te plan, of deviation and a 

R. Q.— We cannot do better than refer you to Humber's little “ Handy-book 
on Strains,” which is one of and will 

Jind a simple exposition methods jing on any 
braces and the shearing forces. The book may be 
obtained of any bookseller. " 

8. F. 8. (Eastbourne).— You ore right as far as relates to Figs. 1 and 2, but 
wrong as to Figs. 3and 4. Movement would take place in the opposite 
direction. The pulley rests upon a point behind a line through its centre 
of figure and in the direction of the pressure. It would therefore move 
until supported on a point in its periphery coincident with the point of 
inci of the line rt pe vessure passing through the axis. 

E. F. (Carlingford).— invention, which is very clearly shown by your 
sketch, has every appearance of being of practical volue, It not, 
however, be very noisy in any but rough waters, as a considerable angle or 
Sali is necessary to give the falling weight sufficient velocity in its cercular 

to enable it to overcome the resistance of the bellows, which would be 
considerable if the whistle is to be plainly audible. Bellows of considerable 
area and comparatively small range would be best. 

Longmans a: . You may pi ing the mean angle m 
the back face of Rslanis old manies wae Take the radius at that part 
of the blade wh:re this mean is found, then divide the circumference of a 
circle of this radius by the width of the blade at the mean angle. Multiply 
the quantity by which the front edge of the blade is 
in advance of the back edge where the mean angle is found, and the result 
will be the pitch, 

ht to bear 


to ensure their destruction when originally subjected to fluid pressure. On 
a box which would break with 4 tons per square inch, 14 to 1} tons may be 
considered a high pressure. Matleable cast iron boxes if really sound 
might last longer, but they are not generally recommended, Cast steel 
would be the best material for the purpose, 


CALCINING KILNS. 
(To the Bditor of The Engineer.) 


—Will some correspondent kindly say which are the best forms of 
for ore, &c., with their respective merits ? Oxipe. 
‘anuary 


STEEL CHAIN. 
(To the Editor of The Engineer.) 

Sir, —Will rf of your readers kindly inform me with what success 
steel chain, with open links, of jin. to lin. diameter, has been made, and 
who are the makers? Proor Strain. 
, January 28th, 


LUBRICANT FOR GAS ENGINE CYLINDERS. 
(To the Bditor of The Engineer.) 


S1r,—I have tried various sorts of oil for lubricating the cylinders of 
Hugon nes, but have failed. Can any of your readers give the 

London, February 2nd. 


CORROSION OF WELL WATER TANKS, 
(To the Editor of The Engineer.) 
readers kindly inform me the 
cause of, and how to yeevent, the further “‘ riddling” of tank plates? 
water, now I dtscover—in im bottom plates —circular ta- 
tions eep, varying from to lin. diameter, and at places 
rivet are conipletely eaten off. 


Haverhill, February 4th. 


TESTING MACHINES FOR IRON. 
(70 the Bditor of The Engineer.) 
Srr,—Can any of your numerous readers inform me of the 
approved machine for testing the stre: of iron—say boil 
and merchant bars? It should be efficient, but as simple and as eas 
work as possible, with a; for holding the pieces to be test 
m 


at the various rail: 3 or it preferred, be supplied derect 
Half. £0 14s. 6d. 
Yearly (including two double nwmbers).. .. .. £1 98. Od. 
credit occur, ges two shill: annum 


Cloth Cases for binding Taz Encinger Volume, price 2s. 6d. each. 

t-free. 


sent by Post-office order must be 
to te Publier Thick Paper Copies may be had, if preferred 


Remittance Post-offce Order, — Australia, 
Colum! Guiana, Cape of Good 
France (Pars ), Germany, tar, India, J 
— ether! » New Brunswick, Newfoundland, law South Wales, 
United States, West Coast of West I China vid . 
am) £1 16s. 
Remittance Landon, Buenas Ayves, France, 
Tonian Islands, , Panama, Russia, 
Bin Spain, Breden, 1, Chili, Borneo, and Java, £9 6a. India’ 
ADVERTISEMENTS. 


London : | of the poeldon: of a learned society as bona 


regularity, but regularity cannot be guaranteed in such 
except weekly advertisements are nati oon 
CANNOT BE INSERTED UNLESS DELIVERED BEFORE 

o’cLock on Taurspay Evenine nach WEEK. 

*,* Letters relating to Advertisements and the Publishing Department of the 

"paper are tobe addvesed to the Publisher George’ Mahe, 

letters to be addressed to the Bditor of Tux Ewotwenr, 168, Strand. 


MEETING NEXT WEEE. 
Tae Instrrvtion or Crvi, Feb. 10th, at 8 p.m.: 
“Tron and Steel at Low Temporatures,” by Mr. John James W > 
Assoc. M, Inst. C.E. 
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ELECTRICITY A FORM OF FORCE, 


inau ress to the Society of Telegrap ineers, 
which we briefly noticed in our last number ae bovine 
been delivered. If Mr. Preece had deliberately selected a 
subject for his presidential address that should best serve 
asa “bone of contention,” he could not have chosen a 
better topic. We should not be surprised to learn that, 
seeing the dearth of controversy existing at the present 
moment, the happy inspiration flashed through his mind 
to give an inaugural address containing the greatest 
possible number of ideas directly antagonistic to 
received g. The language in which the address 
is couched is a good example of our best and 
most lucid scientific exposition. There is no mis- 
taking the meaning; no mere verbiage hides the 
conclusion which is deduced; there it stands 
clear and distinct. But the question will arise—Are 
these conclusions real, or are they put forward as a means 
toan end? If Mr. Preece has used them to serve a purpose, 
he will of course gain from the work of the critics 
labouring to demolish his airy structure. Although we 
may infer from internal evidence that the author is 
joking,we must, until better informed, takethe statements 
é Jide expres- 
sions of his deliberate opinion. It is not our intention 
to discuss the questions touched upon in the address 
sertatim, gg the whole teems with controversial 
matter. Mr, Preece was careful, and we think wisely so, 
to introduce his conclusions as resting entirely “on the 
imaginative power of the mind.” Prof. gone has much 
to answer for, but we doubt if he would not prefer his 
disciples to test the results of the imagination by expe- 
riment when — or at all events to make sure 
that such results are sagiodt. : 

“ My purpose,” says Mr. Preece, “is to contend that 
electricity is not a form of matter, but a form of force, 
and that all its effects are evident to us in one or other of 
the several forms of energy characterised by the motion 
of molecules or of mass.” An argument brought forward 
in support of this contention is “that when a wire conveys 
a current of electricity it is warmed, as the strength of 
the current is increased _it is heated, and eventually ren- 
dered incandescent. The ultimate form which every 
electric current takes is heat. The wire of every tele- 
graph is warmed in proportion to the currents it 
transmits. Joule showed that when this heat is pro- 
duced by a current generated in a battery by 
chemical force, its amount is exactly equivalent 
to that which would have been evolved by the 
direct combination of the atoms. The conducting 

wer of all bodies is affected by heat, and some even, 
ike selenium, by light. Hence, as we know that in the 
case of heat and light conduction is molecular vibration, 
we reasonably conclude that it is the same with elec- 
tricity.” The test of every theory is, according to the 
author himself, that it “must with every observed 
fact.” How does this assumption relating to the heated 
wire agree with fact? In order to have an electric current 
we must have an electric circuit, and no matter at what 
part of the circuit a galvanometer is inserted, the needle 
gives the same deflection under the same conditions. If 
in the circuit we have an incandescent wire, the galva- 
nometrical deflection on both sides of the wire 
is the same. Now, between these two points 
there is the glowing wire. Something causes the 
heat, and the question remains what is this vagomrses. 
The quantity of electricity ing on the one side 
is the same as on the other. Clearly then, Mr. 
Preece’s form of force being the same_.on the one side as 
the other, mage jr light without any loss. This means 
the possib ity of ak pa motion. There is no doubt 
about the fact. Two voltameters, one on either side of 
the incandescent wire, show equal volumes of water 

mposed in equal times. According to this theory, 
however, we use our mode of force, and keep it too. 
The explanation generally given as to what causes the 
incandescence is extremely simple, it is a pity that 
it should be found to diverge so far from experi- 
mental facts. We do not deny, argue the eyes of 
the theory, that the current is the same in of 
the circuit, but the current is much smaller after the 
insertion of the wire that becomes incandescent, than it 
was previous to such insertion, and the difference 
between the two currents is the electricity used to give 
the light. This argument really makes matters worse, 
inasmuch as now the theorists pretend to use a current 
which never exists. The difference between the observed 
currents is not due to the cause above mentioned. When 
the wire to become incandescent is brought into the 
circuit, there is, so to a a retardation in the produc- 
tion of the current. e introduction of this new resist- 
ance diminishes the quantity of current in a given time, 
and surely that which does not exist cannot give us light. 
We shall try and make this quite clear, for it is owing to 
the ignorance of these fundametital and experimental 


truths that so much nonsense is written and spoken. rn tha 
w 


pose we have a powerful battery, tha terminals of 


by means of copper wire. The current will decompose a 
certain amount of water in each voltameter in a given 
time, or deflect the galvanometer needle so many d 
After the action has continued, say, an hour, weigh the 
zines of the battery—hav: carefully noted the weight 
at the commencement of the experiment—we find the 
loss of weight to be, say, 1lb. Now, insert at some point 
between the galvanometers a piece of platinum wire, the 
needles immediately drop several d and we get a 
brilliant light. At the expiration of an hour, weigh the 
zines again, and it will be found that lees than 1 Ib. 
in consumed. In other words, the lessened 

needle deflection was caused by the lessened produc- 
tion, and not by the consumption of the current to pro- 
duce light. 

We come to a point in this address where it seems 
that boldness has given place to rashness, or the state- 
ments of the late Clerk-Maxwell would hardly have 
been criticised. The late Professor was a giant, against 
whom it was dangerous to contend ; and his carefully 
studied conclusions require much stronger evidence than 
has been advanced by Mr. Preece before they will be 
overthrown. The latter states :— “Clerk-Maxwell, in 
his classical work on electricity, has used a somewhat 
curious argument to show that electricity is not, like 
heat, a form of energy. He says that energy is produ 
by the multiplication of ‘electricity’ and ‘ potential,’ and 
that it is impossible that electricity and energy should 
be quantities of the same category ; for ‘electricity’ is 
only one of the factors of energy, the other factor 
being ‘potential.’ But,” says Mr. Preece, “tais does 
not militate in any way against the force of the argu- 
ment, for in nature we can no more do so (sic) than we 
can separate heat and temperature. Energy usually 
sg as the product of two factors, and it is the equi- 
valent of the work done. Thus potential energy is the 
product of mass and gravitation acting through a dis- 
tance. Kinetic energy is the product of mass and the 
half-square of velocity. . . . The energy of heat is 
made up of heat and temperature, and the energy of 
electricity is the product of electricity and potential. 
Hence it is that electricity, se, may be said to be a 
form of force, while all its effects, as known to us, are 
forms of energy. Force alone cannot produce energy ; it 
must be force and something else. Force is the power of 
producing energy, and it must have something on which 
to produce it. Hence, matter is always present ; and thus 
though heat, light, and electricity are forms of motion, 
they are in te — of matter from which they 
are inseparable, They are evident to us through the play 
of molecules of matter, and thus are properly called 
molecular forces.” Now, although there is no lack of 
material for criticism here, we prefer to call attention to 
a statement of in part of the con- 
text to that commented on by Mr. Preece. We have 

roved that “it—electricity —cannot be created or annihi- 

ted, so that if the total b peng nt of electricity within a 
closed surface is increased or diminished, the increase or 
diminution must have passed in or out through the 
closed surface.” This is true of matter ; it is not true of 
heat—it is not true of energy if we admit the imme- 
diate action of bodies at a distance. It will be seen 
from this that Mr. Preece has used his analogies only so 
far as they seemed to fit his theory. To return to the 
ap extract, it would seem that Clerk-Maxwell and 


r. Preece must be talking about two different things. - 


May we not follow the plan proposed by Mr. Preece, and 
see the result to which an imaginative mind will lead us? 
Taking for our example the incandescent wire in the 
circuit, as previously explained, we can imagine electricity 
plus something in a high state of activity at the one pole 
of the battery, whilst at the other pole we have the same 
uantity of electricity without the something additional. 
n other words, this active component of electrical 
energy has been lost during its passage through the 
wire. This component which has thus been lost 
is generally term tential. Electricity is there, but 
potential is gone. ning analogically, the action is 
somewhat similar to that of water going from a higher to 
a lower level, and during its passage turning the wheel 
of a watermill. The same quantity of water passes on 
the one side of the mill-wheel as on the other, no water 
been lost, but yet work has been done. The similarity 
between the action of water and the action of electricity 
in these cases is so marked that it leads us to say elec- 
tricity is not a force, but something carrying a force. 

We do not say that electricity is not a mode of motion, 
but we do say, and that most emphatically, that neither 
Mr. Preece nor any other electrician has as yet proved 
electricity to be a mode of motion. It seems to us that 
a similar process of reasoning will enable us as satis- 
factorily to show that electricity is not a “form of force” 
and that it is a “ form of matter.” 


GOOD TIMES AND BAD. 


In resuming this subject we may here notice an 
objection which will probably be made by some per- 
sons, who admit that prosperous times and new 
enterprises are intimately connected, but will main- 
tain that our view mistakes the effect for the cause, 
It is briskness of trade, they will say, which in- 
duces men to spend money freely on new enter- 

rises; not the promotion of new enterprises which 
induces briskness of trade. Now, we do not for a 
moment deny that these do to a large extent act and 
react on each other, and thus both of them serve to 
increase and maintain their joint activity ; but the essen- 
tial point chy which of them is the initial impulse to be 
ascribed. To determine this it may be sufficient to ask 
what is meant by briskness of trade? Surely that 
manufacturers and merchants are fully sear bag in 
other words, that supply is plentiful. On the other hand 
activity in new enterprise means a large demand. Now, 
if there is anything certain in political economy, it is 
t demand creates supply, and not supply demand. In 
fact, if the — were really well founded, it ought 
to be enough for man i hard 


to run their works 
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and assume an appearance of activity, in order to stimu- 
late an era of enterprise, and so create for themselves 
their own prosperity. any further arguments are 
needed, we may point to the facts of history, which show 
—even in the meagre sketch given last week—that an 
extensive movement in new enterprise has always pre- 
ceded, not followed, a period of high prices and brisk- 
ness of trade. 

We may here only allude to two other frequently 
mentioned causes of trade fluctuations. These are— 
First, the variations in the value and distribution of the 
precious metals—in one word, the currency ; secondly, 
the variations in the amount of produce obtained from 
the soil—in one word the harvest. For the present we 
will not stop to consider either, but at once proceed to 
the last question which we propose to touch upon, viz., 
granted that the a le is a true one, what definite 
results may be derived from it? We shall not find 
it hard to show our principle is far more fruitful in 
practical consequences than others which have been 
adduced to account for the same facts. 

Our principle asserts that the ruling cause of good 
trade is activity in new industrial enterprise. But as 

trade means prosperity, it seems to follow that 

e more a country developes its resources by commercial 
enterprises, the more prosperous it will be. With one 
important qualification this is perfectly true. The quali- 
fication, of course, is that the money spent upon those 
enterprises must not be wasted ; in other words, that it 
must not be sunk in unproductive works. Nobody, for 
instance, can assert that England was rendered any more 

rosperous by reason of the sums expended on the 

1bour works at Alderney, all of which were swallowed 
up by the sea. To take a less glaring example, it may 
be doubted whether all the money spent on the Channel 
Tunnel will ever be truly reproductive; for the avoidance 
of sea-sickness, even in a considerable number of case 
can hardly be considered an important factor in nationa. 
prosperity. But, on the other hand, we must protest 
most strongly against any supposition that the works 
must be directly productive; in other words, must return 
a sufficient interest on the capital spent upon them. Of 
all economic fallacies none has been more destructive 

n this. In the case of a railways alone, the 
idea that a railway should be looked upon as a 
speculative enterprise, and not merely as an improved 
road, has certainly added some hundreds of millions 
to the capital sunk in their construction, and 
rendered the country so much the poorer for 
ever. And this folly of refusing to spend money 
except where it will give a direct and immediate return, 
becomes yet more apparent in the light shed upon it by 
the principle we have been advocating; for even if the 
return upon any new enterprise be indirect and distant, 
its effect in stimulating trade, and thereby conducing to 
national prosperity, is immediate and direct enough. 
Of the railroads now building in the Western States 
of America many will probably fail for years to 


come to pay much interest on their capital; but| d 


the impulse they have given to trade is at this 
moment adding largely to the prosperity of the pc “ 
and if they were in the hands of properly qualified public 
bodies, and not in those of private speculators, they 
might be trusted to’do so without any fear of bringing on 
some time hence the more than counterbalancing evil of 
a financial collapse. 

The first practical deduction from our principle will 
therefore be this—that a country should always encourage 
by all means in its power the carrying out of new indus- 
trial enterprises, in all cases where these do not involve 
an actual waste of the capital invested in them. 

The next deduction will be a corollary to the former, 
and will concern the time which should be chosen for the 
poy] development of these enterprises. Clearly this 

ould be when things are tending downwards—not 
when they are tending upwards, If large railways, for 
instance, would start new extensions, only when 
things are at their lowest, they would produce a double 
benefit ; first to themselves, inasmuch as they would 
purchase at a cheap instead of a dear rate, and secondly 
to the country in general, inasmuch as they would miti- 
gate both the atrophy of bad times and the fever of good 
times in trade. At present, far from this being the 
course pursued, it is too often the exact opposite. 
Whatever amount of truth there may be in the familiar 
principle of political economy, viz., that men will in the 
main do what is for their own immediate interests, 
it isan unquestionable fact that it is infinitely easier 
to obtain money for speculative age ony when 

ces of all kinds are high, than it is when they are 


ow. 

A third deduction may be made as to the hind of 
enterprises which it is desirable to foster. This is a point 
to which the attention of bankers and of other financial 
bodies should especially be directed. It may be assumed 
that the ultimate object of all enterprises, at least from 
the public point of view, is the cheapening, somewhere 
and to some persons, of necessary or useful articles. 
But this cheapening may be effected in two ways, essen- 
tially different from each other ; one of them being to 
increase the amount of production, the other to lessen 
its cost. Thus, if we suppose the citizens of New York 
to have resolved on doing something to lessen the cost of 
coal in their metropolis, it is obvious that they might set 
about their task in two ways. They might either pro- 
cure the opening out of fresh collieries in the districts 
supplying them, so as to put more coal into the marke 
and thereby lower its price ; or by improvements an 
extensions in railway and steamer communication, they 
might cheapen the conveyance of the existing supply. 
Our view is that the second alternative is much to be 
preferred. Whether the railway or other improved 
means of communication pay good interest or not on 
the comparatively small sum spent in its construction, 
its effect in cheapening coal is permanent and unalter- 
able, and extends its benefits to all classes alike. But if 
bad times should come, and the demand fall off, the 


increased output will only bring ruin on the coalowners, 
with comparatively little advantage to the consumers ; 
many of the new pits will probably be closed, and the 
capital sunk in them completely lost ; and when trade 
revives those that remain will run up the price as high as 
ever. We have witnessed this but lately among our 
English coalowners. Many of them invested all the 
gains acquired during the coal famine of 1873 in the 
opening out of new workings ; and when prices fell, 
neither were profits forthcoming nor could the capital 
so sunk be realised in any form. The same of course 
a to manufactories of all descriptions. 

here is nothing in which greater caution should be 
shown than in the building of new works. Where works 
are too few, the make can always be increased by running 
overtime ; but where works are too many it cannot 
greatly diminished without ruin to some and serious loss 
to all. An immense advantage would be gained if 
bankers would steadily set_their faces against supplying 
money for the erection of new works, except in cases 
where a deficiency plainly exists, and where the projectors 
are strong alike in business ability and in financial 
resources. 

Such are some of the consequences which flow from the 
principle that good or bad times are due to the greater 
or less extension of commercial enterprise. Others might 
be adduced did time and space permit; but the above 
will perhaps be sufficient to show that we have to do, 
not with a barren hypothesis, but with a vera causa, the 
existence of which cannot be denied, and the considera- 
tion of which cannot but be fruitful in important prac- 
tical results, ; 


OUR MARBLE SUPPLY. 


A RuMouR is at present widely circulated amongst 
those interested in building materials, and is strengthened, 
if not corroborated, by communications in the daily papers, 
that our own, or more generally, the European supply 
of fine-grained and colourless saccharoid marble, com- 
monly called statuary marble, is becoming scarce, and 
that the scarcity will ere long show itself by the usual 
sequence of enhanced price is in some quarters predicted. 
Those who are acquainted even a little with the immense 
deposits of compact limestones of every tint and colour 
which cover so large a portion of the dry land of our 

lobe, or even of the much rarer but still widespread 
yes of white or colourless limestones, of which 
though in many varieties, better or worse, statuary marble 
consists, will know that the alarmist prediction that the 
supply suited to the purposes of the architect and sculptor 
will fail altogether, is utterly groundless. Almost the 
whole of the immense output of white marble has for 
many centuries been derived from the Appenine limestones 
in the immediate neighbourhood of Massa-Carrara. 
Here it is found and excavated from several hundred 
marble quarries, situate in a highly broken and 
mountainous land, whence, almost without roads, or any 
but the most rude mechanical contrivances, it is laboriously 
down by oxen and some wretched ponies 
in the large and irregular blocks as ny: 4 come from the 
quarry to the sea-shore at Avenza, on the river Carrone, 
whence they are shipped for every civilised country. It 
may be that the increasing cost of winning the marble 
and the rude methods of transport have begun really to 
affect the cost of production and to enhance the price. 
It must not also forgotten that the immense incre- 
ments of wealth which have flowed into every country of 
Europe, of Auporion, Se more recently of Australia since 
the first decade of the present century, one of the results 
of which has been a lavish use of the richest materials 
employed by the architect, the constructor of decorative 
buildings, aud their belongings, have largely enhanced 
the demand for every species of marble as a material 
for art decoration, and more ticularly that of 
white or statuary marble, on the whole the most 
beautiful and universally applicable. The marble 
uarries of Massa-Carrara form practically the Wreats 
though not the sole, source of supply for the Old World. 
The ditficulties of extraction from new quarries, opened 
at constantly increasing elevations, must at length affect 
the cost of the material, and render more scarce and 
valuable its finer varieties. Justly valued, however, by 
the sculptor and the architect, as are the fine-grained and 
pure white marbles of Carrara, and vast as has been the 
output thence for centuries, that district possesses nu 
monopoly of white marble suitable for the uses of the 
architect, although the sculptor might jastly deplore the 
loss of his supply of a material so indispensable to the 
highest achievements of hisart. Sicilian marble is already 
largely an article of commerce, and an excellent example 
of its architectural use may be pointed to in the decora- 
tive facade of an insurance company situated in Cockspur- 
street, facing Trafalgar-square on the south. It is much 
er, and finer, and closer-grained, and better suited to 
resist the winter frosts and perpetual damp and the 
corrosive effects of the sulphurous vapours of our coal- 
burning cities than Carrara marble, and does not become 
discoloured by a sooty film to the same extent; and, 
moreover, it may be washed repeatedly without injury, 
while Carrara marble soon suffers sensibly by exposure 
to the weather in our climate, and is too absorptive to 
admit of long-continued washing without injury, both 
mechanical and chemical. With the example before us 
of the Marble Arch in Hyde Park of the durability 
and colour-keeping quality of white marble, we 
have a decisive example which ought to remove all 
doubts as to the suitability of such material for 
metropolitan structures. The Sicilian white marble 
owes its density and hardness to metamorphism, or, as 
more correctly termed by the late Professor Carlo 
Gemellaro, of the University of Catania, pyro-morphism ; 
it is in fact voleano baked limestone, originally probably 
of a light grey colour, owing to the interspersion of 
minute carbonaceous particles which have been expelled 
by heat. Itis highly probable, although so far as we 
know professed geologists have never expressed the 
opinion, that most, if not all, the great deposits of white 


marble are the results of pyromorphic action in remote 
epochs upon carboniferous limestone. It will be recol- 
lected that the discovery of the late Sir James Hall, that 
in an atmosphere of carbonic acid, limestone, or even 
chalk, might be heated to redness without loss of 
its carbonic anhydride, removes any difficulty that 
chemical science advance to the above -pro- 
position. We can further see the feasibility of pro- 
ducing artificial statuary marble by the calcination 
under suitable conditions of carbonate of lime in 
some form, whether that of chalk or of limestone, 
reduced to a compact mass, and heated to the necessary 
extent, and for the requisite tite to effect the change in 
its molecular constitution. While the production of 
artificial statuary marble is thus a possibility, its prose- 
cution as an article of commerce is not advisable. 

For all architectural purposes at least, we need not go 
so far afield as to the quarries of Sicily or to the for- 
gotten quarries of Pentelicus or Paros. In Donegal, 
situated in the extreme North-west of Ireland, and now 
in railway communication with Westport, Londonderry, 
Belfast, and Dublin, exist in vast quantities beds o' 
marble perfectly white and _ colourless, and from 
which, in some localities, blocks of almost any 
magnitude may be obtained, The grain of this 
saccharoid marble is, so far as is yet ascertained, 
rather too eoay crystalline for the sculptor’s use, but 
the beds of this material which are a “intercalated 
amongst crystalline and igneous rocks are like those we 
have already noticed, all pyromorphic, and a careful search 
byacompetent petrologist would probably reveal localities 
where the marble in purity of colour and fineness of —_ 
might prove even equal to that of Carrara. Its capabilities 
as an architectural material are no matter of conjecture 
or doubt. Nearly fifty years ago the late Mr. Stewart 
Gordon, then county surveyor of Donegal, designed and 
erected a church in the county all of this white marble ; 
the design is not a favourable example of Greek archi- 
tecture, but the material of the edifice shows to a 
advantage. Although this fine material has n 
———— in some other buildings in the north and west 
of Ireland, this great gift of nature remains even still 
but little known and scarcely employed, and may pro- 
bably remain so, to reward with opulence the indust 

e peasantry of Donegal present perhaps the finest type 
of the saulied Celtic race anywhere in the island. 
Donegal is, however, at this moment, one of the most 
distressed districts in Ireland. Instead of recourse to 
relief works of the ordinary kind, work of a really pro- 
fitable character might be obtained by winning some of 
these marbles. The first thing necessary is apr 
some competent engineer and petrologist to examine wit: 
a care that has never yet been bestowed upon them these 
deposits, to select, mark out, and open quarries at some 
of the most valuable and promising localities, 


THE LONDON WATERWORKS. 

Tue purchase of the properties of the London waterworks 
companies is, in its present phase, much more of financial 
than of engineering importance. If the purchase involved a 
careful and minute examination in order to arrive at a fair 
valuation of the works, many questions of much interest to 
engineers would have to be considered. The valuation will, 
however, be based on the capital and profits of the companies, 
and will thus be entirely a financial operation. As a safeguard, 
however, against the purchase, at high prices, on these bases, 
of machinery and plant which, though efficient to the present 
time, may be on the verge of becoming obsolete, these 
are to be overhauled by an ‘‘ expert,” whose report may 
or may not have some effect upon the sum total to be 
paid. Upon this point the value of the change of 
ownership depends. Several of the works and much of the 
plant are very old. Unless, therefore, ample allowance is 
made for renewals, which may soon be necessary on a 
scale, these may involve so large an outlay as to preclude the 
possibility of general 7 yams in supply, or reduction of 
the very high rates levied in some districts. A change in the 
method of assessment, in order to remove some of the anoma- 
lous charges which form one of the chief grievances against the 
present companies, must involve a reduction of income. This 
will make the substitution of new plant still more difficult, 
The principal improvement which, besides a pecuniary saving, 
is to be expected from the change, is the completion of the 
constant supply arrangements, which have made considerable 
advance in late years. The removal of supply cisterns will 
remove the cause of half the complaints concerning the 
quality of the existing supply. It does not seem that any 
change in the source of supply has been proposed, and in this 
there is ground for satisfaction. The water from the Thames 
and Lea is susceptible of some improvement, but the ground 
for complaint against Thames water at least has been very 
much reduced, and the chemically pure water cry has been seen 
to be very much a delusion. With a constant supply and 
the necessary improvement in house fittings almost 
all the complaint as to vr the water will disappear. Some 
difficulty will undoubtedly be experienced in enforcing the 
change in fittings, and it may safely be said that a constant 
supply would have been given over a much larger district 
than the existing constant supply area, if the companies had 
had the power to enforce the adoption of the n 
fittings. districts where many inhabitants have been quite 
ape to incur the expenditure for such fittings, they have 

n unable to get constant supply, although the companies 
have been ready to give it, because many other inhabitants 
have refused to incur any expense. In Government hands, 
and when transferred to a Metropolitan Trust, these obsiruc- 
tionists will have to submit to improvement against their will 
for the general benefit. 


THE AMERICAN PATENT OFFICE, 

THE annual report of the United States Commissioner of 
Patents for the y are year, ending June 30th, 1879, which 
has only just been published, contains some suggestive 
remarks; but we miss from it the usual statistical tables, 
showing the number of patents granted in the various States. 


The total number of applications, including 697 design patents 
and 639 re-issues, reached 20,636. Of this number 14,471 were 
actually granted, so that the costly and complicated system 
of preliminary examination in vogue in America only suc- 
ceeded in throwing out 30 per cent. of the patents applied 
for. Contrast this with the results of our own self-acting 
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in which the re, A of ‘natural selection” and 
‘survival of the fittest ” are left to assert themselves, and what 
do we find? In 1878 there were 5342 applications, and 3438 
actual grants ; in other words, 36 per cent. of the ——- 
were abandoned at various stages of their career. These are 
facts which should be carefully pondered by those who favour 
the Patent Bill which has been so eagerly pressed forward by 
the present Government during the last three or four sessions. 
As there are still some persons who would make it com- 
pulsory upon inventors to deposit a model as of their 
—— we invite them to read what the American 
mmittee says upon this subject: “If the present 
system of requiring and pan models shall be 
continued, before our second cen an accumulation 
of more than two millions of models will require for their 
accommodation not less than fifty halls as spacious as those 
now used for the pu: And long before our Government 
shall have attained half the present age of the Government of 
England, the entire Federal district may prove inadequate to 
the storage of the millions of models under which we shall 
be buried. The present system cannot be permanent. 
It will be wise to take the preliminary steps for a 
change without delay.” The Commissioner does not pro 
to abolish models altogether, but only to require them 
whenever they would be useful for purposes of examination. 
This reservation would seem to have been made purely in the 
interest of weak-kneed examiners ; indeed, Mr. Paine admits 
almost as much. But what machine is there whose construc- 
tion and mode of action cannot be made clear by drawin 
alone? The workman who makes the model is necessarily able 
to understand the drawing or he could not make the 
machine, Although the surplus fees from the Patent-office 
amounted during the year to 154,495 dols.—with one 
exception, the largest sum ever realised—the department 
is starved in all directions. The salaries are low, the rooms 
are crowded, and the most short-sighted ‘‘economy” is 
tised, The Commissioner recommends liberal ts from 
he surplus towards the completion of the printing of back 
specifications, indexes, &c., but judging from the fate of 
similar recommendations in former years, they are not likely 
to have much result. Some idea of the arrears may 
| rps from the fact that the illustrations to the report for 
870 are not yet printed. 


ARTIFICIAL PRODUCTION OF PRECIOUS STONES. 


Mr. A. H. Aten, the borough analyst of Sheffield, read a 
pen on this subject before the Literary and Philosophical 
iety of that town, on Tuesday night. Referring to recent 
attempts to manufacture the most precious of precious 
stones, Mr, Allen said that the artificial production of the 
diamond, although presenting inherent difficulties of the 
highest order, was not a mere philosopher’s day-dream, like 
the discovery of perpetual motion, transmutation of metals, 
or the squaring of the circle. The production of adamantine 
carbon—the same thing as diamond—was so far within the 
reasonable bounds of possibility that the wonder was it 
had not been definitely effec’ and no chemist would 
be greatly surprised to hear that the problem had been fully 
solved. The most notable of recent claimants for the honour 
of making this discovery was Mr. James McTear, of Messrs. 
Tennant’s St. Rollox works, Glasgow. Mr. McTear was well 
known as an ingenious and able chemist, and whea 
he announced that he had solved the problem, chemists were 
quite prepared to congratulate him on his success; but the 
experts of the British Museum had decided against his pro- 
duction. How Mr. McTear could have been deceived — 
ally as to the nature of his productions was amystery. Mr. Allen 
thought that by far the most hopeful direction in which we had 
to look for the artificial production of diamond was based on thie 
curious fact very recently discovered that gases under high- 
pressure had a very marked power of dissolving solids. Only 
recently it was reported that a diamond had sportaneously 
exploded.” It was assumed that the bir nao was due to 
the pressure of a cavity containing highly compressed gas, 
which was supposed to have been carbonic acid. If this 
theory was confirmed, it would throw enormous light on the 
natural mode of forming diamond, and might prove the key 
to its artificial production, Another practical chemist had 
recently been working in the same direction—Dr. R. 8. 
Marsden, of Sheffield, an old pupil of his, who had 
got a crystalline body, which was very pea 
erystalli carbon —in other words, diamond. Dr. 
arsden was working in conjuction with Dr. Morrison, of 
Edinburgh, by an entirely new process, which he—Mr. 
Allen—strongly believed would be successful. He was so 
sanguine that the artificial formation of diamond was prac- 
ticable that he should regard with the greatest interest the 
starting of an copped or other association to promote the 
enterprise, which would be of immense importance to the 
arts. 


REGISTRATION OF TRADE MARKS, 

WE predicted from the very first that the Trade Marks 
istration Act would be the parent of confusion, and would 
have the effect of setting people by the ears who would other- 
wise have carried on their ctive businesses harmoniously. 
Our predictions have been fully verified. The obscurity of 
the rules and regulations under the Act has given rise to much 
ey. litigation, and some strong expressions of opinions 
have fallen from the bench on various occasions. Familiarity 
with the Act does not seem to bring with it increased respect, 
and on Saturday last we find Vi cellor Bacon expressing 
himself as follows in his judgment in Margerison v. Prescott :— 
«Tt does not occur to me to make any observations on the 
policy of the Legislature after the Trade Marks Act has been 
. Iam bound to believe that it was for some very wise 
rpose ; but I am at liberty to say this, that the law before 
hat Act of Parliament was passed upon the infringement of 
trade marks, or the infringement of any personal rights enter- 
tained by traders or otherwise, was, in my opinion, adequate 

- and ect; and that the effect of the statute which has 
referred to, as far as my experience goes, has been that it has 
increased and fostered a spirit of peevish and frivolous litiga- 
tion without any good to the public, and to the great detriment 
of the people who have been en in it. I relieve my 
conscience by saying so much, at the same time protesting 
that I have no desire to question the policy of the Le; re 
in pels that law, or any doubt that it is my duty to obey 

enforce it,” 


PETROLEUM IN HANOVER, 

Ir would seem that Europe will yet be in a position to com- 
pete with America, and to wrest from that country the 
exclusive privilege of supplying the world with petroleum. 
Boring operations have for some time been in progress in what 
has come to be known as the Hanover petroleum region, This 
region has, is is believed, been asc to extend from the 


Doe 4 of Hanover, where oil is found in the suburbs of Linden 
and Linmer, as far as the Hildesheim Hills to the south and 
the villages of ‘‘Oilper” and Klein Scheppenstett to the east. 
The whole area seems to comprise about forty square miles, 
the centres being at Oberg and ‘‘ Oilsburgh,” and the districts 
due north and south of these two principal places. These 
borings have now reached a depth of over 600ft. The 
deep borings already yield, according to the Standard, 
twenty-seven hundredweight ve day; and the oil is im- 
roving in quality as the bore approaches the basin. 
us the discovery of a European Pennsylvania may 
be pronounced as impending. It is characteristic of 
the German want of enterprise that the borings are 
exclusively in the hands of Hamburg and Bremen firms 
engaged in the American trade, the genuine inland 
German as yet taking little interest in the subject, however 
t its importance, The res price of refined petroleum 
in the English market is 54d, to 6d. per gallon, If the Han- 
over oil can be brought freely into the English market, the 
price will probably fall so much that refined oil can be bought 
retail at 6d. per gallon. If this be done, and if someone 
will produce petroleum lamps of a suitable construction, then 
gas will have to encounter a far more dangerous rival than the 
electric light, 
THE EDISON ELECTRIC LIGHT. 


Wrrutn the last few days, it has been announced in this 
country by cable messages from the United States that the 
new Edison lamp is disappointing its inventor and the public. 
That which we have said would come to pass has occurred ; 
the carbons waste and break up. An attempt is being made 
to explain this by or the glass vacuum globes enclosing 
the carbons leak air. No such recondite explanation is neces- 
sary. The manufacture of the lamp has been stopped for the 
present, and Mr. Edison is once more experimenting. It 
appears, furthermore, that something like 1l-horse power is 
required to keepfour 16-candle lamps at work, sothat a 10-horse 
engine would be needed to light a moderate sized mansion. 
In other words, the cost of the new light for coal alone would 
be very much ter than that of gas, The price of shares 


be | in the Edison Lighting Company is stated to be much reduced. 


LITERATURE, 


Transactions of the Institution of Naval Architects. 1879. 
TuE twentieth volume of the “Transactions” of the 
Institution of Naval Architects will compare favourably 
with the foregoing volumes of this Institution. In point 
of numbers of Members and Associates, and in interest- 
ing detail, the original founders may congratulate them- 
selves on the success of their undertaking. In 1860, 
when this Institution held its inaugural meetings, the 
roll of Members and Associates numbered about three 
‘hundred and twenty. At the twentieth meeting, held 
in April last, the roll of Members and Associates 
reached some five hundred and sixty. This will 
show that in twenty years the number of Mem- 
bers and Associates has been nearly doubled. 
In addition to the increase in numbers, and conse- 
quently in funds and status, this Institution, from the 
account given in the year’s volume, would appear to 
have gained a great advantage in the practical element of 
its constitution. In the first list of Members and Asso- 
ciates printed in Vol. I. of the “Transactions” of 1860 
appear the names of the most eminent Government 
authorities on naval architecture and marine engineering, 
and many of the leading private authorities of that day. 
There are also included in the first list of names about 
seventy of captains and admirals of our own navy. The 
seafaring element, although very useful in assist- 
ing to carry out the objects of such an Institu- 
tion, has, however, often been to a certain extent a 
clog and drawback on the efforts of gow eo men, on 
account of the very small amount of information on 
practical naval architecture possessed by sailors, and a 
strong but mistaken prejudice on their side that the 
capability of handling a ship at sea must tend to their 
understanding more about a ship than can the naval archi- 
tect. This twentieth volume, however, shows clearly a 
great improvement in this respect. Of the five hundred 
and sixty members there are fifty-one—as against seventy 
in three hundred and twenty—who are officers in 
Government navies, not only of our own country, as at 
the founding of the Institution, but of most 
other countries. Of these naval officers some of 
those of foreign Governments are naval architects 
by profession and education. Thus the seafaring 
portion of this community has advanced in naval archi- 
tectural knowledge, and sea-going naval officers, who 
combine a sound practical knowl oe a ship and its 
requirements with the knowledge of handling required in 
navigation and tactical evolutions, must form a most 
useful section to such an important Institution. 

But not only has the seafaring branch of the 
Society improved since its foundation. As mentioned 
before, the Institution was com of our Govern- 
ment naval officers, our principal Government naval 
architects, and some of the principal shipbuilders and 
engineers in the kingdom. Taken as a whole then, the 
Institution was mainly composed of Government men, 
with asprinkling of the commercialelementof thecountry. 
Now, however, the volume for the past year shows that 
the commercial interests of the country are, as they 
should be in this important profession, well repre- 
sented. The popularity of the Institution gives evidence 
to its usefulness and importance. The combination of 
contributions to this volume by naval officers, Govern- 
ment naval construction officials, and commercial ship- 
builders, adds materially to its value, and to the fur- 
therance of the objects and interests of the Institution. 

Vice-Admiral Sir Spencer Robinson, F.R.S., and Mr. 
N. Barnaby, C.B., Director of Naval Construction, con- 
tribute two interesting papers on armour for shi 
in the first-mentioned of these papers may be seen the 
value of the ideas of a naval officer who has received 
@ practical training in ship construction. On the other 
hand, a paper by Admiral J. H. Selwyn, R.N., “On the 
most Powerful Ironclad,” is a good illustration of the 
absurdities which may be uttered by a well-meaning 
naval officer, who js not a practical naval architect. 


‘before us is fairly and inexpensive. 


_ Mr. W. H. White and Mr. J. Wright, of the Admiralty, 
give very interesting details of the structure and steam 
trials of H.M.S. Iris, The most useful paper, how- 
ever, in this volume comes from the commercial 
element of the Institution, in a r “On Some of 
the Causes of Failure of Crank Shafts in Marine 
Engines,” by Mr. J. 8. Milton, surveyor to Lloyd’s 
Registry of British and Foreign Shipping. There ave 
other very interesting and instructive papers and records 
in this volume, which we may add has been well 
ee ad edited by the secretary, Mr. G. C. V. 

olmes, 


Technical Vocabulary, English and German. By Dr. F. J. 
WERSHOVEN. Leipzig: F.A.Brockhaus, 
_ AN ordinary dictionary is useless in assist- 
ing to find the synonyms of technical terms, hence the 
necessity of special technical vocabularies. The =~ 
arrangement, however, will hardly be in accordance with 
English usage. The vocabulary is given under four or 
five pe i Tg which are again largely subdivided, 
and to find the uired expression it is necessary to 
classify it rightly. hus, to find the German equivalent 
for “sleeper,” we must search under the division “ Rail- 
ways,” and the subdivision Superstructure, when we 
find die Schwelle; for fire-engine we look under 
the grand division Physics-Mechanics, and the 
subdivision Pumps—when we find die Feuerspritze. 
Although we should prefer an alphabetical arrangemen 
it must be allowed that the author has many g 
reasons for the plan he has adopted, and those who use 
the book will after one or two attempts lose little time 
in looking for the expression. We use the term expres- 
sion advisedly, because not only isolated words, but 
phrases are to be found with their equivalents. One 
great feature in the work is that the author has adopted 
the ordinary Roman type, instead of the antiquated 
German character, which has nothing but ancient birth 
to recommend. it, German scientific books of the best 
class are now almost always printed in the ordinary 
character, and the sooner other works follow their 
example the better. 


CRIGHTON’S INSULATOR. 

THe insulator illustrated in the annexed Fig. 1 is of the 
form most used by the Postal Telegraph Department. In this 
the porcelain — is grooved, and the telegraph wire held by 
binding wire firmly attached to it and passing round this groove. 


This binding takes some time, and in some districts the 
binding wire is rapidly corroded and the attachment destroyed. 
In the new insulator—the invention of Mr. C. E. Crighton, of 
Newcastle—the porcelain cap is made in two parts, A and B, 
as shown in Fig. 2. The upper part of A is slotted snd 
screwed, as shown by detached sketches, and a strong porce- 


lain cap B screws thereon. The selapet wire W is paaly 
in 


d into place, the serrated steel wedge E d 

the slot, and the screwed on, «The wire is by this mean 
age so tight that the ordinary lengths may be suspended by 
10s grip. 
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MKENZIE AND McBUDE’S GORSE MILL 


SIDE ELEVATION 


about two miles distant from the Irish Sea, which it 
directly faces from W. to N., the intervening land being 
low and almost on a dead level. The instruments are 
raised 60ft. above the ground, making a total height of 
260ft. above the Ordnance datum. One consists of an Osler’s 
anemometer for gauging betel yp ror the other of Robinson’s 
hemispherical cups, the results obtained by each being auto- 
matically registered. 


M‘KENZIE AND SON’S GORSE MILL. 


Some of our readers are acquainted with the failure 
which has attended many earnest endeavours to produce a 
mill for economically treating gorse for feeding cattle. The 
excellent feeding properties of gorse have long been familiar 
to stock farmers, and though it has been prepared for 
use by cutting and bruising by hand, the want of a 
machine for this purpose has prevented its extensive cultiva- 
tion. Messrs. M‘Kenzie and Sons, of Cork, have in the past 
year brought out a machine which seems to overcome the 
difficulties which have hitherto caused failure. The machine 
was officially tested at Kilburn and a silver medal awarded to 
it. The engravings given above represent the machine. The 
gorse is fed into it between two rollers, as hay is fed 
into a chaff-cutter. The upper roller is spiked, the lower 
smooth, As the gorse passes out from between the rollers, it 
is cut into short lengths by a small old-fashioned barrel chaff- 
cutter. The gorse chaff then falls between two masticating 
rollers, neepenensy 4 toothed aud plain, the short teeth of the 
one acting upon the smooth portion of the other, This is an 
essential part of the invention, for as the toothed “< are 
narrow, and the teeth short, the former fit into the latter, 
so that the sharp prickles cannot escape their joint action. 
Woody branches, too, as thick as the little finger, were at the 
trial cut into chaff and bruised up into a soft fibrous mass. 
During the trial, when driven by a strap from the steam 
engine, it required by dynamometer 24-horse power. The 
prepared gorse falls into a basket placed below the rollers, in 
which it is carried to stock, or it may be removed by an end- 
less travelling band for being mixed with other feeding stuffs, 
as may be desirable. The construction of the machine will be 
best gathered from the sectional illustration. In this E 
is the —s box from which the furze is drawn by the 
feed rollers D and G, and cut off into chaff as described by 
the revolving cutters C and falls by its own weight on to the 
masticating rollers A, and A,. These rollers, 54in. diameter, 
consist of alternate discs of steel and iron, the steel disc being 
serrated, and the iron discs being plain. The teeth interlock, 
or rather the points of the teeth of one roller intersect the 
circle described by the teeth of the opposite roller. The 
roller A, travels at a much greater pee than the roller A;. 
The difference of s found most efficient in practice is 14 
tol. By the combined action of these rollers moving toward 
each other, the furze‘is not only crushed by the plain portion, 
but is torn by the teeth of the serrated portion, One set of 
teeth wigan hye slowly carries the furze slowly forward, 
whilst the teeth of the faster roller gaining rapidly on the 
other, tear or snatch the furze from the slow othe: A great 
difficulty has been hitherto experienced in preventing the 
choking of furze mills, because grass often grows very 
luxuriantly amongst furze, and the two form a clammy sticky 
Rp, which is difficult to clear from the rollers, 

ude and McKenzie’s mill, as illustrated, the difficulty is 
overcome by having a number of rocking steel scrapers, the 
ends of which intersect the circle described by the teeth of 
the serrated rollers, and come in contact with the smooth 
portion of the same. This is found to answer the pu 
admirably in freeing the rollers from the juicy pulp of the 
succulent stems. Besides the small machine shown, Messrs. 
McKenzie are now making them large enough to supply the 
wants of from 250 to 500 head of cattle, and, when driven by a 
10-horse engine, capable of Eu 1000 bushels of finely 
bruised furze per day. By the addition of a top hopper these 
mills will split maize, beans, peas, &c., thequalh ane machine 
being capable of splitting a ton of maize per hour. 


SAFETY WATER GAUGE. 
Tue wat illustrated by th xed engraving i 
the invention of, and is by, MM. 


fils, Paris. It will be seen that the ordinary gauge glass is | brine 


Fe apg oo by a vertical vessel, the front part of which consists 
enough to withstand any steam 
sure, and in place by a suitable plate. ‘A float is placed 


SECTION 


in the chamber, and this rests on the top of the water, and is 
of advantage as giving a somewhat more steady indication 
than is obtained in an ordinary gauge glass when the disturb- 
ance, which is frequent, due to escape of air, keeps the water 
surface ina state of ebullition. e float is at all times 
easily seen, and the glass is exceedingly unlikely to be broken. 


Gauges on the system are already made in very various sizes 
and widely in France. The connections may of course 
be varied to suit the fittings already made, and the apparatus 
may ee yy as shown at Fig. 2, or it may be made as 
shown at Fig. 1. Our illustration is from Le T'echnolog’ste. 


SKEGNESS WATERWORKS. 


Sxxeness affords another instance of the cheapness and 
facility with which small towns may now be supplied with 
water. It was originally intended to procure the water 
supply for this town from the chalk wolds, a distance of ten 
miles, at an estimated cost of £15,000; but last spring, at the 
suggestion of Mr. Teague, the engineer of the Lincoln Water- 
aie it was decided to whether the requirements of the 
town could not be obtained on the spot. e site selected 
was about half a mile from the sea-shore, upon the estate of 
the Earl of Scarborough, who owns the greater part of the 
town. The system adopted was that of coupled Artesian 
tube wells, introduced by Messrs. Le Grand and Suteliff, of 
London. This has proved entirely successful, for at an outlay 
of less than £800, including pumping engine and boiler, a 
supply of 100,000 gallons per day was obtained. 


through 40ft. of alluvial deposit, chalk was found, and | *l! 


in it an immense body of water; but it proved to be as salt as 
This salt water was completely shut out by — 
en 


the pipe into the marl beneath the chalk, and ¢ 


a second inner tube, 6in. internal diameter, carried. right | concluded with 
from the surface through the clay into the greensand ' and numerical position of 


j 


END ELEVATION 
WITH COVER REMOVED 


to a depth of 130ft., when a fresh=water spring was 
struck which rose up and flowed over the surface. A yield 
of over 4000 gallons per hour was obtained from this tube 
well, so a second one was put down at a distance of 30ft. from 


it, 
yield was obtained. These two wells were then coupled to 
one cast iron horizontal main, as shown by the annexed cut, 
and the supply thus obtained will be sufficient to meet the 
requirements of this rapidly increasing town for several years 
to come. When the demands of the town outgrow the 
resent supply all that will be needed will be to add one or 
tee more tube wells. For the present a temporary direct- 


acting steam pump distributes the water over the town, but - 
it is shortly intended to erect an ornamental water tower of - 
octagonal shape 60ft. high and 24ft. diameter, which will . 


also constitute the permanent engine house. The completion 


of this waterworks was watched with considerable interest 
by geologists and other scientific men in the neighbourhood, 
whose inquiries were facilitated by Mr. H. V. Tippett, agent 
for the Earl of Scarborough. All previous attempts to obtain 
water here had failed to demonstrate the existence of fresh 
water for miles round this locality, which the sea formerly 


covered, 


Accrpent France.—During the fox on the night 
of the 4th inst. a train from Argenteuil was overtaken and run 
into near Clichy Junction by a train bound for the loop line 
between the Western and Northern stations. Seven persons 
were killed, and twenty-six injured. The tirst train, it- seems, 
had come to a standstill, and the guard, it is alleged, had neg- 
lected to lay down fog signais. 

Society or Enoingers.—The first ordinary meeting of the 
Society of for the was held on Monday 


evening, in the Society’s 8, 
Victoria-street. At the conclusion of the ordinary routine 
business, Mr. Robert Paulson Sp past president, 


ice, . the id 
presented the premiums of books which had been awarded to 
the following gentlemen for papers read during the past year, 
viz.:—To Mr. Charles John Alford, for his paper on ** The 
Mineralogy of Sardinia,” and to Mr. Thomas Andrews for his 
paper on ‘ Wrought Iron Axles.” The premiums having been 

nted, Mr. Joseph cone? has mn elected president 
‘or 1880, proceeded to deliver his: inaugural address. He first 
expressed his thanks to members for the honour he had 
conferred upon him in electing him — After alluding 
to the efficient manner in which Mr,. Spice had filled the 
chair for Lwo successive years, and the hesitation he 
elt as a foreigner to follow such a successor, he gave some good 
hints on writing Papers to young members. ‘Mr. referred 
to the work and use of the Society, and finally selected “The 
Position of our Society in its Relation to the ession at Large”. 
asa subject. Glancing at the interesting papers which had been 
read during the year 1879, and the visits made by the Society to 
various works of interest during that year, Mr. Bernays 


some general remarks concerning the financial 


— similar to the first, and from which an equal - 
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showed that the ety was of great use mefit to 
ae classes of engineers, and to the furtherance of engi- 
a bring science and knowledge, without clashing with any 
other peeinnt, Mr. Bernays eo the losses of the valuable 
services of Mr. P. F. Nursey, their late secretary, who was now, 
; however, still useful to the Society as a member of Council, and 
ne Socie 


~ loads, the set decreased for additional loads. 
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ON THE STRENGTH AND ELASTICITY OF 
MATERIALS.* 


Tue object of the author is briefly to describe some experiments 
u the strength and elasticity of materials. During the course 
of his practice he has made numerous tests of cast iron bars, the 
results of which are given in 


Dimensions of ‘hers. 
25 gas 
No. of 25 25 
Span. |Broadth|Dopth| | | FES | 
“32 |<38 | 
per , 
in. | in in. | Bars. | Ibs in. eq. in. | 
36 1 +2 | | 3,740 | -400 | 50,400 
36 1 1 50 301 | °583 | 43,254 f The bars were 
atthe 
36 2 1 1 | 1,763 47,601 centre. 
Links 


From the above results the following constants and rules have 
been determined :— 


_ Bxbd, — 44xWxS ~_Txbd 


when W = ultimate load in cwt. at the centre of the bar; 8 
= span in feet; 4 = breadth in inches; d=depth in inches; 
> defiection in inches; and T = tenacity in tons per square 
It was found that when the bar broke at, or close to, the centre, 
the fracture was straight ; but when fracture occurred at points 
removed from the centre, the form was curved; hence the form 
of fracture invariably shows the position of fracture. The 
author has also proved by experiment that this law applies to bars 
of steel, gl and sealing-wax. ese curved fractures all 
inted towards the point of application of the load, the curve 
nereasing with the distance of fracture from the centre 
of tlie bar. In no case was a wedge-shape piece forced out 
of the compressed side of the bar; the fractured parts always 
fitted together. Flakey or lumpy fractures with a purplish grey 
colour indicated strength. Dull smooth surfaces, crumbling to 
the touch, indicated weakness; a sparkling metallic look indi- 
cated soft iron. The breaking of i outer surface, or skin, did 
not materially affect the strength. When bars had been sub- 
jected to a high load, it was found in many cases that, on a second 
application, they broke below the first applied load. Vibration, 
ined by tapping the bar when —, had the effect of 
causing the rupture. Some exceptionally strong bars showed a 
decrease of defiection with increase of load, as will be seen by 


II. 
Deflection # Imch .. .. «| “317 “313 
Single experiment. Loads, Ibs. .. 3360 | 3920 4480 
Deflection. Inch ..| | *370  °350 
Set. Inch ..| 008 | 


Experiments to determine the law of set showed that, at high 

There was a 
decrease of set for repeated applications of the same load ; but 
when starting with small loads, and gradually rising until 


fracture took place, the set app , then 
stead d Some of these results are 


ly, and afterwards decrease. 
shown in 
Taste III. 
Average of ten bars unbroken. Loads, Ibs. ..| 3360 3920 4480 
Taste IV. 
Bar No. 1 ee Bar No. 4 
Load applied, 2800 Ib. | | g 
Bet. | B Set. | B | set. 
= = 
a a 
| im. im. | im, im. | im. | im. | im. | in. 
1st application of load, “302-021 | “336-020 | *290| -012 |-015 
2nd | “317-005 | | 005 , |-002 
3rd +279 -oo1 | -001 | | -003 | -285 |-002 
4th 7278, 7000 | -000 | |-000 
5th 276 | | — | — — |— 
6th «of | 7001 | — | — — 
y Finally 
broke about| broke at broke at broke at 
3500 Ib, 42701b. | 43301b. 3760 Ib. 
Deflection, flection, Deflection, Deflection, 
+403 “618 "895 


Often when near the breaking point a slight increase of deflec- 
tion was observed to take place suddenly. From various observa- 
tions this change pdr to occur at loads of about 97 per cent. 
of the ultimate strength. In experiment to determine the relatives 
strengths of hot and dull-run metal, the bars were cast from the 
same metal, the first being cast as hot as possible, and the others 
from metal which had been allowed to cool until it would only 
just flow into the mould, with the result shown by 


TABLE V. 
| Hot metal. Dull metal. 
Ultimate | Ultimate | Ultimate | Ultimate 
| strength. | deflecti strength. | deflection. 
Ibs. in. Ibs. in. 
Average of ten bars.. 3524 402 3619 “371 


It will be observed that the dull-run metal gives the highest 
breaking strength, but the deflection is less than with the hot- 
run metal. From experiments upon the cooling of bars, it was 
found that bars cooled in the mould gave higher results than 
those cooled in the air; thus the average of nine cooled in 
the mould was 4206 lb. with a deflection of 0°404in. The average 
of ten bars cooled in the air was 40091b., with a deflection of 
0°39¢in. So far as the author has been able to determine, the 
action of severe frost on bars does not affect their . The 
results of ee made at the instance of Mr. David 
Rowan, M. Inst. C.E., and recorded by the author, on bars of 
forged and rolled iron, subjected to bending stress in a similar 

* Abstract by the author, Mr. William James Millar, to the 


Institution of Shi in com: 


munication to the Institution of Civil Engineers.—See Proceedings, 


t All defiections mentioned in the tables are those for the corre- 


sponding loads. The deflection and set for each experiment being noted, 
ofthe deletion crete to vero was and the export. 
ment repeated. 
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same are given 
Taste VI. 
Load 37 ewt. Load applied, 37 ewt. 
| 
Span, 36in.; breadth, |, |, | Span, 36in.; breadth, 
di | im. | im, | doth, Sin. | 
Ist of load .. “230,031 “700 
2nd » — |Ist application of load< +535 
“870 


These experiments were repeated, with increasing loads, when 
the results arrived at are shown in 
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to the cost fron’ these, tut with the: of the 


THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of Patents. 


*,* It has come to our notice that some applicants of the Patent- 
office Sales Department, for Patent Specifications, have caused 
much unnecessary trouble and annoyance to themselves and 
to the Patent-office officials by giving the number of the page of 
THE ENGINEER at which the Specification they require is referred 
to, instead of giving the number of the 
The mistake has been made by looking at THE ENGINEER Index 
and giving the numbers there found, which only refer to pages, in 
place of turning to those pages and finding the numbers of the 


‘ton. 

Grants and Dates of Provisional Protection for Six Months. 

4621. and Weavine or Fur, W. H. Beck, Cannon-street, 
London.—A communication from M. Gaillard and J. E. Arnould, 
Sedan, France.—13th November, 1879. 

— —, &c., A. M. Job, Cannon-street, London.—28th Novem- 

S014.’ HARvesTEns, F. Wood, Albany, New York, U.S.— 8th December, 


879. 
5029. pene vag - L. Baud and C. H. Lecoultre, Sentier, Switzerland.— 


December, 1879. 
5099. SUPPORTING the Roors of Coat Seams, G. 8, Wallace, Seaham Har- 
ins, we jon, 4 
on, and J. Hopkins, Camberwell, London.— 


Pellowe, Peckham, Lo 


= PoRTABLE a A. B, Holmes, Britannia Ironworks, Derby.— 
24th D ber, 9. 


5292. ConstrucTineG Sips, &c., H. H. Lake, Southam 
London.—A from Z. Oram and P. Pulte. 


5294. CENTRIFUGAL ExtractinG Macuines, F. Wolff, Co) Den- 
mark.—A communication from 0. C. Pedersen and G. 


Taste VII. 
Forged bar, cwt. 32 34 85 37 | ,Left in machine at 9th 
387 ewt. for seventeen 
Loads, Ibs. .. .. | 3584 | 3808 3920 4144 hours. bour.—12th 
5224. AxLes of TRAM-CA 
Deflection, inch .. | | *175 *180 | | )Deflection ‘180, and 
set ‘093in. 20th December, 1879. 
Set, inch None| — — | None 
Rolled bar, cwt. . 26 2: 28 30 82 
Loads, Ibs. . 2912 | 2912 3136 | 3360 3584 delphia, U.S. 
Deflection, inch .. | *150 | *150 *160 | ‘170 | (190, rising to -235in. 
n, Denmark. 
Set, inch - |None|None None) — Set -062in. 


The critical points in these bars appear to lie about 36 and 
30 cwt. Taking these loads as the limit of elasticity, the modulus 


of longitudinal strength or tenacity would be, f = °* W_x 8 


4x bd 
where W = load in lbs., = S = 5) 


in inches, } and d being the 
breadth and depth in inches. Substituting the values as given 
for the above bars, then— 


in the forged bar, f = © * 3920 x 36 _ 49 go7 1p, 


~ 6 x 3360 x 36 
x 36 _ 
in the rolled bar f= $350 45,360 1b, 
‘Taking the formula, E ae as the modulus of elas- 
ticity, then, when W = 3920 Ibs., 
_ 3920 x 

for the forged bar, 2880, 0001b. 
and 

for the rolled bar, E = x 36° ___ 98 o001b. 


4x °‘170x1x8 
In the above formula D is the deflection in inches. If the 
cast iron bars be taken at loads where set disappears, and 
the whole deflection becomes elastic, the modulus of elasticity 
will vary from 14,500,000 to 18,600,0001b. The author inclines 
to the belief that the so-called ‘‘ set,” observed in cast iron bars 
is really due to the relief of the particles from strain produced in 
cooling, and is not similar to the permanent set observed in 
t iron of the experiments on 
e cast iron e elastic lection appears to v: ropor- 
tionally with the load. — 


New Steam LARGEST IN THE WorLD.—The 
following from the Mechanics’ Magazine of about forty yearssince 
affords an interesting comparison with the dimensions of ships of 
to-day :—“‘The Admiralty have given instructions for the building 
and equipment of a new steam frigate, which is to sur in size 
and power, every thing of the kind yet afloat. She is to be of 
650-horse power; to have engine room for 600 tons of fuel ; 
complete stowage under hatches for one thousand troops, with 
four months’ stores and provisions, exclusive of a crew of about 
four hundred and fifty 


r expedition she is to be made out of one of the 
large class frigates lately built (the Penelope, cut in two, with 

Edye, Esq.,.the able assistant surveyor of the Navy (well known 
to all naval architects for his invaluable work on the ‘‘ Equipment, 
Displacement, &c., of Ships and Vessels of War”), and she is to 
be completed at Chatham Dockyard, under his immediate super- 
intendence and direction. The a are to be on the Gorgon 
lan, and the commission for building them has been given to the 

nventors of that plan, Messrs. John and Samuel Seaward. The 
vessel is expected to be fully completed, and ready for sea before 
the close of the present year. The conduct of the Govern- 
ment in this matter—conduct alike admirable for its vigour 
and promptitude is— under the existing circumstances of 
the country, of a nature to give very general satisfaction. 
By nothing can such disasters as have lately befallen our 
arms in the East be so effectually repaired, or their recur- 
rence more certainly prevented, than by the fitting out of a 
few such leviathans of war as that which we have now described 
as being in progress. With half a dozen ships of this force at 
command—6000 men might within three weeks from the first 
receipt of the news from Affghanistan have been landed at Alex- 
andria—marched in six days through Egypt (with leave of its 
Viceroy,) to Cosseir, on the Red Sea—and transported thence in 
nine days more to Kurruckee on the south coast of Scinde. With 
such a force there is hardly a corner of the world which British 
thunder could not reach in early time ugh to uphold, against 
all opposition, British influence when linked in honourable 
alliance with the interests of human civilisation and happiness 
(may we never know any other!) It is, moreover, a simple 
mechanical fact, which admits of no denial, that Great 
Britain can show forth a power in this wa: cog to 
her mechanics! thanks to her workshops! to her 
practical science!) which no other country.in the world 
can at all approach, far less rival. Every year, for the last 
half dozen, has witnessed some paper decree for the formation of 
a French steam navy, with engines of 300, 400 and 500 horse 
power, but where are they? It is notorious, that all France has 
never yet been able to produce an engine, good for amything, of 
n 


more than 200 horses puwer. Were such an order, as has 
just given by our Admiralty for a pair of 325 horses power each, 
to be furnished in nine months, to iven by the French Govern- 


ment to French manufacturers, it could not 
in as many years.” 

Sourn Kxystneton Musrum.—Visitors during the week ending 
Jan. 31st, 1880:—On Monday, Tuesday, and, Saturday, free, 
from 10 a.m. to 10 p.m., Museum, 6879; mercantile marine, 
building ials, and other collections, 1002, On Wednesday, 
Thursday and Friday, admission 6d., from 10 a.m. till 4p.m., 
Museum, 1093; mercantile marine, ae materials, and other 


collections, 31. Total, 9005. Av k 
14,723, Total from epudig the 


executed (if at all) 


hage 

5296. LucireR Matcues, &c., J. H. Howard, Bow-road, London. 

5298. Printinc CoLouRED Impressions on Carp or Paper, E. Edwards, 
Southampton-buildings, London.—A communication from O. Hensel, 
Gottesberg, Germany.—27th December, 1879. 

5300. Hurrys for Suippinc Coat, &c., A. M. Stewart, Irvine. 

5302. Steet and Incor Iron, 8. G. Thomas, Queen’s-road Villas, Wands- 
worth, London. 

5304. Se.r-acrina WATER Eysecrors, J. 8. Stubbs, Manchester. 

6308. Converrinc to Fiovur and Bray, J. A. A. Buchholz, Vaux- 
&c., G. P. Rue de la Chaussé d’Antin 

5312. Roap MOTIVES, &c., G. P. , Rue de 5 . 
and W. L. Holt, ‘Boulevard res hovel, Paris.—29th December, 


5314. Cigarettes, J. C. Lejeune and A. E. Decouflé, Bagnolet, Paris. 

5318. Preparine Fisre, &c., T. Lawson, Leeds.—A communication 
from R. H. Collyer, India. 

5320. WasHine or Dyzne, G. Keighley.—30th December, 1879. 

5324. Iron and Sree, &c., H. C. Bull, Southampton-building: , London. 

5326. Stop Vatves, J. G. Wilson, Market-street, Manchester.—A com- 
munication from R. Linke, Neusalz-on-the-Oder, Germany. 
5328. CHRONOMETER Movements, E. A. Brydges, Belle ‘Alienncteeene, 
Berlin.—A communication from A. E. Miiller and J. Pollak, Vienna. 
5330. Workinc, &c., Siemens’ Direct Iron, B. Hunt, Serle-street, 
Lincoln’s-inn, London.—A communication from E, Wheeler, Phila- 
delphia, U.S. 

5334. Recistertnc Apparatus, J. Imray, Southampton-buildings, Chan- 
cery-lane, London.—A communication from H. Pech, Paris. 

5336. ExTRacTING certain MeTats from Ores, &c., J. F. N. Macay, York- 
street, Baker-street, London. 

5338. Axces, A. M. Clark, Chancery-lane, London.—A communication 
from E. A. Wible, Folsom, U.8S.—31s¢ December, 1879. 

4. Cor for CuipReEN, J. H. Wilson, Duncan-terrace, Islington, London. 

€. Movtps for Borries, &c., W. Arthur, Ringsend Glassworks, Dublin. 

8. FourR-WHEELED &c., J. G. Harrison, Birmingham. 

10. Basic Firx-pricks, I, Furstenhagen, Bradford.—A communication 
from L. Haarmann, Hanover, Germany. 

CLoruinc, E. J. J. Leceeur and J. M. Hetherington, Man- 


14. BRIDGES, J. Britten, Camberwell, London. 
16. TrEeaTING O1ts, P. M. Justice, thampt gs, London.—A 
communication from D. D. Cattanach, Providence, U.8.—lst January, 


20. Svzam Borers, W. R. Lake, Southampton-buildings, London.—A 
communication from G. H. Pond and J. O. Bradford, New York, U.S. 
22. AtracHinc SHank Buttons to Boots, &, W. H. » U 
Thames-street, London.—A communication from P. Chase, Pawtuc 
24. Fitter Press, W. ellington-street, Stran 
coegeenanioon from H. and L. Laurent Brothers and A. Collot, Dijon, 


26. ANNEALING Piate-ciass, W. W. Pilkington, St. Helens. 
30. Rotuine Mitts, B. J. B. Mills, Sou’ -buildings, London.—A 
ee from W. H. Glover, W. L. Reynolds, and T. Taylor, 


34. Lawn Tennis, G. G. 
86. Uritisinc Heat, C. D. Southam: -lane, 

London.—A communication from L. Wollheim, Vienna, Austria. 
38. Fitter Presses, 8. H. Johnson, Stratford. 
40. Miners’ Sarety Lamp, W. Tate, Blackwell. 
41. Risino, &c., Heaps for Carriaces, C. Thorn, St. Giles’-gates, Heig- 
ham.—-5th January, 1880. 
for Steps or Starrs, &c., H. Hedges, St. Stephen’s-road, Bow, 
on. 


43. Puotocraruic ALBuM, J. Ettlinger, Lawrence-lane, London. 

44. Screw-cutrine Macuines, W. Morgan-Brown, Southam; 
ings, London.—A communication from D. Morrell, Hartford, U.S. 

46. Uritisine the Reruse Matrers of Towns, &c., W. R. W. Smith, 


45. CRYSTALLINE, &c., J. Mactear, Glasgow. 


Glasgow. 

47. Caoutcnouc, Gurta-PercHa, &c., H. Gerner, New York. 

48. Spring AtracuMents, G. W. von Nawrocki, Berlin.—A communica- 
tion from B. Griindler, Petersdorf. 

49. AERATED or GasEous Liquips, E. W. Grimwade, 
within, London.—A communication from A. Felton . 8. Grim- 
wade, Melbourne. 

50. CARRIAGE Sprinas, 8. Boarland, Londonderry. 

5l. TrEatine Ricks or Stacks of Hay, Corn, and Cur Crops, E. P. 
Plenty, Newbury. 

52. Mountine and MIListones on their Srinpes, J, Comer- 
ford, Rathdrum. 

54. Comprnep Stamp and Receipt Books, R. L. Hickes, Waterloo-place, 
Pall Mall, London. 

55. Horsesnor Naixs, J. H. Johnson, Lincoln’s-inn-fields, London.—A 
communication from L. W. Whipple, Boston, Suffolk, U.S8.—6th Janu- 


ary, 1880. 

56. Gas Puririers, J. Woodward, Manchester. 

68. MeTALLIc Fenpers, &c., F. Hoskins, Birmingham. 

59. Lupricators, H. J. Haddan, Strand, Westminster.—A communica- 
tion from C. Parshall, Detroit, U.S. 

60. LupricaTinG MACHINERY, H. J. Haddan, Strand, Westminster.—A 
communication from C. Parshall, Detroit, U.S. 

61. RecuLatine the Transmission of MecuanicaL Power, G. W. von 

awrocki, Berlin.—A communication from B. Griindler, Petersdorf, 


y- 

62. Lamp or Gas Stoves, A. M. Silber, Whitecross-street, London. 

63. ae Water from Mines, &c., J. Clark, Bramley-road, Kensing- 

m, London. 

64. Combine Fisrovus Mareriats, E. de Pass, Fleet-street, London.—A 
communication from J. Imbs, Paris. 

65. Srkam Enotnes, J. D. Larsen, Poultry, London. 

66. a Yarns, &., C. E, Bennett, Birch Vale Works, near 


po: 
67. Looms for Weavinc, R. Meadows, Blackburn. 
68. Keeps for Oraans, &c., H. Smith, Canterbury. 
69. WorKING Semapnore &c., J. Johnson, Lincoln’s-inn-fields, 
London.—A communication from H. Leblanc and E. V. A. Loiseau, 


Paris. 
Urizisine the Reruse Matters of Towns and Citres, W. R. W. Smith, 
lasgow. 
71. St. J. V. Glasgow.—A communication from 
J. 8. Williams, Riv 
72. PERMANENT Ways for RAMWAYS, N. P. Burgh, Cornhill, London. 
74. Reaistertne and ALARM C1ocks, &c., F. Marley, Horsley-street, 


Surrey. 
75. Reeoiatine the Execrric Lient, A. M. Clark, Chancery-lane, 
London. — A communication from L. Roguier, Paris.—7th January, 


18380. 
76. Burrers, H. Statham, Manchester. 
78. Prercine Apparatus, A. C. Henderson, Southampton- 
London.—A comm: tion from E. C. J. Astel, Paris, and F. 
Martini, Frauenfeld, ; 


| 
| 
Taste I. 
{ 
| 
| 
1880. 
82. Doors, &c., A. Longsdon, Queen Victoria-street, London.—A com- 
munication from A. Krupp, Essen, Germany. 
guns of the heaviest calibre, besides carronades. The Cyclops, 
Gorgon, Geyser, and other war steamers now talked of as wonders 
for magnitude, will sink into insignificance as a with this ; 
the largest of them will be little more than half her size. For 
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Currents and Lames, &c., R. Werdermann, Princes-street, 

rrey. 

80. Mrsina Caces, W. Davies, Merthyr Tydfil. 

81. Cast Meta HoLtow-wars, O. Banks, 

82. Pranororres, A. G. Gigney, Stanhope-street, London, 

~ 84. Pickers employed in WEAvING, G. ler, Queensbury, 

85. Brackets or Stays, G. Lee, Watford Ficld. 

86. Generatine Heat, &c., H. J. Haddan, Strand, Westminster.—A com- 
munication from C, Holland, C! , 

87. Frre-arms, H. J, Haddan, Strand, Westminster.—A communication 
from T. Sederl, Vienna. 

88. PeaManent Way, W. Morris, Westminster. 

$y. MANUFACTURE of TuBEs of Copper and ALLoys of Copper, J. Wilkes, 


ngham. 

90. Forminc and Srarrina Furrows of MiListones, &c., H. Smith, 
Titchfield, near Fareham. 

91. Micropuonic and TeLeruonic Apparatus, W. R. Lake, Southampton- 

dings, London.—A communication from E. Berliner, Boston, U.S. 

—8th January, 1880. 

93. Divine Apparatus, W. A. Gorman, Lambeth. 

94. WaTeRPROoF CowpounD, R. Condy, Garlick-hill, London. 

95. Cuurns, H. J. Haddan, Strand, London —A communication from 
J. B. Williams and N. G.. Williams, Bellows Falls, U.8. 

98. Comprne Woo s, é&c., H. Simon, Manchester.—A communication from 

. L, Offermann, ipzig. 

100. Boat Disencaaine Gear, J. Mackenzie, Glasgow. 

101. Corrine Bars or Tuses of Mera, J. W. Newall, Salford. 

102. Brick-Makinc Macurnery, T. C. Fawcett, Leeds. 

103. Guipine Ropes on to WinpLass BarreE.s, &., R. A. Edwards and 
E. B. Edwards, Kentish Town, London. 

104. Sewer Inverts, W. Brierley, Blackburn. 

105. Reoisterine Fares, &c., A. J. Aspinall, Liverpool. 

106. WaTeR Gavuoes, J. Blake, Accrington. 

108. Frrrincs for Exursitine Articxes, W. P. High Holborn, 
London. — Partly a communication from M. Pincemin, Paris.—9th 
Janua: 


ry, 1880. 
for Matresses, Soras, &c., H. Carey, St. Saviour’s Union, 
Ne n. 


114. Vetvet, R. 8. Collinge, E. Collinge, and R. Collinge, Oldham. 

115. Paper, &c., F. J. Cheesbrough, Liverpool.—A communication from 
C. T. Tomkins, Newark, U.S. 

116. Permanent Ways, T. Seddon, Liv 1. 

117. Gas Motor Enatines, H. Robinson, Man 

118. W. Pursall, Harborne. 

119. Soxrrarres and Stups, G. Evans, Clerkenwell. 

120. Recrsrerina Distance TravetLep by Veutcies, T. Green and H. 
Green, Birmingham. 

121, AxLe-Boxes, J. Young, Bunker Hill. 

122, Rariway Foc or ALARM S1Gnats, H, Moris, Balsall Heath, 

123. Sprnnine and Dovusuine, J. Bastow and W. Woodhead, Halifax.— 
10th January, 1880. 

125. Umpretyas, &c., G. W. von Nawrocki, Berlin.—A communivation 
from K. Zimmermann, Odessa. 

126. Toots for Maxine Zinc Barus, J. Kirkwood, Leith. 

127. Suears, D. Ward and T. Birkhead, Sheffield. 

128. Macazine Fire-arMs, W. R. Lake, Southampton-buildings, London. 
—A communication from W. Trabue, Louisville, U.S. 

129. Twistinc or Doustina Worstep and other Fisres, J. Farrar, 


ax. 

130. Looms, W, H. Holmes, Lindley. 

132. Vatve and Busutne for the Tap and Buncuoxes of BarRELs, &c., 
A. M. Clark, Chancery-lane, London.—A communicatiou from G. W. 
Gillette, New York, U.S. 

133. Stampine and Repvorne to Powrer Mivnerats, &c., C. J. Appleby, 
Cannon-street, London. 

136. Turust Bearincs for Screw Saarts, R. Thompson, 
Victoria-chambers, W: 

187. Secure Stanps or Frames for Borrves, &c., T. B. Grinsell, Charter- 
house-street, London.—12th January, 1880. 

141. and Out, &c., Suips’ Boats, J. H. Barry, East India- 

ndon,. 

143. Pranorortes, R. Howson, Middlesbrough-on-Tees. 

147. Tannic Actp, F. A. Zimmermann, Mincing-lane, London.—A com- 
munication from E. Schering, Berlin, Germany. 

149. Packie Boxes or Cases, J. H. Thomas, Maesteg. 

153. Grinpinoe Apparatus, J. H. Johnson, Lincoln’s-inn-fields, London.— 
A communication from A. F. Beyer and A. G. Beyer, Paris. 

155. Stoprer Measure for Borries, &c., Stephenson, Liverpool.— 


13th January, 1880. 
Lambeth-road, London, and M. 
on. 


159, Beer Enatnes, &e., W. C. Edwards, 
bbs, Grosvenor-road, Pimlico, London. 
161. Steam, &c., BorLers, B. Harlow, Macclesfield. 
165, Bicyexes, &c., J. Bonner, Coventry. 
167. Gauces, J. Dewrance, Great Dover-street, Borough, London. 
171. Recutatine the Frow of Gas, &c., W. R. Lake, Southam ° 
buildings, London.— A communication from M. G. Wilder, Broo! 


US. 
173. Securtnc Meta Wires, &c., to Posts ani other Supports, F. 
Braby and B. Scarles, Euston-réad, London,—14th January, 1880. 


* Invention Protected for Six Months on the Deposit of 
Complete Specification 


285. BALANCE Sipe Vatves, E, Robinson, Columbus, Franklin, U.8.— 
22nd January, 1880. 


Patents on which the Stamp Duty of £50 has been Paid. 
347. Macuinery, W. R. Lake, 8 th buildings, London. 
L J.-D. Shak Ramsgate. —27th January, 1877. 
864. Sarety Lamps, espear, ga! won ry 


street, 
Hulett, High Holborn, London, and 8. Chandler, jun., and J. Chandler, 


+ 


lst February, 1877. 

522. Fixine the Insutators of Evecrric Tececrarus J. H. Cordeaux, 
Birmingham.—7th February, 1877. 

540. DoweLts and Pins, F. D. Blyth, Fenchurch-street, London.—8th 
February, 1877. 

365. PortaBLeE Houses, &c., H. C. Hill, Arthur-street, London. —27th 
January, 1877. 

368. Harvestinc Macuines, M. T. Neale, Southsea.—27th January, 1877. 

383. Revoivine Furnaces, 8. Godfrey and R. Howson, Middlesbrough- 
on-Tees.—29th January, 1877. 

488. TREATING Sewace, J, H. Johnson, Lincoln’s-inn-fields, London.— 
5th February, 1877. 

878. PorTABLE Lamps, D. Russell, Cornwall-road, Westbourne Park, 
London.—29th January, 1877. 

532, Lock-stircHh Sewrnc Macuines, W. Morgan-Brown, Southampton- 
buildings, London.—8th 1877. 

467. Concrete Buiipines, &c., W. J. E. Henley and E. J. E. Henley, 
Waldegrave Park-road, Anerley.—3rd February, 1877. 

471. BREECH-LOADING PtreE-ARMs, C. E. Green, Blandford-street, Portman- 
uare, London, and R. Green, Milton Lodge, Ladbrooke-terrace, 
otting-hill, London,--3rd February, 1877. 

£91. SuRFAcEs or Piates for PRinTING Music, &c., M. Alisoff, St. Peters- 

burg, Russia.—12th February, 1877. 
429. Bopstns, A. Wilkinson, Nottingham—1s¢ February, 1877. 
470. Boxes, &c., F. Ransome, Rushmere Lodge, Lower Norwood, and T. 
M. Gray, Batte London.—3rd February, 1877. 
476, Bricks, &c., A. Mayer, Hanley.—3rd February, 1877. 


Patents on which the Stamp Duty of £100 has been Paid. 
337. Rotiine, &c., Wire, W. Walton, Haughton Dale Mills, Denton.— 
28th January, 1873. 
514. ORNAMENTING TIN-PLATE ARTICLES, W. Newell, Birmingham.—12th 
February, 1873. 
$13. Foroine or Suapinc Metats, H. Theaker and 8. Osborn, Sheffield.— 
27th January, 1873. 
334. Liautina and Heatina Apparatos, A. M. Silber, Wood-street, 
Cheapside, London.—28th January, 1873, 
626. Steam Jet Apparatus, &c., E. Koérting, Hanover, Germany.—l9th 
362. Fines, W. B, Dick, Glasgow.—30th J 1873 
. EXTINGUISHING Fir ick, ‘anvary, 
361. Rattway BRAKES, J. Clark, Belmont-terrace, Kensiugton, London. — 
30th January, 1873. 


Notices of Intention to Proceed with Patents, 


3597. Sauntinc Rariway Venicwes, T. R. Jordan, Queen Victoria- 
London.—A communication from W. Fraser. September, 1879. 

for SappLes of Bicycies, &c., J. Harrington, Ryde, Isle of 

3852, ATTACHING Lavets, &c., W. Ralston, C. F. H. Bollé, and W. W. 
Schofield, Manchester. 

3855. PREPARING TRANSFERS, Moutps, &c., B. Edwards, Southampton- 
eae communication from G. Sutherland.—24th Sep- 
tei 

3863. JEWELLERY, A. Lion, Paris. 

for Boots and Sxoks, F. Richardson, Providence, U.8,—26th 


8879, Cuarcoat, R. Weare, Manchester. 

3881. and Dryine Sewacez, W. Gibbs and G. C. Gibbs, South- 
ampton-buildings, London. 

3884, Steam Borers, C. G. Marston, Handsworth.—26th September, 1879. 

3896. Preventine the Oxipisine of Meraxs, F. H. F. Engel, Hamburg. 
—A communivation from A. Bicker. —27th —— 1879. 

8904, HyprocaRson Stoves and Lamps, W. B, Woolley, 

3906. Locomotive TRaMWay CaRriaGEs, G. Duncan, W. A. W and 
G. A, Wilson, Liverpool. 

3908. Paper, J. Clarke, Elton. 

$910, Inpia-RUBBER TupEs, L. V. Lerenard, Paris. 

3915. Tramway Rais, W. Page, Lambeth. 

3916, Spinninc and Dovs.ina, J, Barstow and W. Woodhead, Halifax.— 
20th September, 1879. 

3924. Puttey Biocks, J. Webster, Liverpool. 
3925. Comrosino and Distrisutine Tyee, H. J. Haddan, Strand, West- 
minster.—:A communication from C. G. and A, von Lang 
3927. GAL7ANO-PLAsTIC Process, W. E. Gedge, Strand, London.—A com- 
munication from C. Bonaz. 

8932, Brick Mak1no, A. Hirst, Dewsbury, 

3984, BicyciEs, H. J. Lawson, Coventry. 

3937. UMBRELLAas, G. L. 

3938. Waite Leap, W. R. Lake, Southampton-buildings, London.—A 
communication from G. T. Lewis.— 30th September, 1879. 

$944. Winpow CLeaner, J. Gillings, Great Yarmouth. 

3947, Evotvine, &c., Hyprocen and Hyprocarson Gas, T, Atkins, 
Claph gardens,—l1st October, 1879. 

3057. REFRIGERATING and VENTILATING, P. M. Justice, Southam ° 
buildings, London.—A communication from B. F, Teal and G. G. 
—2nd October, 1879. 

3974. Carriaces, J. R. Towers and C. Berry, Birkenhead. 

3986. Tires for Carriacgs, &c., W. I. Taylor, East Greenwich.—3rd Octo- 


3004, Gas, J. G. thampton-buildings, London.—A communi- 


or Water, W. Frankland, Chatburn, near Clitheroe.—4th 

. 

4024. UMBRELLA, &c., Coveninas, A. C. Henderson, Southampton-build- 
ings, London.—A communication from G. O, Sies. 

4025. borros, L. D. Bezancon-Desmarest and A. A. Chevallier, Paris.— 
6th October, 1879. 

4053. Puriryine Iron purine Conversion, F. T. Reade, Temple, London. 
~-7th October, 1879. 

4060. CooLtne and CLEANING Corres, &c., F, G. Fleury and E, D, Barker, 

‘ord-row, London. 

4069. SHRAPNEL SHELL, Sir W. G. Armstrong, Neweastle-on-Tyne. 

4074. Warter-TuBE STEAM Generators, A. M. Clark, Chancery-lane, 
London,—A communication from C. Ward. 

&c., G. Green and C. Savage, Islington, London,—8¢h 

tober, 

4081. Seinnrna and Dousiine Corroy, H. Ashworth and T, Ashworth, 
Walden.—9th October, 1879. 

4095. Giopes, &c., H. M. Thomas, Stoke Newington. 

4104. CoNCENTRATING Acips, H. E. Newton, Chancery-lanc, London,—A 
communication from A. Nobel.—10th October, 1879. 

4132. Permanent Way, J. Livesey, Victoria-chambers, Westminster.— 
13th October, 1879. 

4151. Paper Boxes, &c., W. R. Lake, Southampton-buildings, London. 
—A communication from Cleveland Paper Box Machine Company.— 
14th October, 1879. 

4237. Potisuina &c., A. C. Henderson, Southampton-buildi: 
London.—A communication from C. Doye.—20th October, 1879. 

4330. Naits, W. R. Lake, Southampton-buildings, London.—A communi- 
cation from A. H. J. Suel.—23rd October, 1879. 

— Guass in Frames, &c., W. W. Box, Crayford.—24th Octo- 

, 1879. 

4419. VentTILATING Houses, &., J. Fisher, Southampton - buildings, 
London.—29th October, 1879. 

Santrary Distnrecting VessEL, J. Wood, Newport.—30th October, 

9. 
4519. CARBURETTING with Naputna, G. Ragot, Ixelles, Belgium.—5th 


—Tth November, 1879. 

4635. Crapies, &c., A. M. Clark, Chancery-lane, London.—A communi- 
cation from’ Walter Heywood Chair Company, Incorporated.—13th 
November, 1879. 

4736. or OrEN Fabrics, W, Campion, sen., Nottingham.—21st No- 
vender, 1879. 

4771. Reapino and Mow1no Macuines, J. Hornsby, Grantham, J. 
gore G. T. Rutter, and I, Trolley, Spittlegate.—22nd November, 


79. 

4798. Gas, T. N. Kirkham and T. Hersey, Westminster. 

4813. ORNAMENTING Mou.pines, P, Jensen, Chancery-lane, London.—A 
communication from E, Hieronimus.—25th November, 1879. 

4999. CLEANING, &c., Boots and Suoes, H. Beresford, Macclesfield. 

5013. GunrpowperR, H, H. Lake, Southampton-buildings, London.—A 
communication from the Rottweil-Hamburg Powder Manufacturing 
Company.—6th December, 1879. 

5014. Harvesters, F, Wood, Albany, U.S.—Sth December, 1879. 

5064. Lock Nurs, D. Halpin, Thornfield-road, Shepherd’s-bush.—1l0th 


$79. 
5122. Ovens, A. M. Chambers, Thorncliffe.—15th December, 1879. 
= C. Hirst, Longwood, near Huddersfield.—l6th December, 


1879. 

5174. Leap, &c., Pires and Rops, F, A. Clark, Phoenix Lead Mills, Marl- 
borough Wharf, Hammersmith.—17th December, 1879. 

5204. HarvestiInc Macaines, W. R. Lake, Southampton-buildings, 
London.—A communication from 8. Johnston.—19th December, 1879. 

5210. Openine, &c., Carriace Heaps, A. Wood, Folkestone. 

5212. Vatve Gear, A. C. Mather, Dumbarton.—20th D ber, 1879. 

5292, ConsrrucTiING or Vessexs, H. H. Lake, Southam: 
buildings, London.—A communication from. Z. Oram and P. B. Grove. 
~ 27th mber, 1879. 

5302. Steen and Incor Iron, 8. G. Thomas, Queen’s-road Villas, Wands- 
worth, London. 

5805. CoLourine Matters for Dverne, &c., J. H. Johnson, Lincoln’s-inn- 
fields, London. — A communication from’H. Caro.—29th 

5328. CHRoNOMETER Movements, E. A. Brydges, Bell 
Berlin, Germany.—A communication from A. B, Miiller and J, Pollak. 

5835. TeLerHones, A. White, Queen Victoria-street, London.—A com- 
munication from T. A. Edison.—3lst December, 1879. 

20. Steam Boiters, W. R. Lake, Southampton-buildings, London.—A 
epee from G. H. Pond and J. 0. Bradford.—2nd January, 

82. Doors, A. Longsdon, Queen Victoria-street, London.—A communica- 
tion from A. Kru 

84. Lawn Tennis, G. G. Bussey, Museu Works, Rye-lane, Peckham, 
London.—3rd January, 1880. 

63. Removina Water or other Liquips from Mines, &c., J. Clark, 
Bramley-road, Kensington, London.—7th January, 1880. 

80. Minino Caces, W. Davies, Treharris Quaker’s-yard, Merthyr Tydfil. 

88. PerMANENT Way, W. Morris, Westminst , London.—8th 
January, 1880. 

101. Currine Bars, &c., of Mrtat, J. W. Newall, Salford. 

106. Water Gavaes, J. Blake, Accrington.— 9th January, 1880. 

128, Macazine Fire-arms, W. R. Lake, Southampton-bulldings, London. 
—A communica from W. Trabue.—12th January, 1880. 

149. Packine Boxes or Cases, J. H. Thomas, Maesteg.—13th January, 


1880. 

159. Beer Enarnes, &c., W. C. Edwards, Lambeth-road, London, and M. 
Stobbs, Grosvenor-road, Pimlico, London.—14th January, 1880. 

285. BaLANcep VAtves, E. Robinson, Columbus, U.S.—22nd 
January, 1880. 


All persons having an interest in opposing any one of such applications 
should leave particulars in writing of their objections to such application 
at the office of the Commissioners of Patents within twenty-one days after 
date. 


List of Specifications published during the week ending 
January 3ist, 1880, 
591, 4d.; 1415, 6d.. 1682, 6d.; 2110, 10d.; 2188, 6d.; 2275, 6d.; sas, 8d.; 


» 6d.; 2305, 6d.; 2306, 6d.; 2310, 6d.; 2312, 6d.; 2336, Sd.; , 6d.; 
2843, 6d.; 2356, 6d.; 2364, 10d.; 2374, Sd.; 2381, 4d.; , 6d.; , 6d.; 
2418, 6d.; 2439, 8d.; 2441, 6d.; 246: .; 2463, 6d.; 2472, 6d.; 2499, H 
2521, 4d.; 2581, 2d.; 2509, 2d.; 2612, 2d.; 2616, 6d.; 2617, 6d.; 2618, 4d.; 
2621, 2d.; 2625, 2d.; 2630, 2d.; 2632, 2d.; 2634, 2d.; 2688, 3 2639, 2d.; 
2642, 4d.; 2647, 2d.; 2651, 2d.; 2659, 2d.; 2660, 2d.; 2663, 2d.; 2664, 2d.; 
2665, 2d.; 2671, 2d.; 2673, 2d.; 2675, 2d.; 2676, 2d.; 2686, 2d.; 2695, 2d.; 
2696, 2d.; 2697, 2d.; 2699, 2d.; 2700, 2d.; 2701, 2d.; 2703, 2d.; 2706, 4d.; 
2710, 2d.; 2711, 2d.; 2720, 2d.; 27:1, 2d.; 3086, 6d.; 3940, 2d.; 3971, 8d.; 


2724, 4d.; 2725, 2d.; 2726, 2d.; 2735, 2d. 


*,* Specifications will be forwarded by 
pt of the amount of postage. 
remitted by Post-office order, made payable at the P 
Holborn, to Mr. H. Reader Lack, her 
buildings, Chancery-lane, London, 


ce, 5, High 
tom thamp- 


jlesty’s Patent-office, Sou’ 


ABSTRACTS OF SPEOIFIOATIONS. 


Prepared by ourselves for THE ENGINEER at the office 
Majesty's of Patents, 


1627. Pacxine Case, W. B. Gedge.—Dated 25th April, 1879.—(4 communi- 
cation.) 4d. 


This consists in the manufacture of a case which may be taken to pieces 
side after side by means of an arrangement of the ledges which dovetail 
the one in the other, forming with the addition of lid a whole, not 
nailed and hermetically closed. 
19138. Startine, Storrine, TRAMWAY AND OTHER VEUICLES, H. P. 
Holt.—Dated 13th May, 1879. 

This relates to the arrangement of a vertical draw lever in combination 
with an adjustable spring, whereby the h of point of attachment of 
horse is varied acco pull " 


198m Ralts To SLEEPERS, Ggrdner.—Dated 14th May, 


This consists'in.securing a rail to a metal sleeper by clamping it by a 
wedge key between any mane having flanges beariug on the sleeper and 
L shay mbs passed t! h slotted holes in the sleeper plate, so that 
their lips catch and hold underthe edges of the holes. 


20783. Enotnns, M. Foulis.—Dated 24th May, 1879. 


—( 

This relates to improvements on oe No. 4843, dated 28th November, 

1878. Flat, coni or spherical ves or piston valves are sub- 

stituted for the cylindrical rotating valves included in the specification of 

said patent. 

2129. Srinnind anv Twistine Frames, J. Barbour.—Dated 28th May, 
1879.—(A communication.) 4d. 

This consists, First, in the use of a projecting boss around the spindle 
with a penene or grooves on its outer surface for conducting the oil to the 
vertical spindles of spinning and twisting frames; Secondly, in the 
peculiar form of flyer with legs bent backwards from the direction in 
which they turn. 


munication.) 4d. 

This consists of a cataplasm for continuously cooling or warming either 
the whole body or various parts of it with ventilating connections for the 
admission of atmospheric air. 

2206. Macuines ror Maxine Cicarettes, W. R. Lake.—Dated 3rd June, 
1879.—(A communication.) 10d. 

This relates to the combination in a machine for making cigarettes of 
a hopper for containing and delivering tobacco, a travelling belt for 
receiving tobacco from the sie ped and a belt curver or filler chamber, 
whereby the tobacco deposited on the belt is carried forward and the 
belt caused to assume a circular or approximately circular form for 
compressing the tobacco therein for forming a cylindrical filer for a 
cigarette. 

2258. Rock Macnine Workep py Hann, C. Pieper.—Dated 
7th June, 1879.—(A communication.)—(Complete.)\—(Void.) 6d. 
relates to improvements on patent No. 2696, dated 5th May, 1878. 
The advance or feed of the driving spindle is regulated automatically 
according to the actual progress of the work. 
2265. Manuracturine CoLoureD AND WHITE AND BLACK SURFACE AND 
GLaZED OR PRINTED ParPers, &c., J. Jef’s.—Dated 9th June, 1879. 6d. 

This relates to the arrangement and combination of machinery con- 
8 of the colouring, drying and glazing apparatuses, with or without 
a chalking or preparing apparatus, operating together so as to colour, dry, 
and glaze the paper or fabric in a continuous web, either as it comes from 
the peper-meking hine or as supplied in rolls or reels previously 
manufactured. 

2267. ILuominatine BY Execrricity, G. Grout and R. Sennett.— Dated 
Oth June, 1879. 

This consists in increasing the illuminating power of the electric are by 
passing through or around the electrodes or vapours rich in carbon 
or other substances in a fine state of division, by which means they 
become incandescent. 

22'73. Lirts, Duer.—Dated 9th June, 1879. 6d. 

This consists in mounting the trough of counterbalance lifts each wu 
two or more presses, the presses of such lifts being connected toge 
and with the presses of an accumulator. 
22°76. Winpina Yarn on To &., W. W. Schofield and J. F. 

Sawer.—Dated 9th June, 1879. 8d. 

This consists, First, in the application of a brake to the top driving 
shaft actuated by the movement of the strap shifting rod ; Secondly, in 
mechanism for actuating the same shaft for effecting the chan; as 
applied to the machinery for winding yarn or thread upon bob! or 
spools, and also for self-acting mules and like machines. 

2280. Proretuine Vessets, A. M. Clark.—Dated 9th June, 1879.—(A com- 
munication.) 6d. 

The propeller consists of twin blades vertically hinged to an upright 
shaft, adjustable for forward or backward ure wu the water at 
each stroke, whose operating motion is a bacbuerd and forward recipro- 
cating one in a line parallel with the keel of the vessel. 

2287. Macutves ror QuaRRyine M. Clark.—Dated 10th June, 
1879.—(A communication.}—( Not proceeded with.) 8d. 

The tool holder is operated direct by the rod of a by 
steam, comp air, or other elastic or incompressible fluid. The 
penetration of the tools is effected by the bined action of the motive 
power and of the we of the tools themselves, and the frame is suit- 
ably arranged to enable the tools to operate in all directions, the weight 
of the tools supplementing the action of the motive power when opera- 
ting beneath the horizontal plane, passing through the centre of gravity 
of the cylinder, and the motive power alone having any useful effect in 
all other cases. 

2289. ReoisreRINc Time OF ARRIVAL AND DEPARTURE OF EMPLOYES, 
Price.—Dated 10th June, 1879. 6d. 

A disc is caused to revolve by a clockwork movement, and a pencil is 
capable of being depressed so as to indicate the time of arrival of an 
employé by the position of the mark it makes on the disc. 

2290. Preservine Butter, &., G. Bischof.—Dated 10th June, 1879. 4d. 

This consists in preserving butter and other organic substances by 
covering them with spongy iron in the mee of water in such manner 
that no air can come in contact with the substance except that which 
has through and been acted upon by the spongy iron. 

2291. Gas Burwer, M. M. Franzini.—Dated 10th June, 1879.—(Not pro- 
ceeded with.) 2d. 

On a hollow piece of metal two or more ordinary gas burners are fixed 
in such a way that the flames are parallel at the exit. 

2292. Rearina and Mowino Macuines, P, C. Evans and H. J. H. King. 
—Dated 10th June, 1879. 8d. 

This relates to the connecting of the platform framing to the main 
framing by a hinge or equivalent, admitting of the former being slewed 
round d or in front of the latter. 

2204. Printino Macuines, G. Brewer.—Dated 10th June, 1879.—(A 
communication. )—(Not proceeded with.) 2d. 

On a frame a shoe plate is secured, which receives two vertical cylin- 
drical uprights, which are encircled by eres tone in sockets. The 
uprights carry ut their upper ends a cross bar for supporting the com- 
poser or type holder, which is movable, and united to the cross-bar by 
means of a dovetail slide with a set screw if the cross-bar is lowered and the 
type holder by the see ee ge fly-wheel, while the driving power is 
in action, the spring will be compressed ; but as soon as the dri 
pare ceases the s will come into action, and will raise the cross- 

and consequently the type holder. 
2205. Manvuracrvure or Linseep O11, &c., R. Pummerer. 
—Dated 10th June, 1879.—{ Not proceeded with. 

The linseed or other oils is subjected in a close vessel to the direct 
action of atmospheric air, or of ozone or ox , or of any mixture of 
these gases ; the sume being forced or drawn through the oil by the aid 
of a force or suction pump. 

2296. Cases ror Music, &c., W. Thomas.—Dated 10th June, 1879. 4d. 

This relates to a case or le which will admit of music or other 
like article being inserted and enclosed therein without the necessity for 
its being folded so as te form a crease, and also which will facilitate the 
removal of the music or other contents from the case or receptacle, and 
effect the automatic closure of the latter. 


one Sarety Vatves, 7. Lee and J. W. Jones.—Dated 10th June, 1879. 


‘2186. Carapiass, G. IV. von Nawrocki.—Dated 3rd June, 1879.—(A com- 


This relates to the anes and construction of safety valves 
whereby the valve can be adjusted to act to any given pressure, and be 
locked by a cam or its equivalent acting on the thread of the screw by 
which the pressure is put on to a spring. 

2298. Looms, H. Woodward.—Dated 10th June, 1879. 6d. 

In looms for making silk scarves a separate shuttle is employed for 
each scarf, and the shuttle race is divided into sections, so that each scarf 
is made separate. The batten carries a slide with fin projecting 
down towards the shuttle race, and is fitted with a handle to arive the 


shuttles before it through the warps. The shuttles are bowed in front 
to form a space for an arrangement to take up the slack of the weft, and 

for regulating the tension. 
2301. Exxecrric Licutino, R. Weddermann.—Dated 10th June, 1879. 6d. 
electrode is secured clamp connected to placed 
ina tal tie toa piece ona fixed vertical 
In order the light more effi an opal diss is placed 


bar. diffuse 


November, 1879. 
4545. Combine Fisres, G. Little, Oldham, and T. C. Eastwood, Bradford. 
} 
x 
Newington-causeway, London.—1s¢ February, 1517. 
427. &c., Toots or Macuinery, H. G. Jordan, Manchester.— 
| 
H 
i 
> 
le Patent-office on . 
bPeding 1s. must be 
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under portion rays through d are ProvectiLes FOR BREECH-LOADING CANNON, C. A. McEvoy. —Dated calcium chloride, or mixtures of these, with or without admixture of 
2301. N. Haxame Pictures, &c., G. B. Mewis.—Dated 10th | ,,The with rings round them of slightly greater marble, or chalk, and dolomite, either separately 

ine, 1879. the bore of the gun, and 2363. Apusstve H. Hosmer —Dalad 14th June, 1870. 4d. 

receive a cap, which a | formed so as to reduce the outer to a few manufacture of adhesive seals, by combining seal- 


email roller in its place 

which the picture is hung, and is capable of revolving on the nail. 

Tastes, Carrs, axp Bepstzaps, 7. Mcllroy.—Dated 10th June, 
1879. 6d. 


Dated 10th June, 1879.—(A communication.) 

This consists of an expansion slide valve on the hack the main valve, 
and of two movabile cut-off os the expansion valve 
which do not partici; in motion of ong ae but may be 
adjusted by means of a stud on each jot in a plate, on 
turning which the slides are moved oe eel one another, 


ts, 
cowl ; Secondly, in indications 
the revolvable cowl and vane. 
2307. Inox anp Sieerers ror Rattways, W. D. Jones.—Dated 11th 


at each end of the iron or steel sleeper 


nig elding seat for su the 

e seats Sadaing oh above the level of the body of the sleeper, and 
being made either A age or foldin sleeper, 
ood separatel the sleeper and attached to the 


2308. Weavina, 'W. L. and 8. A. llth 1879. 6d. 
rail is an iron rail substituted, to which a to- 
we 


aud 
ing the rack. The threads to produce the design 
from the bobbins t 
ring 


k has also hp Seer 4 -fro motion, to produce curved, zig. 
rac! a sidewa 80 as juce 


2314. Purirication or Cast Inox, A, Nobel.—Dated 11th June, 1879.— 

This cousiots in phosphorus and sulphur through the 

in remo e 

reaction of hydrogen gas, or a substance capable of ving the same. 
ante. Co.ars, F. Jaques.—Dated 11th June, 1879. 4d. 

is applied to the central part at at the back of the collar band, so 

e necktie is placed round collar and the flap turned 
pay upon it, the same is prevented from working u; 
2316. FLoop Comm, &c., J. B. Mannix and W. Ccx.— 
Dated 1ith June, 1879.—(N -) 2d. 

The flood te is provided wi vots at the top and bottom as 
usual, but the sides of the gate, of being made parallel to the 
axis of the common centre line of the | pivots, are inclined to or from such 
axis or _ in such a manner that the opposite sides of the gate present 
more or less relative area to the pressure of the water, according to the 
relative height or level of the same, 


231'7. Puncuine on PerroraTina MATERIALS FOR As STENCILS, C. F. 
Heinrichs.—Dated 11th June, 1879. 6d. 

Where compressed air, gas, or vapour is em oyed, the ordinary 
puncturing or perforating stylus or part is actuated wheel or wheels, 
and excentric or excentrics, or other suitable cquicaiont, which wheel or 
wheels is or are caused to revolve by a blast of air, gas, or vapour 
obtained by means of bellows or other suitable compressor applied 
directly by a small nozzle or nozzles so as to strike —< it or 
which nozzle or nozzles is or are or may be enclosed by —— y 
surrounding the periphery of the wheel or wheels, and the nozzle or 
nozzles bas or have the air, gas, or ee —oor therete 
tubi ng in connection with the source 


2319. Warerrroorinc TextTiILe W. Almond.—Dated 11th 
June, 1879.—( Not proceeded with.) 2d. 

A thin tissue of gutta-percha is compressed between two cloths by 
by means of hot rollers. - 

2320. Fe.tep Srourr or J. G. Wilson.—Dated 11th June, 1879. 
—{A communication.) 2d. 

A woollen single or fancy web or woven material is manufactured of 
twisted or double combed or corded yarn, with a coating of woollen or 
half woollen corded, raw, mixed, or dyed fleece of ty texture. 
The coated material is then su 


Propuction AND ReouLaTION OF ELECTRICITY FOR ILLUMINATION, 
J. D. F. Andrews.—Dated 11th June, 1879. 6d. 
A dynamo-electric machine is constructed in the following manner :— 
On the surface of a long cylinder are fixed a number of electro-magnets 
lel to its axis, no | magnet consisting of a long iron core wound 
lengthwise with insulated wire. This cylinder revolves between the 
poles of two stationary magnets extending my ed on each side of the 
—_ the outer ends being connected by iron with each other, so 
the two form a mew horseshoe, In order to regulate the 
quantity of electricity supplied to the Fee 4 the coils of the machine 
are wound with several separate =f wires, each connected through 
its commutator to which against the face 


of asliding bar, ucting, and f 
part of non-con- 


2322. Evecraic Lamps, C. D. Abel.—Dated 11th June, 1879.—(4 communi- 
cation.) -(Not proceeded with.) 2d. 
The two carbon electrodes are carried 


carbons being so rtioned that the piston carry upper carbon 

will tend to descend in its vessel, causing the yond to flow 

inte the other vessel, and by second piston with the 

lower carbon. 

2325. Printinc rrom Srescits, W. H. Thomas.—Dated 12th June, 1879. 
The or apparatus consists of two curved from a 


and of a size mal to the stencil to be used, which are mounted on 
a framework a ae stheuhe in bearings at each extremity, and travel over 
and approach each other in the act of printing by means of sui! suitable 
gearing on operating a lever, and separate on the release of the 


convenient ccnstruction upon a pipe communicating with | the last suction 
box, to which exhauster steam lon 
place is led to blow th hy 
exhauster the air is drawn ny the suction boxes, which communicate 
with each other by a pipe furnished with a cock. 
on Carbine Fisrous Materiats, 0. L. Perry.—Dated 
une, 1879. 
doffing the combed fibres a revol: brush is em 

to transfer the material the 
"to the doffer cylinder. This is abolished, 
er cylinder arranged to work in close to the oscil- 
frame, on which is a curved shield, which after the transfer of each 
am rfull to the doffer —— it among the doffer teeth sufficiently to 

enable the doffer to retain t! it is the comb. 
The side bars of the frame oid the top> 
and they are connected so as oon avoid viness of 
the frame and increase 
MoTIVE-POWER E. Irish.—Dated 12th June, 1879.— 
wi 


This comprises, First ap with or without val th 


; Thirdly. 
the ordinary ps piston unde imparting power in usual manner ; Fourthly, 
a ito which the empties itself, from which th the 
is fed; Fifthly, a regulator for con’ 
Sixthly, an path is 
automatically. 


groo’ such 
‘ing and giving the revolving motion to 
2330. CoupLinc APPARATUS FoR RalLway &., G. B. Bruce. 
—Dated 12th June, 1879. ai proceeded oie) 3 4 
To the buffer and in rear buffer head is pivotted a lever or arm. 
Thi outlde end of this ever or arm i po with a block of india- 
rubber or other elastic material at centre of the 
arm is placed a suitable automatic coupling for engaging wi' 
draught link that forms the connection between two adjacent 
2331. Sprxpies anv Fryers, W. Hyde.—Dated 12th June, 1879.—(Not pro- 
HE apni wo Mw ing the bottom edge of the socket of the flyer into 
lorm.: 


2332. Foaurna THE Seams or Imrration Furs, &., F. W. Paling.— 
Dated 12th June, 1879.—( Not proceeded with.) 2d. 

The pieces of fabric are face downwards on a table and the desired 
shape marked thereon. A layer of ——— solution or othér suitable 
adhesive material is applied to thus made. The piece of 
leaving bean out that the will exactly coincide, are 
sewn together. 

2333. Sarery Apparatus ror Mines, Suarts, &c., S. Oldham, J. 
 ~ pe and T. Curry.—Dated 12th June, 1879. (Not proceeded with.) 


A detaching block is employed = may be directly connected to the 
top of the cage, or su Soe to be at the surface of the shaft and 
level with the saddle, to any part of the winding extending between 
the cage and the y of the winding gear, so tt when the cage is 
in of being overwound a collar or Framework at the of 
the block strikes ramewor 
pit’s mouth, which prevents 


The fire products of combustion are passed threugh 
= or A wed whic! surrounded by the water of the boiler, and 
h are kept in motion so as to agitate the water and cause it to be 
brought more rapidly in contact with the heated pipes or casings. 
2337. Sream Enotnes, &c., W. R. Lake.—Dated 12th June, 1879.—(A com- 
munication. pe proceeded with. 
The principle of this invention consists essentially in arranging an 
enclosed space around motive power in such a manner as to 
re under the conditions that they operate as if they were 


“pressure atmosphere. 
2338. Gas Can A, M. Clark.—Dated 12th June, 1879.—(A communi- 
cation. 
This relates to combination of more ordinary burners placed 


tn contiguity thet the thoy tp thats form 
one only. 
Execrropes ror Evectric Licnt, A. M. Clark.—Dated 12th June, 

This in a rod of metal in the centre of a cylinder of 
carbon of a highly conducting kin 
2341. Urinisation or CELLULOSE IN THE or Cocoa-nuts, A. M. 

Clark.—-Dated 12th January, 1879.—(A communication.) 4d. 

This relates to the applicution of the cellulose or pith enveloping cocoa- 
nut fibre for filling water-tight cells or com ——o of war or other 
vessels, to t them against collisions, and from impact of projectiles 
and other engines of destruction and for other purposes. 

2342. Prerarino Furze ror Feepine Purposes, GRinDING &e., 
W. McBride and J. Mackenzie.—Dated 13:h June, 1879. 

The furze or other substance is made to between io revolving 
rollers formed with projections and indentations on their peripheries. 
2344. Rearinc anp Mowino Macuines, C. D. Abel.--Dated 13th June, 

1879.—({4 communication.)—( Not roceecled with.) 2d. 

The machines are constructed with a rapidly cer sete horizontal disc, 
having at its periphery a number of cutter blades in passing 
rapidly against the standing corn or grass, effectually’ ou the same. 
2345. Recorpine Vatve or Gas Passep Turovucu A METER, J. Turner, 

—Dated 13th June, 1879.—(Not proceeded with.) 2d. 
On —— paper, or metal, three or four circles are printed or 


2346. Compine &e., J. C. Walker.—Dated 13th June, 1879.4 


‘or the purpose o! f retaining e heat 

formed in the body of the steam box, and in it travel 

#0 a8 to be protected from external air, moving as they do in the heated 
air in the groove. 

2347. Rais, J. Smith.—Dated 13th proceeded with.) 2d. 

The bearing part of the rails is made o' uch a shape that wo upright 
continuous sides, having between which is 
somewhat U-shaped in section, are carried ona flat sfube, aes continuous, 
which extends beyond the sides, so as to form flanges, through which 
bolts are passed to secure the rails ‘to the sleepers. 

2348. Corser Busks, 4. Jacobson.—Datéd 13th June. 1879. 4d. 

An additional strip of metal is applied at the back of the usual busk, 
but shorter, and it is rivetted thereto in at least two near the 
bottom, and the upper part is connected thereto by two or more button- 
headed studs, which pass — slots in the busk, thus allowing the 
plate freedom to yield and give the requisite elasticity to this part. 
2349. and W. Thompson.—Dated 13th 

June, 1879.—{Not th.) 2d. 

The machine is constructed with two w ts or frame ends secured 
together by any suitable means, on the top of which are fitted bushes or 
bearings to receive the journals of a revolving cylinder or roller, on the 
top of which are secur ral knives st: ig from the centre of the 
cylinder or roller at a suitable pitch to the right and to the left hand, 
2350. Hicu-pressure Fitters, J. J. Royle.—Dated 13th fume, 1879. 6d. 

A chamber containing the filte: medium is fitted with a screwed 
nozzle to take on to the end of a tap leading from the su supply of water, 
and at the other end is fitted with a similar nozzle in to reverse 
the current of water when necessary to cleanse the filtering medium. 
2352. Urmisinec Exnavust STEAM FoR Feepinc STEAM ENGINE 

W. R Lake.—Dated 13th June, 1879.—(A communication.) 6d 

An immovable hollow cylinder is divided internally by a diaphragm 
into two compartments, into one of which flows the exhaust steam, while 
the other is kept filled with boiler water, and is provided with a slide 
pressed the face of the diaphragm b: y the water. Around the axis 
a second hollow cylinder revolves excentrically to the former, and so 
that the same edye is constantly in contact with the circumference of 
the immovable ——. Near this x is a slot through which the 


water enters in order pipet steam confined in a space which 
communication with the other compart- 


2366. &c., W. ¥. Fleming and P. Ferguson.—Dated 14th 
une, 

on a horizontal shaft carrying two pulleys of erent 
diameter. An endless chain passes first over one pulley down to a guide 

pulley near the deck, thence round the sheaf of a snatch block, to which 
one of the usual rods or levers actuating the rudder is attached, and then 
returns by the same way to the second pulley, from whence it passes to a 
second snatch block attached to a rudder lever, and returns 
round the sheaf of that block to the 
2357. W. F. 14th June, 1879.—(Not 

wi 


the inside and to this sliding piece are bars havin, unattached ends 
th the case and rest against the 
case. 
2358. Surrs or VessEts, C. Browne.—Dated 14th 1879. 6d. 
__ The upper sides of the vessel are constructed in compartments by 
pieces, outer upper skin to longitudinal 


such upper sides of curvular form, and jecting from the 
to , below w in the concave 


2361. Rerractory ror Furnace Lininos, &c., R. F. Althaus. 
—Dated 14th June, 1879. 4d. 


This consists in the use of hydrochloric acid or of magnesium and 


This consists in the 
ing wax in the form of a wafer with igniting composition. 


2366. Gas-LicuTine Apparatus, J. Bradshaw, J. ae and R. 
Parkinson.—Dated 14th June, 1879.—(Not od. 
This com a defi metal, 


ecting 
substance toa clip burner, 
~* ing the of 


2367. ror Reet Cotron Purposes, G. R. Holding. 
—Dated 14th June, 1879.—( Not 


This relates to a holder renting cotton from dropping 
machine ; alsé for pre- 
cotton from fromthe reel when in a 


cotton bag, work-box, or minding from 
advertising. 

2369. Preventive 1np CONTROLLING THE Escare FROM VESSELS OF 
14th June, 1 —(Not 

During makin the bottles intended to contain aérated 
fluids, a valve is ‘ore the neck or mouth is contracted. 


23°71. Skates, B. W. Jones.—Dated 14th June, 1879.—(A communication.)— 
Not 


led with.) 2d. 
— woos at the front end by a and stop 


device. 
Henderson.—Dated 16th June, 1879. 


2376. Propvucinc PRroputsiox AND Support OF APPARATUS IN THE AIR, 
F. W. Brearey.—Dated 16th June, 1879. 
front to back, and two lever og By 


2377. Permanent or Raitwavys, H. A. 16th June, 

e side e 0 ramway lines a 
Fe and hollowed so as to allow the wheels of vehicles to pass 


2379. Ax”E Boxes, J. Rigby.— Dated 16th June, ams, 2d. 
A mixture of steel and cast iron is employed to 
so as to render them light and at the same time 
2382. Rorary ENGINES AND OTHER Rotary Apparatus, J. C. Mewburn 
—Dated 16th June, 1879. —(A communication.) 6d. 
The a tus of a cylinder whose section is of a suitable 
curve, elli feal by poaberence, “in which an excentric nave 
Through the nave 
length, and whose ends always touch the inner 
the tact mad 


make the axle boxes 


2383. Evmunatine THE METALLOIDS IN IRON OREs AND Cast Iron, J. C. 

This consists essen y of injecting steam blown 
the tuyere in order to eliminate sulphur, or other retaltotte 
in iron ores and cast iron. 

2386. Hyprocen Gas, W. B. A. Hartmann.—Dated 16th 
June, 1879. 

Sulphurous : acid gas is mixed with steam and forced through a Ve | 
filled with pieces of incandescent coke. By another method the 
sulphurous acid gas is mixed with a liquid or gaseous hydrocarbon, and 
raised to red heat by passing through a system of pipes kept red hot. 

Hydrate e is obtain lu means 
qubalten of chloride of calcium or ride of ammonium. The juct 
is employed for the decomposition of chloride of ammonium by a 
solution of fey of ammonium in sufficiently close contact with 
when the chloride of will be ly decomposed, chloride 
of calcium formed, and free In the of 
ammonia soda the process 0 rer ydrochlorate of ammonia 
lime may be ted from that of distillation of free ammonis, w 
two processes have until now been united in one. 

W. Martindale.—. ‘une, 1879. proceeded 
dissolved, when it is mixed with sugar, chocolate, or other 
Oost, ant and made up into pills, lozenges, or tablets. 
2302. Propucine CEMENT AND LIKE Moupinos, F. Wirth.—Dated 17th 
1872. (A communication.)—(Not 2d. 
ttern is made as follows pt file and a line 
oul e ith the ceiling, a second line is the former, and 
at an angle of 45 deg. to it. The projections of the profile are 
carried down. to the lines, and lines projected from the second one of the 
same length as the lines from the projections ~—_ give the 
required profile. ha of a right-angled triangle is 
used to guide the pattern. 
2303. CLeaninc Cuttery, B. For.—Dated June, 1879. 2d. 
The knives or icles are moved up and down between two 
ical " to which knife paste or powder is amagind. 
2006. 8. Trauwas or Street Raitways, J. Smith.—Dated 17th June, 


The rails ar of rolled iron or at ‘different 
formed in them. The chairs are of cast iron, and are cast the rail 
so as tu be ly fixed 
23097. Wines, STRirs oF *Merat, &c, J. Sheldon.—Dated 17th 
‘une, 

A hollow side of its which 
is also pierced. The two ends of the wires oo eee & 


2399. Exp.osive H. E. Newton.—Dated 17th June, 1879.— 
(A communication.) 4d. 


The combustion of compressed mane er of prismatic or other form, 
quantity of ordinary g pov er explosive 
quick action. 


2401. &. Notton.—Dated 17th June, 1879.—(Not proceeded 


false bottom is kept in lower part of the bowl a 
catch, which upon lows the false bottom to 
by the spring and any or in the ed 


rod, carrying a arou 
, is inserted into the open ends of the tubes, and its 
ends are secured by pins working in slote in the tube. 
2407. Composition Covertnc ror THE ROLLERS OF PREPARING AND 
Sprnnino Macuivery, A. M. Clark.—Dated 17th June, 1879.—(4 com- 
ion ndia-ru 
percha, 10 parts calcined ae 35 parts lampblack, and 5 parts ® shellac 
and 5 parts sulphur, all th ony ground together and then rolled into 
sheets of a suitable hickcoese. e sheets “ous an = strip and applied 
to the parts to be covered, which are previ ted with a layer of 
it is applied. 
2409. Treatinc Supstances By SUPERHEATED Steam, H. Lissagaray.— 
Dated 18th June, 1879. 6d. 


cen’ cylinder serving to admit steam ona the other hot gases to 
superheat fore it enters the central cylinder. The 
superheated steam enters ba cylinder h ty) near 
the top, and passing h the substance therein, leaves it 


wo u commu 
h cylinder, and the er with the lower part of the same. 
2411. Tix iso Tra Pate G. Leyshon.— Dated 18th June, 1879.—(No 
with. 
te is th: , the of 


the same acid. The wetted 


of the rifling and break or . lea intact tions 
the position of the 
The frame of the table, chair, or bedstead is supported on feet, two > oe eee ee 
of which are furnished with castors or rollers, the vertical axes of which 
went at a distance from the feet. This arrangement permits the 
table, chair, or bedstead to stand upon its four feet when it is required 
to stand firm, and to run upon its rollers only when it is raised at the 
part which has no rollers, such rollers being a slight distance off the 
ground when the article is standing on its four fect. 
2308. Variance Expansion Vatves ror Steam Encines, A. M. Clark.— 
Fu 
—(A communication.)—(Not proceeded with.) 2d. 
A number of hooks attached to different parts of the skirt of the dress 
are passed on to a hook suspended by a cord from the waist of the 
tops vibrate in arcs from the joints. This framework supports ; _ 
a silk fabric, and by vibrating the lever arms the apparatus is supported 
are wound on bobbins 
in front of the jacquard 
h guides to the needle 
ich_carries the needles 
The scrapings or parings of leather, &c., are amalgamated by powerful 
pressure, after neetos been agglomerated with albuminous matter, con- 
tained in sheep's bullocks’ or calves’ blood, and to which has been added 
nected Dy Knuckle joints. he CONUMUCUS FULALIUL UL lave 
the sliding of the plate in the nave. The engine works by expansion, 
which may be made variable by hand or by a governor. 
of these circles is fixed by a pin two hands or pointers, which can be 
! moved independently of each other, and which show the amount con- 
| sumed. Money values are printed or stamped on the dials, and are 
' indicated by one of the hands. 
a 
| 
' floats contained in two closed vessels filled with liquid, in communica- 
| tion with each other, the relative heights of the liquid in the vessels and 
| the weight of the pistons and arms projecting Ct carrying the 4 
2406. Stoprers rok Lavatory Basins, A. M. Clark.—Dated 17th June, 
quarter to hall a circle and of a suitable length At right angles therato 1879.—(A communication )—(Not led with.) od. ’ a 
} Two longitudinal slotted tubes are each provided at one end with a ‘ 
H curved elliptical metallic cap, to which is secured a pad of india-rubber, f 
(Not proceeded with.) 2d. 
| The case is made of any suitable substance. The lid ‘is formed of two 
i] of of he apparatus consists of central cylinder surrounded by two others 
losed, 
: them to be opened outwards. The bottom +p a —=> piece of such a 
i size as to allow it to slide into the lower end of the case. Attached to 
| 
| 
| thes tl through rolls corrugated 
f chain ugh a furnace, an en passes rol 
j lengthwise, which crini "the plate, and thus remove the scale. The 
fsa then passes through plain rolls, which flatten it and give a surface 
i} 
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THE IRON, COAL,’ AND GENERAL TRADES 
F BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. | 

(From our own Correspondent. 


Tue markets to-day—Thursday—in Birmingham, and yester- 
day in Wolverhampton were no more than steady. Very little 
dispositicn to speculate was seen in any department. Yet the 
works remain without much alteration in the extent of activity 
noticeable at the date of my last. More could be done in the 
best plate and best bar mills, and here and there a call is beginning 
to be made by sheet makers for specifications from consumers at 
the galvanising establishments who bought a month ago somewhat 
in advance of requirements. As a rule, however, the mills and 
forges can be kept on with the specifications in hand. : 
nited States ying less brisk upon the’ week, nevertheless 
rchases are still being made. Owing to the scarcity and the 
igh price of steel rails, iron rails are bought in larger numbers. 
They are offered in lots of 5000 tons. No section comes amiss to 
the purchasers, though the 561b. rail remains in most favour. 
In competition with Wales and Cleveland makers here stand but 
little chance. But prices are so rapidly advancing in Wales that 
a few makers hereabouts, who have especial facilities, are begin- 
ving 6) sete the expectation that they may yet secure such 
valle the ‘ports Thad’ the te’ boing leading 
ils at the po ut the price is bei eclined a‘ g 
works in South Wales this wok. " 

Only few hoop orders are being placed; but I have information 
of buyers being about to come over to buy such iron; notwith- 
standing, as I last week intimated, one American buyer has 
lately placed orders for 26,000 tons. But the States have not 

to buy tin-plates. Since my last a cable order has reached 
one of the tin-plate rolling firms of this district which will 
remove all fear of short work for the next three months. So 
anxious are the buyers to have the needed supply in time, that 
the order has been given subject to the very favourable terms to 
the maker of prices at time o delivery. 

United States buyers are also seeking to place further orders 
for cotton ties, which are the sort of buckle that enables the 
hoops to be secured upon the bale. Very heavy quantities have 
for several months past been stam out and blacked and sent 
by canal to Liverpool by firms in South Staffordshire. The price 
had receded at one time to £11 per ton. Specifications cannot 
this week be placed at under £16, 

The makers of the sheets of the “single” gauge of the qalty 
mostly used by the galvanisers were to-day venturing to as 
£11 10s. per ton, and some.of them were so far justified in the 
demand that they were able to report that they had “sold at 

the figure.” Such sales must not be regarded as general. 
‘ The galvanisers were not buying to any reportable extent, 
either to-day or yesterday. ‘The customers of roofing sheets are 
- at the moment less anxious to buy forward, and new business is 
rare. The tendency of prices is, however, in an upward direction 
for spelter was advanced £1 per ton on Monday, and the me 
now stands at-£21 15s. at the outports, Such a rise in spelter 
would have sent up galvanised roo’ ing sheets another 10s. yester- 
day if the demand had not begun to show signs of weakness. As 
it is, the action of the Lares rw consequent upon this rise, will 
. be regulated by the value of the orders that will be brought by 
the Australian mail due to-morrow. 

All the wire-rolling firms are busy, mostly in fen sections. 
The wire is required for the States of America, for South 
America, for our Antipodean colonies, and for the home centres, 
ee oe need be anxio1s about orders for the next three 
months. 

lige iron, such as nail rol and tip-iron, is selling, the former 
at £8 15s., and the latter at £9 15s. per ton, Common bars of the 
ordinary ‘‘merchant” sizes were quoted to-day at from £8 to 
£8 5s., but marked bars are unaltered at £9, and Earl Dudley’s at 
£9 12s, 6d. Some makers were asking from £14 to £14 10s. to-day 
raf aaa to correspond in quality with the singles quoted at 


Puddled bars are not easy to buy. Makers who have stocks 
are keeping them till the hot weather shall have set in. At that 
time they are likely to have reached a premium, since the 
demand for finished iron will be greater, and the ability of the 
puddlers to work much less than now. 

For tin-plate bars there is a demand out of this district. Where 
they are most needed the very satisfactory price of £11 is offered 
for considerable quantities. The price should certainly bring 

_ the supply even with high-class pigs at prevailing rates. 

Pigs of all sorts from other districts were freely offered both in 
Birmingham to-day and in Wolverhampton yesterday. Con- 
sumers, however, are supplied for some time to come, and they 
did not care to purchase, nor were vendors prepared to sell at a 
sacrifice. Speculators had bought Tredegar pigs from consumers 
at £6 ; makers’ iron is firm at £7. Smelters will not sell in much 
bulk up to June. Pigs to be consumed in the iron mills of this 
district, do not realise much over £5 per ton. For native all- 
mine hot-blast pigs smelters did not care to accept orders at 

15s., and for medium sorts from £3 5s. to £3 10s. was the 

uotation. Cinder pigs were to be had at from £3 to £3 5s. 

| pe smelters are generally well provided with orders, and they 
are not therefore pressing sales, 

Forge coal was quoted at from 9s. to 10s. by the Dudley firms, 
but those a oa were not maintained with the firmness which 
has recently been noticeable. This is due in much part to the 
a from the Cannock Chase district. Cases were cited 
in which individual finished iron firms are buying Cannock Chase 
coal for forge purposes in lots which re nt 100 truck loads. 
The Cannock Chase product is to be had at prices which justify 
consumers in receiving it by truck to the nearest canal basin, 
and then boating it to their works. Even with 6d. = ton 
added to the previous quotations for best slack, Cannock 
Chase coal is precurable at under the price charged for 

_ Dudley coal by more than 1s. per ton; and best slack was 
advanced 6d. per ton with the beginning of this month. - Some 
consumers are believed to be trying to meet the increase of 
id ton in the price of Cannock Chase coal put on at the 
naing of this year by a larger consumption of slack. In 
household samples generally there is less doing at the Cannock 
Chase pits than for some time The competition of Notting- 
ham and the neighbouring fields since Cannock Chase qualities 
have been advanced continues to act very prejudicially upon the 
demand throughout the whole of the Chase. 

At a meeting of the South Staffordshire Mines Drainage 
Commissioners held in Wolverhampton on Wednesday it was 
made known thataspecial committee Fately appointed to reconsider 
the mines drainage boundaries of the Bilston and Tipton districts, 
fropceed to put the greater portion of the north-west side of the 

ilston district into the Tipton district, leaving the eastern side 
to form the Bilston district pure and simple. The proposition 
will be considered at the next monthly meeting of the Commis- 
sion. The sanction of the meeting was given to the negotiation 
of a further loan of £10,000 upon the security of the rates for the 
carrying out of surface drainage works. ‘0 complete the work, 
a further loan of £6000 will by-and-bye be i in 

Traders in this district peruse with much interest the views 
upon the future of trade which have just been publicly expressed 
by Mr. T. W. Shaw, of Wolverhampton, one of the largest hard- 
ware merchants in South Staffordshire. This gentleman speakin 
‘on Monday said that he was happy to know that better times had 
begun to dawn. The improvement in the industries of Ameri 
stimulated by an almost unprecedentedly bountiful harvest, 
led to demands for and materials too gréat: for her own 
= to supply. @ consequence the jus demand had had 

met by e orders sent to land for: execution. The 
advance in the of iron and all other metals from about the 
lowest point ever known had made all parties intérested in those 
trades anxious to obtain a supply at moderate value. Hence the | 


accumulation of orders which had strengthened and still further 
advanced prices. He trusted and believed that such 


would continue if only public confidence could be 


‘allowed to become permanent. 


NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 

Tue slight reaction which I have vane in the iron trade of 
this district during the past two or three weeks—so far at least 
as the raw material is concerned ti , and in the pig iron 
market there is if anything rather an easier tone. As is usual, 
middlemen and dealers, who hold whilst the market is firm, dis- 
play considerable anxiety to re-sell when there is any tenden 
towards weakness, and during the past week a many second- 
hand lots have been offered here for prompt delivery at 1s. to 2s. 

er ton under makers’ prices. The downward movement in Scotch 

ron has of course had a depressing effect upon trade here, but 
there bea an fall values 
a good of speculative buying, the general prospects o! e 
throughout the country being held to warrant the expectation of 
a considerable demand for iron. So far as makers are concerned, 
they are generally so well sold for the present that any tempo- 

depression in values does not affect them, and for forward 
re they are as a rule very firm at prices in some cases con- 
siderably higher than that now current in the market. 

There is no very material change to notice with regard to 
Lancashire pig iron. Local makers still report fre 2 of inquiry 
for forge iron, and indeed the pressure for this description of iron 
seems to almost as great as ever, owing to the continued 
activity throughout all branches of the finished iron trade. 
ducers, however, are already so fully sold, in some cases well into 
next quarter, that they are not able to book many new orders at 
present, and a eal of common forge iron which had pre- 
viously,been lying in stock is being got rid of where consumers 
are unable to obtain ordinary qualities. For foundry iron the 
demand is still only very limited, and although with the present 
restricted production makers have only a small quantity to offer, 
the supply is quite equal to the requirements of consumers, who in 
some cases are anxious to defer deliveries of the iron they have 
already bought. Prices are the same as last week, the quotations 
for delivery into the Manchester district remaining at about 70s. 
per ton, less 24 per cent. for both foundry and forge qualities. 

As I have already intimated, there has been a considerable 
amount of underselling in outside brands, and Lincolnshire, Derby- 
shire, and Middlesbrough irons, can all bought at under 
makers’ prices. Middlesbrough iron, for prompt delivery into 
the Manchester district, is offered at about 68s. 4d. per ton net 
cash ; but for delivery into next quarter 72s. is asked. Makers’ 
prices for Lincolnshire and Derbyshire iron, delivered over the 
next two months, are about 76s. 6d. per ton, less 2} per cent.; 
but there are sellers in the market at lower figures than this. 

A very active demand is maintained for all descriptions of 
finished iron, and makers of bars, hoops, sheets, and 
full of orders, both on home accounts and for export. Prices are 
very firm, at about £10 10s. for hoops, and £9 5s. to £9 10s. for 
ordinary Lancashire bars delivered. into the Manchester district. 
There is also a good deal of inquiry for old rails; but these are 
now difficult to obtain. For puddled there is also a good 
demand, and for delivery into the Manchester dissrict prices 
range from £6 10s. to £7 per ton. ‘ 

ith regard to other branches of trade, there is not much to 
add to what I have stated in previous reports. There is an 
improvement, it is true, but it is still only of a very partial 
character, and recent reports froma the trades unions show only a 
very slight increase in the number of men employed in those 
branches of industry which are the basis of any activity.in the 
iron trade. There is, however, generally a more hopeful feeling, 
and in some branches there is already decidedly more activity. 
The revival in the shipbuilding trade has naturally brought a 
considerable amount of work into the hands of marine engineers, 
and tool makers report an increase in the number of inquiries, 
which may be regarded as a preliminary to an increased amount 
of business. There also appear to better prospects for 
machinists, although the improvement in the cotton trade is not 
et sufficiently established to warrant any large number of orders 
ing given out for new machinery. motive builders are 
still £ nly engaged on old orders, but the new work coming in is 
not very important. 

The coal trade continues dull, and so far from there having 
been the advance in prices which was generally expected, there 
is, if anything, rather an easier tone in the market. Whatever 
increased demand has been produced by the revival in some of 


tes are 


the coal consuming branches of industry has been fully overtaken | 1 


by an increased production, and the result is that supplies are 
still abundant in the market, and prices are ay down at a low 
point. The better classes of round coal are now difficult to move, 
and stocks are accumulating. Common round coals and engine 
fuel meet with a fair demand, but there is noscarcity of supplies. 
There is a slight giving way in prices where sellers are anxious to 
move off stocks, and the ave selling prices are about 8s. 3d. 
to 8s, 6d. for good Wigan Arley ; 6s. 6d. to 7s. 3d. for inferior 
sorts; and Pemberton four-feet 6s, 3d. to 5s. 9d. for common 
round coal ; 4s. to 4s, 6d. for burgy ; 2s. 9d..to 3s. 3d.. for good 
slack; and 2s, 3d. to 2s. 6d. for common at the pit mouth. 

The shipping trade continues quiet, and sellers have to take 
= prices than those which have lately been asked to secure 
orders. 

An active demand is maintained for coke, and prices are firm. 

The wages question in South West Lancashire was again under 
consideration at a meeting of miners’ delegates, held at Wigan, 
on Monday, but as the masters still decline to grant any advance, 
the matter was again adjourned. The adoption of a sliding scale 
for the regulation of wages is, however, being wu: , and it was 
also proposed at the a t the output should be restricted, 
but with 1 to this no definite resolution was come to. 

A very firm tone still characterises the hematite trades of 
North Lancashire and Cumberland, and itis every week more 
and more evident that the revival which has taken place in trade 
is of a permanent and not of a temporary character. Makers, as 
I have previously reported, are very aay, sold forward, and at 
the present moment there is a very considerable demand, both 
from America and the Continent, in addition to a more 
than ordin uest-on home account. Buyers who have 
been withholding their orders in hopes of being able to negotiate 
business at lower prices are now anxious to place their orders 


before an anticipated increased value comes about with the open- | all 


ing of the spring season. Prices are steady at 130s. per ton at 
makers’ works for all round qualitites of Bessemer iron, and 125s. 
to 130s. for forge iron of No. 3 quality. Steel makers are in full 
work, although a temporary d ent with the rail finishers 
of the Barrow Steel Works in the early 
of the 
— ore is.in considerable demand, and the output has been 
considerably accelerated of late. . Prices remain steady at from 
30s. to 35s. Irish ore and Spanish ore is being largely imported. 

Engineers and others engaged in the minor industries of the 
district are fully employed. 

There is a considerable number of skilled and unskilled work- 
men finding their way to this district, probably by the news of 
better 3 but although more employment is afforded 
sa case six months ago, large numbers are unable to find 
wor! 

Coal is firmer in tone, and coke at.the Durham ovens, from 
which this district receives its main supply, has advanced to from 
29s. to 32s. per ton. - 

_ shipping trade, considering the period of the year, is well 
employed, 

y aye SP has been made with the liquidators of the 


Whitehaven Shipbuilding Yard to purchase the yard, machinery, 


than | the Siemens-Martin principle, and I 


&c., of the old company, and form a new company with a capital 

of £80,000 in 800. shares of £100 each. The agreed upon 

with the liquidators is £15,000, but only on condition that the 

ase be effected by the 17th inst.; if not purchased by that 

ate the agreement will fall through. A considerable amount of 

capital is already forthcoming, a ere is little doubt but that 
the new company will be successful. 


THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 

Locatty there has been no Sy game change in the value of 
iron during the week, though late rates are firmly maintained, 
and the tendency is upward. On ’Change there is less animation, 
and the late heavy advances are scarcely upheld. The pace was 
too fast to last. 

Charlton Ironworks are to be sold—or, to speak more correctly, 
offered for sale—in a short time. The loose plant, iron, and 
scrap were sold last-Thursday.. None of the lots sold at less than 
the market qactations, and some were considerably higher. 
250 tons of ees* ed from 2s. to 3s. 6d: cwt.; 100 tons 
of puddled , 48. 7d. to 6d. cwt.; tons of 
wheels ane: and scrap, from 2s. 9d. to 4s. per cwt.; 25 tons 
of double-head and T rails, 5s. 5d. to 5s. 8d. per ewt.; 15 tons of 
wrought gt wey 5s. lld. per cwt.; 15 tons of old rolls and 
pinions, 4s, 9d. &e. 

At the Atlas Steel and Iron Works (Messrs. John Brown and 
Co., Limited) there is ¢. activity in nearly all the depart- 
ment. Ship-plates (steel) and boiler-plates are very largely cailed 
for. The company are at present engaged on ship-plates for the 
Majestic, the Colossus, the Canada, the Cordelia, and the Con- 

ueror; and armour-plates are being made for the turrets of 

.M.S. Ajax. These plates, on the “Ellis” process, are 16in. 
—_ but it is possible that 14in. of this armour may be found 
sufficient. 

I stated some time ago that Messrs. Samuda, the shipbuilders, 
had a contract in their hands for the construction of two iron- 


clads for the Argentine Republic, and that the plates for these ~ 


war vessels were being manufactured at the Atlas Works. I am 
now informed that the Argentine Republic is now endeavouring 
to negotiate for the purchase of a Turkish ironclad with the 
view of saving time. If the Turks come to terms only one 
war-ship will be built in this country. The Argentine Republic 
isthe first foreign Power to use steel-faced plates in its navy, 
which is rapidly ming very strong. 

Much interest is excited here by the increase to the naval 
strength of Italy by the proved seaworthiness of the Duilio. Her 
engines haye s the test applied to them, and the ship has 
made a speed of 14 knots an hour. This speed, with 22in. plates 
and 100-ton guns, is considered very satisfactory. There is 
nothing to equal the Duilio in the British Navy. The nearest 
to it is the Inflexible, to be armoured with 20in. plates, and 
armed with 80-ton guns. Italy at this moment haa the most 
powerful ironclad afloat, and next time she has “ trouble” with 
Austria for contested seaboard evidently means to reverse the 
battle of Lissa. 

At the Cyclops Steel and Iron Works—Messrs. Charles Cam- 
mell and Co., Limited—there is very great activity in rails, which 
are now freely quoted as high as £10 10s. Other however, 
do not quote quite as ag | a pricg, though at the Atlas Works 
special sections rule even higher. birails are still in request for 
the United States and other markes. 

Several capital orders for Russia are now being received. These 
are principally in files, frame-saws, certain kinds of edge-too 
and also in rails machinery. ‘There is also a brisk deman 
for steel from the United States, the Continent, and other quar- 
ters. Prices, it will be observed from the quotations I have sent 
you this week, are still tending upwards, and the advanced quota- 
tions do not appear to affect the demand. 

I hear the silver manufacturers are complaining a little, but trade 
is usually languid after Christmas. There are some orders 
in hand from Australia, as well as from some sea-side hotels in 
our own country. 

House coals have been generally reduced by 10d. per ton; but 
I do not hear of any change in steam coal, which is, indeed, a 
trifle firmer if anything. 


NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

Tux Scotch iron trade has beenin a comparatively dull condi- 
tion throughout the pest week. Very little business has been 
done, and prices of both warrants and makers’ iron exhibit a 
arge reduction as compared with those of the preceding week. 
This altered state of the market is due to different causes, the 
most important of which is that, for the time at least, there is a 
decided stoppage in the inquiries for pi 


on American account. 
Speculators: are also busily at wor! 


in the Glasgow market 


essrs. Connal 


very depressed at the opening on Monday at 67s. 3d. to 66s. 9d. 
receding to 66s. 3d. cash, then improving to 66s, 6d. cash, and 
67s. one month. Business opened in the afternoon at 66s. ten 
days and 66s. 3d. one month, receding to 65s. 6d. cash, but 
pe her at the close to 66s. cash and 66s. 6d, one —s 


day, up to 66s. one month, and 65s. cash. To-day—Thursday— 
the market was firm at 67s. 6d. one month, to 68, 6d., and 66s. 6d. 
to 67s. 6d. cash. 

As indicated above, there has been much less inquiry for ship- 
ping iron, and the quotations of makers’ brands are again reduced 
round. G.m.b., No. 1 is 2s, 6d., and No, 3 3s, lower, and No. 1 

brands are reduced from in different amounts varying 
from 2s. 6d. to 7s. per ton; No. 3 from 3s, to 5s, The exact 
quotations are given in the ‘‘ Prices Current.” 

There is a continuance of activity at the malleable iron words, 
but fresh orders are not sonumerous. Generally prices for manu- 
factured iron are the same as last week, but an increase has been 
intimated in sheets. At the beginning of the improvement in 


October merchants in many instances hased largely in case 


not be so 
The steel manufacture is so profitable that we are promised a 
number of new works. Just now Mr. Colville, of the Dalzell 
Ironworks, Motherwell, is laying down plant to make steel on 
hear that the Messrs. Neii- 
son, of Mossend Ironworks, are taking steps in the same 


direction. 

' Last week’s shipments of iron manufactures from the Clyde 
embraced £22,000 of machinery, of which £8966 went to Otago; 
six locomotives, valued at £7300, to Bombay ; and two locomo- 
oo, valued: at £5000, to Bilbao; £5800 se machines, of 
which £3235 went to France, £1810 to Spain, and to Boston ; 
£10,000 miscellaneous iron manufactures, of which £2000 went to 
Bombay, £1750 to Boston, £2300 to France, £1000 to New York, 


| 
r: ‘running down” the prices, and perhaps for this they cannot 
be by J much blamed, as the rates have undoubtedly Are too 
. high for a number. of veeks, and were the means of seriously 
% checking the demand. The shipments last week were large, but 
" this is partly accounted for by the fact that the preceding week’s 
i | return was not ily made up. Ironmasters are keeping HY the 
FE production although stocks are steadily increasing. 'The addition 
4 | to the stocks in the hands of aT and Co. since last 
é | report is 3453 tons. ‘The arrivals of pigs from Middlesbrough 
| have not been quite so good. 
Business was done in the warrant market on Friday morning j 
at from 68s. 6d. to 68s. cash, and 69s. to 688. 6d. one month, the 
same quotations being noted in the afternoon; and after hours 
4 68s. for the next week was offered by sellers. The market was : 
tion that Gartsherrie prices had _ reduced 7s, per ton. Busi- *s 
4 ness was done at 65s. 3d. to 65s. 74d. cash and 65s. 74d. to 66s. 3d. 
one month. _A better tone characterised the market on Wednes- 


THE ENGINEER. 


The coal trade is quiet, although the export demand is better 
than it was some weeks ago. 

In the Glasgow district the miners are almost all at work, 
earning wages varying from 3s. 10d. to 5s. per day. In some 


places advances are ht, but in the t state of the trade 
they are not likely oie conceded, . Andrew Spencer has 


resolved to close his collieries at Dalserf. At Shotts the furnace- 
men and others connected with the ironworks have received an 
advance of 10 per cent. on their w: The miners’ strike at 

nan is at an end, the men having e back to work at 
their old wages. Disputes have been in existence at some of the 
ironworks in Ayrshire. It is understvod that an arrangement has 
been made with the men at Dalmellington, but it is stated that 
at Glengarnock ironworkers from Wales are to take the place 
of those on strike. The price of coals has been reduced at Kil- 
from 3d. to 9d. per ton, according to 
quality. 

The coal masters and miners of Fife and Clackmannan have 
been holding meetings with the object of arranging a sliding 
scale of wages. ‘The conferences were amicable in their nature, 
but district meetings of the men have since been held, at some 
of which resolutions have been adopted that the masters should 
be called upon to disclose their selling prices, or else give an in- 
crease of per day on the — The dispute remains thus 
unsettled, but in the meantime the men are at work, and there 
is an abundant supply of coal. 


THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

Tue tone of trade continues firm, and considering the pinnacle 
to which prices suddenly attained a few weeks since, it is mar- 
yellous how little variation there is. The general price for No. 3 
remains 60s. 6d: Transactions have been heard of at 6d. above 
and below that figure. The monthly returns of the Cleveland 
Ironmasters’ Association were not issued on Tuesday, but it was 
pretty generally believed that stocks were considerably reduced, 

consequently there was a firm tone. 

The returns were issued on Wednesday night, and as the state 
of the Cleveland iron trade is now of the utmost importance to 
every iron-making district, I cannot do better than quote them. 
There were ninety-nine furnaces in blast at the end of January, 
as compared with ninety-six at the end of December, and ninety- 
two at the end of January, 1879. 

MAKE OF CLEVELAND PIG IRON. 
Port of Middlesbro’. Total ¢ district. 


Tons. ‘ons. 
Month ending Dec. 31st, 1879.. .. .. 121,866 .. .. 148,059 
Month ending Jan. Sist, 1880.. .. .. 126,428 .. .. 154,512 
Increase upon Dec., 1879 .. .. .. 6,453 


MAKE OF OTHER KINDS OF TRON 
(Including hematite and spiegeleisen). 


Month ending Dec. 3lst, 1879 .. o Sa 
Month ending Jan. 31st, 1880... .. .. «+ «+ 84,720 
Increase upon Dec., 1879 .. .. 2,592 

Increase upon Dec., 1879 .. 9,045 


SHIPMENTS FOREIGN OF “IG IRON FROM PORT OF 
MIDDLES ‘ROUGH. 


Month ending Dec. 31st, 1879... .. .. 16,206 
Month ending Jan. 3lst, 1880... .. «+ «+ 32,370 
Corresponding month last year .. .. «+ «+ 17,247 


Increase upon Jan., 1879 .. «+ 15,123 


SHIPMENTS COASTWISE OF PIG IRON FROM PORT OF 
MIDDLESBROUGH. 


Month ending December 3ist, 1879 .. .. 50,378 
Month ending Jan. 31st, 1880... .. .. .. «2 46,571 
Corresponding month last year .. .. .. «. 22,504 

Increase upon Jan., 1879 ..  .. 24,067 


MAKERS'*STOCKS OF CLEVELAND JRON. 


Port of Middlesbro’. 
Tons. 
Dec. Sist, 1879 .. oc 85,875 .. 96,289 
Decrease upon Dec., 1879 .. «+ «+ 16,655 


STOCK IN WARRANT STORES. 


‘ons. 
Public stores, Dec. 3ist, 1879.. 122,074 Jan. 3ist, 1880 128,700* 
Makers’ stores, Dec. 8lst, 1879 64,523 Jan, 31st, 1880 66,350 


ABSTRACT. 


Increase in make of Cleveland iron upon Dec., 1879 .. 6,453 
Decrease in makers’ stocks upon Dec., 1879 .. .. .. 16,655 
Increase in stock in public stores upon Dec., 1879 .. 6,626 
Increase in stock in makers’ stores, upon Dec., 1879 1,827 


* In North-Bastern Railway Company's stores .. .. .. 22,116 


In Messrs, Connal and Co.'s d 106,584 
128,700 
The extensive undertakings of Messrs. Hopkins, Gilkes, and 


Co., Limited, are to be taken out of liquidation, and a new com- 
pany formed out of the chaos of the old com y. As lI 
announced a week or two ago, the claim of the South Australian 
Government, which was the great hindrance to action, has been 
removed, and the creditors have already been paid 18s. 4d. in the 
pound, and arrangements are on foot for clearing them off alto- 
gether in cash in preference to offering them debentures in a new 
company. A meeting of sharehclders was held on Tuesday, at 
which it was agreed that application be made to the court for 
staying proceedings in the winding up, and that the scheme of 
reconstruction as proposed by the liquidator, Mr. Edwin Water- 
house, be 

Messrs. Bell Brothers and Co., Limited, intend putting their 
furnaces at Walker-on-'Tyne into blast at once. 

On Tuesday the Thrislington collieries, which were part of the 
propert of the Rosedale and Ferryhill Iron Company. 

mai which went into liquidation ale last year, were offered 
for sale by public auction at Middlesbrough. There was, how- 
ever, no bidder, owing, probably to a current belief that they 
would be sold by private treaty to some of the leading share- 
holders in the company, who are constituting a new company. 
Mr. C. E. Miiller is preparing the Erimus Ironworks, near 
pitdiccheonsh, for Bessemer steel production, respecting which 
I shall be able to furnish full details shortly. ; 
The shipbuilders’ wages question, which assumed quite a 
threatening attitude a few days since, is now in better form. The 
notice given by Messrs. R. Dixon and Co.’s men terminated on 
Saturday. Their demand for an increase of 74 per cent. was, 
however, compromised by the firm ying them 5 per cent., and it 
is very probable the same course adopted in the other yards 
as the men’s notices fall due. 

The manufactured iron trade is very brisk, and prices are still 
ascending. There appears to be no lack of orders, and the 
American demand for puddled bars continues. 


WALES AND ADJOINING COUNTIES. 
' (From our own Correspondent.) 

- A coop deal of special pleading has appeared in the columns of 
the local newspapers of late in ‘edvouscy of the Ocean scale as 
against that of the Coalowners’ Association. It is accompanied 

re e offer y the managers e to 
if they liked and appioed for 
taken in that rejection. 


This division is to be regretted, for putting aside the merits of one 
or demerits of the other scale, it Spe out the almost certain 
probability of rupturesin the future. We shall now havethreescales 
in operation, that of the Association, the Ferndale, and the Ocean. 
This will bring three rivalries into the market, and if one bod 
can manage to pay their men better wages than others, then col- 
liers will me dissatisfied, and the old strikes will return again. 
In competent opinion, the scale of the Coalowners’ Association is 
by far the best in its entirety, and will work better in the end 
for both owners and colliers. It is not too late for a correc- 
tion of this, and I am surprised that coalowners do not take a 
leaf out of the book of tin-plate workers, and work in profitable 


unison. 
The whole of the Welsh industries now present a flourishing 


appearance. Iron, steel, coke, coal, tin-plate, sheets, and bars 
are in good d, and in every valley there is the utmost 
activity. 


The — iron shipments of the week have been my orl 
under tons from Cardiff and Newport, the leading ones being 
489 tons of rails to New Orleans from Rhymney, 700 tons to 
Baltimore from the Treforest Iron and Steel Company, 431 tons 
4 the Mauritius, by Guest and Co., and to Bilbao 180 tons from 

e same, 

Rhymney is steadily p ing with geese and addi- 
tions. Tredegar and the Forest Iron and Steel are also turning 
out good work, and at Cyfarthfa the | stocks of puddled bar 
are rapidly disappearing. At Melingriffith orders are coming in 
well, the colliery there too is busy, and the change from plet 
stagnation to one not only of activity but advancing wages is 
remarkable. 

I cannot confirm yet any of the alleged movements at Aber- 
nant and connected works, nor has there been any official confir- 
mation of a movement at Gadlys, though there are some reasons 
to believe that negotiations are ding tations in the iron 
and steel market remain much about the same, and the last 
‘‘jump,” as buyers and sellers call it, appears to have had some 
slight effect in the lessening of the demand. Judging from 
the steadily advancing price of ore and coke, the increasing 
wages to the men, and the difficulty in obtaining sufficient hands, 
I have a stro. ae that prices are not going to stop at 
their present level, and another flush from the States will send 
them up considerably. In the matter of men, an agent has been 
in Wales from Scotland endeavouring to secure 400 good iron- 
workers, and some have already left. 

Such is the demand for coke that small bituminous coal is now 
quoted at the price of large, and 8s. 3d. and even more is a com- 
mon figure. is still quietly advancing ; best double screened 
commands 10s. 6d., and the demand for all kinds is excessive. 
Thomas and Griffiths are bringing No. 2 seam into work after 
stopping four years, and twenty coke ovens are being prepared. 
Rejoicings have taken place this week on the occasion of the coal 
winning at the ae ey, Rhondda, and at Briton Ferry 
coal has been won at Torymynydd. 

Great efforts have been made at the Cardiff Docks this week 
to sustain the advance in price, and successfully. The animation 
there is excessive. An excellent authority assures me that prices 
will certainly reach 12s. in a very little time. Freights are im- 
proving steadily at the ports. 

At Newport 11,375 tons of iron ore from Bilbao came to hand, 
and the export of coal was well maintained. Swansea, too, has 
exhibited a great deal of activity of late, and the work from 
Landore to Ystalyfera being unusually brisk contributes largely 
to the prosperity of the port. 

A large meeting at Mountain Ash has been held by the colliers, 
and resolutions dl approving of the general sliding scale, 
and a determination to try and influence the Ocean colliers also 
to give way. 


PRICES CURRENT OF IRON AND STEEL. 


Tue following prices are corrected up to last night, but it should be 
borne in mind that in many cases makers are prepared to quote different 
terms for special contracts. It is obviously impossible to specify these 
cases and terms, or to give more than the market quotations and makers’ 
prices. Readers should also refer to our correspondents’ letters, 


PIG IRON AND PUDDLED BARS. 


ScoTLanp— £8. d. 2s. 4d. 
G.m.b.—No. 1 - 810 0° Glengarnock—No. 1 316 0 
- 360 Bas. 8.7.9 
Gartsherrie -No. 1 - 316 0; Dalmellington—No.1.. 310 0 
No. 3 3 7 0} No 8.. 8 5 
Coltness—No. 4 0 0| At Ardrossan, 
.. .. 0} 
Summerlee—No. 1 . 4 0 0| Shotts—No.1l.. .. .. 816 0 
No. 3 87 0} BOB 
*“Monkland—No.1.. .. 8310 0) At Leith. 
No. 3.. 3 6 0) 
Clyde—No. 1 .. 310 © | CLEVELAND— 
Govan—No.1.. .. .. 310 0} No.2... « 3 4 6 
At Broomielaw | No. 4, foundry .. « 3 0 0 
Calder—No.1.. . $16 0; No.4, forge .. .. .. 8 2 6 
o.3.. .. .. 8 7 0] Mottledorwhite .. .. 219 6 
At Port Dundas. | Thornaby hematite .. 3 6 0 
ee ee 8 tin-plate pig iron, 130s. at works. 
0. 


. 3 foundry pig iron, 85s. 0d. do. 
25s. 


£20: 4 
Waxes—Iron rails, f.o.b. 900to000 
Iron bars, f.o.b. 9 0 000 
Dersysurre—No. 1, at Sheffield .. 815 0to 400 
No. 3 oe es oe «+ 810 Oto 315 0 
Lancasnire, in Manchester—No. 3& No.4 310 0 to 0 0 0 
K. H. Messetmoun - 615 700 
Hematire, at works, 24 dis. for prompt cash. 
m ** mer "—No. 1 to No. 3 -- 610 0to 615 0 
Forge, mottled and white .. $0 
Maryport Hematite—No. 1 to No. 3 - 610 0to 7 0 0 
Puddled Bar— 
Wates—Rail quality, at works 610 0to 00 0 
CLEVELAND, delivered on trucks as -- 6 0 Oto 6 5 0 
MIDDLESBROUGH léin., plate quality, perton 6 2 6to 612 6 
LANCASHIRE ee os 610 Oto 7 0 0. 
Gtascow, f.o.b. .. oe oe oe 9 0 Oto 000 
MANUFACTURED IRON. 
Ship Pla’ 
Guasoow, f.o.b., per ton PY - 910 Oto10 0 0 
Waxes—At works, net .. ee oe 9 0 0Otold 0 0 
MIDDLESBROUGH .. oe 910 Oto 915 0 
Boiler Plates— 
ae os es os - 12 0 Oto 0 0 6 
Lancasurre, to 5 cwt. each plate .. -- 1010 0to 1310 0 
SHEFFIELD .. 1010 0t0 1310 0 
Bew and Low Moor— 
Under 2} cwt. each, uptodcwt. percwt. 2 2 Oto 2 7 0 
4cwt. up to7 cwt.and upwards... 210 Oto 219 0 
STAFFORDSHIRE, per ton os oe -- 1010 O0to18 0 0 
free on trucks -- 10 5 Ot0o12 5 
Gtascow, f.o.b., per ton 1010 Otoll 0 0 
le Iron— 
Bow ine and Low Moor, per cwt. .. 
STaFFORDSHIRE, per ton 910 Otol2 Q 
LascaSHIRE oo eo os 9 0 Otold 0 0 
STockTon .. ee os oe 710 Oto 9 0 0 
Rovunp Oak - 10 2 6tols 0 O 
CLEVELAND se -- 815 Oto 915 0 
Gtascow, f.0.b., per ton oe - 810 0t0 900 
Bar Iron— 
Low Moor and Bow per ewt. .. 019 Oto 140 
STAFFORDSHIRE, per ton oe oe 9 0 0to1210 0 
Rounp Oak ad os 00 0to 000 
t Bars— 
STOCKTON .. we os oe 810 0to 1010 
WELSH 9s ge oe 81 Oto 9 0 
LANCASHIRE os os oe oe - 9 0 Oto 915 0 
Suerrietp—Bars from warehouse .. 910 0to 0 0 0 
” 10 Oto 0 0 
ee 1310 000 


Nail Rods.—Guascow, f.o.b., perton .. 9 0 Oto 0 0 0 
CLEVELAND oe + 810 0to 910 0 
Railway Chairs—Gascow, f.o.b.,perton 5 0 Oto 610 0 
Pi LASGOW, f.o.b., perton .. .. 5 0 Oto 610 0 
Sheets—Guasaow (singles), per ton |. 1110 Oto 0 0 0 
STEEL. 

SuerrieLp—At works— £84 £8. 4, 
Spring se ee 14 0 0t022 0 0 
Ordinary cast rods ee ee es - 15 7 6to 22 0 | 
Fair average steel 0 Oto 33 0 
Sheet, crucible .. 21 Oto6l 0 0 
Sheets, Bessemer oe 16 0 Oto 22 0 0 
Second-class tool.. 82 0 0to46 0 0 
Best special steels 490 0t076 0 0 

Best tool 0 O0to70 0 0 
Special tool .. 7 0 Otoll2 0 0 
—Siemens, at works . ee 0 0tc 000 
er, at works .. ‘ee 9 0 0 0 
Wares—Rails .. 1010 Otol 5 0 
Bessemer iron .. 615 0t0 7 0 0 
Sheffield steel shi 15 0 O0to16 0 0 
Sheffield stoel boiler plates es «a + 1610 0t01710 0 
MISCELLANEOUS METALS. 

8. 
Copper—Chilibars -. .. perton 71 0 O0to72 0 0 
h cake and ingots 723 0 0to80 0 0 

8) 

ee 5 0t.00 0 0 
British blocks, refined.. -- 0 0t0 1060 0 
bars ae én 103 0 0t0 1040 0 
—English pig 11810 0 t0 1815 0 
Spanish do. 20 0 0to00 0 0 
oe 20 0 Oto 2015 0 
Spelter—Silesian oe 21 0 0t000 0 0 
lish .. oo 0 0 0to00 0 0 
c—English sheet .. 2 0 0t0 2510 0 

Phosphor Bronze—per ton— 

Bearing metal XI ai oe - 110 0 Oto 00 0 0 
Otheralloys .. oe 1145 0 0t0130 0 0 
Nickel, per Ib., 2s. 6d. to 3s. 

COAL, COKE, OIL, &c. 

Coke— s.d. £s.d., Glasgow—Per ton, f.o.b.— 
Cleveland, at ovens 0 16 0—1 00 Main.. .. .. 0 80-0 00 
Derb; « 0140-0160 Splint .. .. 0 860 90 
Sheffield 0150-0170 Smithy 0 11 6—0 13 0 
redegar . - 120-0 00 

Arley .. 86—0 90 

Dewdine Pemberton 4ft. 0 6 6—0 70 
Forge coal .. 0 560 60 

mvel 

ck .. .. 0 88-0 60 
South Yorkshire—At the pits— 

ranch .. .. 011 2—01311 | Oils, tun— £8.d. £8.d. 
Silkstone,house 0104-0116} Lardoil .. .. 42 00-4400 
Converti 0 76-0 90 « 27 00-0060 
Steam *.. 0511-0 66 Rapeseed, brown 28 10 0—28150 

Wales, through.. 0 0 0—0 00] Petroleum,refin’d 
Steam, less2}.. 0 8 3-0 108 (per gal.) .. 0 05% 0006 
House, at port 0 79-0 93 
Small steam .. 0 23—0 36|Tallow.. .. .. 4300-4500 
Small house 083-0 0 0 


* Supplied to railway companies and large works. 
PRICES CURRENT OF TIMBER. 
8. 


£8. £ £8. £8. 

Teak, load .. .. ..12 0 18 0 | Quebec pine, 2nd., 910 15 10 

Quebec pine, red 80 45 7 

yellow.. 8 5 5 0 Canada, spruce Ist. 10 0 12 0 

pitch .. 3 5 410 8rdand2nd 610 8 0 

Oak .. .. 415 515 New Brunswick .. 6 0 710 

Birch .. .. 8 56 415 Archangel .. .. 910 1615 

Elm .. .. 40 415 St. Petersburg ..12 0 14 0 

Finland .. .. .. 710 910 

Dantsic & Meml.oak 310 5 0 Wyburg .. .. .. 810 919 

Fir .. .. «. «. 2 & 410 | Battens, all sorts 5 0 710 

»» undersized 110 2 | s. d. 8. d. 

First yellow .. .. 11 0 1b 0 

Swedish .. .. 110 2 5 on, 20-0 

Wainscot, Riga, log.. 215 610 Second quality .. 76 9 0 

Lath, Dantsic,fathom 4 0 510 Mahogany, Cu 8s. d. s. d, 

St. Petersburg. 6 0 710 supertictal foot. 0 6 0 8 
DeEAxs, per C, 12ft. by Mexican,do. .. 0 4 0 
8 by 9in. Honduras,do,. .. 0 4 0 

Quebec, pine Ist .. 13 0 23 10 


Epps’s Cocoa. —GRATEFUL AND Comrortinc.—“ By a thorough 
knowledge of the natural laws which govern the operations of 
digestion and nutrition, and by a careful application of the fine 

roperties of well-selected cocoa, ort gw has provided our 
breakfast tables with a delicately flavow verage which ma: 
save us many heavy doctors’ bills. It is by the judicious use of suc 
articles of diet that a constitution may be gradually built wu 
until strong enough to resist every tendency to disease. Hundreds 
of subtle maladies are floating around us ready to attack wherever 
there is a weak point. We may escape many a fatal shaft by 
keeping ourselves well fortified with pure blood and a properly 
nourished frame.” —Civil ice Gazette. Sold only in packets 
labelled—‘‘ James Epps and Co., Homeopathic Chemists, 
London.”—{Advt.] 
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IRON RAILWAY SLEEPERS. 
No. VIII. 


In consequence of the favourable results obtained, the 
Bergand Mark Railway—to which system the Ober Ruhr- 
thal line belongs—have adopted the Vautherin sleepers ona 
more extended scale. They concluded in 1877 a contract 
for no less than 80,000 of them, complete with accessories, 
at a cost of about 600,000 mk. (£30,000). By the courtesy 
of the engineer and directors we are enabled to reproduce 
the whole specification for this important contract, which 
will be found interesting not an arm its subject matter, 
but as showing the form in which German railway speci- 
fications are drawn up, and the care with which they are 


It may be usefully illustrated and explained | j 


re 

by ~ following remarks, mainly derived from Herr 
rndts. 
The exact arrangement of permanent way which was 


F1Q.28 


decided on for the contract is shown in Figs. 28-31, 
taken from lithographs of the contract drawings. It 
was generally similar to that already in use on the Ober 
Ruhrthal line. The enlargement of the holes by the 
cutting action of the fastenings, which had been so much 
complained of in Belgium and elsewhere, had been there 
overcome by simply making the top of the sleeper about 
double its former thickness—}in. instead of jin.—the 
sides retaining their original thickness. This thickening, 
however, had only been the middle 
the top, where the holes ormed. In the haa 
sent contract this was improved on by giving the whole 
of the top this same thickness, thus strengthening the 
angles where it joins on to the sloping sides.* The fasten- 
ings on the Ober Ruhrthal Railway were of the type 
which seems to have been first used on the Northern 


jected in the earlier experiences with these 
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yjecting over the gib as before. This enables it to be 

riven right down between the gibs to whatever depth is 
necessary, and thus ensures a firm joint. It had been ob- 
i fastenings that 
the lips of the gibs were apt to get torn off by the worki 
of the rail. On the Ober Ruhrthal line this was foun 
to result from the gibs being cut out of flat bars across 
their length, so that there was no fibrous cohesion be- 
tween the nose and the body of the gib, and the rail had 
only to tear one fibre away from the next. The evil was 
in that case remedied by having the gibs cut lengthwise 
to the bar. In the present contract care was taken that 
this should be adhered to, the direction of the fibre 
being marked upon the drawing of each piece; and 
in addition a certain number of steel fastenings were or- 
dered by way of trial. The tenders for fastenings per 
1000 kg. were about 260 mk. in iron, and 360 mk. in steel 
—say £13 5s. and £18 7s. respectively per ton. 


During the inquiries made by the directors before de- 
ciding on the new contract, they received — from 
one line that the Vautherin sleepers did not form a suffi- 
ciently solid and were apt to give way under traffic. 
The experience of the Ober Ruhrthal line, parts of which 
had gone six to ten months without re-packing or adjust- 
ment, proved that this was not the case wi g or- 
dinary ballast. The defect was, therefore, doubtless in 


in fitting them together. These two gangs averaged a 
length of 450m. of track per day, and on occasions did as 
much as 600m. in a day of moderate length. In addition 
to these, other gangs to the number of one man per 10 
to 15m. of track were employed in ballasting. To carry 
on the work expeditiously a special routine was found 
desirable, which, however, was soon acquired ; and when 
once the fixing was complete the system left nothing to 
be desired as to stability and firmness, the rail and sleeper 
orrenene to be united into a single mass by the firm grip 
of the fastenings. 


We will now proceed to give the specification of the 
Berg and Mark Railway for Vautherin sleepers :— 


SPECIFICATION. 
Bere anD Mark Ratiways. 

Terms of contract for providing 93,000 iron crosssleepers, and the 
corresponding fastenings, for laying down, renewal, and mainten- 
ance of railway construction on the Vautherin system. 

Section 1, 

The quantities to be provided are as follows :— 

Lot 1. 34,000 = 1,598,000 kilogs. iron cross sleepers of the 
heavy section. 

» 2 16,000= 836,000 kilogs. iron cross sleepers of the 

eavy section, each armed with 

8. 43,000 = 1,707,000 kilogs. single 

= ) logs. single iron cross sleepers o! 

the light section ; or, if required, 
in lieu of this: 

43,000 = 2,021,000 kilogs. iron cross sleepers of the 


heavy section. 
» &  5000= 1100 kilogs. outside gibs A. 
» 5 131,100= 49,000 ,, “a B. 
» 6 10,500 = ” ” B,. 
= 4050 ,, B,. 
» 8 000 = 300, ” B,. 
»y 10. 165,300= 42,160 ,, inside gibs D. 
» 11. 141,100= 16,780 ,, closing gibs E. 
» 12, 10,500 = 
» 18. 13,000 = 2100 E,. 
” 1000 = ” Ey. 
16, 165,300= 66,100 ,,  cotters. 
Section 2 


The estimates must be given either for each of the lots as below 
or for the whole quantity. Of the iron cross sleepers, 93,000 have 
to be ordered, viz., 50 of the heavy and 43,000 of the light 
shape. The Royal Railway Administration reserves itself, how- 
ever, the power of taking 43,000 heavy sleepers, instead of 43,000 


the ballast, not in the sleeper. Of course, whenever a | ligh 


sleeper is not perfectly packed, it will sink and rise again 
under the a If the ballast is too clayey to 
permit free circulation of air, this rising forms a vacuum 
which sucks into itself any water out of the adjacent clay. 
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Under the next load this water is squirted back a 
any fissures in the sleeper or ballast, but it continually 
returns, and thus gradually 
brings the leyer imme- 
diately under the sleeper 
into the condition of mud, 
thereby reducing the fric- 
tién, and rendering a move- 
ment of the sleeper only 
too probable. is, of 
course, applies to wooden 


Railway of France, and to have gradually super- 
seded all other methods, such as clips and T- 
headed bolts, &c. On the inside of the rail there are 
placed two gibs, the lips of the inner one bearing against 
the upper and under aide of the sleeper-top, and those of 
the outer one against this under side and the top of the 
rail-foot. These are a in place by a taper cotter in 
the usual manner. On the outside of the rail is a single 
hook-shaped gib, which is slipped into its hole by turn- 
ing it in a vertical plane, and which grips the rail-foot 
and the similarly to the on 
the inside. It has, however, in addition a lip at the back 
which bears on the sleeper-top and prevents the rail from 
rising. This arrangement answers everywhere on the 
straight, but upon a curve it must be modified to suit the 
spreading of the gauge. Several patterns of fastenings 
are therefore needed, but in the new contract the number 
of these patterns has been made much less than on the 
Ober Ruhrthal line; and is probably reduced to a mini- 
mum. In the first aye the fastenings for both rails on the 
straight are exactly the same, which was not previously 
the case, so that here only one pattern is required. 
curves the spread of gauge is giv en byshifting the innerrail 
alone, so that itvis only for this rail that special fastenin 
are required. Even here the cotter and the outside gib 
(Figs. 30 and 31) are always the same. The variation is 
given by widening the inside gib E on the inner 
side of the rail, and narrowing the hooked gi 
B on the outer side to a a extent. Four dif- 
ferent patterns of these two gibs are all that are found 
necessary ; these are used for curves having respectively 
the following minimum radii :—600m., 380m., 256m., 
180m. The pattern for straight track is sheWn in Fig. 30, 
and that for the sharpest curves of 180m. radius in Fig. 31. 
The shape of the cotter was slightly altered in the new 
contract. It was given two side ears, instead of a nose 
* On sorting the eighty-six sleepers broken in three years’ trial on the 
Ober Ruhrthal line, it was found that in about half the cases the crack 
commenced at an outer corner of one of the fasteni 


the sleeper, ran straight across to the edge, rai nally down the 
sh side, and then ran straight across the horizontal foot. The cause 


su) there instead of below the rail, and gave way under the trans- 


2-2 metres was chosen for the new contract, and the material saved in 
length was added to the section. The price per sleeper would thus have 
been the same, but as the new section was much easier to roll than the 
old, cheaper prices per weight were quoted in the tenders, and thus an 
actual saving per sleeper was effected. The contract was actually placed 
at prices v: from 119 marks to 127} marks per 1000 kilogrammes, or 
say on an average £6 5s. per ton. 


as much as to iron sleepers; 
in fact, the curved form 
of the latter gives it in this 

‘ respect an advantage, as 
it draws the water to the centre of the track, whence it is 
carried off by rough stone drains passing under the 
rails, Still, with a view to hinder any lateral dis- 
placement on sharp curves, the directors decided that 
part of the sleepers on such curves should be “armed” 
with two T irons, rivetted to the horizontal feet of the 
sleeperateachend. TheseT itons—asshown in Figs. 28,29 
—are about 10in. long, and have a section about 3in. by 
3} in. by jin. In addition to hindering lateral displace- 
ment, such T irons also take part of the load on the sleeper, 
and prevent its sides from spreading. They were not 


used unless on a down gradient of more than 1 in 200, or 
on curves of less than 750m. radius ; on these the second 
sleeper from each end of the rail was thus armed.. Where 
the radius was less than 600m. the middle sleeper was 
also armed ; for curves under 380m. radius a fourth armed 
sleeper was added; and for curves of less than 250m. 
radius all the seven sleepers used for each rail-length of 
6'6m.—21ft. 8in.--should, it is considered, be thus pro- 
tected.* The weight of these armed sleepers was 52°25 kg. 
—about 107 lb.—and their cost per 1000kg. 135 mk.— 
say £6 17s. 10d. per ton—as t 104 Ib., and £6 5s, 
per ton, the weight and cost of the ordinary sleepers. 

In the laying and fixing of the permanent way to this 
specification, a gang of twelve men were employed in dis- 
tributing the materials, and another of the same number 


uired 
work per kilo. , w! is only one-sixth of what has been 
similar length of track laid with unarmed sleepers. 


ones, 
Lot 1. 17,000 = 799,000 kilogs. tt iron cross sleepers, heavy 
section. 

» 2 17,000 = 799,000 kilogs. eo iron cross sleepers, heavy 
section. 

» 38. 16,000 = 836,000 kilogs. iron crosssleepers, heavy section, 
each armed with two T-irons, 

» 4 14,833 = 569,083 kilogs., or 673,666 kilogs, single iron 
cross sleepers, of light or heavy 
section. 

» & 14,333 = ditto ditto. 

14,3383 = ditto ditto. 

x 7% The entire amount of fastenings as specified in Section 1 
from 1 to 16, amounting to a total 

: weight of 187,200 kilogs. 

For the three lots 4, 5, and 6—for which the — Railway 
Administration reserves itself the power of choosing cti 
the prices are per 1000 kilogs, and have to be given twice—once 
for heavy sleepers, and once for light ones. 

The giving of the order for the fastenings detailed in Section 1, 
from 4 to 16, will not depend entirely on the price, but also in 
great measure upon the samples sent in. 


Section 3. 
The aating in of the tenders must be by paid letters, sealed 
“*Tenders for Iron Sleepers,” or “Tenders for 
ngs.” 
These tenders will be opened by the directors on Thursday, the 
3rd of May, at 11 a.m., and every person tendering will be 
liable to be held to his price for six weeks after that date. 


SEcTION 4. . 

In the tenders, which are to be written on a copy of the 
gece conditions of Aug. Ist, 1875, the price must be stated per 
000 kilogs., and in words ; the goods to be delivered free on the 
railway trucks at the mir! station of this railway which is 
the nearest to the mone e price has to include the expense 
for packing and receiv yA A sample of the fastenings and a 
sample of the iron must attached to the tender, so that no 
difference as to the quality of the iron to be used may arise, or 
any mistakes as to workmanship. A sample of the iron whien is 

to be used for the sleepers must also be attached to the tender. 


Section 5, 
The execution of the order must be in conformity with the 
general conditions of 1875, and with the present tions. 


SEcTION 6. 

The contractor is bound to execute at the same price a further 
quantity if required ; said quantity, however, not to exceed 10 
per cent. of the original amount. 

This additional order must be given at the latest four weeks 
date of delivery shall put off according! 

of delive nat off acco: to the extent 
of the additional pat 4 
Section 7. 


The amount of the guarantee which the contractor has to gi 
is fixed to be 10 per cent. of the amount of the aimabe. — 


Srction 8, 

The making and delivery of these materials, which has to take 
pince on the railway stations which will be named by the Royal 
lway Administration, must be effected in such a way that the 
half of the above specification is delivered before the Ist August, 
1877, and the other half before the 1st September, 1877. 
An earlier delivery is permitted; the Administration will, 
however, not consider itself liable to pay before the above-men- 
tioned dates. The contractor will also be bound to take the route 
prescribed 7 Royal Railway Administration if freights are 
ual, and to apply on this point to the freight office at 

berfeld. 

N 


Section 9, 

If the fixed time for delivery, or the time allowed including 
the supplemental order, be cremmeenet the contractor must pay 
a penalty, which for each 10,000 kilos. sleepers not delivered at 
the iy time or in the right condition, is fixed at 30 mk., and for 
each 10,000 kilos. fastenings not delivered at the right time or in 
good condition 15 mk., for each week of the delay. 


Section 10, : 
The making up of the account will take place as soon as the 
certificate of the competent official proves the correct delivery of 


the goods, 
all the conditions are punctually fulfilled, the com: will 
pay advances to the contractor up to nine-tenths of tee vale of 


: | the goods delivered. 


Section 11. 
Before beginning the making of the whole quantity the con- 


© 
i 
\ 
! 
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28 
D a 
Of this rupture was too close packing at the ends. so that the sleane F : 
verse strain. To prevent th he sides and feet. were made thicker in 
the new contract. In the other half of the cases there were longitudinal 
rents extending from the end of the sleeper along the top corner, some- 
times ia in the flat top, sometimes just in the sloping sides. This 
showed that this corher required strengthening. As nearly all these 
broken sleepers were of the longer length of 2°5 metres, the shorter of 
* These armed sleepers, as Herr Arndts informs us, have been laid 
with very favourable results. On a curve of 450m radius, and with 
twelve days 
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Szcrion 12. 
The sleepers have to be made of extremely uniform and 


ever round the holes. 

p eac 
templet will be rejected. 

Each sleeper must have the maker’s name, and the year of the 
make, upon one of the inclined sides. With the armed sl 
specified in Lot 2, Section 1, the 2 T-irons must be rivetted on 
under the feet, as shown by the drawings. 

Section 13, 

The utmost care must be employed in the making of the 
fastenings, for which the best and strongest wrought iron must 
be employed ; the direction of the fibres must always be in con- 
formity with that indicated on the drawings, and must in no case 
be at right angles te this. 

h piece must be made exactly as in the drawing; all pieces 
must have perfectly smooth faces, without ridges or hollows. 
The touching surfaces must fit very exactly upon each other. 

Each piece will be tried with a templet, and those not exactly 
answering to the templet will be rejected. 

On each of the fastenings, the letters or numbers of the draw- 

must be marked plainly and distinctly. 


Section 14. 
The weights which the pieces must have are the following :— 
1 sleeper, 2200 metre long, heavy section 


1 

1 ® armed with 2Tirons 52°25 ,, 
4) 100 22°00 ,, 
5) 100 34°75 
6) 100 33°30 ,, 
8) 100 29°85 ,, 

100 inner gibs D... ... ... 25°50 ,, 
1) 100 cotters 1175 ,, 
2) 100 1375 ,, 
13) 100 16°25 ,, 
The weight will be taken in the following way :—A quantity of 


average is to 
e ed 4 more than 1 per cent.; the weight must also not be 
less than the above-mentioned average weight by more than 1 per 


rejected. No pa weight. All weights 
are taken on 
Srcrion 15. 
The examination of the cross sleepers and fastenings is to be 
as per med gon conditions. The officials of the railways may 
take one 


1 each 100 Ye and five of each 1000 fastenings for 
trial, and if the test of these prove unsatisfactory, the whole 
uantity may be rejected. The tested pieces remain of course 
property of the contractor, and cannot be brought into 
account against the administration. 
The contractor must inform the director previously to beginning 
the making of the sleepers and fastenings, 


Secrion 16. 

The contractor must submit to the decision of the official 
taking charge of the materi and remain responsible for the 
quantity and good condition of the materials until the railway 
— have chi of e 

e expenses for weighing and sorting are at the charge of the 
contractor. The railway freight will be paid by the Royal 
administration. The material refused by the officials will be 
pe penny at the railway station at the risk of the contractor, and 
pine a to be taken away or replaced by good ones within three 
The fastenings must be packed 

must be packed in casks, on the ou 
of which the number and weight must be distinctly marked with 
oil paint. The Royal Railway administration will take charge of 
them by affixing them with a seal. The contents of all casks 
must undergo a second careful examination at the station where 
—— wanted, such e to be effected at the expense 
of the contractor. 

The packing materials must be provided by the contractor, and 
will be returned to the station of the and Mark Railway, 
fixed in the contract at the expense the Royal Railway 

, but at the risk of the contractor. 


Secrion 18. 

The contractor will be liable for the material he provides, so 
far as that he will have to replace all sleepers or fastenings which 
shall become unfit for use within two years after delivery, in con- 
sequence of bad workmanship or the employment of bad 
materials, The contractor must such pieces within four 


his within four weeks from the day on which 
eld, April 11th, 1877. 


- VISITS IN THE PROVINCES. 


THE NEW STEEL WORKS AT ESTON. 


TrrovucH the ey | of the managers of Messrs. 
Bolckow, Vaughan,'and Co., Limited, we were recently 
enabled to pay a visit to the above-named works. They 
are peculiarly interesting, not only as the first steel 
works in operation in the Cleveland district, but as be’ 
the most recent, and presumably the most iapectea, 
example of steel works anywhere built. 

The materials which enter the works are, of course, 


mainly ores and fuels. The produce turned out consists 


princi of steel rails. The works are situated on the 
south of the river Tees, close to the North-Eastern 
Railway station former’ called Eston, but more recently 
South Bank. Messrs. Bolckow, Vaughan, and Co. have 


47°00 kilos, | 8242 


their own jetty, from which they are continually export- 
ing and importing. The plant is arranged, roughly 
ing, in the form of the capital letter L, the stem of 
letter being 1 to the railway, which is to the 
left, and to the river, which flows eastward, and is still 
further in the same directiun. The materials, whether 
arriving or‘ by rail, cates at the left 
extremity e base, passing tow: right extremity, 
where the blast furnaces are placed. The finished ~* 
are loaded at a point represented by the top of the stem 
of the letter, and out to the left. 
Let us now follow the materials from the bunkers 


where they are first deposited, through the 
of manulechate, until in of small 


rails, upon the trucks on the output siding. ; 

The blast furnaces are three in number, of the ordinary 
close-topped Cleveland type. The gases.are utilised in 
the stoves, which contain cast iron heating pipes, and 
are not on the regenerative principle. The lifts are of 
the simple water tank kind. There are no calcining 
kilns. The materials being at the time of our 
visit were apparently—{(1) 
hematite ; (2) Cumberland hematite ore, a red hematite ; 
(3) Palomares ore, a manganiferous iron ore; (4) a 
yellow, or gravel-coloured ore ; (5)..mill cinder from the 
Siemens heating furnaces ; (6) skulls and scraps of steel 
from the ladles and elsewhere ; (7) coke ; (8) limestone. 
The furnaces are placed at a somewhat higher level than 
ordinary, and the pig-beds are intersected by a tunnel 
running underneath, parallel to the range, and only a 
few feet in advance of the tapping holes. As each 
furnace in turn is ready to be tapped, a suitable ladle, 
mounted on wheels, and-capable of holding several tons 
of molten iron, stands waiting in the tunnel below, 
coupled to a small locomotive. The stream of metal on 
ining its liberty is made to pour down through-a hole 
in the crown of the tunnel into the ladle ; or, should no 
ladle be in attendance, it passes by another channel over 
the tunnel to an ordinary sand bed beyond, where it is 
cast into pigs. 

The moment the ladle is full it is pushed rapidly for- 
ward a few hundred yards, slacking speed as it enters a 
curve to the right, and coming to a stand on the table of 
a hydraulic lift below and between a pair of Bessemer 
converters. These are situated at one end of a large 
shed forming the of and the 
operations are successively ormed in passing ug. 
to the other end of the shed. The ladle of metal seems 
searcely to have been safely deposited upon the table 
before it is seen to be slowly ascending. In about a 
minute it is on the level of the upper staging, and by 
means of a hand winch and chain it is drawn opposite to 
the spout of one or other of the Bessemer converters. 
This winding operation as now performed is slow, tedious, 
and costly in labour, and we think some means might be 
devised to do it by power. Before the ladleful of molten 
iron is poured into the converter, the spout of which is 
depressed to receive it, a quantity of ends and other 
serap steel is intoduoed into the latter vessel. The 
waste material is rapidly melted and incorporated with 
the charge, and thus it would appear that everything is 
utilised. On commencing to pour into the converter, a 
small cup on the end of a rod is thrust into the stream, 
and the sample of metal so obtained is allowed to cool 
and then sent to the laboratory for analysis. The pouring 
occupies two or three minutes ; then the ladle is sent 
back to the furnaces, the converter is raised so that its 
spout points upwards and outwards from the roof, and 

en the blow commences by turning on the pressure 
of air from the engines. The blast conduit commences in 
the engine house, continues underground to one of the 
hollow columns which carry the converter trunnions up 
the column, through the trunnion, down on the side of 
the converter, and ends in a space in 
The blast having reached this a through the 
tuyere bricks into and through the a” At the com- 
mencement of the blow a pale reddish flame is alone 
discernible, but later on this becomes a dazzling white, 
which at night lights up the meprounding locality as if it 
were day. Judging by the time occupied and also by the 
gradually changing colour of the fiame the attendant 

ecides when to cut off the blast. The converter is then 
turned over into its former or nearly horizontal position, 
and a small ladleful of spiegeleisen or ferro-manganese is 
cupolas on the staging for melting this essential ingre- 
dient, which, though largely manufactured in land 
from manganiferous ores, is not yet made at the Eston 
works, Witbout further blowing or any special attempt 
to mix the new addition, the whole charge of what is 
now Bessemer metal is poured from gradually 
upturning converter into a ladle placed un the end of the 
ib of a hydraulic crane. This ladle when full is rapidly 
swung round over a set of ingot moulds, ranged in a curved 
row concentric with the swing of the jib. On removal of 
the ladle plug the ingot moulds are filled in succession, the 
upper end being then covered with sand to prevent 
ebullition and splashing. As soon as the ingots are set 
and still red-hot, the moulds, which are slightly smaller 
at the upper than at the lower ends, are drawn off like 
gloves, and the ingots are one by one picked up by the 
Sane boaeend upon bogies, and run away with to the 
heating furnaces by a small locomotive. ” 

These furnaces are arranged in rows lel with the 
length of the shed. They are upon Siemens’s regene- 
rative system, the gas being supplied by gas-producers 
outside the building to the right. Each heating furnace 
is of considerable length, and has a number of charging 
doors, so that several ingots can be operated upon at one 
time. Over the heating furnaces, and across them all, 
is a series of wire ropes, one being immediately above 
each charging door. The ropes continue the whole 
breadth of the building, and at each end pass one quarter 
round a pulley, and thence downwards. At the left- 
hand extremity, each rope is secured to the piston rod of 
an upright hydraulic cylinder, and at the right-hand 
extremity to a balance weight, which keeps it always 


bao Campanie ore, a brown. 


stretched. A means is thus afforded of moving the 
rope through a certain range, right or left. -A pair of 
clamps attached to the near each charging door, a 
chain, and a complete an apparatus by 
means of which the ingots are p in or pulled out 
of any door at any time, on the furnaceman giving a 

signal is given by pulling a light wire cord, whi 
close beside 


drawing is done entirely by power, the gui 
An ingot havin; worn A 


ie standing ready, coupled to a 
locomotive, which immediately pushes it forward 
past the furnace, round a quadrant curve to the right, 
and stops in front of the cogging mill. The bogie upon 
which the heated ingot is carried consists of a small 
truck on four wheels. Above this is a grid, resembli 
a short ladder, the rounds of which are rollers, an 
which is pivotted near its centre of gravity, and held in 
a horizontal position by a catch. the bogie arrives 
in front of the cogging rolls, the ingot being, by reason 
of the aforesaid quadrant curve then at right angles to 
the rolls, which lie across the —— the grid catch is 
released, and the roller grid, with the ingot upon it, 
falls into a position slanting towards the rolls, The 
ingot straightway slips down endwise clear of the bogie 
upon a series of feeding rollers in the fore-plate, which can 
be turned in either direction by a small inverted double- 
cylinder reversing engine, under the control of a man in 
a comfortable signal cabin overlooking the mill. This 
man immediately sets the feeding rollers to work, and 
and the ingot passes through the rolls. The same man then 
reverses the rolling mill engine, and also the feeding 
rollers, which are continued in a somewhat similar 
manner behind the rolls. The ingot returns, then 
travels back again, and so on, backwards and forwards 
until it is drawn down toa piece about 10ft. long b: 
9in. square. Now and then it requires a little adjustmen 
to cause it to enter its proper groove in the rolls, but 
often none at all. The whole of the heavy labour of 
handling is done by the machinery, and is under the 
control of the man in the glass-house above, who has 
a bird’s-eye view of the operation, and who is protected 
from every disturbance which might distract his 
i ine i Ramsbotto oversi 

e cogging engine is on m’s reversing 
principle, very strong, simple, and que in the propor- - 
tion of about 1 toa. it was made under the casera at 
Mr. E. Winsor Richards, by Thwaites and Carbutt, of 
Bradford. When fully down the ingot is picked 
up by a hydraulic crane and placed upon ay Then 
it is run round another curve to the wash-heating 
furnaces, specially built to receive it in its new form. 
When the final heat has been completed it is placed on a 
tipping bogie as before, pushed round a quadrant curve 
to the right and a semicircular one to the left. This 
brings it to the far side of the rail train, where it is 
tipped L. feeding rollers and passed through the train 
backw: and forwards, as in the case of the cogging 
mill. The rail rolling train is at — single only, that 
is on one side of the engines, though a corresponding 
train on the opposite side, and to be worked by the same 


engines, is in progress. 
The rail mill engines are certainly a magnificent 
example of their ki They consist of a pair of hori- 
but non-condensin 


zontal compound, engines, cou 
the main shaft whic the = 


cabin. There are two cylinders to each engine, one | 
and one smaller, the same piston rod 


the bottom thereof. | each. 


This is an effort to prevent the excessive wastefulness 
of steam in reversing engines which has hitherto been 
proverbi The steam is cut off in the smaller cylinder 
at about five-eighths of the stroke, and at about seven- 
eighths is admitted to the larger cylinder, where it con- 
tinues rr oe till it is a into the air near 


the end of the stroke at very little above atmospheric 
ressure. uch as there are only twenty double 
urnace firing boilers to drive these an the other 


together, containing all the grooves necessary to bri 
the Qin. square piece down to the section of a rai 
The series commences at the outer and finishes at the 
inner end of the train. No side shifting of aneereinee 
through all the 


seems until the rail has 
ves of the outer pair of rolls. en, as there is some 
istance to be over to reach the first ve of 
the inner of rolls, a number of men furni with 


slung hooks step forward and simultaneously lift the rail 
ily at successive points of its length, and carry it 
forward to the feed rollers of the inner rolls, where it 


mm by hand an 
rags from the sawn ends where it is not. We chaweed 


multiple drilling. The great amount of and 
number of machines devoted to these subsidlacy opera- 


fy tractor must send in to the Administration two samples for trial, 
; and only after these have been found in conformity with the con- 
tj tract, may the making begin. The Administration will make no 
a payment whatever for these samples. 
pure iron, w la neither cold-short nor -short. ey 
: must be rolled flat and smooth, without cracks or any other defects 
‘ off of the sleepers must be done by circular saws, and the burred 
i edges must be carefully removed ; the section of the sleeper at 
3 the ends must exactly correspond to the original section. The 
sleepers must make with the horizontal an angle of 1 in 20, 
corresponding to the inclination of the rails. Each of them has 
:| for receiving the fastening four square holes, which must be care- 
i fully ngs with sharp edges. The outer faces of the a 
must rfectly.smooth, and must have no burred edges what- 
| | 
| | 
| 
| 
\ 
| 
| 
sleepers, recognised as perfectly uniform, will be weighed, and the 4 
i defective weight a deduction will be made. Sleepers whose 
: weight is rnore than 1 per cent. below the average may be 
| rejected. The fastenings can vary as much as 5 per cent. below 
| or above the average weight; pieces exceeding these limits may be 
without intervention of gearing and without fly-wheel. 
They have link motion reversing gear actuated by a 
i hydraulic cylinder, and controlled by a man in a raised 
engines in the manufacturing department—the blast 
furnace engines being driven from gas-fired boilers—we 
should imagine that they must be fairly economical in 
spite of their not being fitted with condensers. They 
were an by Mr. Richards, and constructed, together 
i with much of the mn and other machinery, b: 
Messrs. Tannett, Walker, and Co., of Leeds. The feed. 
ing of the rail mill is hardly so simple @ matter as that 
of the cogging mill, because of the greater number of 
passes to be made, and the extreme length of the finished 
weeks after he has been requested to do so. rail. Three rails are rolled out at once, making a total of 
| ‘ The bad materials will be placed at the disposal of the con- about 80ft. There are two stands of rolls in the train 
| 
comes again into the power Of the man in the 81 X. 
When the rail is finished it is passed forward to the 
saw, which moves bodily forward and cuts it into 
page. Then follow the processes of straightening, 
drilling for fish-bolts, planing or rather knifing the en 
| 
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THE BURST THUNDERER GUN. 


BATTERIN 


x 


PROJECTION CORRESPONDING 
TO IMPRESSION OF GROOVE 


"STUDS SHEARED OFF 


tions is remarkable, but we presume it is found necessary 
or at least desirable. A machine for testing by a falling 
wae has also been erected, and is no doubt kept at 
work by those who are sent by le omar protect their 
interests. By the time the rails have gone through ail 
necessary operations, they have arrived at that portion of 
the works which corresponds with the top of the stem of 
the capital L, where trucks are waiting to convey them 
away to the pier-head for export, or to the main line for 
inland consumption. 

The works we have described had not at the 
date of our visit been in operation twelve months. 
This is perhaps joo short a time to warrant a posi- 
tive opinion as to their ultimate success; prob- 
ability, however, is all in their favour. The small 
number of workmen in proportion to the weight of 
steel turned out strikes us forcibly, familiar as we are 
with the dense population of soeag mills for iron. The 
apparent economy of fuel is equally striking. Nothing 
whatever was being burned except at the twenty boilers 
and the twelve gas producers, and there only small 
As for waste, there could not be much in the heating 
furnaces, use the time of exposure was not long, nor 
was the final heat at all equal to what is necessary for 
welding iron piles. Scrap, such as rail ends, is re-melted 
in the converter without any fuel beyond the silicon and 
carbon in the metal. But apart from these advantages 
which the of by the Bessemer 
process, the Eston Works possess a plant so superior to 
anything we know of in ironworks that they have here 
an enormous and weet independent advantage. Such 
a site, so laid out, such rolling mills, furnaces, tramways, 
locomotives, bogies, and other labour-saving ¢ontrivances 
would equally save shillings a ton if jones by an iron 
railmakingfirm. But perhaps the tact that Messrs. Bolckow, 
Vaughan and Co., notwithstanding their enormous capital 
pee the rate of 5 per cent. per annuin during the 
times, and yet sold steel rails at considerab 
under £5 per ton, will be more conclusive to most min 
than any other evidence which could be brought as to 
the substantial success of their recent great , 
from a point of view. 


coal. | thoroughly and fully, as if moulded to them. 
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IMPRESSION OF LAND BUT 
SHEWINC TOOL MARKS OF 
ORICINAL SURFACE OF SHELL 


SURFACE BEARING 
IMPRESSION OF CROOVES 


ROUCH FRACTURED 
SURFACE 


THE THUNDERER GUN. 
Tue shot and fragments of the Thunderer gun which 


‘passed on into the sand have been recovered, and now 


lie in the new forge in the Gun Factories. There are 


said to be in all about one hundred and twenty pieces. 


Some of them are significant in their character, and these 
specimens are sketched herewith. Fig. 1 represents the 
muzzle which has come off in one piece, the maximum 


length being about 2ft. 4in. ; the edge at a is crumpled 
and turn - Fig. 2 is the hinder portion of the 
chilled projectile, the whole of the studs being sheared off 


flush with the surface of the shell. Fig. 3 is a fragment 
of the 1 B coil, extending from the entire length, but 
cracked atc ande. Figs. 4, 5, and 6 are portions broken 
off from the common shell, which deserve special notice. 
Fig. 4 is the view uf the end of a long fragment running 
like a segment round the presie : the face g has been 
pressed against the barrel of the gun so as to take the 
Impression of ds and grooves not vaguely, but 
e face h 
on the inside of the segment is scored and pressed by 
the violent friction of metal, the form suggesting that 
this has been effected by the apex of the chilled poner. 
tile, Fig. 5 and Fig. 6 give the inside and outside of a 
similar fragment, the face shown in iy having been 
fo into the grooving, and that in Fig. 
pressed by a conical or ogival piece of metal. The bottom 
of the common shell is split into segments, the lines of 
fracture radiating from the screw hole taking the gas 
check. The chilled projectile itself has the head broken 
off, then come a few fragments, probably more or less 
like slices across the shell, and, lastly, a great portion 
of the body entire, already spoken of as shown in Fig. 2. 
One or two studs are said to have been picked up, those 
left in the shell being sheared off flush. The pressure- 
gauges had been pre by a preliminary pressure of 
about 35 tons, we believe. Apparently this pressure was 
never exceeded, and the gauges tell us nothing more. 


What are the facts taught by these fragments? The 
bottom of the common shell is broken from the centre, 
but not forced into the grooving, then a ring of fragments 


5 scored and | | 


SURFACE SCORED & POLISHED 
BY PRESSURE 3 PASSACE OF IRON 


FIG.S 


of the common shell were violently scored by the head of 
the Palliser shell, and by it forced outwards so as to be 
pressed into the grooving; lastly, the Pallisershell is broken 


_ or crushed about the middle, and its studs are sheared off. 


This seems to indicate that the process of breaking up 
of the gun was the following :—The battering charge 
behind the Palliser chilled prajece™s being fired, that 
projectile drove into the charge, closing on the 
rear of the common shell, as shown in Fig. 7. Pro- 
bably this charge was fired in an abnermal manner. 
The experiments and researches made in the 
Chemical Department lead to the belief that powder, 
though not capable of the detonating action to which 
gun-cotton is liable, is susceptible of being fired under 
peculiar circumstances with unusual violence. Probably 
the crashing of a chilled shell through 4 Agomne it 
outwards against the bore, might furnish conditions 
under which it, would explode with exceptional vio- 
lence. This might account for the shivering of 

barrel, the condition of the pressure-gauges, and also 
for another fact which is proved, and needs explanation, 
namely, not only the violent overtaking of the common 
shell by the chilled projectile, but the fact that it 7 
rently followed it up some way. We all know that 
detonating powder shivers but does not project strongly. 
Powder acting with exceptional suddenness would, in a 
less o the same, and the barrel would yield 
instantly. If the barrel had remained intact, the com- 
mon shell would have had impressed upon it the force of 
both charges, and must have ere faster than the chilled 
projectile which had the full charge exploding in front 
of it. The barrel, probably, yielded just as the chilled 
projectile overtook the common one. It might be more na- 


tural to su hat impact occurred before the a 
to yield. Nevertheless, we are inclined to think it ra er 
took place at this instant, because the fragments at the 
base do not show the marks of being forced out into 
grooves by the head of the shell. Perhaps they were 
partly shivered at the moment the gun yielded ; then the 
chilled shell, with its charge still confined in rear of itand 
acting on yoy up the ceutre of the common shell, 
carrying it before it, and rending the barrel as it went, 
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till it came to the position shown in Fig. 8, when it 
would be difficult to say whether the rear ents 
of the common shell escaped laterally, and the fore part 
of both projectiles went through the muzzle piece of the 
1, or what occu The committee may probably 
be furnished with exact evidence as to how these pieces 
were. picked up; the a of the muzzle fragment 
Fig. 1 is turned up as if the projectile had got foul of it. 
The studs of the chilled = geet were sheared off, and 
the projectile itself crus under the violence of the 
action at some moment of the transaction, probably at 
the moment the chilled projectile struck the common 
shell. This is one of the most curious cases of a gun 
bursting that has ever been ig but the evi- 
dences we give above have, we think, little doubt as to 
the general character or it. We must do Sir W. Palliser 
the justice of saying that in ye oe" a piece of the B 
coil extending from end to end, he at once perceived 
nearly the only feature that this gun possesses which 
does not accord with what we have in the case of its 
turret companion. On looking at the first gun carefully 
again we see that not only was each piece of the 1 B coil 
broken transversely, but they were so broken as to form 
almost a complete ring fracture, nearly half way along the 
barrel. Nevertheless the two long fragments that we have 
in this case do not constitute a sufficient difference to shake 
what appears to be overwhelming evidence that the two 
guns burst in the same way, especially as the long frag- 
ment we show in Fig. 3 is cracked across transversely. 
This second gun is to be built up as :ar as possible in the 
same manner as the first, and placed side by side so as to 
admit of comparison. It may be some weeks, however, 
before this is completely finished. As there can be no 
doubt that the f ents of the common shell have 
been forced outward by the point of the chilled projectile 
and have been the ium ugh which the barrel has 
been split asunder, at all events in part, the result may 
harmonise the view of the gun being broken by double 
loading and at the same time by jamming better than 
could have been expected. Indeed, it is conceivable 
that the gun would have been burst i the use 
of the two projectiles with a single ¢ It 
has been stated in a daily paper—the Zimes—that pri- 
vate manufacturerscan be found who are willing to subject 
their guns to a test similar to this. We fancy after a 
careful consideration of what we have said, that such 
private manufacturers may perhaps think better of it. 


THE RATING OF MACHINERY. 


Tue law with regard to the rating of machinery has of late 
been considerably unsettled by decisions which have been 
given in the courts, aad the present unsatisfactory condition 
of the whole question is naturally occupying the attention of 
owners and occupiers of factories and workshops throughout 
the kingdom. As the law at present stands an Act is 
at the close of each session of Parliament for the exemption 
of stock in trade from liability to be rated for the relief of 
the poor, but it has recently been practically decided by the 
Court of Queen’s Bench that machinery ‘‘essentially necessary” 
for the carrying on of a particular business is liable to be 
rated, and this, it is naturally felt, leaves the question of 
rating open toa much more extended application than has 
hitherto been contemplated, and that machinery “ essentially 
necessary” to a business may be held to include all kinds 
of machines which are now exempt from rating. For instance, 
if the principle is to be carried out it might be asked what 
would constitute the technical difference between tools and 
machines, and if hines are rateable there would seem to be no 
valid reason why tools should not be rated also. Consequently 
it las been considered necessary by the owners and occupiers 
of factories and workshops affected by this enlargement of the 
area of rating, which therecent judgment of the Cuurtof Queen’s 
Bench in the appeal case of Laing v. the Overseers of Bishop- 
wearmouth and the Assessment Committees of the Sunderland 
Union undoubtedly legalises, that some action should be taken 
to secure a permanent and intelligible settlement of the ques- 
tion. With this object in view a National Association of 
Occupiers of Factories and Workshops in Great Britain and 
Ireland has recently been formed in Manchester, and it has 
been decided to introduce during the present session of 
Parliament a temporary Bill for - Bar with the matter. 
The ground taken up by the association is that in practice the 
assessment of factories and workshops has not hitherto, except 
in the case of some descriptions of heavy machinery, gone 
beyond the driving power, such as boilers, engines, and main 
gearing, and it is u that the only true principle to be 
observed in determining the question is that ‘‘the driving 
power ” should be held to be rateable property, and that ‘‘ the 
thing driven” by whatever name it may be designated, should 
be exempt. Upon these lines the proposed Bill has been drawn 
up, and it is entitled ‘‘ An Act to exempt until the 3lst day 
of December, 1881, occupiers of property from liability to be 
rated to the relief of the poor et 9 other nat rates, in respect 
of machines other than machines used solely for the purpose 
of creating and transmitting motive-power to other machines.” 
After referring to the Act 43rd Elizabeth, ‘‘for the relief of 
the poor,” and to the Act 13th and 14th Charles II., ‘‘for the 
better relief of the poor of this kingdom,” the Bill proceeds 
that ‘‘ Whereas by reason of the provisions of the said Acts it 
has been held that machinery and plant essentially necessary 
to a business and permanently attached to the business is to 
be taken into consideration in estimating the rateable value 
of the premises in which the buziness is carried on,” that it is 
expedient to amend the law, and that it be therefore enacted 
—‘*(1) From and after the passing of this Act the rateable value 
of any tenement for the purpose of assessment to the r 
rate, county rate, borough rate, or other local rate leviable 
upon property rateable to the relief of the poor, shall not 
include the annual value of any machinery used in any trade, 
manufacture, or business carried on in such tenement, except 
machinery fixed to the freehold and used in such tenement 
solely for the purpose of creating motive-power and trans- 
mitting such power to machines in the same or any other 
tenement.” Clause 2 then stipulates that provisions of the 
Act shall cease to have effect after the 3lst December, 1881. 
The question has also been brought under the consideration 
of employers in the engineering and other kindred trades, and 
there is no doubt that the Iron Trades Employers’ Association 
will co-operate with the National Association of Occupiers of 
Factories and Workshops in the action which has been taken 
with regard to the matter. 
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NOTES ON RESULTS OF EXPERIMENTS WITH 
A GUIBAL FAN.* 


By A. H. Leacu. 


“THe main object of this paper is to compare the ventilating 
pressure required to produce the velocity with that absorbed in 
overcoming the frictiona] resistance of the airways in the mine. 
The seam ventilated by this fan is the black shale coal. It has 
an exceedingly tender roof, and a soft, clunchy floor, and, for a 
depth of several yards below the seam, the strata are soft, wet, 
and liable to “‘creep.” The inclination varies from 1 in 9 up to 
1 in 2, consequently great difficulties are experienced in maintain- 
ing the airways ia good condition. The workings are by no means 
extensive, and the accompanying sketch will show the positions 
of the upcast and downcast shafts with regard to the working 
faces. It will be seen that the fan could scarcely be placed in a 
more advantageous sg = for ventilating the mine. The fan is 
40ft. in diameter, 11ft. broad, the opening in the centre of the 
fan 13ft. in diameter, and the area at the regulator or shutter 
46°5 square feet, whilst the area at the top of the chimney is 
110 square feet. It is worked by a high-pressure horizontal 


engine, having an expansion valve. The diameter of the cylinder 
fs 33in’, and e | of stroke 2ft.6in. Below is a table show- 
ing the results 
of | Power of | gauge. 
engine. 4 4 Pa 
5 | 3° 8 
1 477181 | 237444 | 49°72 | 41 2-2 1650 
2 66°62 36°27 547443 48 30 1598 
3 44°78 | 817436 | 7O°191 36 1-7 3260 
4 66°01 50°704 | 83105 2°5 2993 


The experiments 1 and 2 were taken whilst the air was travel- 
ling all round the workings. After these were made the doors 
were opened between the upcast and the old winding pit close by, 
so that the air simply travelled down one pit and up the other. 
Experiments 3 and 4 show the results obtained under these latter 
conditions. It will be seen, on looking at the table, that in 
No. 4 the water gauge was 2‘5in. This is equivalent to an air 
column 169ft. high , and of the same density as that of the venti- 
lating current. The theoretical velocity due to this pressure of 
169ft. may be obtained by the following formula :— 
v= 8°02 1/ p where v = velocity in feet per second, and p = venti- 
lating pressure in feet of air column; then, in case, we 
have— 

v = 8°02 4/169 = 104-26ft. per second, but the velocity really 
obtained was only 45°07ft. per second, and to find the ventilating 
a grad due to this velocity the following formula must be 

created by a pressure of only 31°58ft. of air column, so that the 
remainder of the pressure, viz., 137°42ft. must have been absorbed 
in overcoming the friction of the air in the airway and shafts. 
Taking the total ventilating pressure as 5°3, it will be found that 
4°3 parts were due to the frictional resistance, whilst the remain- 
ing one part — required to create the velocity. 

t; us take experiment No. 2—in which the air was travel- 
ling all round the working faces. The water gauge, .in this 
instance, was 3in ; this is equal to a ventilating pressure of about 
202°8ft. of air column. Again, taking the formula v =8°02 ¥ p, 
we have a theoretical velocity of 114°204ft. per second, but the 
velocity in this experiment was only 27°22ft., and the pressure 
due to this latter velocity only 11°52ft. of air column. The 
total ventilating pressure obtained by the fan was 202°8ft., 
therefore the remainder of the pressure, viz., 191°28ft., must have 
been taken up in overcoming the friction of the air in the mine. 
In other words, only about 5°7 per cent. of the total pressure 
employed was taken up in creating the ager 2 whilst 94°3 per 
cent. was due to the frictional resistance of the airway. is 
result is very startling, and points out to us how very important 
it is to maintain airways as good as possible. 


from this we see that a velocity of 45°07ft. may be 


/ 
WORKING 
: 


It must be borne in mind that the power required varies as the 
cube of the velocity, and that if you wish to double the air you 
must exert eight times the power, so that to make any ap iable 
improvement in the ene of air, the power expended must 
increased enormously. ere it may be remarked that so 
greatly does the frictional resistance of the mine affect the quan- 
tity of air, it is veryimportant in arriving at the value of different 
methods of mechanical ventilation, that not only the useful effect 
should be calculated, but that the respective conditions under 
which they are working, as regards the length and area of air- 
ways, should be carefully considered. The writer, for instance, 
has seen an ordinary furnace giving a water gauge of only 6in., 
ee producing a ventilation of 70,000 cubic feet per minute, whilst 
ere we have a Guibal fan with a water gauge of 3in. only giving 
about 75,000ft. of air per minute. 

Experience will have taught many of us that the necessity of 
a emenett maintenance of a | airways is only too often 
underrated both by the workmen and overmen. With such 
terrible disasters as those of Haydock and Blantyre happening 
around us, it behoves every mining engineer to make ventilation 
a subject of deep study and watchfulness. It is his duty not to 
point out how accidents like these did not happen, but by incessant 
care and strict personal supervision to direct and enforce eve 
measure that will be calculated to prevent the recurrence of suc’ 
catastrophes, knowing that hundreds of his fellow-creatures 
am working on, blindly trusting to his management for their 

ety. 

The writer has found sulphuric ether a valuable substitute for 
the anemometer for measuring the quantity of air in the upcast 
shaft : — Very often it is inconvenient to use the anemometer, 
and dangerous to use powder for measuring the velocity of the 
air current in the upcast shaft. In such cases sulphuric ether 
has been found to be a valuable substitute. A small bottle con- 
taining this ether is broken on an iron plate at the bottom of the 
shaft, and as it is a very volatile liquid, and has a strong smell, 
the observer standi: of the pit can at once detect the 


ing at the to 
odour when it reaches him, time occupied in its ascension 


* Read before the British Society of Mining Students, Sheffield. 
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giving the velocity of the air current. The writer has used it on 
several occasions, and is satisfied as to its efficiency where com- 
parative results only are required.” 


THE INSTITUTION. OF CIVIL ENGINEERS. 
Ar the meeting on Tuesday, the 10th of February, Mr. W. H. 


Barlow, F.R.S., president, in the chair, the followi was 
read by Mr. John dees Weiser, Assoc. M. Inst. Ch. on 
IRON AND STEEL AT LOW TEMPERATURES. 


The first part of the paper treated of the generally received 
opinion as to the condition of iron and steel at low temperatu 
reference being made to the evidence given before the Roy: 
Commission appointed to inquire into the application of iron to 
railway structures, and to papers read before the British Associa- 
tion and elsewhere. An account followed of the results of experi- 
ments by the late Sir W. Fairbairn ; after which the elaborate 
series by M. Knut Styffe were mentioned, and the conclusions 
tests as to tensile strains, it ap t the absclute stren 
of iron or steel was not leaoneed by severe cold, but that the 
ductility of these materials was increased. Mr. C. P. Sand 
had submitted rails of iron and of steel to a force of impact, 
his deductions were quoted. 

The author then gave an account of the experiments he had 
made on bars of wrought icon, cast iron, malleable cast 
Bessemer steel, and best cast tool steel, with a description 
the apparatus used, and of the method of conducting the experi- 
ments. The were tested with tensile and transverse strains, 
and also by impact ; one half of them at a tem) ture of 50 deg. 
Fahrenheit, and the other half at 5«leg. Fahrenheit. The lower 
temperature was obtained by pacing the bars in a freezing 
mixture, care being taken to keep the bars covered with it during 
the whole time of the experiments. The results were given in 

ight tables, and the averages of allinaninthtable. ‘Three sheets 
of diagrams accompanied the paper ; the first sheet illustrated the 
testing apparatus; the second and third sheets showed the 
extensions of the bars at the different portions of their length, 
the appearance of the fracture, and the percentage of elongation 
and of reduction of area. ‘The results of the experiments were 
summarised as follows, viz :—(1) When bars of wrought iron or 
steel were submitted to a tensile strain and broken, their a 
was not affected by severe cold—-5 deg. Fah.—but their ductilit; 
was in about 1 per cent. in iron and 3 per cent. in pre | 
(2) When bars of cast iron were submitted to a transverse strain 
at a low temperature, their strength was diminished about 3 per 
cent. and their flexibility about 16 per cent. (3) When bars of 
wrought iron, malleable cast iron, steel and ordinary cast iron, 
were subjected to impact at a temperature of 5deg. Fah., the 
force re roe to break them, and the extent of their flexibility, 
were reduced as follows, viz. :— 


Reduction of force Reduction of 


of impact. flexibility 
Wroughtiron .. .. .. about3 percent. about 18 per cent. 
Steel, best cast tool.. .. ” ” » WW ” 
Malleable cast iron.. ” 5 ” 
» 8 ” not taken. 


The paper closed with a review of the experiments d 
with some remarks on the conclusions arrived at, and with a 
state nent of the opinions formed by different authorities. A 
case of saangles of the fractured ente of the bers used in the 
experiments was exhibited, 


PRIVATE BILLS IN PARLIAMENT. 


On the 6th inst. it was decided that in relation to the following 
Bills the Stand Orders been complied with :—Elham 
Vailey Light Railway, West Wickham and 
WwW le and Croydon Railway, Sligo Borough Water. In the 
case of the Glenariff Railway and Harbour Bill the opposition 
was entered into; and a point having been raised with regard to 
one of the clauses giving power to levy certain dues, the Examiner, 
after consulting counsel, stated that he would send the matter to 
the Standing Orders Committee. The following were postponed:— 
Giant’s Causeway, Portrush, and Bush Valley Railways and 
Tramways, Clare Castle and Ennis ‘Tramway, Rathmines and 
Rathgar Township (Vartry Water Supply) (opposed), Cobham 
Railway (opposed). 

On the 9th inst. the following Bills were found to comply with 
the Standing Orders :—Hinckley Local Board Gas; Coventry and 
South Metropolitan Gas Com 


Nuneaton Tramways ; y ; Lea- 
bridge, Leyton, and Walthamstow ‘Tramwa 3; Devon and 
Cornwall Railway (No. 1). For the Devon and Cornwall Railway 


No. 2) Bill there was no appearance. The opposition to the 

nn and Fakenham Railway Bill was renewed and the case was 
sliemeel. The following were postponed :—Pheenix Gas Light 
and Coke Company ; Alford and Sutton Tramways; Birkenhead 
Borough; Dublin and South-Eastern Smeg Railway and 
Tramways ; Maldon and Mersea Deep Railway and Pier; North 


ment until the 26th inst., after some proofs had been given. 
ound the Standing Orders 
had not been complied with in respect of the 
opposed petition for the Midland Counties and Shannon Junc- 
tion Railway Bill, and the opposed Ysa og petition for the 
Cobham Railway Bill. The ition for the Harrow and 
District Railway Bill was withdrawn. The following petitions 
were further postponed, viz. :—Shrewsbury Suburban and 
Bridges to Kingsland and Shrewsbury (Kingsland) Bri till 
to-day; Bayswater, Marylebone, King’s Cross, and Islington 
pene London Tramways Company (Limited), South 


tponed un- 


London and Metropolitan and Metro- 
litan District lways (City Lines and Extensions) till the 
inst.; and the North 


es ‘Tramways till the 24th 
inst. The Lynn and Fakenham Railway was further 

with and adjourned ; and the East Norfolk Railway and Faken- 
ham and Melton Railway petitions were again postponed. 

On the 11th inst. it was decided that the Shrewsbury Suburban 
Roads and Bridges to Kingsland Bill and the Shrewsbury 
(Kin d) Bridge Bill, both of which were opposed, had not 
complied with Standing Orders. The opposition to the Lynn 
and Fakenham Railway Bill was resumed and continued, at 
considerable length, and the case was adjourned. The following 
were postponed :—East Norfolk Railway (opposed), Fakenham 
and Melton Railway (opposed), Liverpool Tramways (opposed). 


Triat Trip or THE S.S. Baprsov.—The above steamer was 
built by Messrs. Edwards and Symes,of Cubitt Town, London, E., 
and was successfully launched from their shipbuilding Ri on 
the 17th of January last, and was ready for trial trip on the 30th, 
that is a few days within ten weeks of the receipt of the order. 
This steamer is 105ft. long, 16ft. beam, and 8ft. deep, is built to 
the order of the well-known Marseilles house, Messrs. Gonelle 
et fils, for opening up the river Gambia on the West Coast of 
Africa 200 miles from its mouth, is classed 80 Al at mae 


ail 
place until the 4th inst., when with the 


knot in 
Long was obtained, the wor! most satisfac- 
factorily at 150 revolutions per minute, and the maintaining 
a pressure of 65 Ib, to 70 lb, per square inch, 


| 
i 
Po 
| 
WORKING FACES 
Dublin Street Tramways (Amendment and Extension oppe 7 
East Norfolk Railway (opposed) ; Fakenham and Melton Railway 
etiseniened (opposed). In the case of the Ramsgate and Margate Tramways 
A 
240 YOS 
30 nominal horse-power, fore and aft schooner rigged, and will 
carry 60 tons dead weight on a draught of water not _exceedin 
5ft. 6in. Owing to the 
ial did_not take 
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RAILWAY MATTERS. 

Tr is said that an American contractor has secured the contract 
for the construction of a new railway in Japan, of about fifty 
miles in length. 

Ir has been decided by the chief engineer of the St. Goth 
Railway to construct the principal piers of the Kerstellenbach 
Viaduct, near Amsteg, of stone, and not of iron, as was originally 
intended. This change is said to be a result of the ‘Tay disaster. 

Tne report of the Belfast and Northern Counties Railway, 
read on the 9th inst., shows that the miles of line worked by the 
engines was 1504, while the total goods and passenger train mile- 
age was 414,966 miles, the locomotive re costing £12,062 ; 
carriage and wagon maintenance, £4514; and traffic expenses, 
£14,026. 

A Times correspondent says that ‘‘ A hurricane in Sicily on the 
81st of January tore up three kilos. of railway, and damaged the 
port and vessels at Catania.” Of the damage to the port and 
vessels there need be no doubt, but tearing up nearly two miles of 
railway—a heavy structure flat on the ground—is another sort of 
thing. 

THE total length of ordinary railways in Switzerland is 1547 
miles; of mountain lines there are 35 miles. There are also 26 
miles of railway in other countries, mostly short frontier lines. 
On the other hand, foreign companies own 63 kilometres of -rail- 
way running over Swiss territory. The Swiss railway system 
including special lines and lines outside the frontier, includes a 
total of 1609 miles. , 

CoLonEL YoOuLLAND held an inquiry at Southall Station relative 
to an accident which occurred on the Great Western Railway on 
Monday evening. This was an accident that showed very 
strongly the value of continuous brakes. Some coal trucks were 
bein Dante to the down slow line as the express from Penzance 
to Paddington was approaching, and owing to the breaking of 
a chain three of them were thrown off the metals. Macklin, the 
switchman, saw that an accident was inevitable, but with 

nce of mind he reversed the signals. The train was then, it 
is said, travelling at about sixty miles an hour, and the obstruc- 
tion was only 200 or 300 yards in front of it. The continuous 
brakes were, however, immediately ag 0 | and when the collision 
occurred the speed of the express been reduced to about 
twelve miles an hour. The engine cut through the obstruction, 
splintering the trucks like matchwood, but kept the metals. 

CoMPARED with 1878 the railway construction last year in the 
United States shows an increase of more than 50 percent. At 
the close of 1878, according to ‘‘ Poor’s Manual,” the a of 
railroad in the country was 81,841 miles. Adding the mileage 
constructed in 1879, the grand total, says the Railroad Gazette, 
is 86,263 miles at the beginning of the current year. The increase 
was at the rate of about 54 per cent., the increase of population 
being doubtless something less than 3 Bed cent., so that the 
number of inhabitants per mile of railroad has become less 
during the year. The population of the country is now about 
49,500,000, and this gives 574 persons to support one mile of rail- 
road, against 585 at the beginning of 1879. In Europe the 
average is about 3333 per mile of road, and in Sweden, where 
the mileage in proportion to population is largest, it is 1667. Of 
the 4430 miles of new road, are of narrow gauge—18 miles 
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NOTES AND MEMORANDA. 

Tue production of Bessemer steel, since 1870, has advanced 
from 40,000 tons to 550,000 tons in the United States, and from 
250,000 to 750,000 tons in England. Germany and France each 

roduce about 250,000 tons, and the rest of Europe about 
500,000 tons. 

THE telegraphic wires established throughout France at the 
end of last year reached 171,500 kilometres. At the fall of the 
Second Empire there were 114,000 kilometres in existence, so 
that in eight years 57,500 kilometres of new line have been 
created. a last year no less than 13,000 kilometres of line 
were constructed, the average annual increase during previous 

being only 5000 kilometres. The cost of sending messages 
as been decreased, and 11,049,218 messages were transmitted. 


By means of delicate Lass yr age Violle has, according to 
the Z'echnologiste, re-determined the fusing points of the more 
refractory metals. The following are given as the exact tempera- 
tures for five of these metals in the order of their Seemg ye | — 
Silver, 1749 deg. Fah.; gold, 1863 deg.; copper, 1890 deg.; plati- 
num, 3195 deg.; iridium, 3510 deg. It will be seen that pure 
copper requires a higher temperature to fuse it than gold; ordinary 
commercial copper, however, melts below 1035 deg. fridium is 
the most difficult of all m 


ArT a recent meeting of the Académie des Sciences a paper was 
read ‘‘On the Temperature of the Subterranean Waters of Paris 
during December, 1879.” The temperature of the drainage was 
always considerably above zero; this considerably affected the 
freezing of the Seine near where the sewage entered the river, and 
the author suggests directing the waters along the quays a few 
days in extreme cold. Some farmers in the Gennevilliers plain 
had the sewage applied in December to freeing their fields of 
snow. 

In Arizona there is a district known as the Thousand Wells. 
It is on the western slope of Echo Cliff, remarkable for the 
reverberation of sound. e country rock is impervious sand- 
stone, aig striated with deep grooves made by the winter 
rains. Where the sand rock is friable | basins have been 
worn, These are so many reservoirs which are filled in rain 
time, and which supply the country, with its cattle and people, 
through the long = season of that climate. ‘The great highway 
of travel passes through the midst of the Thousand Wells. 
There are no other water sources, and without these reservoirs no 
life could exist. On the eastern slope of the range the country 
presents a striking contrast. Innumerable springs flow 
perennially. 

Dr. FRANKLAND, writing on the dry black partially trans- 

mt London fogs, says that their persistency in a dry medium 
is due to a coating of coal oil, derived from coal smoke, upon the 
surfaces of the minute particles of water which compose fog, the 
oleaginous coating effectually preventing the evaporation of the 
water. The oleaginous liquids are discharged into the atmosphere 
in large quantities during the combustion of bituminous coal in 
fires. Dr. Frankland therefore concludes that by the substitu- 
tion of smokeless coal, coke, or gas, for bituminous coal, town 
fogs would cease. This only refers to the fogs first mentioned, 
but the use of a smokeless fuel would have been a great source 
of comfort, and probably saved life during the late persistent 


2ft., 23 miles 34ft., and the rest 3ft. gauge. Thisis little less than | fogs. 


21 per cent. of the whole, against 30 per cent. in 1878. 

On Monday afternoon a meeting of merchants and others 
engaged in the City was held for the purpose of organising an 
opposition to, or securing the excision or modification of, clauses 

os. 5 and 10 in the Bill now before Parliament for the com- 
pletion of the Inner Circle Railway. ese clauses would, in 
the first place, give the company power to acquire ‘‘an easement,” 
or to tunnel under such property as lay in their route without 
being compelled, as hitherto, to purchase such property ;” and, 
secondly, the time within which claims could be made for com- 
pensation for injury cai to property by the making of the line 
would be limited to six months. Sir Henry Peek, M.P., moved 
the following resolution :—‘‘ That this meeting is of opinion that 
the completion of the Inner Circle Railway, together with the 
widening of etme | Great and Little Tower-streets, and the 
new street to Tower-h i, isa great public necessity, and ought to 
be commenced without further dela ; but, at the same time, it 
desires most strongly to protest against any attempt to out 
such an undertaking at the cost or to the detriment of individual 
citizens. It therefore resolves to oppose to the utmost this Bill, 
entitled a ‘Bill to amend the Metropolitan and District be ha 
(City Lines and Extensions) Act, 1879,’ so long as clauses 5 

0 form a portion of the same.” The resolution was carried. 

‘In concluding his report on the coilision that occurred on the 

th December, between a light engine and a nger train 
at the Netherton station of the Great Western Railway, Colone 
Yolland says :—‘ The collision was the result of an error in the 
absolute block system on the part of one or the other of the two 
pe span employed. ‘This error in the working of the absolute 
block system can be effectually prevented by combining tbe 
electrical working of the absolute block system with the mecha- 
nical working of the out-of-door signals that control the running 
of trains, as is now done to a very great extent on the London, 
Chatham, and Dover Railway, with, I am informed, very satis- 
factory results.” It may be added that, whether from complete- 
ness in the arrangements of the signals, or from this combined 
with other features of good management, the running of trains by 
the London and Chatham ee ms ons the recent very heavy 
and continued fogs was remarkably regular and punctual. On 
the Metropolitan Extension no one lost by delayed trains, and on 
the Bromley and Bickley line only the slightest delays took place; 
while on the South-Eastern Railway to the same places the delay 
of a large proportion of the trains was a disgrace to the most 


THE latest measurements of American fresh-water seas are thus 
given :—The greatest length of Lake Superior is 335 miles; its 
greatest breadth, 160 miles; mean depth, 688ft.; elevation, 627ft.; 
area, 8:!,000 square miles. The greatest length of Lake Michigan 
is 300 miles; its greatest breadth, 108 miles; mean depth, 690ft.; 
elevation, 506ft.; area, 23,000 square miles. aoe geenes length 
of Lake Huron is 200 miles; its greatest b: th, 169 miles; 
mean depth, 600ft.; elevation, 274ft.; area, 20,000 square miles. 
The test length of Lake Erie is 250 miles 3 its greatest 
breadth is 80 miles; its mean depth is 84ft.; elevation, 555ft.; 
area, 6000 square miles. The greatest length of Lake Ontario is 
180 miles; its greatest breadth, 65 miles; its mean depth is 500ft.; 
elevation, 261ft.; area, 6000 square miles. The length of all five 
is 1265 miles, covering an area upwards of 135,000 square miles. 


THERE is great difference between the most minute refinements 
in and in ‘theory, as the following illustrates :—Deville 
and Mascart, in explaining the construction of the international 
geodetic ‘standard, give an interesting account of some of the 
necessary precautions. ‘* During the series of operations upon 
which a comparison of two weights is based, a balance should 
never be opened. Its cage, composed of two envelopes of glass, 
bordered with cloth, should be guarded from the caieuial air, 
which would change the hygrometric state of the interior, and 
which would introduce dust. The icles of dust, notch the 
knife edges, and change the velvet linings of the weight-boxes 
into a material comparable to pe | ee Air ma: forced 
into the interior, at the rate of 4 or 5 litres—4°227 or 5:283 qts.— 
per hour, being first deprived of dust by filtration through cotton, 
and dried by chloride of potassium or other desiccatives. The 
substance which seems to produce the least wear on alloys of 
platinum and iridium is ivory, which has the further advantage 
of resisting moisture and other atmospheric a as isshown 
by cave fossils. The standard weights should, therefore, be kept 
in glass cylinders, with ivory caps at top and bottom.” 


Proressor Spice recently measured, before a 1 audience, 
the velocity of a rifle ball fired across the stage. ‘he distance 
was only 33ft. Lieutenant Merriam co-operated, and his dut 
was to shoot away, with a Creedmoor rifle, two loose wires, eac 
of which connected in an electric circuit two globules of mercury. 
One wire was placed just in front of the supported muzzle of the 
rifle, the other 33ft. distant. Two levers were arranged, with 
bent-wire points, over a piece of smoked glass to which a uni- 
form motion could be imparted, and the electric connections were 


inefficient management. The Chatham and Dover Company 
might, however, pa¥ more attention to the punctuality of their 
evening district trains arriving at Victoria. 

THE special return of the quantities of iron and steel rails 
exported, and the growth of the latter branch of the trade, 
becomes very evident. It appears that during three years the 
exports of iron rails have sunk from 177,852 tons in 1877 to 
55,604 tons in 1879; while those of steel rails have risen from 
235,453 tons in 1877 to 328,425 tons in 1879. During the past 
year, the United States has been our largest customer for iron 
rails, taking 20,820 tons, and being followed at a long interval 
by Australia, British India, Italy, and Brazil. Of steel rails, the 

t shipments were to British North America—which took 
58,226 tons—British India, Australia, Russia, Italy, Brazil, and 
the United States—the latter borg ap eee tons. The value, 
however, of both iron and steel rails has declined on the ave 
—the exports of 1877 being of the value of £3,096,563 for the 
413,305 tons of the two classes; those of 1878 being £2,523,487 for 
the 358,759 tons of both iron and steel rails ; and for 1879 the value 
of the 384,029 tons was £2,223,869. And inthe most recent month 
for which we have records there was still a declension in value 


when compared with that of the corresponding month in the pre- | T 


vious year. But though the lowest average value has thus been 
reached of any period since the taking of the special return, there 
is now a certainty of a growth in the average value from two 
causes, An increase of price has set in which only needs time to 
affect the declared value of the exports of rails of both classes. 
And in addition to this, the value will be affected on the average 
by the class of rails sent out. Very large quantities of rails of a 
light section have been recently sent out to British India, and to 

Eastern nations, and these have been sufficiently light to 


er 
affect the value of the total. At the t time, though there | of 


are some heavy contracts for rails for 
worked off, there are ae it is known, 
heavier section which 

the tonnage. 


large orders for rails 
beneficially affect the average value of 


such that on the first wire being broken the point of the corre- 
—— lever descended on the glass ; but when the bullet broke 
the second wire it immediately rose again by the action of a 
spring. The result of this was that the point connected with 
this lever scraped a very short line on the smoked glass. The 
other pvint, being kept down during the swing of a seconds 
pendulum, seraped a longer space. After firing, the glass was 
withdrawn, and a magnified image of the lines thrown on a 
screen. The relative len of these lines were then ascertained, 
the longer being found 110in., the shorter 5in., aking the dura- 
tion of flight of the ball 5-110ths or 1-22nd of a second, its 
velocity g 33 x 22=726ft. per second. 


Tue following vital statistics relating to Rome, the oldest large 
city in the world, are of much interest from a sanitary point of view. 
The condition of the city improves in spite of the long years 
which must have produced an almost artificial covering to the 
“* fattened ” earth on which the city stands. The old city, how- 
ever, is in new hands, During 1879 the births numbered 7987, of 
which 7800 were among the resident ulation. The deaths 
among the resident population were 6724, pl 1970 non-residents. 

‘o these are to be added 138 births and 356 deaths among the 
domiciled population casually absent from Rome. Marriages, 
1839 ; immigration, 9799; emigration, 1178. The deaths among 
the military numbered 160 less than during 1878. The births 
among the domiciled population were 858 in excess of the deaths. 
On the 31st of December, 1879, the population numbered 298,960, 
while on the 31st of December, 1878, the number was 289,321, 
showing an increase in the last year of 9639 persons. The births 
during the twelve months were at the rate of 26°7 and the deaths 
at the rate of 22°7 per 1000 inhabitants on the average population 

783. The census of 1871 gave 244,484 as the po ion of 
Rome, and therefore there has in the course of eight years been 
an increase of “as persons, This augmentation was due. to 
immigration, as the deaths were in excess of the births, whereas 
during the latter years the reverse has been the case, 
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MISCELLANEA. 


Stag in blocks is ly used by the Staveley Iron and Coal 
Company for and structures. 


In the ph in this column in our last im ion the 
export of coal from Wales during the preceding week was given 
at 140,000 tons, of san | a he pe error, it was stated 
210,900 tons went from Cardiff. ‘The latter sum should be 110,900. 


Sarpinta has recently been visited by heavy inundations, and 
at Muravera twelve out of fourteen columns of a bridge were 
carried away, another bridge became unsafe, the whole valley of 
ba Sarrabus was flooded, and houses and factories have been 
under water. 


Messrs. Jonn BeprorD AND Sons, of Sheffield, have secured 
the contract for the steel shovels and spades required in connection 
with the Forth Bridge. The contract will amount to a consider- 
able sum. _ It is still being given forth that the Forth Bridge con- 
tracts are being let. 


Tr is announced in the Frankfiirter Zeitung that a joint stock 
company, with a share capital of 1,000,000 marks, has just been 
formed at Bremen for the pw of working petroleum springs 
discovered in the Liineburg Moor. Herr Meyer is at the head of 
the enterprise. 

A WELSH correspondent says: ‘ An intelligent man who was 
ny oe fer on the Tay Bridge, said in conversation the other day, 
he no doubt of the cause of the accident. ‘A shifting sand, 
unreliable base, a slight tilting forward of the piers, and a gust 
of wind completed the tragedy.’” 

THE severe cold has caused the use of: dynamite in more than 
one new situation. In the Bernese Oberland the d is frozen 


Bast furnace slag is more and more extensively used in the 
works of the Tees Conservancy Commission,’ In the South Gare 
Breakwater more than three millions of tons have been used, in 
quantities varying from 51,105 tons to 443,864-tons yearly, the 

uantity of slag a during the Commissioners’ year just 
closed being 194,048 to’ 

A PROPOSAL has been laid before the Portuguese Government 
to build a dam across the river Tagus, about 20 kilos. above 
Abrantas, in order to raise the level sufficiently to irrigate about 
988,657 acres of the adjoining lands. The expense would be vei 
small in comparison with the increased value of tie land, which 
is estimated at £24,000,000, or nearly one-third of the Portuguese 
national debt. 

THE loan of £40,000 offered by the Treasury to the Waterford 
Harbour Commissioners for the construction of dry docks for the 
= of Waterford has been refused by the Commissioners. The 

vernment were willing to advance the money at 5 per cent. per 


annum, repayable in twenty-five years; but the Commissioners ~ 


petitioned the Treasury to grant the advance at 3 per cent. The 
project, therefore, has been abandoned. 


In their report the directors of the South Staffordshire Water- 
works Company state that the number of houses laid on during 
the half-year ending 31st December, 1879, was 964, making the 
total supplied 34,248. The gross revenue from water rates 
accrued during the half-year to £23,007, as against £22,767 in the 
corresponding period of the previous year. After providing for 
interest on loans, debenture stock, and preference stock, the 
amount remaining for division is £8305. 

TuE Montevideo Harbour Improvements Company, in dredgin, 
the harbour of Montevideo, lately raised two bars of silver, pm 
70 lb. in weight. On one of them traces of an inscription were 
found ; the date 1772” was still legible. There is no doubt 
that these ingots formed part of the treasure which the Spanish 

alleon Aurora took from Chili in 1772, and which, according to 

zan, was lost in this port, opposite the powder magazine, 

during the storm of the 19th of August in thet year. They are 
going to look for more. 


THERE were recently in New York city 11484 miles of 
Western Union wires; 290§ miles of Atlantic and Pacific wires ; 
the Gold and Stock Company had in their stock interest depart- 
ment 151 miles, and in their private line department 1330 miles ; 
the Bell Telephone Company, about 500 miles ; American District 
Fh ag Company, 300 miles; Fire Department, 702 miles; 
Police Department, 90 miles ; Law Telegraph, over 100 miles, 
and American Union, about 30 miles—making in all 46623 miles 
of telegraph wire in New York city. 


A Mr. Hriexiys, of Belair, Ohio, has taken out a patent for 
window-shutters, in which teboard is substituted for wood. 
The slats, according tothe Journal of the Polytechnic Institution, 
and panels can be covered with coloured or stamped paper, so 
as to imitate any desired kind or pattern of wovd. The inventor 
claims as advantages for such shutters that they are lighter and 
cheaper than wood, that they do not warp or split, that they can 
be easily titted to new positions, that they are susceptible of a 

t variety of patterns, and that they will contribute to an 
in the appearance of cheap dwellings. 

WE have several tjmes recorded the extension of the use of 
steam fur warming towns in America, and the J'iimes says that 
according to advices from Cincinnati, the municipal authorities 
of that place have passed a resolution permitting a system of 

jipes to be laid down in the streets with a view to warming the 
Sets and public buildings of the city by steam. Mr. Jacobs, 
the mayor, has already signed the concession which is granted 
to a joint stock company, which has undertaken to carry out the 
scheme on the Holly system. 


AccorDING to a report from an American consul in South 
Germany, Americans are sending goods into that district, which 
ought to go from England. He says that the popularity of 
American flint pressed glass is steadily increasing. ‘‘ Small 
American machines for farm and domestic use, iron ware, kitchen 
es lawn mowers, garden engines and pumps, &c., are 
received with favour wherever they are introduced, and the 
demand for them has largely increased during the year 1879. 
The new imperial tariff has caused an advance in the price of 
these goods, but will not affect the demand for them in Germany, 
as there are no substitutes which can compare with them in quality 
and practical usefulness.” 


THE screw sewage steamer Alpha, belonging to the Liv i 
Corporation, made her first trip to sea oa the 29th ult. with see 
250 tons of town refuse. She steamed out of the River Craft 
Dock to the north of the North-West Lightship, where she 
deposited her cargo at the place indicated. The North-West 
Lightship is eighteen miles from the Rock Light, and about 
qwety dives miles from the River Craft Dock, a small dock 
(nearly an acre in extent) used by small barges and schooners 
bringing slates from the Welsh quarries. A berth is appropriated 
to the oornet Corporation, who recently sold this property to 
the Mersey k Board, for the barge and hopper to receive the 
town’s refuse, and a shoot is fixed for the purpose of dumping it 
into the new steamer. ‘The first voyage made by the new vessel 
has proved satisfactory. She occupied about 44 hours on her out- 
wal mad 34 hours on her homeward , and is said to be an 
screw hopper ed the Mersey Dock 
and Harbour ‘l. The voyage, says the Glasyow Herald, 
occupied eight hours altogether, or within one tide, and this 
answers the requirements. The new vessel, which differs materi- 
ally from. the ordinary mepees barge, was built by Messrs. William 
Simons and Company, Renfrew, a firm who have for <j years 
a the use of such steamers for the disposal of town 


| 
me 
/ 
so hard that before a grave can be dug great fires have to be made 
in the churchyards, and in some instances, when this expedient : 
has one unavailing, the gravediygers have been compelled to = 
use dynamite. : 
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TWO-TONS SELF-ACTING CRANE FOR COALING LOCOMOTIVES. 
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THE crane which we illustrate above was designed by 
C. Wendt, of the Marienburg and Mlawka Railway, and con- 
structed by Van der a and Charlier, of Deutz, Cologne. 
Cranes on this principle are in satisfactory work at Marien- 

, Lilowo, and Dirschau. 
framework of the craneis constructed of channel iron, and 
hasan independent jib, Figs. 1, 2, and3, of thesame material turn- 
ing on an axis at the foot. At the — end of the jib is a notch 
of a 


for the of catching hold bar on the skip. It is 
balanced by a weight C, i tends to bring back the jib to 


| | | 


raised by the winding 
gear, the swing jib being brought into 
contact with the chain by slightly raisin 


the counterweight, A friction roller 
serves to guide the chain, When the 


skip has attained a certain heaght, the 
crossbar of the divisions of the skip falls 
into the fork in the extremity of the jib. 
Upon the chain being slacked ~ > 
commences to swing forwards, and finally 
deposits the skip in the tender, when the 
bolts of the flaps are withdrawn and the 
load is discharged. The empty skip is 
disengaged from the jib by oy Hd 
sufficiently high to clear the fork. e 
jib then falls towards the framework of 
the crane out of the way, and the empty 
skip is run down on to the truck and 
iagram—is for the purpose of indicatin 

when the hook has jn ht the bar of the 
skip, and is useful when working at 
night. The bell is sounded by a pro- 
jecting ieee fastened to the chain at the 
proper place, 

e crane may also be applied to the 


a perpendicular position when the crane is unloaded. When 
the counterweight is at its lowest points the jib falls back 
against the curved spring F attached to the framewor of 
the crane, and the skip is free to run down, but if the weight 
is pushed ——— by means of the treadle M the jib w:ll move 
with hinged consists of receptacles fitted 
wi or emptying, the intermediate s bein, 

ltt free to edit the Hib. crane is as 
follows:—The small truck carrying the skip having been 
brought into position, the chain is attached and the skip 


mit the jib. The action of the crane is as | De 


loading and unloading of various ma- 
terials from railway trucks, the shape 
of the receptacle being varied according 
to circumstances. 


ExscrricaL StoraGE.—The of 
making a battery which should store elec- 
trical energy supplied to it from an ordi- 
nary battery or other source, to be given 
out afterwards as a current, has eften been 
considered. Plante’s now well-known 
secondary battery gives remarkable eff 

but is open to some objections in view o' 
various objects of electrical storage, especi- 
ally because of the lack of constancy and 
new pro’ or electrical storage o ig 
certain advantage have been lately made. 
Professors Houston and Thomson, of Phila- 
delphia, construct a storage cell. thus :— 
At the bottom of a vessel holding zinc 
sulphate solution is placed a copper plate, 
with insulated conducting wire, and near 
the top another copper plate with wire or 
one of carbon, or metal less positive than 
zine, and unchanged by zinc sulphate. A 
porous gpa =m is fixed between, A 
current from a dynamo-electric machine is 
sent in the upward direction through the 
cell; this deposits zinc on the upper plate, 
and produces a dense solution of sulphate 
of copper over the lower one. The cell is 
thus charged, and continues a source of 
electric current until re-conversion of all 
the copper sulphate into zinc sulphate. 
Several such cells may be combined, and 
variously. The authors represent that, 
supposing dynamo-electric machines realise 
in external work 50 to 60 per cent. of the 
power used in driving them, 50 cent. 
of this may be stored and recov 3; 25 per 
cent. of the original Pain being thus given 
out secondarily as electrical current. Only 
about 5 per cent. of the heat energy of the 
coal probably would be recovered after 
storage as electrical current; but the 
economy would be much superior to the use 
of zinc and other materials in the ordinary 
battery. The other secondary battery to 
which we referred has been brought to the 
notice of the French Academy by M. 
D’Arsonval. He also uses sulphate of zinc solution in a zinc plate 
ora ae. hd of mercury, and a plate of carbon surrounded with small 
shot—lead. The couple is charged by sending a voltaic current 
through it from the carbon to the zinc or m , the effect 
being deposition of zinc on the zinc, or amalgamation with the 
mercury and formation of peroxide of lead on the lead, the sul- 
phuric acid remaining free. With a small couple of the kind, 
containing only 1 Kile . of small shot, he worked one of M. 
prez’s little motors four hours. Where m is used the 
couple seems to retain its charge a | time. maximum 
electro-motive force obtained was 2°1 volts, 
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STEAM LAUNCH FOR THE RIVER GANGES. 


WE illustrate above a steam launch for enger traffic, 
constructed by Messrs. Miller and Tupp, of Hammersmith, 
The little craft was built to a specification, of which the 
following is an abstract :—Hull: Length over all, 40ft.; 
draught, 3ft.; beam outside, 7ft.; pon inside of skin to gun- 
wale, 3ft. Gin.; to be strong and substantial carvel built, of 
teak, ore fastened and sheathed, with keel, and main tim- 
bers of oak or American elm; to have swan stem and counter 
stern; to be lined with teak down to the benches, and to have 
cuddy deck at each end of the boat, with doors to form 
lockers; seats to be arranged fore and aft, with cross benches 


in stern sheets and forward of boiler; coal bunkers amidships 
on each side of boiler; rudder to be fitted outside propeller, 
with galvanised iron tiller. Engine to be pair vertical 
inverted cylinder, direct-acting high-pressure type, 5{in. 
diameter by Gin. stroke, of simple and substantial construc- 
tion, thoroughly well fitted and finished with large bearin 

surfaces, the means of lubrication carefully attended to, an 

fitted * link-motion reversing gear, and feed pump of 
ample Boiler to be of the vertical cross-tube type, 
3ft, Gin, diameter by 4ft. Gin. high, with four tubes; to be 
very strongly constructed, and tested by hydraulic pressure 


to 150 Ib. = square inch, and designed to work at 601b.; to 
be neatly felted and lagged with mahogany and brass bands, 
and to be fitted with all reagan furnace and steam 
mountings, spring balance safety valve with escape pipe, 
steam pressure gauge with double dial facing fore at aft, 
double set of water gauges, blow-off cock, steam whistle, 
blower cock, and hinged chimney. Propeller to be of steel, 
36in. diameter; screw shaft of wrought iron, ljin. diameter; 
gun-metal bushed to stern tube, and fitted with thrust bearin 
and collar. Connections: Copper steam and feed pipes, ond 
iron exhaust pipe. 


BONE’S PATENT BOILERS. 


th, 
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SECTION ON LINE €.¢& 


WE illustrate above a type of boiler patented and manu- 
factured by Mr. F. G. Bone, of South London Boiler 
Works, Bermondsey, which appears to be admirabl 

adap’ or use in confined situations, and very muc 

better in every way than what is known as the London 
boiler. The general construction will be understood at a 
glance. Lengthwise through the shell is a central tube of 
large dimensions, and within this tube are fixed Galloway tubes. 
The position and size of this central tube are such that its 
upper surface will be some inches below the water line, and 
itg under surface rather a greater distance from the bottom of 


PLAN ON LINE 
between the end plates of the shell of the boiler. The boiler 
is fired at the front underneath the outer shell, and the fire 
thus impinging on the whole of its under surface, passes into 
a smoke-box at the back, whence it returns through the small 
tubes on either side of the cential tube into a smoke-box at 
the front of the boiler, and thence back in through the 
main central tube and into the chimney. ‘The smoke-box at 
the back of the boiler communicates only with the small 
tubes; that at the front with both the small and the main 
central tubes. By this arrangement of boiler rapid ciroula- 
tion is obtained through the Galloway tubes, and go} 
heating surface is combined with great strength, as the 


the boiler. On either side of this central tube are placed as 
many as convenient smaller horizontal tubes fixed also 


tubes act also as stays, The union of the ends js further 


strengthened bs gusset stays rivetted to the ends and to the 
cylindrical shell. The setting simply forms a seat for the 
boiler, leaving as much as possible of the under surface 
to the action of the fire. The furnace front, furnace, 

and bridge are of ordinary construction. The following figures 
show the dimensions for given powers:—9ft. long, 5ft. dia- 
meter, 20-horse power ; 10ft. long, 5ft. 6in. diameter, 30-horse 
er; 12ft. long, 6ft. diameter, 40-horse power; 13ft. long, 


ft. Gin. diameter, 50-horse power; 14ft, long, 7ft, diameter, — 


60-horse wer; J5ft. long, 7ft. Gin, diameter, 70-horse 
power 16?t. long, Sft. diameter, 90-horse power; 17ft. long, 
ft, diameter, 90-horse power; 18ft, long, Sf. diameter, 


100-horse power, 
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STAGING AT THE NEW CENTRAL STATION, 
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WE publish this week, on page 124, a transverse section 
and some details of the fine roof of the new Central Station, 
Manchester, and above are views of the staging employed in 
The station has been built by the Cheshire 


Lines Committee—a joint company consisting of the Midland, 
Great Northern, and Manchester, Sheffield, and Lincolnshire 
companies—to meet the great want of room. The engineers | 
for the work are those of the above mentioned companies, Mr. | 


MANCHESTER. 


L. M. Moorsom, M.L.C.E., acting a3 superintending engineer, 
The contract for the roof was let to, and has been carried out 
by Messrs. Andrew Handyside and Co. In another impres- 
sion we shall give detail drawings and description of the work, 


LETTERS TO THE EDITOR. 
(We do not hold curselves —r opinions of our 
correspondents, 


THE WEAR OF TIRES, 
S1r,—For your information I enclose tracing of an engine that 


| 
and many other defects were t which it is not necessary for | 
me to mention, but well a. saya those who employed this test 
more than thirty years ago. It was not only defective in work- 
ing, but was expensive on account of these defects. ‘These 
were used for low-pressure engines, for at the time when I 
invented my steam gauge high-pressure engines were only just 
coming into use. It fact it was mainly owing to their introduc- 


some of your readers. It consists of an ordinary inverted syphon 
water manometer, the two vertical legs of which, A B, are open 
at the top, and connected below by a tube of considerably smaller 


diameter ; in this connecting tube a bubble of air is blown, which, 


by regulating the quantity of water in the two legs, is brought to 
the zero of the scale at the middle of the tube. “Phe bubble con- 
stitutes a diaphragm or piston in the tube, and if an increase of 


ran 61,592 without the tires being turnedup. The drawings | tion my steam indicator was brought out. The mercury | pressure takes place in air space of the right-hand leg, con_ 

i 
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PASSENGER ENGINE, HIGHLAND RAILWAY. 

give all bobs were of little use for low-pressure, and none for high-pressure | nected with the containing the gas whose is sought, 
the tires steam. Sypyey Smrru, —— a depression of level of say one-twentieth of an inch, it is 
Original Inventor and First Patentee of the | clear that the bubble, without opposing any appreciable resistance, 
Hyson Green Works, Steam Pressure Gauge. must travel towards the left so many times the twentieth of an 
Nottingham, February 5th, 1880. inch as the cross section of the tube is times smaller than that of 


cast steel. This is the greatest mileage I know of. The engine 
is in the shops just now. 8. Jonzs. 
Inverness, January 3l1st. 


THE INVENTOR OF THE STEAM GAUGE. 

Str,—-As the trade in steam gauges has become an important 
and necessary branch of industry in this and other countries, and 
as these instruments are made and sold bearing the names of 
many inventors and numerous makers, some uncertainty conse- 
quently exists as to whom the merit of being the original inventor 
and patentee of a steam gauge belongs. In order to satisfy many 
inquiries, I beg to give below a copy of a letter received from 
George Stephenson bearing upon the matter in question, the date 
of which conclusively settles the ange Mr. Stephenson being the 
first person to whom’I personally submitted the invention, and 
the first person who tried it. I may add that I established my 
right to the invention by legal proceedings taken at the time. 
Some of your readers will recollect the frail and primitive method 


adopted for ascertaining the pressure of steam prior to my inven- 
tion. The instrument then used was called a ‘Mercury Bob.” 
Sometimes this bob would stick, frequently the tube containing 
mercury burst, the sudden rise of steam would blow the mercury 


out of the tube, and the accumulation of dirt in and outside the 
tube rendered the indication difficult, and often impossible to see, 


Tapton House, 
** Chesterfield, October 15th, 1847, 

** A most important invention has been submitted to me for 
my approval, patented by a Mr. Smith, of Nottingham, and 
intended to indicate the strength of steam in steam engine 
boilers. It is particularly adapted for steamboats, and can be 
placed in the cabin, on deck, or any other part of the vessel, 
where it may be seen by every passenger on board. It may 
also be fixed in the office of every manufactory where a 
steam engine is used at a considerable distance from the boiler. 
I am so much pleased with it that I have put one up at one of my 
own collieries. It is some distance from the boiler—in another 
house—and works most beautifully, showing the rise and fall of 
the steam in the most delicate manner. The indicator is like the 
face of a clock, with a pointer, making one revolution in 
measuring from 11b. to 100lb. upon the square inch of the 
pressure of steam. It is quite from under the control of the 
engineer, or any other person, so that its indications may be 
relied upon, and the construction is so simple that it is scarcely 
possible for it to get out of order. I might give a full explanation 
of the machine, but I think it best to leave that to the inventor 
himself. The numerous and ap accidents which have 
occurred from the bursting of steamboat boilers have induced 
me to give you these observations, which I think desirable to 
be laid before the public. I may state that I have no pecuniary 
interest in the scheme, but being the first person to whom it has 
been shown, and the first person to make use of it, I feel it a duty 
I owe to the inventor, as well as the public, to make it as 
universally known as ible. The indicator is put up at 
Tapton Colliery, near Chesterfield, and may be seen any day by 
any respectable person. 

(Signed) STEPHENSON.” 

e have taken some trouble to investigate Mr. Smith’s claim 
to be considered the first invertor of a practical steam gauge, 
and we have every reason to believe that he is entitled to that 
honour. In other words, Mr. Sydney Smith, of Nottingham, 
patented in 1847 the first steam gauge which was efficient, com- 
pact, portable, and suitable for use on boilers carrying a high 

ressure of steam. We have failed to find any record of an 
invention fulfilling the same objects of older date than Smith’s 
patent.—Eb. E.] 


PRESSURE GAUGE FOR VERY SMALL PRESSURES. 


Sir,—In trying some experiments on furnace draughts, I have 
tiveness, and very simple in construction. I am not aware of the 
existence of any instrument of the kind, — Wollaston’s 
differential barometer, which I believe is cumbersome and not 


easily managed ; a sketch of the gauge might therefore be of use to 


the leg. Buppones the tube to be one-twelfth of an inch in 
diameter, and the legs half an inch, then the indicating bubble will 


travel over a distance thirty-six times greater than that through 
which the water travels in the leg B. When the water returns 
to an equal level in the vertical tubes, on the pressure ceasi 
the bubble is naturally carried back to its central position. 
have found that water mixed with some spirits of wine gives good 
results. Of course the tube must be smooth, straight, and nicely 


levelled. Rosert 
Palermo, January 3ist. 
THE EFFICIENCY OF TURBINES, 
Srr,—It gives me no small pleasure to on 
us far, 


with so courteous an ape as Mr. 
however, we have made little progress, as it is evident that neither 
quite understands the other. 

The subjects involved are so numerous that I propose that we 
should discuss them one at atime. Let us take, to with 
what Mr. Donaldson calls the ‘‘ loss of head,” making the vi 
head “9 only of the true head. What does Mr. Donaldson mean 
by “loss of head?” Does he mean that the same quantity of 
water passes through the wheel in a given time as though there 
were no friction resisting its passage, but that its velocity of flow 
is reduced? or does he mean that both the quantity of water 
passing through the wheel and its velocity are diminished by 
the frictional resistance of the guide vanes? If he means the 


former, how does he account for the delivery remaining un- 


ected, although the velocity of efflux is reduced? If he means 
the latter, I must ask him to say what percentage of the work 
contained in the quantity of water actually delivered is wasted 
by the loss of head, and on what the work so wasted is expended. 
Tf he will refrain from all digressions, he can answer my ques- 
tion in a very few lines, and then we shall be able to make a real 
step in advance. At this neve 
myself for my own stupidity in no meas —Iam qui 
at a loss to Donaldson means by “‘\oas of 
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head due to friction” as affecting of aturbine. I 
know of but one effect of hy friction, and that is to 
reduce the quantity of water which a given pipe, conduit, or orifice 
under a given head would discharge if there were no friction. 
But, if I understand Mr. Donaldson, he says the loss of head in 
the turbine leaves the delivery unaff » but diminishes the 
efficiency of the moving water in some way, which I have, up to 
the present, failed to comprehend. Pinx Grypu. 
London, February 9th. 


Sm,—It may contribute to elucidate matters if I inform your 
readers that Mr. Donaldson practically repudiates all the conclu- 
sions which have been arrived at concerning the disc of 
water over weirs by such men as Neville and , Brae Heme nder 
these circumstances, I think it will be found hopeless to obtain 
much from a discussion of this question with Mr. , nase iy At 
all events, I would advise “ Pinx Gryph,” and’ any other 
correspondent who may take up the cud with Mr. Donaldson 
to get from him a definite statement of his views concerning the 
—- of water over weirs and through notch boards, other- 
wise Mr. Donaldson will always reply to the apparently most 
convincing experimental proof of the efficiency of a given wheel, 
that the water delive was really much ter than the 
quantity stated. I would suggest that Mr. Donaldson should 
say, for example, if the table of constants by Farey and Donkin, 
— in Encineer for December 29th, 187 is or is not 

tworthy. I add a copy of this table for Mr. Donaldson's 
information :— 


Table showing the weight of water, in minute, that will 
of ute, 


flow over a tumbling bay, Gin. heights from 1hin. to 
4}3in., for every ,', of an inch, 
Pounds Pounds Pounds Pounds 
Inches of I of of Inches of 
water water over | water water 
minute. minute. minute. minute 
144 274 23 547 3: 874 | 4h 1250 
1 292 BM 568 3. 900 4 1279 
1 310 926 4 1306 
827 2 612 951 4 1336 
1 345 2 97 | 4 1365 
1 365 24h 657 1003 4 1394 
1 883 1030 4 1424 
4 402 | 704 | 1036 | 4 1454 
421 727 3 1083 1483 
442 751 1112 4th 1514 
462 3 775 1139 4 1544 
2. 483 800 8 1166 | 448 1875 
2 503 825 4 1193 |; 4 1605 
525 | 850 | 1221 | 1635 


If he accepts this as correct, or, indeed, if he will accept any 

table of coefficients of discharge as correct, then it will of pos- 

sible to discuss turbine efficiency with him, but not otherwise. 
Bermondsey, Fe th. J. PErers. 


ADULTERATION OF PORTLAND CEMENT. 

S1r,—The present unusual depression of prices seems to have 
led some manufacturers to resort to adulteration of Portland 
cement with ome furnace slag. This material is not chemically 
combined, as Mr. Ransome proposes under his patent, but merely 
mechanically mixed, and has, therefore, no more strengthening 
effect than so much sand. In the interes'; of respectable cement 
makers, and of the public, this fraud should be exposed. It is 
not enough to allege in justification that the mixture may be sold 
to dealers as such. The dealers have to sell to the consumers, 
and these last are defrauded. 

The most efficient security adulteration is the careful 
application of tests for strength. Unfortunately the demand 
from builders, and too often from engineers, runs on quick-setting 
cement, the tests of which are necessarily low. Let 350]b. 
tensile strain to the oqeees inch be the minimum standard, and 
there would be little risk of deteriorating mixtures. The Metro- 

litan Board of Works very judiciously fixes the standard at 

Ib. to the inch, and the correct requirement is unquestionably 
from 350 lb. to 4001b. Unfortunately engineers sometimes sanc- 
tion, for works requirin; 
250 Ib. 3 as, for ——. le, in the case of the projected Forth 
Bridge. This standard would admit of a mixture ot 25 per ceat. 
or more of ground slag, and of tenders at rates proportionately 
low, thus placing the maker of genuine cement at a us dis- 
advantage. For what do our Institution of Civil Engineers and 
our Board of Trade supervision exist, when the standard admitted 
for such an important engineering material as Portland cement 
remains at the caprice of individuals ? 

A CEMENT MANUFACTURER. 
London, January 26th. 


THE TAY BRIDGE. 

Sir,—I am sorry to see that I have not been understood by 
your correspondent, “‘S.,” in reference to the calculation of the 
overturning power of the wind, contained in my letter of the 
17th ult. He evidently supposes that I take Dott. x 27ft. as 
the area exposed to the wind, whereas [{ have only taken the area 
of the top flange alone. The figures should stand thus :—Depth 
of top flange, 2ft. x length of top flange, 245ft. = area acted on 

the wind, 490 square feet. 4 uare feet x 601b. pressure 
wind per square foot = 29, ., total force of wind. 
29,400 Ib. acting at a distance of 27ft. gives a 
moment of 793,800 foot-pounds, or 354 foot-tons. 
have reason to believe that many persons 
seeing the cross sections of the bridge over the 
piers, which shows overhead bracing thus, have 
concluded that the two girders were well braced 
together. They forget that the only place where 
i this bracing could used is over the pie 
that the whole of the span is unbraced in a diree- 
tion to prevent the overturning, as described in my 
letter of the 17th ult. ‘The stress at the lower 
extremities of the bracing A would probably 
amount to 45 tons from the effect of the wind 
on the top flange of one girder only, and two girders with the 
diagonal bars should be taken into account. 
Cuaries LEAN. 


Nithsdale House, G road, Ealing, W. 
Feb. 6th, 


Sim,—I have calculated again the strains on the piers in accord- 
ance with the corrected weight of superstructure and cross section 
of piers published in your issue of the 30th. I take the weight of 
superstructure and train at 550 tons, allowing 120 tons for the 
train instead of 100, With this weight the moment of stability 
round outside column as a fulcrum is 5912 foot-tons. 

A wind pressure of 394 lb. to the square foot producesa moment 
of pressure equal to this taking area of girder at 1700 square fee 
of train at 1 of pier at 800, and the respective leverayes o 
93°5, 87 and 40ft. uming in the first place that the columns 
are held down securely, the intensity of the strain is much less on 
the four inner columns than on the two outer, being in the ratio 
of their respective distances from the neutral axis. The position 
of the neutral axis alters as each column on the windward side 
changes its area to that of the flange bolts as it comes into tension. 
Calculating the strain for each position of the neutral axis, the 
result is a total tension on the outside column. weather side of 5°8 
tons per square inch, and a total thrust of 5°7 tons per square 

on the corresponding column lee side. 

Therefore this column has a total thrust of 402 tons at the 

Of this pressure 91 tons are due to the portion of the 
resting on the column, and 311 tons to the wind 


the best cement, so low a standard as h 
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pressure conveyed to the column by the mals over the cut- 
water. As there are seven bays in the height of the pier, this 
strain may be taken as conveyed in seven equal increments to the 
column, Therefore, the strain on each diagonal at the base of 


1 
the pier is 5% 7 


diagonals being inclined 45 deg. to the vertical and to the plane 
of action of the shearing force. In this view of the case these 
diagonals would give way with a wind pressure of less than 391b. 
even if the holding-down bolts of the columns were sufficient. 
As the total tension on the outside column windward -side is 
46 tons, with wind pressure of 3941b., it is evident that the 
holding-down bolts passing through two courses of cap stones 
would yield to this tension, and the pier would have to depend 
on its moment of stability. 

In this case, with a wind pressure of 3941b., the whole weight 
would be concentrated on the outside column lee side, and that 
column would give way before the pier could upset, as it would 
be fixed, owing to the downward pressure on it se the 
holding-down Sbolts from yielding. A slight deflection would, 
therefore, throw a pressure on the outside edge of this column 
sufficient to crush it, and the weight could only be thrown on the 
outside column on the mapyection that the diagonals were strong 
enough to convey it there, but diagonals connected to the columns 
by 1}in. bolts would be useless for that pur Consequently 
Ido not think the pier could stand a wind pressure of 391b., 
whether the holding-down bolts were sufficient or not. 

Greenock, February 9th. Pier. 


THE SOCIETY OF ENGINEERS. 
Tue first ordinary meeting of this Society for the present year 


was held in its hall in Westminster on Monday evening, the 2nd | raised 


inst. At the conclusion of the routine business the retiring 
president, Mr. Robert Paulson Spice (who has just concluded his 
second year of office), presented the premiums of books which 
had been awarded to the following gentlemen for papers read by 
them during the past year, viz., to Mr. C. J. ‘ord for his 

per on the “ Mineralogy of Sardinia,” and to Mr. T, Andrews 
a his paper on the * Strength of Wrought Iron Axles.” The 
premiums having been presented, Mr. ge vacated the chair, 
and introduced the Pp dent for 1880, Mr. Joseph Bernays, to 
the ting I ys then proceeded to deliver a long and 
highly ans inaugural address, of which we now give a full 
abstrac 


INAUGURAL ADDRESS. 


After recording his great appreciation of the honour done him 
by the members of the Society in electing him their President, 
and urging the claim of the ty as being a medium for the 
further education of the junior members of the — and a 
means of interchange of thought and opinion for those of riper 
practice, he asked the members to attend in good numbers at the 
ordinary meetings, ard to increase the ove and efficiency of the 
Society by Solaodashie new members. He next explained that 
the principal object he had had in view in the pre tion of his 
address was to give an idea of the position of the Society of Engi- 
neers in relation to the — at large, forming, as it did, o 
link between other professional and scientific bodies of a more 
aa character; a proposition which he proceeded to prove by 

owing that the papers read and discussed at the meetings, and the 
visits paid to interesting worl:s during the summer vacation in the 
past year were closely connected with many of the most important 
subjects that — the minds of the profession in the present 
day. The first subject mentioned was that of railways, in con- 
nection with which there had been two papers read—one by Mr. 
Thcmas Andrews, on ‘‘The Strength of Wrought Iron Axles,” 
and one by Mr. K. D. Barker, on ‘* Hydraulic, Continuous, and 
Automatic Brakes.” In the course of his remarks on these the 
President referred to an improved method of testing railway axles 
by subjecting them to a similar class of strains to which they are 
exposed when in use, the testing strains being made higher than 
the in a pre-determined ratio. With d to 
continuous brakes, he urged upon railway companies the duty of 
spplying such in much greater numbers than they had 

itherto done, with the view to preventing accidents, 
inasmuch as what may previously have been termed an 
accident, with some show of reason, can no longer be put 
under that category, once adequate means of prevention 
being known. He further suggested that it might be quite prac- 
ticable to entirely separate the passenger and is traffic on 
our main lines, line-stations, management and all, which would 
not only be the means of almost entirely getting rid of disasters, 
but might be found a good investment without interfering with 
the dividends of the present railways as passenger lines. ‘J'ram- 
ways and roadmaking were next considered, on the basis of two 
pers, the one by Mr, Mr. Wilkinson Jones, ‘On Modern 
ramway Construction ;” the other by Mr. Charles E. Hall, 
“On Modern Machinery for Preparing Macadam for Roads ;” 
and it was insisted on that the substructure of a tramway, 
as also that of the whole road through which it runs, 
required the most careful consideration, whilst perfec- 
tion would probably not be arrived at until the tram- 
way and the were treated as one indivisible whole. 
It was further urged that macadamised roads should be aban- 
doned in towns, and be used only for country roads and lanes. 
Mr. Bernays then referred to a paper on ‘Sewage Disposal,” 
read by Mr. H. T. Robinson, M.I.C.E., giving a short résumé 
of its contents, which embraced both irrigating and deodorising 
processes, touching upon constant water service and other 
matters, and stated that he fully with the author in his 
opinion that no general rule can laid down as to the best 
method of treatment in each case, which should be left to com- 
petent authority to decide. The last two papers referred to by 
the President were one, ‘The New Pits and Hauling Machinery 
for the San Domingos Mines in Portugal,” read by himself, and 
one on “The Mineralogy of the Island of Sardinia,” by Mr.C. J. 
Alford, According to the latter gentleman, the island abounded in 
mineral wealth, but was not properly exploited, owing to the 
indifferent mining laws at that place. Amongst the materials 
found in the island was also a small quantity of iron pyrites, 
an ore err raised at the San Domingos mines pre- 
viously mentioned, which gave the President an opportunity 
of 8 ing at some length about Mr. Hollway’s new process 
of reducing such ores by allowing the sulphur contained in 
them to act as fuel, in combination with a powerful blast 
of air. He next alluded somewhat in detail to the’ progress 
made in the treatment of 

Thomas and Gilchrist 

during the past year, h 
scale at 


iron ores by the 
of dephosphorisation, which, 
for the first time nm carried out 
on a practicable Messrs. Bolekow, Vaughan and Co,’s 
works at Middlesbrough. It appeared from Mr. Thomas's 
own figures that his process was only 5s. per ton of manufactured 
steel dearer than the ordinary mer process, whilst the 
difference in the price of Cleveland pig iron, which he , and 
of hematite pig, generally employed, was at least 55s. per ton in 
his favour, so that steel produced according to his invention 
would cost fully 50s. less per ton than it had cost hitherto. Such 
a difference in price would naturally lead to a revolution in the 
steel trade; but the President cautioned his hearers against 
being too oe in their expectations of an enormous 
increase in le on that account. Other nations also had 
possession of large deposits of phosphoretic iron ores, which, 
through the new departure in their use, would naturally 
be thrown on the market, and thus operate against our own 
chances. The vacation visits were next alluded to, embracing 
excursions to the Providence Ironworks of the Messrs. Cutler at 
Millwall, the Millwall D eas Victoria Docks 


jocks adjoining, 
Extension Works, the Telegraph Cable Works of the Messrs, 


311 y sec.? 45 deg. = 44 tons, the cutwater | th 


Siemens Brothers at Charlton, and the Artificial Stone Works 
of Messrs. Bateman and Co. at East Greenwich, at each of which 
pine the Society was most hospitably received, and the mem- 
rs were afforded every facility for examining what was most 
interesting and notable in each. The record of the doings of 
e Society during the past year, and of some outside matters 
relating thereto, havin m completed, the speaker 
expressed the hope that a had proved to the satisfaction of 
the meeting that the-Society of Engineers, by keeping well 
up with the engineering problems of the day, honourabl. 
and usefully filled the pcsition which it bad been powers 
for. The ety, owing to depression of trade and other 
causes, had had uphill work for some years back; but as times 
improved he had every confidence in the Society continuing to 
hold its own in the future as it had done in the past. Not the 
least of the inconveniences which they had saffered from was the 
loss revs Pig last year of the services of their excellent 
secretary, Mr. Perry F. Nursey, who had been called to a more 
important position in a new sphere of action. On his retirement 
they had presented him with a testimonial as a slight tokea of 
their respect and esteem, whilst offering him at the same time 
a seat on the Council Board, as they had since made arrangements 
with Mr. Alfred Elgar as their future secretary. The President 
tted that there was not time left for him to refer to a few 
other interesting subjects as he had intended, and he concluded 
as follows:—‘‘In reference to the subject of engineering educa- 
tion, I may, perhaps, in conclusion crave permission to transfer 
to these pages a os « the late Professor Redtenbacher of 
the Engineering Schools at Carlsruhe, which will bear repeti- 
tion. I should ba that Professor Redtenbacher, some 
twenty to twenty-five years ago held very much the same posi- 
tion that the late Professor Rankine held in this cary & 
He had been an engineer in large practice before he obtained the 
professional chair at the Polytechnicum, where he was ultimately 
ised to the torship, a post at present occupied by our 
honorary ber Dr. Grassh Redtenbacher’s labours were 
recognised far beyond the confines of Germany, and he was 
always very anxious to impart to his pupils those fixed and clear 
principlés of mechanics which were afterwards to form their 
guide and standard during their professional carrier. 
motto may be rendered into English thus :—‘ The general prin- 
— of mechanics constitute the only true and lasting basis, not 
only for engineering science, but for the whole vast re of 
sciences, penetrating into the mysteries of nature.’ Or in other 
words, nothing can be undertaken in this world of ours, no action 
or reaction can take place which cannot finally be reduced toa 
mechanical problem ; and whether a science is called physics or 
chemistry, whether we combine or dissolve bodies, whether it is 
a question of heat or light, or electricity, whether we consider the 
motion and interaction of the stars, the movements of the winds 
and of the waves, the growing of plants, and even the descent 
and evolution of man, the more nearly the explanation of a 
natural phenomenon approaches a mechanical solution, the more 
accurate such explanation is likely to be. And as it is the engi- 
neer, in the widest sense of that term, who will ultimately have 
to deal with every natural phenomenon in one form or another, 
in his endeavour ‘to make the forces of nature subservient to 
the uses of man,’ it is the young engineer to whom the key of the 
whole situation must be given by inculcating him at the very 
commercement with sound principles of mechanics.” 


THE BRUSH ELECTRIC LIGHT. 


Tue Brush electric light appears to be making good progress 
in the United States for the illumination of factories. The 
Riverside Worsted Mills Company, Providence, Rhode Island, 
has recently published a statement of its experience with the 
Brush light, which is interesting and instructive :— 

“We been making,” writes the author, “‘ some investiga- 
tions into the electric lighting in use in France, when our atten- 
tion was called to the American systems on exhibition at the 
Mechanics’ Fair in Boston in the autumn of 1878. After as 
careful attention to the matter as its then undeveloped state 
admitted of, we decided that the Brush system, if any, was the 
light best adapted to our wants, and arranged with the Boston 

ents to set up one of the largest machines in our mill on trial. 

e machine was set up and started about the 20th of February ; 
its success was instant and complete; so much so that this 
machine was accepted and another ordered at once. This 
second machine was started in March, when a third was ordered 
by telegraph, which was set up and running early in April. 

ith these three machines we ran through the summer, gettin 
such satisfaction that in September we ordered two more, whic 
are both now running, making in all five of the largest machines 
running eighty lamps which are now regularly lighting nearly 

1 of our principal rooms. After this experience of nearly a year 
we have not a word to give save of praise. Our satisfaction 
increases as we come to know the machines more thoroughly, 
They could not have a severer test than we give them, as our mill 
runs night and day the year through, and we have not a moment’s 
delay from, or a dollar’s worth of repairs on, any of the machines 
or lamps. The light is all we expected; it is strong and steady, 
clear and white; it is unive: y liked by both overseers an 
help, so much so that.we doubt if we could get along now 
with the help if we were to return to the old gas 
lighting. Soeraly we should not get so good work, nor 
so much of it. We use porcelain globes ety nerall 
throughout the mill, and we have less complaint of trouble 
to the eyes than we used to have with gas. The air of the rooms, 
too, shows a very marked difference. In our weaving-room, 
with its 250 gas lights, the air became almost unbearable after 
midnight in the summer, and the jude appearance of the men 
showed how they felt it. With the electric light there is no such 
trouble, as the air is as good as in the daytime, and noticeably 
cooler. An answer to the question as to how many gas burners 
would give us as much light as we are getting now, will henson 4 

ve a fair test, as we should never think of trying to get so muc 
ight with gas. In our weaving-room, ferinstance, we formerly had 
two burners to each loom close down to the work; now the whole 
room to the of the roof and in the furthest corners is almost 
as light as day ; still the figures are interesting. We had former] 
about 250 gas burners of 17-candle puwer each, a total of 4 
candle power. We now have twenty electric lamps of 2000- 
candle power each, a total of 40,000-candle power. The other 
question, ‘How many gas burners would answer your purpose?’ 
is more satisfactorily answered. Owing tosome changes prepara- 
tory to setting up new machinery, all our eighty lamps are not at 
this moment in full service, but by actual count we have seventy- 
one lamps permanently placed, and these displace 578 gas- 
burners; that is, there are 578 burners already placed that would 
be lighted were the electric lights stopped. 

“Estimating these burners at 6ft. per hour, we should use 3468 
cubic feet of gas per hour, costing, at 2 dols. per thousand cubic 
es 6°93 dols per hour, The actual cost of the electric light is as 
‘ollows :— 


Dols, 
The seventy-one lamps consume carbons, 1} cents per hour -89 
Power used for machines... .. «2 « 
luterest cn cost of machines, say, 15,000 dols... “30 
Men to run machines andlamps .. .. «. 
Oil, wear, and tear, .. “03 
Total cost per hour .. +. 2°20 


Making a saving of 4 dols. 73c. hour, and this saving, for the 
3000 hours the machines run in the year, is 14,190 dols., and 
nearly pays for the machines. These figures are actual, as we 
averaged the number of carbons burned for several nights to get 
the exact consumption of each lamp, and for the consumption of 
gas we took off a number of the gas burners in use, had them 
tested on a test meter and averaged them, getting a strong 6ft. to 
each burner.” 
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AGENTS FOR THE SALE OF THE 
FOREIGN 


—Madame Borveao, Rue de la Banque. 
and Co., 5, Unter den Linden, 


and Co., Booksellers. 

IC.—A. TWIETMEY 

NEW YORK.—Tus and Rocers News Company, 
81, Beekman-street. 


TO OORRESPONDENTS. 


*.* In order to avoid trouble and ion, we it néessary to 
"inform correspondents that letters of inquiry addressed to the 

public, and intended for insertion in this 
writer to himself, and bearing a@ 2d. in order that 
answers received by us may be to their destination. No 
i ; : i which do not comply with 


notice will be taken of 
these instructions. 


*,* We cannot undertake to return drawings or manuscripts; we 
must therefore request correspondents to keep copies. 


L. R. ena). —175, Straad, W.C. 

C. E. R.—IVe hope to be wn possession of the ina short time. 

C. 8.—Send sketch of your prey in Pr Pa and we shall be happy to 

ve you an opinion on its meri 

navies (Twyford) —Other things being equal, the engine working expansively 
will be the more economical of the two. é 

J. A. L.—You will flad engravings of the Armstrong breech-loading gear for 
100-ton guns in THE ENGINEER Jor Oct. 8rd, 1879. 

H. J. M.—The extract you send contains no scientific Pires whatever. 
We —— will be a Board of Trade Inquiry, when more information 
will be elicit 

J. H.—There is no examination of any kind, Any one who thinks proper can 
call himself an engineer. Whether the public will believe that he is one or 
not is quite another question. H fi 

G. A. L.—Your question cannot be answered without transmitting it to the 
engineer of the work, This has been done, and on receipt of his reply we 
shall communicate with you. 

J. B. (Jersey).—The “* Engineer’s Annual and Almanack” may be had 
from Messrs. D. M. M’Gregor and Co., Glasgow, or from Messrs, J. Imray 
‘and Son, London, through your bookseller. 

J.C, O'N.—The catalogue 4 the recent Exhibition is so inefficient in 
that part which deals with the articles exhibited, that the article cannot be 
found. You will probably find the artule and the maker’e name in our 
advertising columns. 

J. K. (Monte Video).—G@as coke is not necessarily injurious to steam boulers. 
In some few cases it retains a good deal of sulphur, and sulphurous acid is 
produced when bustion takes place, and this acid corrodes the plates, 
but coal containing much sulphur should not be used in gas making. 

W. M.—The length of the link 1s determined by the angle between the two 
exceatrics and the distance of the latter from the link, i.¢., the length of the 
excentric rods. You will probably fad all the information you require in 
Fourney’s “ Catechism of the Locomotive,” published in Eagland by Messrs. 
&. and F, N. Spon. 

ApHa.—If you will refer to Neville’s Hydraulic Tables you will find the 
information you uire. Certain coefficients have been calculated for 
various lengths of pipe of various diameters, and these coefficients, properly 
used, give the discharge. It would occupy more space than we can spare to 
explain at length the mode wn which ow problem is solved. , 

J. W. 8.—The number of engines in United Kingdom or in the world is 
not known. Vry rough approximations to the steam horse-power have been 
published, but they are not trustworthy. You will sind some information 
on the railways in the world in the column of Railway Mutters in the last 
issue of Tue Enainger. The number of locomotives is not known, but ¥ 
you allow ten for every fifteen miles of railway you will be as nearly correct 
as any available information will permit. Some railways have two locomotives 
per mile of line, but these are few. , 

A. V.— The term “ overshot” is sometimes used to describe what is really a 
high-breast wheel. Without knowledge, therefore, of whether the water is to 
be delivered on to the top or the breast of your proposed wheel, or, in other 
words, what is the uctual fall of the water, your question cannot be answered. 
Your stream will give a mean velocity. 


120 
10°33 + 10°33 


15 second, or 91°8ft. per minute, and a discharge of 94°8 X 28 = 
a oubes Seet per minute. This on a fall of +4 gives, say, 
X _ 5.02:horse power gross. The coefficient of efficiency of a 

good wheel of this kind will be 0°70 to 0°75, and taking the former the net 

horse-power will be 5°02 X 070 = 3°514 per foot of fall, If admissible, 


transmission by clip drum and wire rope well coated with a tarry unguent 
will probably be the best. 


STRENGTH OF TEE IRON, 
(To the Editor of The Engineer.) 
Sir,— I ask your readers to give me a reference to any work in 


which iculars of experiments on the strength of ordinary T irons are 


SLAG GLASS. 
(To the Editor of The Engineer.) 


Sir,—Will any of numerous readers kindly say if slag glass is 
anywhere made in ts suitable for roofs and similar purposes, and if 
80, give prices and maker's name, dc. ? H. B. 


CLOTH-CUTTING MACHINES. 
(To the Editor of The Engineer.) 
Sir,—Can any of your readers inform me where I can see or hear of a 


for cutting patterns in woollen fabrics, six to ten times thick, 
similar tu the c ws for cutting? For want of 
room it must be on a small scale Ww. ° 
Cam! , Fel 

REPLIES. 

Replies have been sent to J. 7. T (Pattern Letters”), J. K (‘ Wire 
Rope Transmission ”), E. R. D. (*‘S "), to W. B. (“ 
Machines for Iron”), and to Oxipr “ ing for Copper Ores ” 


credit oceur, oes Gon two shillings and sixpence per annum 
Cloth Cases for binding Tux Enaireer Volume, price 2s. 6d. each. 


Sollowing Volumes of Tue Enoinezr can be 188. each — 

Vols. 8, 5, 10, 14, 21 25, 26, , 40, 41, 42, » 46, 
received at Ppa: the 

to the Pubitener Thick Paper Copies may be had, if preferred at 
Post-office Order. — Ai Brazil, British 

Colum! Guiana, Cape of Good Hope, Denmark, 
France ), Germany, tar, India, taly, 
Natal, » New Brunswick, N ew th Wales, 
New Zealand, Tasmania, ’ 

United States, West Coast of West Indies, China via 


ADVERTISEMENTS. 
«* The charge for Advertisements hen and 


afterwards shill 5 lines 
more is 
Single edvertioamente fram the cowntcy. 
payment. ternate advertisements will be inserted with all practical 
in any such case. All 


MEETINGS NEXT WEEE. 

Tue IystiruTion oF CiviL ENGINEERS. esday, Feb. 17th, at 8 p.m.: 
Discussion upon ‘fron and Steel at Low Temperatures ;” and, time 
permitting, the following paper will be read : —"‘ On the Use of Asi ite 
and Bitumen in Engineering,” by Mr. W. H. Delano, Assoc. Inst. C. EB. 

Civin anD MecHanicaL Enareers’ Society.—Thursday, Feb, 19th: 
“The Fracture of Cast Iron,” by Mr. James Love, F.R.A.S., F.G.8. 

Tae Mereoro.ocica, Society,—Wednesday, 18th, at 7 p.m.; ‘‘ On 

in China, 1877 and 1878,” by Lieut. Alfred Carpenter, R.N., 
F.M.S. ‘Note on the Reports of Wind Forces and Velocity during the 
Tay Bridge Storm, Dec. 28th, 1879,” by Robert H. Scott, F.R.S,, F.M.S. 
“On the Frost of Dec., 1879, over the British Isles,” 2 William 
Marriott, F.M.S. ‘Thermometric Observations on Board the Cunard 
R.M.8.8., Algeria,” by Captain William Watson, F.M.S. 


DEATHS. 

On 81st ult., in the 59th year of his age, Mr. ANrHony SHERWOOD, 
M.LC. 

On the 8rd inst., at May Villa, Havelock Park, Southsea, the residence 
of his father, LurHer Warts, of the Controller's lots, 
Marine Engineering, Royal Naval College, Greenwich, 

82nd year. 
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ENGLISH AND AMERICAN LOCOMOTIVES. 
RECENTLY we criticised atsome length certain assertions 
concerning the superiority of American as compared with 

British locomotives, made by Mr. Brereton to Sir Julius 

Vogel, Agent-General for New Zealand. The principal 

Mago made by Mr. Brereton will not have been forgotten 

by those of our readers interested in the subject, and we 

need not reproduce them at length here. It will be enough 
to say that when carefully analysed they mean simply that 

American locomotives make a greater annual mileage 

than English engines. We have already considered this 

aspect of the question involved at some length ; but we 
have not said all that is to be said on the subject, 
and we make no apology for reverting to it now. In this 
country—indeed, we might perhaps say in all countries— 
it isa vexed question how many miles a locomotive should 
be ran in a year. Under no circumstances, in this 
country, at least, are locomotives regularly run as many 
miles as they might be run. It is considered on the 
whole, better policy to stock a line with plenty of loco- 
motives, and to use these carefully, so.as to make them 
last as long as possible, than tu get all the work that is 
ible out of a comparatively small number of engines. 

n the United States it is, on the contrary, regarded as 
the best plan to follow the system of the iniquitous old 

Southern planter, who found it cheaper in his dealings 

with slaves to “use ’em up and buy more” than to 

work them lightly, and tend them when they were sick. 

An example of the extreme to which what we may term 

the “ American system” admits of carried is supplied 

by recent practice on the New York Central Railway. 

On that line each locomotive from the time it is first 

lighted up until it wants heavy repairs, is kept continually 

under steam ; the fires only being drawn that the boilers 
may be washed out, and as soon as this is done, steam is 
got up again. Each engine has three “crews ”—that 
is to say, three drivers and three stokers, who 
work eight hours ata time. The engines are sent but 
once to the repair sheds. When they are again disabled 
through wear and tear, they are sold for what they will 
fetch. It is stated that the system has been found to be 
quite successful. It may be added, however, as worth 
notice, that goods trains on this line make but fifteen miles 
an hour. It is clear that we have here a system of working 
which may be easily made to give an enormous mileage 

r engine per year, for one or two years only; and a very 
indifferent machine thus treated might be readily used 
to draw a disparaging comparison between American and 

English locomotives. But it is obvious that such a com- 

rison really supplies no information whatever concern- 
ing the relative merits of the two engines. is, how- 
ever, is just what Mr. Brereton has entirely failed to see; 

and confounding the methods of working two classes o 

locomotives with the — of endurance of these 

engines, he has suffered himself to pen a condemnation 
of engines made by British builders, which is quite 
unwarranted by the facts. 

Mr. J. P. Maxwell, North Island, 
has taken some pains to refute Mr. Brereton’s char, 

In substance his reply is to the same effect as ours. C) 
ives one or two facts, however, which are worth repro- 
ucing here. “As regards, writes Mr. 

statements made by Mr. Brereton about cost, I am not 


exaggerating when I state that the values of a cart-horse 


and a racer might as reasonably be taken to draw infer- 
ences from as to the respective merits of the animals, as 
might his figures in the absence of data. I will compare 
the first cost of an American engine now working in 


Christchurch with an English engine also working in the | f 


district. They are alike in some respects, but not in- 
tended for the same service. They are both tender 
engines, and each has eight wheels, are about the same 
weight, and approximately the same cost each, and the 


Maxwell, the | Am 


one bogie ; it cost erected in New Zealand about £2700. 
It has a tractive force of 93 lb, for each effective pound 
of pressure. The comparative cost of the two engines, 
based on their efficiency for traction, will be—for the 
American £46 6s,; for the English, £29. The English 
engine is much superior on lines with steep grades and 
moderate curves, and is much the cheaper. It would 
not, however, be suitable for the service for which the 
American is designed, which is a faster engine, nor would 
it work so satisfactorily on sharp curves. The compari- 
son is not therefore worth much, except to show how very 
fallaciousare Mr. Brereton’s general statements, and when 
you compare the cost of the American engine—£2800— 
with the average cost given by Mr. Brereton—2£1500 to 
£1700—it shows still more the necessity for requiring 
specific data for judging from. The cost of some of the 
types of engines working in New Zealand is as follows : 
10in, cylinder double. Fairlie, £3200; 14in. cylinder 
Christchurch goods, £2700; 12in. cylinder American 
passenger, £2800; 10}iu. cylinder six-wheel coupled, 
£1500 ; 9bin. cylinder four-wheel coupes. with bogie, 
£1300 ; 8in. cylinder four-wheel coupled, £1000, The 
Americans cannot compete with the English in cheapness, 
or in the class of work they turn out.” 

In our colonies a demand has frequently been made 
for American engines, and it will be found that in near! 
all cases this demand has arisen simply because Englis 
engines were not given fair play. lonial locomotive 
superintendents and railway engineers have but too often 
ot acegee all their experience in this country; and long 
before a new line of railway is opened they prepare 
specifications, and send home orders for engines, which, 
admirably suited to the splendid roads of the mother | 
country, are in no way fit for the sharp curves and 
imperfect permanent way of a colonial railroad. The 
result is, of course, that the engines when they arrive are 
found not to answer. We could supply many instances 
of blundering in the ordering of locomotives to illustrate 
our proposition. Two will suffice, and neither refers to 
a very recent occurrence. In the first case, to work a 
very crooked line, six tank engines were ordered, with 
eight wheels, four coupled. ‘These engines had a 
wheel base practically rigid of over 22ft.; a lateral 
play of half an inch was allowed in the trailing 
axle boxes. The engines squeezed round the curves 
by sate the gauge, and after the first fortnight the 
flanges to be cut off the driving-wheel tires, and the 
leading axle brasses were eased, and so the engines 
got on for a while; but in about a year the whole lot 
were condemned, and new six-wheeled engines, single 
with four-wheeled tenders, were ordered in their stead 
from a Manchester firm, and answered very well. In the 
second case jeveral locomotives were ordered, which 
were luaded to 11 tons on the single drivers, or 5} tons 
per wheel for a 45 lb. rail on sleepers 3ft. apart. Need 
we say that the result was disastrous? If locomotive 
superintendents in the colonies would lay down a 
very few broad conditions in preparing their spe- 
cifications, and entrust the design, properly so called, 
to English or Scotch locomotive builders of emi- 
nence, they would get precisely what was best suited 
to the working conditions. As matters are now 
palpi the British builder has to make an engine 
to order, or not at all; and he dare not make a suggestion. 
When the engines are tried they are found not to answer, 
and the builder, who has had no voice in the matter, is 
denounced, and application is made to America for 
engines. But the American firms do not build to any 
specifications save their own. In reply to inquiries they 
say, “Leave the matter in our hands, and we will give 
you engines which will please you;” so they have their 
own way and supply just what is wanted. But the 
English firms would do the same thing better for less 
money if they were permitted to have their way. 

Messrs. Hemans, Falkiner, and Tancred, Government 
engineers to New Zealand, sent out on the 25th of 
November, 1878, a memorandum addressed to three 
British firms, which supplied engines to New Zealand 
railways, This memorandun) is a curiosity in its way. 
It runs thus :—“ As you have from time to time supplied 
locomotives for the New Zealand railways, we to 
direct your attention to the following paragraph which 
pb oo in the report of the Commissioner of Railways, 
addressed to the Minister for Public Works under date 
July 24th, 1878. With regard to the American engines 
the Locomotive Engineer reports : ‘They have now proved 
themselves to be both good and economical, and for atten- 
tion to detail in design and general excellence in workman- 
ship, they stand out first in our catalogue of locomotives. 
American engines I thoroughly believe to be more suited 
for our lines than engthing we can get built in England.’” 
To this Messrs. Neilson and Co., of G w, and the 
Vulcan Foundry Co., replied. The essence of these replies 
lies in the following passage :—‘‘ While admitting that 
the American type of locomotive may have some advan- 
tages over those of this country, we must be allowed to 
protest against the assumption that they can “ry or 
made in America. This is a great mistake. We have 
ourselves been in competition with American firms for 
the supply of engines of the American type to an 

erican railway, and secured the contract, notwith- 
standing that our cost for delivery on the rails was 
necessarily so much higher than that of our competitors.” 

The Vulcan Foundry Company writes in much the 
same strain :—“ We are prepared to admit that the 
American type of engine—we allude particularly to the 
‘bogie’ principle, and more especially to the ‘ Bissell’ 
orm of same—is certainly better adapted- to the nature 
of the curves and permanent way usually prevailing in 
our colonies than the rigid wheel base of our English 
engines ; but such is the absurd conservatism existing in 


t : country that any from existing types 
adhesion weight and cylinder power are in like propor- | would not be entertained. If English builders are com- 
tion ineach. The American has four wheels etialed and | pelled to adhere to a particular type and specification of 


two bogies ; it cost erected in New Zealand about £2800, 
It has a tractive force for each effective pound of pressure 
The English 


of 60 Ib, engine has six wheels coupled, and 


an engine, they surely cannot be held responsible for its 


performances or failures,” 


A careful consideration of all the facts leads to the 
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conclusion that if British builders are left to themselves, 
#3 are American builders, they will supply locomotives 
admirably adapted for working colonial traffic. The 
failure of English engines, in so far as it exists, has, 
beyond any question, resulted not from faulty workman- 
ship or material, but from defective design ; and for this 
ect those who prepared the designs are responsible, 
and the denunciation of English engines in the colonies 
is, to speak plainly, used simply to shield those who are 
really in fault. It has yet to be proved that any nation 
can build better locomotives than those turned out of 
British shops; but no perfection in workmanship or 
material can compensate for defects in arrangement, 
dimensions, and form, for which not the seller of loco- 
motives but the designer of them is solely responsible. 


MR. EDISON ON THE ELECTRIC LIGHT. 

WHEN statements concerning Mr. Edison’s labours at 
Menlo Park reached this country, which made lar, 
demands on British powers of belief, it was usually 
urged that they were the result of the exuberant fancy of 
an “ interviewer,” and must not be regarded as the sober 
utterances of Mr. Edison himself. That gentleman, 
indeed, has almost all his life rested content to let others 

-speak for him; and he has not been very careful to 
prevent them from speaking too much or too often. The 
system of permitting one’s doings, and discoveries, and 
inventions to be announced vicariously has its advan- 
tages. It is so easy to disclaim all responsibility when 
nothing has been written. But it has the defect that if 
the responsibility be evaded more than half-a-dozen times 
or so, the public begin to lose faith in the speaker as 
the exponent of the doer. Thus it is that much 
that has been recently said concerning Mr. Edison has 
come to be regarded with doubt even in the United 
States ; while electricians in this country have passed 
strange tales by with a smile as unworthy of attention. 
The time had arrived when it became necessary that Mr. 
Edison should either write a paper himself or get some 
one else to write one which he could endorse authorita- 
tively, and send to the world sealed, so to speak, with 
his own signet, to vouch for its genuinness. The required 
oy ca has been written by Mr. Francis B. Upton, “ Mr. 

ison’s mathematician,” and has been published in the 
current number of Scribner's Monthly, a very popular 
and excellent American magazine. The third page of 
this magazine contains a lithographed fac simile of a 
letter by Mr. Edison addressed to the editor, and stating 
that Mr. Edison has “read the paper by Mr. Francis 
Upton, and it is the first correct and authoritative 
account of my invention of the electric light.” This is 
conclusive. What Mr. Upton says may be regarded as 
Mr. Edison’s own utterance, and by this paper we mer 

- gauge, Mr. Edison’s knowledge of the matters with whic 
it deals. 

The paper occupies fifteen pages of Scribner's Maga- 
zine, and is well illustrated. It is written in a very 
pleasant, a style, and will be found amusing 
reading. Mr. Upton commences with the following para- 

ph :—“ The crowning discovery of Mr. Edison—the 
electric light for domestic use—is at last a scientific and 
practical success. A mistaken idea has been afloat that 
this new light was intended to be a rival of the sun, rather 
than what it really is—a rival of gas. The contrivances 
of the new lamp are so absurdly simple as to seem almost 
an anti-climax to the laborious process of investigation 
by which they were reached. A small glass globe, from 
which air has been exhausted, two platinum wires, a bit 
of charred paper—and we have the lamp. The 
generator of the electricity is simpler than a gas 
generator, and the wires for its distribution are 
more manageable than are gas mains and_ pipes. 
The light is equal to gas in brightness and whiter in 
colour ; it is enclosed, and consequently perfectly steady; 
it gives off no appreciable heat ; it consumes no oxygen ; 
it yields up no noxious gases ; and, finally, it costs less 
than gas. The difficulty of subdivision Mr. Edison has 
also overcome ; in his method of illumination a number 
of separate lights can now be supplied from the same 
wire, and each one being independent can be lighted or 
extinguished without affecting those near it.” We 
believe we are correct in stating that Scribner’s Monthly 
has so large a circulation that it is sent to press long in 
advance of the date of bap ener This being so it is 
evident that when Mr. Upton wrote the lines which we 
have quoted, he drew largely on his imagination. The 
discovery of the new lamp took place very late in 1879, 
and sufficient time had not elapsed when Mr. Upton 
prepared his manuscript to enable him to say from 
experience that the crowning discovery of Mr. 

ison was a scientific and practical success. This i 
however, comparatively a small matter. Those who wil 
read the paper with care will arrive,as we have done, at 
the conclusion that neither Mr. Upton nor Mr. Edison 
has a real and sufficient knowledge of the subject 
with which they are dealing. If they have, then the 
article in Scribner was intended to deceive the public, a 
charge which we are very reluctant indeed to bring 
against any one. But there is no escape from the 
dilemma. Either, as we have said, Mr. Edison and Mr. 
Upton know little or nothing about electric lighting, or 
else they have put forward statements which are in 
advance of facts, and that knowingly and of set purpose. 
In the first place no man writing with authority in a 
largely-circulated magazine, would be justified in assert- 
ing that a given discovery was a success unless his own 
experience had proved to him that certain difficulties 
which had hitherto baffled the endeavours of those who 
had traversed the same path before had been over- 
come. But Mr. Edison and Mr. Upton had had 
no experience with the new light when the words we 
have quoted were written. Before Scribner's Monthly 
had reached London, it was authoritatively announced 
that the new lamp was a failure, and that shares in the 
Edison Lighting Company had fallen in value from 
3500 dols. to 1500 dols. The carbons wasted away, it 
appeared, and it was supposed that the vacuum became 


impaired by the formation of minute cracks in the glass, 
through which air leaked, and that these cracks resul 
from the overheating of the exhausted globe, which attained 
a temperature as great as that of the chimney of a paraffine 
lamp. This is, we understand, Mr. Edison’s own expla- 
nation of the failure ; and yet Mr. Upton says in one 
place, as we have seen, of the light, that “it gives off no 
sso heat,” while in another he writes, “ The little 
glass globe, only an inch from this brilliant light, remains 
cool enough to be handled, and does not scorch tissue 
paper wrapped closely around it.” How are we to recon- 
cile conflicting statements such as these, save on the 
hypothesis that Mr. Upton and Mr. Edison have written 
and sanctioned the publication of an account of an 
invention about which they really knew next to nothing 
when they wrote? So far as we can gather, such success 
as Mr. Edison has had, resulted from the use of very 
moderate currents. In other words, the carbons have 
been heated as little as possible ; and in this way, in a 
well-exhausted receiver, it is possible to make an incan- 
descent carbon lamp last a long time ; but this is nothing. 
A lamp aes trembling on the verge of dissolution 
will not supp y the wants of the public. | 

It seems almost waste of time to criticise Mr. Upton’s 
pone on a lamp which may be said to be dead already. 


ut there is too much that is suggestive in the paper to | ‘ 


permit us to pass it over in silence. Each line almost 
serves to indicate what manner of man it is that has 
been sending down gas shares in this country at his will, 
and supplying schemes for the wildest speculation at the 
other side of the Channel. We see in each sentence the 
impatient, inventor, @ man with considerable 
wers of combination, quite oblivious of all that has 
n done before by his predecessors, credulous enough 
to fancy that when he has made a bit of charcoal = 
in an exhausted receiver he has solved a great problem; 
and to his views utterance is given for him by Mr. Upton, 
a man who, whatever his powers as a mathematician may 
be, evidently knows little or nothing of physical science. 
“ All illuminants are produced by the incandescence or 
white heat of matter. This matter may be in a finely 
divided state, the particles widely separated, as in the 
flame of candles, lamps, air, gas jets, or an aggregation 
of particles, as in the calcium light.” Here we have 
pr evidence that Mr. Upton really does not know how 
and why the flame of a candle or gas lamp gives out light; 
and his information concerning electricity is probably 
not more complete. But perhaps the most conclusive 
proof of ignorance is afforded by the assertion that the 
new light costs less than gas. Mr. Edison gave up 
platinum, and adopted carbon ; and he found that the 
resistance of carbon was much greater than the resistance 
of platinum. But he understands so little the questions 
involved in the production of the electric light that he 
has failed to see the consequences which must ensue 
from the fact that if the resistance be increased, 
the power must be increased also. -He calculated 
that he would get ten lights into one circuit driven by 
1-horse power—that is to say, 160 candles per indi- 
cated horse-powér; but he has entirely failed to 
obtain even this poor result at Menlo Park, and 
it does not appear that in practice he can 
get more than five lights or eighty candles per 
indicated horse-power. The consumption of gas to give 
the same light would be at. the most 25 cubic feet per 
hour, requiring for its } george the carbonisation of 
about 531b. of coal. steam engine to produce the 
same light by electricity would burn 5 lb. of coal 
per hour, and the cost of oil, attendance, belting, elec- 
trical supervision, interest on capital, &c. &c., would have 
tu be added. ‘The gas could be had in London for 
about 1d. per hour, covering all expenses. The electric 
light with 5-horse power for each moderate-sized house 
could not be supplied for five times the sum. Wh 
has Mr. Upton asserted that it would cost less? If 
he did not know how much power was required to work 
an Edison lamp he should have remained silent on the 
subject. If he did know, then a calculation, which he 
need not be a mathematician to make, would have shown 
him that the electric light at Menlo Park must be far 
more expensive than 
Mr. Edison has not been content to invent a lamp. 
He has also devised a crude electro-dynamic machine, 
which he calls a “Faradic Generator” to supply 
electricity. This consists mgs f of a vertical electro- 
magnet with soft iron poles, hollowed out to take some- 
thing very closely resembling a Siemens bobbin. He 
claims that with this he can get back in the form of 
electricity 90 per cent. of the power expended. We fear 
that this, like nearly all Mr. Upton’s statements, mus 
in the absence of anything like proof, be receive 
with much doubt, if indeed we do not dismiss it 
altogether as unworthy of credence. We have said 
nothing of Mr. Edison’s schemes for lighting towns 
from central stations, as set forth by Mr. Upton. 
“Tt is proposed,” he says, “to establish such stations 
in the course of a few months in the heart of 
several of our large cities. These will supply houses for 
quite a distance around them; 1000-horse power is 
thought to be sufficient amount for a unit, and the 
stations will be at such distances from one another that 
each district will require about this amount. The 
engines will be divided into four groups of 250-horse 
power each with a spare one in each station of the same 
power.” Seeing that five lights would require one-horse 
wer indicated, and that twenty 16-candle burners per 
orse is certainly not a high average, it is evident that 
engines of 1000 indicated horse-power could not supply 
more than 200 houses, or say a single street of very 
moderate dimensions. Thus at every turn the moment 
Mr. Upton’s statements are submitted to the test 
of Galician: they break down, or appear in the light 
of wild vaticinations, hardly deserving serious atten- 
tion. In the glare of recent experiences at Menlo 
Park we need not dwell further on this part of the sub- 
ject, nor is it necessary to describe an ingeniously 
impossible electrical meter to be put up in each house, 


and described by Mr. Upton. These, and many other 
things like them, seem to have been invented to order. 
Mr. Upton indeed frankly tells us that when in 1878 
great attention was turned to the Jablochkoff light in 
Paris, “the question was whether light could be produced 
in such small amounts as to make it of general domestic 
use. The money value of an invention which could com: 
_ with gas may be judged from the following items :— 

he United States has 400,000,000 of dollars invested in 
gas, New York and the vicinity owning about 35,000,000 
of this ; England has 500,000,000 dols., 60,000,000 dols: 
of which is in London ; Paris 40,000,000 ; Germany, 
50,000,000 of dollars, &c. Capitalists, with these figures 
before them, and the further fact that, notwith- 
standing the great depreciation in plant, the larger 
position of this enormous capital was drawing 10 per 
cent., were quick to see an opening for their money and 
enterprise. Several New York gentlemen—Mr, Gros- 
venor P. Lowry, and members of the eminent banking 
house of Drexel, Morgan, and Co., being the most pro- 
minent—placed 100,000 dollars in cash at Mr. Edison’s 
disposal as the requisite means to make the research.” 
Mr. Edison’s principal qualification for the work thus 
offered him was that he knew nothing about the electric 
light, its history, or the laws under which it is produced. 
*Mr. Edison,” writes Mr. Upton, “came to the investi- 
gation unhampered by the blunders of his predecessors. 
He had never seen an electric light.” Can it be said 
that he knows much more now than he did when he 
began to spend Messrs. Drexel and Co.’s dollars? There 
is nothing in Scribner's Monthly to show that he does, 
and, unfortunately, Mr. Upton’s contribution to Scribner 
is the only authorised expression of Mr. Edison’s views 
concerning the electric light. 


THE PROGRESS OF STEEL MAKING IN CLEVELAND. 

TuE public demonstration of the utility of Messrs. Thomas 
and Gilchrist’s process for the dephosphorisation of iron was 

made in Middlesbrough ten months ago, at a time whea 

e iron trade was at its lowest ebb. The famed Durham 
strike was just then adding to the embarrassments of a dis- 
trict which had long been severely handicapped by a variety 
of causes. When, therefore, doubting ironmasters and manu- 
facturers saw and handled the material which was put into 
the converter iron and came out steel, and published their 
conviction that it was the genuine material, expectation was 
raised high, and the manufacture of steel in the district was 
looked forward to as an event of immediate occurrence. 
Partly because that did not come to and partly in 
consequence of the increased demand for articles manufac- 
tured from iron, the importance which attached to the 
introduction of the manufacture of steel from native ore, 
into the Cleveland district began to be under-estimated. Mr. 
Thomas declares that ‘‘the manufacture of steel from phos- 
Lbgry pig is not now a matter of speculation or  pypiseny 

ut of sober, commercial, everyday practice.” e recent 
discussion at a meeting of the Cleveland Institution of Engi- 
neers, in which Mr. Stead, Mr. Thomas, Mr. Williams, and 
Mr. Richards took part, has served to draw prominent atten- 
tion to the results obtained by the new process. Not only are 
Messrs. Bolckow, Vaughan, and Co. completing their arrange- 
ments for the application of the Thomas-Gilchrist process on 
a scale which will enable them to turn out about 1500 tons of 
Cleveland steel rails per week, but that the Darlington Iron 
Company and the Erimus Company are entering into the steel 
trade with a heartiness which augurs well for their success, 
The Darlington Iron Company, from being an unremunerative 
concern, is becoming established as a profit-yielding under- 
taking, and that is atributable in some degree to the hearti- 
ness with which the steel manufacture was undertaken by its 
directors. The process which has been so widely discussed, 
and which is being applied in every quarter of the indus- 
trial world, has now had time to assert itself. Its 
working has been carefully studied, and the percentage of 
inferior steel has been proved to be not greater than by the 
ordinary Bessemer process, while the average quality for 
manufacturing purposes is said to be superior. Oue objection 
raised to it at an early stage of its introduction was its lack 
of uniformity. Whatever defects might exist then in that 
direction appear now to ‘have been removed. The process 
produces uniformly good casts. Mr. Thomas states that the 
cost of the lime lining is certainly very considerably under the 
first estimate of 2s. per ton of steel, and that there is eve’ 
prospect of that item becoming indefinitely small. e 
also states that the bottoms are becoming more tractable, and 
running seven, nine, and ten blows each. Usually the growth 
of a new industry in any district is slow and imperfect in its 
development. In Cleveland so far it has been rapid. It 
should be remembered that it is only about four years since 
Messrs. Bolckow, Vaughan, and Cov. carried into effect their 
idea of establishing steel rail works on the banks of the Tees. 
They possess their own hematite mines near Bilbao, in Spain, 
from which they can convey ore by their own ships to their own 
jetty in the Tees, and direct into their own works without 
the payment of railway dues. io oe occupy an almost 
unrivalled position, and it can only be set down either to their 
desire to develope the internal trade of Cleveland, or to their 
firm belief in the extra profits to be secured from the produc- 
tion of steel from Cleveland iron, that they ever troubled 
themselves about it. With the plant which the Darlington 
Iron Co. are completing, and the arrangements Messrs. 
Bolckow, Vaughan, and Co, are making, the inauguration of 
the heavy trade in Cleveland steel may be considered to have 
set in. Mr. C. E. Muller has determined to utilise the 
Erimus Works—which were built at great cost only a few 
years since for the manufacture of iron by a modification of the 
Danks process—in the production of light steel work, and 
the Roseberry Works are already turning out steel castings on 
the Siemens’ open hearth system. The steel trade bids fair 
to become acclimatised in Cleveland at no distant date, and 
> is difficult to conceive a locality more favoured by nature 
or it, 
THE FORTH BRIDGE, 

Sir Taomas Bovucn’s scheme for the Forth Bridge has been 
referred back to the committee, who already reported on its 
sufficiency, apparently because the fall of the Tay Bridge has 
raised some doubts concerning the future of astracture which, 
rising to a height of 600ft., has been pronounced safe under 
a wind pressure of 10 1b. per square foot. Although contracts 
have been let, and steel has been ordered, grave doubts are 
entertained that the bridge will ever be built as designed 
by Sir Thomas Bouch; but this means very little, for Sir 
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Thomas has never been particular to adhere to his original 
= It cw! not be generally known that the idea of 
ilding a railway bridge across the Forth is by no means 
new. 1865 the Bill for the construction of this bridge, as 
first designed by Sir Thomas, then Mr. Bouch, received 
liamentary sanction. The bridge was to cross the Forth 
Eve miles above Queen’s Ferry, and, according to the parlia- 
mentary plans deposited at the time, its total length was to 
be 11,755ft., made up of seven 100ft. spans—beginning at the 
north side—four 150ft. spans, the same number of 175ft. spans, 
then two 200ft. spans. The most prominent features in the 
structure were four spans of 500ft. each, with a headway of 
125ft. above high water; after them came fifteen spans of 
200ft. each, then six of 175ft. each, six of 150ft. each, and 
fourteen of 100ft. each. There is a strong resemblance 
between this Bridge and that over the Tay, if in 
nothing else then in the tly varying dimensions given 
to the various spans. It was proposed to found the 
piers on cradles of green beech, and an experimental cradle 
was actually made and launched some fourteen years ago; 
what ultimately became of it we never h Before 
matters p much farther, we would suggest that a 
tunnel be substituted for the bri which tunnel would be 
readily constructed at the site of the last proposed bridge. 
Careful boring to a depth of 120ft., has shown that the bed of 
the Forth consists of argillaceous silt, which is practically 
water-tight. The tunnel under the river would have a 
total length of at most one mile and a quarter, and it could 
be worked from four faces, as one or even two shafts could be 
ut down on the island of Inchgarvie in mid-stream. Some 
ifficulty, but nothing very serious, would be found in work- 
ing in the levels of the tunnel with those of existing lines, 
but the — inclines need not be very heavy. The 
tunnel would be a permanent work, lasting for ever, ectly 
safe, and it might be made in much less time t the 
bridge can be built, if it ever is built. It is a cg not too 
late for those interested to reconsider their decision ; and so 
much may be urged in favour of the tunnel, and so little can 
be said for the bridge, that we do not despair of seeing the 
former adopted and the latter rejected. 


THE DURHAM IRON TRADE. 


Tr is often forgotten that ‘‘ Cleveland” is a ne only. of the 
district which is often spoken of as if that included the whole 
of the iron-producing parts of the north-east. The Durham 

rt of the trade dates further back than does that of Cleve- 

d proper, and though in periods of dull demand and low 
rices, the output of the north-eastern furnaces is increased 
rom the Cleveland furnaces, yet with a revival of trade there 
is, as at present, an increased output also in Durham: It is 
instructive to notice the change in this respect within less 
than two years. In the middle of 1879, in the Cleveland 
district, that of the north-east, there were sixty-seven furnaces 
in blast, and there are now ninety-nine—in each case out of 
165—the production at the earlier period having not recovered 
from the blow thatthe Durham miners’ strike had given it. Out 
of the sixty-seven furnaces in blast, forty-three were in the 
North Yorkshire or Cleveland district proper, and the 
remainder in Durham. And as the furnices began to be put 
into blast, those in the Cleveland district were the first which 
were lit up. But latterly there has been a tendency at least 

ual towards the use of furnaces in Durham; and now out 
of ninety-nine furnaces in blast, there are sixty-six in blast in 
the North Riding part of the district. The proportion is not 
materially altered as yet, but as there are only twenty-four 
furnaces idle in North Yorkshire, and forty-two in the Durham 
part of the district, it is evident that the probabilities of 
increase are greater for the latter than for the former. Pre- 
parations are being made to increase the output in Cleveland 
proper by the oming in of furnaces belonging to the Lin- 
thorpe, Tees-side, and Grosmont groups, as well as at Eston ; 
but at Middleton, at Carlton, md Walker, and at Ferryhill 
in Durham, as well as in one other centre of the county, 
there will be an- increased production. It is probable that 
this enlarged use of furnaces in Durham is due in very t 
degree to the demand for pig iron for manufacture at the local 
works that are being recommenced, These are generally in 
the inland part of the district, and are in larger proportion in 
Durham than in the North Riding, so that they can be as 
cheaply supplied by the inland furnaces. It is due in part to 
this that there is an increased production of iron at the inland 
centres of production, and whilst the briskness in the manu- 
factured iron trade continues, the Durham producers of pi 
iron may expect continued prosperity, and the enlarg 
demand will call for a larger output. 


A PROBLEM IN SMOKE PREVENTION. 

Cuicaco is sorely perplexed by smoke. An association has 
been formed under the title of the Citizens’ Association to 
reform abuses. The members of this body have mapped out 
their respective fields of duty ; and special committees have 
been formed to deal with such subjects as Finance, City and 
County Legislation and Administration, Parks, Taxation, 
Bridges, Street Pavements, Military, Special Military 
Finance, Stenches, Smoke, Water Supply, Sewerage, Main 
Drainage and Street Obstructions. ‘The ground is thus 
well covered it will be seen; for the present our concern 
is only with the sub-committee on smoke, from whom we 
have received a letter, which informs us that Chicago, 
‘like many other cities in the United States, has been sub- 
jected to the annoyance of smoke for many years past, and 
the nuisance has increased with the growth of its manufac- 
turing interests and the expansion the railway system, 
until it has become almost intolerable. The coal in general 
use is bituminous, the consumption of anthracite being con- 
fined mainly to dwellings. Many plans for its combustion 
have been tried, and others are brought forward from time to 
time, but none of sufficient merit to warrant adoption by any 
considerable number of furnaces has yet been eetaeia. This 
association, formed for the purpose of assisting in reforms of 
a public character, has undertaken the task of recommendin, 
some system by which the annoyance of smoke can be abat 
by its combustion in an economical manner, and to that 
end has entered into correspondence with individuals 
and corporations in Great Britain and on the Continent, 
for the purpose of eliciting information on the subject.” 
Our correspondents go on to add that should we think 
|e to make the wants of Chicago known, some of our 

ers who have valuable ideas or plans for abatement of 
the annoyance of smoke by its combustion, in factories, 
steamers, locomotives, and household stoves and grates in an 
inexpensive manner, may be induced to communicate with 
the Chicago Citizens’ Association, We have much pleasure 
in complying with this request. Here is apparently just the 
chance which an “ny of inventors has sought for years. We 
suspect the next mail to Chicago, after the publication of this 


announcement, will be a heavy one. To save ourselves from 


being deluged with inquiries we may say that we possess no 
fartine that we have given, and that all 
letters should be addressed Citizens’ Association, Merchants’- 
buildings, Chicago, U.S. 


THE SLIDING SCALE FOR SOUTH YORKSHIRE, 
AFTER many meetings and much negotiation, an ment 
has at 1 been made in South Yorkshire for the adop- 
tion of a sliding scale for the regulation of colliers’ bey in 
that district, and the adjoining neighbourhood of North 


Derbyshire. The proposal, which has been the subject of 
much consideration for several months, was in danger of being 
altogether defeated by the rupture which took in the 


Miners’ Association some time ago, The employers found 
that Mr. Frith, as spgpenenising the old association, whose head- 

uarters are at Barnsley, and Mr. Chengell as_ representing 
the new association, which embraces the Sheffield and Rother- 
ham district, whose principal meeting place is in Rotherham, 
did not agree upon the conditions of the scale, and that body, 
which is represented by Mr. Philip Casey—at one time joint 
secretary with the late Mr. John Normansell—had other 
ideas. Thus the employers were face to face with most 
decided disunion on the part of the miners. Of late, 
however, the two principal associations have managed 
to get rid of their disagreements, and have approached 
pretty near to an understanding. An adjourned meeting 
was therefore held at Sheffield on Tuesday last, when 
a special committee of coalowners met deputations from the 
South Yorkshire Miners’ Association and the new association. 
The agreement which has been come to is simply this :—The 
standard or basis has been fixed at 5s. 3d, per ton, which is 
taken as the =" selling price, While coals are selling 
at the pit k at this rate, wages will remain as 
they now are. Where the price is increased by 4d. per ton 
the men will receive an advance of 24 per cent.; a like 
advance if there is a further increase to 5s. 11d. per ton, and 
so on by advances of 24 per cent. for every increase of 4d. 
per ton in the price of coal. The scale does not provide for 
either a minimum or a maximum figure, and, of course, when 
the price of coal falls 4d. under 5s, 3d., the men must submit 
to a reduction of 24 per cent., and 24 per cent. for every 4d. 
below that. The agreement is for two years certain, and if 
it is loyally acted upon during that time, there will be no 
necessity for the foolish and costly expedients of strikes and 
lock-outs, which have in the past caused such an immense 
waste of capital and wages, and also entailed unconquerable 
loss to the employer and suffering to the employed. 


LITERATURE, 


Blowpipe Analysis, By J. Lanpaver, Authorised English 
edition by James Taylor and William E, Kay, of Owens 
College, Manchester. London: Macmillan and Co, 1879. 

Our expectations of the merits of this little work have 

not been quite realised, partly perhaps because the high 
neral reputation of almost all that emanates from 
wens College, Manchester, caused us to expect too 

much novelty and conciseness of treatment upon a 

subject so trite and fully worked out as is the use of 

the blowpipe, which has been treated either as parts 
of systems of chemistry or in special monographs 
dating successively from the days of Bergmann to 
this the work now before us. Our expectations 
also were delusively raised by the following passage 
in the preface—“ ost all works on blowpipe analysis 
treat, in great detail, the mineralogical part of the 
subject, and devote comparatively little attention to its 
chemical aspects. Yet one might naturally expect. that 
in blowpipe analysis, which although much used in the 
determination of mineralogical specimens, is nevertheless 

a purely chemical method of investigation, its chemical 

character would be kept in the foreground. These con- 

siderations led the author to attempt a manual of 
blowpipe analysis, in which the subject should be treated 
entirely from a chemical point of view, and instead 
of making the desired translations, Elderhorst’s work 
has been followed only in its peculiar and_ practical 
arrangement.” There is an element of cloudy indistinct- 
ness covering these announcements which renders them 
somewhat difficult of interpretation. All minerals, how- 
ever perfect they may be in crystalline and other ex- 
ternal characteristics, are but chemical compounds of 
general inorganic constituents, and the determination by 
means of the blowpipe of what these constituents may 
be depends upon chemical characteristics, and in general 
the methods are identical by which before the blowpipe 
we distinguish a mere mixture of chemical elements or of 
their binary combinations, or of these combined in the 
most regular forms ; of which the most striking examples 
are found in well crystallised spars, or in the most 
beautiful gems before they have passed into the hands 
of the lapidary and jeweller. ‘There are indeed a very 
few tases in which a mineral species, and therefore the 
nature of its chemical components, may be inferred from 
some one salient phenomenon brought into evidence by 
blowpipe action : of these phosphorescence presents per- 
the most notable example. 

he merit of this little work consists not in anythin 

novel which it contains, but in the fact that it is a smal 


book well and concisely arranged for reference, and fitted | 1880 


for the pocket of the tourist or explorer ; and that it 
avoids the baneful mistake too evident in some compara- 
tively recent English works on the ge ge of riding a 
hobby to death. No wise man with the resources of a 
chemical laboratory at his hand will ever choose to 
restrict himself to the comparatively narrow and some- 
times uncertain methods of examination which belong 
to the blow pipe unaided by general chemical operations, 


Euclid and his Modern Rivals, By Caries L. Dopason, 
M.A. Macmillan and Co. London. 1879. 
We have no intention of attempting to judge between 
Euclid and his modern rivals, but we wish to call atten- 
tion to circumstances which in the controversy between 
scholastics is too often forgotten. The whole of our 
educational system is in a transitional state. A quarter 
of a century ago elementary education had just become 
a war-cry. During this period the progress of scientific 
knowledge among the masses has been so rapid, that 


when the comparison is made, one can hardly conceive 
such progress to have been possible. According to the 
one side, Euclid’s system, the same now as a thousand 
years was born into the world “perfect,” and we 
must look upon it as the only ect thing amid 
a world of imperfections. According to the oppo- 
site party, Euclid’s language is verbose, stiff, and formal, 
antiquated and infelicitous. His method is impaired by 
an undue limitation of his first principles; the rejection 
of hypothetical constructions ; the infrequent use of the 
method of superposition; the exclusion of arithmetical 
considerations; and the absence of Proper classification ; 
his matter contains superfiuities, and there are omissions 
which deserve a place in any elementary geometrical 
treatise. Mr. Dodgson has given us an excellent 
book in support of the retention of Euclid’s Elements 
in our schools, He pomts out when possible hi 

superiority to his modern rivals ; his logic as opposed to 
their illogic; his system in contradistinction to their lack 
of system, and certainly he makes out a very strong case. 
Mr. Dodgson, however, looks at the question more from 
the pon of a schoolmaster than from that of a man of the 
world. We would have him as well as his rivals consider 
that the schoolmaster’s function is to turn out a machine 
as perfect as may be in the shortest time possible. Man 
has to work, not to dream in the world, and his school- 
days are spent to gain the necessary equipment. Geome- 
trical knowledge is an essential in all engineering work. 
The fuller and the more complete this knowledge the 
better is the labourer for the work to be performed. If 
therefore there is any system that will give the same 
knowledge in a less time than other systems, the former 
is the one to be adopted. One of the snupeetens of the 
Euclidean system has given as the result of his expe- 
rience that but an extremely small percen of men 
who go to Cambridge can apply their geometrical know- 
ledge to the solution of a simple problem. Now most of 
these men have been trained from Euclid’s elements, and 
they fail just when we require them to succeed. A parrot 
may learn to say a problem or a theorem, but he will not 
learn to apply it to the solution of pructical cases, 
Will the system advocated by the rivals of Euclid allow 
of a greater development of application in an equal or 
shorter time? This is a question of the utmost import- 
ance, and it isa question that can only be answered by 
experience. Mr. Dodgson has criticised these modern 
books very severely, not more severely than they deserve, 
and we have no doubt his remarks will cause the authors 
to look carefully over their work, and if after mature 
consideration they find the adverse criticism correct, to 
recast the work, and make the necessary improvements. 
If Legendre is well suited for advanced students, ong 
not for beginners, if Mr. Wilson has by his labour only 
suggested “a useful extension of Euclid’s axiom,” practical 
men will console themselves with the thought, that in the 
multitude of counsellors there is wisdom, and some pro- 
gress has been made when the schoolmen have admitted 
the possibility of any improvement. 
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GENERAL MORIN. 

FRANcE has just lost by death, at the ripe old of 
eighty-five, one of her distinguished sons, Arthur Jules 
Morin, widely and favourably known as a t experi- 
pasar investigator in every part of the world where exact 
science in its practical applications has penetrated. From 
an early period young Morin seems to have been destined 
by his friends to a military career, which then, and for 
many years, was the ruling thought and aspiration of the 
French ale under Napoleon L.; but the times of the 
Empire, brilliant up to 1810, had y become clouded 
and precarious by the disasters of 1812, and the deceptive 
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halo of which had so long dazzled the eyes of all 
Poaiaen’ seemed rapidly disa’ ing. The profound 


peari 

national reverses of 1814, which followed the crushi 
defeat of the battle of Leipsic, seemed to have influen 
the destinies of Morin to this extent, that while not actu- 
ally terminating his military connections, the aspirations 
this future were directed, not to active service in the 
field and a marshal’s baton, but to eminence in one of 
the two great scientific divisions, the Artillerie or the 
Corps du Génie, in either of which upon the system of 
administration then prevailing, civil employment and 
eminence might be attained without the abandonment of 
military position. As is well known, the candidates for 
admission to either of the great educational esta- 
blishments which, since the days of Napoleon, have 
trained the scientific soldiers of France, are sel 
after preliminary examination, and in something of the 
same way as the cadets at Woolwich are classified before 
leaving the Academy—those young Frenchmen who show 
the highest aptitude for science are selected as pupils of 
the veaenedl Polytechnic School, the others being sent 
to the educational establishments for the artillery, the 
topographic corps, and cavalry. At the age of eighteen, 
in 1813, young Morin became entitled to admission into 


_ the Ecole and having completed the usual 
y; 


course of study, he received his commission as captain of 
artillery. He seems almost immediately to have pro- 
ceeded to Metz, then and afterwards renowned as a 
great school of applied science, and ennobled by 
many distinguished professors. Little is known to us of 
his occupations at Metz for some years, during which it 
cannot be doubted he was gradually accumulating that 
vast store of science of the applications of which, he 
afterwards made so distinguished a use. His first public 
employment as a scientific officer seems to have been 
entrusted to bim in 1828, when he was recommended to 
the Minister of War to take charge of an investigation, 
and report a the prime moversemployed in the govern- 
ment manufactories of France as compared with those 
then in use in private establishments. This inquiry 
originated in the deplorable condition into which the 
great establishments for the production of arms and mili- 


- tary material had been suffered to fall by the imbecile 


Governments that followed the recall of the Bourbons, 
whose dynasty was already nodding to its fall, which, so 
far as the elder branch was concerned, was caused by the 
revolution of 1830. The ancient military establishments 
eo far as they used motive power for actuating the few 
comparatively rude machines they contained, employed 
water-power or the horse-mill, in either case the 
machinery being old, and decrepit, and patched. The 
steam engine, already widely employed in England, was 
still almost unknown in France. Prony had, indeed 


r — a huge folio volume full of mathematical 


ormulz, and, considering the then state of the engravers’ 
art in depicting machinery, with well executed folding 
plates of probably the only large steam engine in France, 
which, having been made in England, was employed at 
the Rue de Chaillot at Paris for pumping water. But for 
manufacturing uses the grand motor of modern times 
scarcely existed in France. In 1829 there was, we believe, 
but one small high-pressure steam engine at work in 
Paris. It was employed for grinding chocolate, and so 
strange was it popularly deemed that a crowd was con- 
tinuaily congregated outside the shop window in which 
it was shown at work. There was therefore an ample field 
for the useful a of the mechanical and technical 
knowledge which Morin had already acquired in this 
report, which apes to have been received with appro- 
bation, and to have commenced that course of improve- 
ment in the public establishments of France which 
continued unabated up to the fall of the second Empire. 

The results uf this investigation were published in the 
“ Memorial de l’Artillerie” for 1830. Morin’s merits had 
— him the professorship of Applied Mechanics at 

etz, and in 1831 he published a series of experiments 
on friction, a subject previously but little regarded in its 
practical relations by mechanical authors, with the excep- 
tion of Coulomb. Morin’s experiments were deemed of 
sufficient importance to be printed in a second edition by 
order of the Academy. of Sciences. His attention was 
attracted to the subject of setae ge only by the 
studies necessary to his report te the Minister of War 
above adverted to, but by the studies on the subject 
of his collaborateur Poncelet, whose invention of 
undershot water-wheels with large curved buckets 
upon which the velocity of the admitted water as it ran 
up their surfaces was gradually exhausted is well known. 

e wheels of Poncelet nearly fulfilled the prime condi- 
tions of a perfect machine receptive of water power, 
namely, that the descending liquid should reach the 
wheel without shock, and quit it without relative velocity. 
This great principle, more fully explained and employed 
5 D’Aubuisson de Voisins, was that which, in the hands 
of Fourneyron and many other able men, led to the im- 
provements in the construction of the turbine, which 
although known from the days of Bélidor, was a wasteful 
and imperfect machine until the true principles upon 
which its improvement must rest were pointed out 
by Morin in his work on _ water-wheels, entitled 
“Expériences sur les Roues hydrauliques & Aubes 
Planes, et sur les Roues hydrauliques & Angets ;” but 
a limited share, however, can be claimed for Morin in 
the improvement of the constructive details of the 
wodern turbine, which were partly due to the general 
improvements in mechanical construction due to methods 
of casting and working of metals by modern machine 
a still more to the collaboration of a considerable 
number of continental engineers and mathematicians. In 
1837 appeared the first volume of the “ Aide-Mémoire de 
Mécanique Pratique,” a volume which contains a useful 
résumé of the more important facts of mechanical 
science, intended for the use both of civil and 
a eon, and which has since been continued 
annually. is work, though still not obsolete, has to a 


oo extent been su ed by Morin’s later works. 


838 he published a small volume containing 9 some: 


what miscellaneous selection of experiments previously 
conducted at Metz, on the cohesion of masonry, on the 
and adhesion of connectors, and on 
other subjects. About 1842 Morin’s instrument for the 
continual registration of the work done by motors, or 
consumed in mdchinery, attracted much notice, and at 
the subsequent meeting of the British Association held in 
Manchester, the instruments, under the name of dynamo- 
metres totalisateurs, were exhibited in action, as applied to 
the large —— of a cotton factory in that city. About 
this period he also published the results of experiments 
on traction and the wear and tear of roads which had 
been made by command of the French Ministry. 

By this time Morin’s fame as an able experimenter and 
author on various branches of applied science had 
become so widely known, that his permence and co-opera- 
tion were expected at almost all the great, scientific 
“sang a in France, England, and Germany. It is not 

nown to us at what precise date Morin left Metz for 
Paris, where he continued to reside, with -occasional 
absences for scientific paps Sang the remainder of 
his long life; but in 1841 he became first professor and 
afterwards director of the Conservatoire des Arts et 
Métiers. During this period of his career he not only 

ublished several able memoirs in the Comptes 

endus and other journals, but a successior of 
volumes containing his most important investiga- 
tions and contributions to applied science. He was 
also the constant adviser of Government upon all 
such subjects. Amongst the volumes which appeared 
in rapid succession were, “Legons de Mécanique Pra- 
tique,” in two vols., the first containing the fundamental 
notions of statics and dynamics, the second on the resist- 
ance of materials, which in réswmé gave nearly all that 
was then known on the subject. This was followed by 
his treatise on the steam engine, and by that on machines 
for raising water. Some of the most important labours 
of Morin’s active life, however, were still before him. In 
1848-49 the establishment of the Second Empire in 
France, and the wise policy of the Emperor to reconstruct 
Paris, to open wide thoroughfares with a view to health, 
civic grandeur, and strategically putting an end to barri- 
cades for ever, and the carrying out a like policy at 
Marseilles, Lyons, Bordeaux, and other great provincial 
cities of France, amounting practically to their recon- 
struction, gave an immeasurable impetus to enterprise 
of every sort, and the need of sound scientific advice on 
a vast variety of subjects was sought by the Emperor. 
In Paris the piercing of the city from north to south by 
the grand Boulevards de Sebastopol, and the throwing 
open in connection with it of the Place du Chatelet, 
involved as part of the imperial project the construction 
at opposite sides of the square of two entirely new 


theatres — the Thedtre Lyrique and the Theatre du | th 


Chatelet. The want of ventilation in the older Parisian 
theatres had long stood a public nuisance and an oppro- 
brium to architecture. One or two of these ancient un- 
ventilated theatres retained their evil notoriety up to a 
very recent period, if they do not still retain it, and one, 
the Thé&tre du Port St. Martin, might have justified 
the reply given by a manager of the last century to some 
one who complained of the stuffiness of his house. 
“ Why, sir, it is full of air when you enter it, and full of 
air when you leave, and you are at liberty to breathe as 
much as you like of it, what more do you want?” The 
Emperor, however, was dissatisfied with the simple 
formula, and also judged that improved methods of 
lighting theatres, as well as ventilating them, might be 

opted. With this view he is understood to have 
directed the architects of the Place du Chitelet to put 
themselves in communication with M. Morin, who had 
already shown his skill in ventilating the great hall of 
the Conservatoire des Arts et Métiers, and to accept his 
instructions as far as possible with respect to lighting 
and ventilation. This task led to the able volumes sub- 
sequently published by him, and entitled, “ Etudes sur la 
Ventilation,” a valuable work, and the first that really en- 
paged the subject of heating and ventilation in a compre- 

ensive and truly scientific manner, for the prior works of 
Buchanan and ‘Tredgold were imperfect and not quite 
scientifically sound. It is believed, thougk we know not 
on what authority, that the comprehensive instructions 
given to M. Morin had even a wider basis than the 
rendering these two theatres perfect. Napoleon III. had 
already, dimly perhaps, formed the idea that the con- 
struction of a more magnificent opera house than any 
in Europe should form one of the great works of his 
reign, a project, however, which might never have been 
commenced had not the murderous attempt of Orsini, 
and afterwards the destruction by fire of the noble 
old opera house in the Rue Lepelletier, urged its 
prosecution. The requirements of M. Morin for 
the admission of fresh air, and the vast educts he 
required for withdrawing the foul air by air-turrets 
arranged close to or behind the place usually occupied 
by stage boxes, is believed to have led to much and 
acrimonious differences of opinion, between the consulted 
engineer and the architects, and M. Morin has com- 
plained that his plans were not perfectly carried out at 
either theatre, and at the Lyrique were practically 
traversed. The method of lighting the audience portion 
of the house prescribed by M. Morin, and now well known 
to most visitors to Paris, was by forming a translucent 
pars | of glass ornamentally arranged, above which the 
gas lights were placed, so that tae products of 
their combustion were kept out of the house and 
discharged into the general channels of educt for 
ventilation. The mechanical success of this arrangement 
seems free from doubt, but a pathological condition 
resulting from it which had escaped the mind of the de- 


signer was early discovered; to diffuse the lightand prevent 
the gas flames from being visible by the audience, the 
ceilings are constructed chiefly of ground or muffled glass 
with some introduction of coloured or prismatically 
fluted glass for the sake of ornament. : But this mode of 
illumination has been objected to, because it induces 
sleepiness and headache in delicate and nervous people, 


Morin had ere this reached the rank of General of 
Division, the highest, we believe, which by seniority or 
otherwise than by actual military service in the field, 
can be attained in France. Favourably known in Euro- 
pean science, his administrative power and capability of 
reducing to order great and complicated undertakings, 
rendered him an important auxiliary to the Emperor's 
Government in reference to the great International 
Exhibition, now a prominent object of Imperial policy. 
That of 1867 was rapidly approaching, and althoug 
the lowering in clouds of mutual difference and discour- 
tesy between France and Prussia were already dis- 
cernible by thoughtful men, that Exhibition, which 
owed much to the co-operation of Morin, was in 
all its details, from the construction of the vast 
building itself, with its surrounding park in the 
Champ de Mars, to the selection a 4 administration 
of the juries, and the Imperial spectacle of the delivery 
of their awards and the medals in the Palais de l’Indus- 
trie, upon a lofty dais filled with all the Royalties of the 
world, unquestionably the most complete and splendid 
that the world had then seen, or, perhaps, ever will see. 
It uwed much to Morin, who occupied the important 

ition of President of the assemblage of French and 
oreign jurors. At the last decennial exhibition in 1878 
Morin was equally an important element, though old 
age, without being able ever to reach his vigorous 
mind, rende ess conspicuous that unceasing 
personal activity previously evinced, and his remaining 
work up to the close of life was rather official than 
intellectually original. It is too soon before the 
tomb has closed upon his mortal remains to attempt an 
ust estimate of the effects, unquestionably great, whic 
is labours have had upon the advancement of applied 
science in France. As an abstract methematician his 
powers did not reach the very highest line; he was not 
the equal of such men as Poisson, Navier, Lamé, or 
Saint-Venant, but he excelled these and many others in 
the discernment with which he could seize upon the 
practically useful that was hidden in an apparently 
inextricable maze of symbols. One illustration of 
this may be given:—The commission to investigate 
the use of iron in railway structures had experi- 
xe sony elicited the fact that the deflection of 
girder bridges increased in some proportion to the 
velocity of the rolling load which traversed them ; the 
attempt to discover the law of this increase proved 
abortive in the hands of Professor Willis, who obtained 
differential — which were ultimately integrated 
by Prof. G.G. Stokes by help of some mathematical 
artifices. The subject was, however, left in such 
obscurity, that some well-known members of the Institu- 
tion of Civil Engineers long expressed their disbelief in 
e reality of the phenomena. Morin, however, showed 
that by considering the elastic curve into which a girder 
sags by its own weight and that of its rolling load, as coin- 
ciding withthe segment ofa circle, and applyingthe known 
laws of centrifugal force to a moving body constrained 
to follow this curve, a close approximation might be 
found to the experimental increase of deflection, and 
that, viewed in this way, formule of extreme simplicity 
might be employed to express the results. No doubt 
could longer remain as to the reality of the phenomena, 
nor of their practical importance. An abstract, with 
some remarks by Mr. Mallet, on this subject, was pub- 
lished in the “ Transactions” of the Institution of Civil 
Engineers of Ireland. 

In person Morin was square-built, powerful, and above 
the middle height,witha square and massive physiognomy, 
and massive brow. In manner he was genial and affable, 
with rather more of the grave and thoughtf ully ponderous 
than is commonly supposed, though not quite correctly, 
to characterise Frenchmen. Nothing can more distinethy 
indicate the hunest transparency of his moral character 
than the fact that he was employed under every successive 
Government of France, from that of Louis Philippe to 
the present day ; yet he was no political partisan, nor 
ever sought or obtained appointment by political means. 
Morin was an officer of the Legion of Honour, a member 
of the Academy of Sciences at Paris, and an honora 
member of most of the great academies and learn 
societies of Europe. 


DETERMINATION OF THE STRESSES IN RE- 
DUNDANT STRUCTURES, WITH SPECIAL 
APPLICATION TO THE DETERMINATION OF 
THE HORIZONTAL THRUSTS AT THE ABUT- 
MENTS OF BRIDGE STRUCTURES. 


By Rosert H. 
No. II. 


THE following is the method of calculating the change in the 
span of a link-frame due to a change in the length of a 
single link of the frame. The frame being supposed stiff 
and non-redundant, it is evident that if any one link be 
removed the frarhe will have no longer power of resist- 
ing deformation. The link removed formed either a part 
of a single division of the frame, or else it separated and 
was common to two divisions. The deformation possible on 
account of the removal of this link is confined to this one or these 
two divisions. ‘his one or these two divisions may be supposed 
to divide all the rest of the frame into two B saa and these two 
parts will each of them remain rigid when the link considered is 
removed. In consequence of the deformation of these one or two 
divisions, these parts that remain connected each as a rigid 
whole will rotate with respect to each other. The one 
may be supposed to remain fixed and the whole movement 
be communicated to the other. Of course, this rotation of 
the one part with respect to the other takes place round some 
centre. if the link removed be on the outside of the frame, and 
thus belongs to only one division, then it forms the base of a link 
triangle, of which the vertex opposite is evidently this centre of 
rotation. Thus in the accompanying sketch, if ED were 
removed, then the part B EC X A B could rotate as a rigid bod 
with reference to the part BD YB considered fixed and rigid, 
round the point B. 

Again, if the link removed were BE, the portion EcX AE 
would be capable of rotation with respect to D BY D round the 
intersection of B A and D E produced, because the points A and E 
would move in ares of circles whose centres are B and D; that is, 
the motions of A and E are ren to B A and DE. 
Thus if AB and E D were parallel this centre of rotation would 


| 
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be infinitely distant; the motion would be one of translation ; 
the motions of E, A, and X would be equal and parallel. 

Let, now, the perpeysionier distance of this centre of rotation 
from the line of the link supposed removed be called A (in the case 
of E D being removed, =B b), and the of rotation be called 
$w, which angle suppose very small, en, in consequence of 


this rotation, the joints at the ends of the link removed 

le from or approach each other—according to the direc- 
tion of the rotation—by the amount of h}w= 91 say. This 
31 is thus independent of the length of the link supposed 
removed. Let also the perpendicular distance of the centre 
of rotation from the line 4 Y be called H. If ED be removed 
in the above example, then H = 0! B. Evidently the points X and 
Y will recede from or approach each other by H3 w = 3 X say. 
Thus a small elongation or contraction }/ of the link considered 
removed, would cause a corresponding elongation or contraction 


of the line X ¥ equal to} X = =F) 1, In each special case a 


very little consideration will show without any_ formal 
rules whether an elongation of the link corresponds to an 
elongation or to a contraction of «xy. In the case of 
th’s centre of rotation being infinitely distant, the ratio 
H 


t cannot be calculated in this way. Thus let the quadrilateral 


ABCD, in’ which "AB|{|C D be distorted by D and A, each 


8x 
moving 3 x 
of the line 
inclination between D B and either A B or DC. 
moves also a distance § perpendicularly to DOU. If 
angle between DC and a y, then the consequent pegs | of 
the linexyis? X= Thus a dl of the link 
e 


dicularly to D C. The corresponding shortenin, 
is evidently $/=3 2 sin. a, where « is the angle o 

e point x 
is the 


B produces a corresponding alteration in the length x y equal 
toyX= ome dl. This again is independent of the length D B. 


If D Cand A B are parallel to xy, then }X is zero. In the 
example shown in the sketch a shortening of DB produces a 
ia of xy, because D B and xy are inclined opposite ways 


¥ and an 8 are, of course, most easily found by 
construction on the paper on which the frame is drawn. 

The structures that we have just now been considering have 
been supposed to be made of links with frictionless, or nearly 
frictionless, joints, the whole link-frame being supposed stiff in 
itself and non-redundant when unattached to the earth, and when 
attached to the earth by the abutments, of 1 deg. of redundancy. 
This problem that has been solved is to find the stresses in a link- 
frame that has no redundancy, all the loads, except those at two 
joints, being given ; or, otherwise stated, it has been to find the 
stresses in a link-frame of 1 deg. of redundancy, in which the 

ween one of the links, viz., the earth, and all the age 
except two, are given, those two excepted joints being in this 
earth-link itself. 

The character of the problem may be more clearly stated in this 
way: The loads at the different joints may be represented by 
stresses on links thrusting inwards on, or pulling outwards, the 
frame. These are | of course, must be supposed Te at 
their other ends, and it is evident that the support of all of them 
is the earth. It is convenient to draw wherever possible the load- 
lines from the joints outwards from the frame, so as to intersect 
none, or as few as possible, of the actual links of the frame. 
Attending to this, it is evident that the ee links producing 
the loads on the top joints must be sup) to be in compression, 
while those producing the loads on the bottom joints must be 
supposed in tension. e earth-link cannot be supposed incapable 
of resistance to flexure. It must be imagined as a stiff block, 
with, say, a rectangular hole cut out of its centre, inside which is 
— e non-redundant link-frame, which is connected to the 

lock by two real joints and a number of imaginary links. The 
imaginary compression links have their earth joints at the upper 
side of the rectangular hole in the block ; the imaginary tension 
links have their earth joints at the bottom side of this hole, 

The method may be illustrated by a specially simple case. 
Take a quadrilateral frame with two diagonals, the whole kept in 
balance by four forces applied at the corners of the quadrilateral. 
There is here one dagree of redundancy, and the problem is to 


Na % 


The ratios 


D 


tind the stresses in all the members from their given moduli of 
elasticity. One of the data, for instance, is the amount by which 
the bar A B thrusts outwards in consequence of any given — 
of shortening. Suppose it given then that if the —— AB is 
shortened by A, the outward thrust of the bar AB will be E a. 
Now find the deformation of the frame under the balancing 
system of four forces on the supposition that the bar A B does 
not exist, and call the resulting shortening of AB by A1. Suppose 
again the frame relieved entirely of these four loads, and subjected 
to the balancing system of forces consisting of two equal and 
opposite forces in the lines BA and AB, each of magnitude 
unity ; and find the deformation of the frame under this balancing 
tem, and call the resulting elongation of AB by Az. If in- 
of these unit forces, we substitute the actual outward 
thrusts of the bar A B consequent upon the actual shortening of 
its length by A viz., E A, we would obtain an elongation of A B 
equal to Ae E a. But the actual shortening A of A B is due 
the shortening A1 by the four loads on the supposition that the 
bar A B did not exist, and the lengthening of A B dueto the out- 
ward thrust of the bar AB. That is, A = A1- A2E A or A = 


41 
itaw Thus A is calculated, and from it A E. pesyigtinn: 


all the otherstr be found atonce. This method is applicable 
not only in cases where the redundancy is of one degree, but also to 
cases of higher degreesof redundancy. ‘Thus the frame shown in the 
sketch has2 deg. of redundancy. Supposeit exposed to the action of 


An c 
E 
D B 
a balancing of forces applied at its joints. Now suppose 


system 

one of the redundant links—for instance, D E—removed, and 
calculate the stresses throughout the remaining frame under the 
iven loads, according to the method for 1deg. of redundancy. 
is calculation gives a set of stresses and corresponding strains, 
and, therefore, a corresponding whole deformation. Call the 
resulting shortening of the line DE by A1; now sup unit 
forces applied in the lines DE and ED to the joints E and D. 
This forms a balancing system of forces, and the resulting whole 
deformation of the frame may be calculated according to the 
method for 1deg. of redundancy for this set, exactly as for the 
set of actually applied forces. If the elongation of DE en 

from the app Lion to the joints E and D of these equal an 
opposite unit forces be called Ag, then its elongation under the 
equal and opposite forces F A applied at the same joints will 
be AsE A. ‘hus, if A be the actual shortening of the bar D E, 


Al. Th 
=Al- = e method can evi: 
we haveA = Ai AoE A et dently 
be extended with ease to a case of any degree of redundancy. 
The higher the d of redundancy, the more laborious does the 
complete calculation become. First, the stresses and strains 
under the given loading are calculated on the supposition that all 
the ridentiant links are removed. Then one redundant link is 
supposed re-inserted, and the results of the first calculation enable 
all the strains to be calculated in the state of redundancy of 1 deg. 
This second calculation then gives the data from which the strains 
may be found when two redundant links are supposed inserted ; 
sm these results again make it possible to find the strains on the 
suppos.tion of three redundant links being placed in their actual 
tions, and so on, until the whole of the redundant links have 
n re-inserted. 

The whole methad, it should be carefully observed, is founded 
«a what may be called the theorem of the ‘‘superposition 
of small strains and stresses.” It is only accurate when the 
whole actual deformation is so small as not to change sensibly 
the relative inclinations of the various links. 

Theoretically, perhaps, the method might be followed up to 
the limiting case of an infinite degree of redundancy, which cor- 
responds to the problem of oe the stresses throughout a rigid 
solid mass under the action of a balancing system of forces applied 
at a finite number of points in its surface. But of course, practi- 
cally the method could be of no use for such a case, and the 
results obtained from the ordinary theory of resistance to 
bending, although that theory can only be considered approxi- 
mately accurate, must be bad utility, and also be more trust- 
worthy than results deduced theoretically from the —— of 
a solid as a tangle of an infinite number of non-flexure lin 

Using the ordinary ——— of berding, the simplest’ problem 
that presents itself is to find the directions of the abutment 
thrusts upon a stiff arch--i.e., an arch which at each point is 
capable of resisting bending moments—from the modulus of elas- 
oe of the abut: , the modulus of elasticity of the material 
of the arch, and from the ee: its curve and different 
sections—of the arch. The distribution of load over the arch is, 
of course, one of the data. 

ere, again, we may consider the deforming effects of the 
vertical forces and those of the horizontal forces separately, 
because each set balances separately, both with regard to vector 
sum, and with regard to moments. 

The vertical components of the reactions at the abutments can 
be definitely found from the known distribution of vertical loads. 
Here, for simplicity’s sake, we talk of the loads as if they were 
all vertical, but the problem undergoes no essential change if the 
loads are not all vertical. If they are not so, then the reactions 
at the abutments are to be conceived as resolved into components 
parallel to the direction of the resultant of the loads, and parallel 
to the line Pag | the abutments. The components parallel to 
the resultant load can be found from the known distribution of 
load, and the components along the line joining the abutments 
must be equal and opposite, but have magnitudes which have to 
be determined by the process now to be explained, and which is 
founded upon a knowledge of the modulus of elasticity of the 
abutments, and of those of the various parts of the frame. From 
the calculated components of reaction parallel to the resultant 
loads—call them, for shortness-sake, vertical reactions—-we can 
calculate the bending moment ae 9 on each section of the arch 
by this balancing system of vertical forces. We can also find the 
Ys ole compressive force on each section brought by these vertical 

orces, 

Let the equation to the axis of the arch, i.¢., the axis i 
through the centres of gravity of all the sections, be y = f (x), in 


which y is the vertical ordinate from the line joining the abut- 
ments, and z is the horizontal ordinate measured froin one abut- 


ment, Thus ay is the tangent of the inclination of the arch 


axis to the horizontal, and is also the tangent of the inclination 
to the vertical of the section perpendicular to the arch axis. Let 
the bending moment of these vertical forces round the axis 
through the centre of gravity of the section whose ordinates are 
x and y be M, the area of the section be S, and its geometrical 
moment of inertia round its axis through the centre of gravity 

I. Then two originally parallel sections, at a tance 
31= from each other, become, in consequence «f 
the bending produced by these vertical forces, inclined to each 

M 

other by the angle 37 Er In the present case of an arch 
loaded vertically, this moment is evidently such as to flatten the 


arch and make the span greater. The bending of the porti 
between the two sections $7 from each other wil mabe’ e opens 


greater by 37 i y. In consequence of the bending by the 

vertical forces of all the small lengths 9/7 of the whol h, 

the span becomes elongated by 


1 


whole span. Since the shape of the arch is known, i.e. y =f (a 
is a known function of z, and M and I are also eros oe ok 
value of 2, this ae can be directly found. If there is any 
mathematical difficulty in finding it, owing to the differential 
being a complicated expression, or owing to any irregularity in 
the distribution of the load, the integral may be easily found 
graphically ; in which case, however, it may usually be found 


simpler to use it in the form xf 2¥t or else by making 
use of the fact that y 4/14 (4%)? the normal, ic, the 


length intercepted between the arch axis and the line of abut- 


ments on the normal to the curve of the arch 


axis. 
Call this in elongation of the s due to the bending of 
the vertical = 
t= 


M 
1 dy \2 
These vertical forces also alter the span—shorten it—by throwing 
each section of the arch into compression. Let F be the whole 


force applied to the arch on one side of the section, and Fc its 
component perpendicular to the section; that is parallel 


to the axis of the arch. If Fis vertical, then Fc = F “as 

VA 1+ (4) E being the modulus of elasticity, the shorten- 
ing of the length 5 7 between two contiguous sections is } / 


ae This amount of shortening of 87 evidently shortens the 


span by $a. pie and the integral shortening of the span by 
the compression of the different sections by the vertical forces is 


ou X 
r EF da = 44 say, also an integral which can be directly 


found from the data supplied. If all the loads are vertical ‘then 


1 F 


Thus the whole lengthening of the span by the vertical balanc- 
ing system of forces is 


x 
M ad y\2 Fe 
—4:= = y — 
Ai 2 E { T 4/1+(92) 
Suppose now the actual lengthening of the span to be A, and 
this to be resisted by equal abutment thrusts'C A. 
The bending moment of these thrusts on the sectionat « yisC A ‘y, 


and, therefore, the integral shortening of the span due to these 
bending moments is 


say. Also the thrust C A resolvéd perpendicularly to any sec- 
tion S is C a a= ee = ; and the integral shortening 
Y 

2) 


of the span due to these compressions of the sections will be 


D>. 
E dy\* E 3 


Considering first the vertical forces alone; on one side of any 
section S the structure is acted on by a resultant force F, whose 
component normal to the section is F c, and whose component 
parallel to the section is, therefore, 73 — 3 = F, say. The 


shearing stress is "9 , which, if F is vertical, willbe © %* 


8 8 av 
Therefore, the relative sliding movement of two sections at a 
distance d/ from each other is Fo dl. This twist of the por- 
tion 61 long produces an expansion of the span equal to ae sl. 


qY = re. 8 y, and the consequent integral elongation of span is 


gf Afav= As the integration being over the span, and 


being most usually conveniently found in two parts correspont- 
ing to the two halves of the ray 


The horizontal abutment reaction C A produces a shearing stress 


ca ‘ ay on the section 3, and this produces an integral shorten- 


ing of the span dy = dy say, the whole 


integral being double the integral for the half span. The actual 
lengthening of the span is 


4 = Alt As— A2— As— Aim Ao 
‘ 
dx 
1 F 1 dy\? 
I dy- : ay 
taf sey TY 


1 


d 
8 


x 
($2). 


dy 
3 
84/} + 


x 
Fe E 
~ 
x 


x 


and the horizontal thrust at the abutments is C A. 


If the loading is altogether vertical and uniformly distributed 
per unit length measured horizontaliy, then 


— +), and —we= 


A B 
\ 
\ 
\ y 
Y, 
LY 
J 
1 
+ u/ 
\ 
dy the extending over the 
1+ (5%) 
w 
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section be unif throughout (8 and I constant), and 


«) 


which is in simple ion to w, the load per unit length hori- 
zontal. In general it would be found less tedious to perform the 
pene ey graphically than by the help of the ordinary rules of 

a integration, even for such simple curves as the parabolic 
or the 


If the axis is a straight line, then Y = 0, 44 =0, anddy =0. 
Thus4S=0. This is, of course, sufficiently cident without the 


help of the above investigation. Thus straigh gay bon al ve 
rizontal thru: 


a whole, me the bending moments on the sections of the indi- 
vidual links may be left out of account in making the calculation, 
only the longitudinal stresses being taken notice of. 
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Condensed from the Journal of the of the Commissioners of Patents. 


to our that some applicant of 
“office Sales Department, for Patent ions, have ca 
much unnecessary trouble and annoyance both to themselves and 
to the Patent-office officials by giving the number of the page of 
Tue ENGINEER at which the Specification they — is referred 
to, instead of giving the proper number of the Specification. 
The mistake has been made by looking at THE EnGrineer Index 
and giving the numbers there found, which only mt to a ae oo in 
place of turning to those pages and finding the numbers of the 


Specification. 
Grants and Dates of Provisional Protection for Six Months. 
5032. Exp.osion of Borers, C. Hargrave, Leeds. — 9th 
December, 1 
§152. for Furniture, &c., R. Hay, Elgin.—16th Decem- 


ber, 1 
5247. comet Sarety Lamps, J. E. Bennett and I. Solomon, Sheffield. 
RCE, &c., A. Nicolaides, Constantinople.— 
23rd December, 


1879. 
Tar for Wing, &c., J. Sidebotham, Blackpool.—27th 
5308. a — &c., W. W. Tambs, Birmingham. 


— 29) 
5316. WATERPROOFING Textite F. G. de Buda, Upper Baker- 
London.—A from Sam. F. Goldberger and Séhne. 
Vienna. —30th December, 1 
2. and BEATING Casks, &c., B. Tydeman, Erith.—1st 
January, 1880. 
_— Lamps, J. W. Swan, Newcastle-on-Tyne,—cad January, 


177. SWEEPING J. Downs, Joppa. 

179. Heavine Water, C. D. Yates, Margate. 

181. Rresep Ciortn, J. Brickhill, Manchester. 

183. Looms for Weavine, G. Keighley, Burnle: 

185. Actinic Power of Lieut, L. Warnerke, Champion-hill, Surrey. 

187. ba C. W. Smith, Bradford. 

189. Sree, J. Scott, Sydenham.—1l5ih January, 1880. 

191. Pire Jourts, 8. H. Roberts, Coleman- 

193. Paper, W. G. White, 8 th: buildi 

195. SLIpE-BLOcK and CrossHEaD for Enatnes, J. Cannon-street, 


London. 
197. Skates, R. Way ga 
199. Floyd, Westminster, and W. Hunt, West 
ydon. 
201. Sream Steerinc Gear, W. B. Thompson, Dundee. 
203. the Evectric Liout, J. Clark, Kensington. 
= Hoxpers for Lamps, G. Atkins, January, 


207 Motive Power, H. Boden, Park, London. 

209. Inpia-RUBBER Datvine Banps, J. A. R. Hildebrandt, Manchester. 
—A communication from F. Clouth, ‘Ni Germany. 

211. VENTILATING &e., Jones, aindy House, near Pontypridd. 

213. WatTeR-cLosets, G. Grant, 

215. Wootten Yarn, &c, J. loth, Longwood, near and 
w. le, Golear, near Huad 

217. IRONING Hats, E. de Pass, London. —.A communication 
from A. Leduc, Paris. 

219. Sreerine Sreamsnirs, &c., J. L. Corbett and W. 
Lochhead, 


221. SELF-acTinG Rams, J. Blake, Accrin 
InTRENCHMENT IMPLEMENTS, P. Thaine, St. swi tene, London. 

—A communication from T. ~<a Stockholm. 
225. Puriryinc Pararrine, &c., W. R. Lake, Southampton-buildings, 
— ion.—A communication from W. Bell, New York.—17th January, 


227. Fire-escares, J. Shand, Upper Ground-street, Lond 

229. Forcinc Iron and Sree. CRANKED Suarts, &c., T. Andrews, 
Handsworth, and H. Cherry, Aston, near Birmingham. 

231. S2BMAnINE Evecrric Lanterns, F, W. Heinke and G. Lang, Soho, 

on. 

2338. Wixpow Burnps, Sxutrers, or Guarps, J. Rettie, Hatton-garden 
London.—19th January, 1880. ‘ 

239. PaPer-MAKING, J. Collins, Milton Mills, Bowling. 
241. DiscHaRGING CoAL Wacons, &e., J. Haddan, Strand, West- 
minster.—A communication from J. 'Weidtman Dortmund, Germany. 
243. Puriryine Waste Waters, J. C. eet-street, London. 
A communication from E. Neumann, , Germany. 

247. Apparatus, W. Taylor, Tandon, and H. 
A. Ridsdale, Chiswick. 

249. Fire-arms, W. R. Lake, Southampton-buildings, London.—A com- 
munication from A. Picard, Paris. 

261. CoLourine Frprovs MATERIALS, J. H. Johnson, Lincoln’s-inn-fields, 


London.—A communication from H. W. Vaughan, Provid lence, U.S.— 
20th January, 1880. 

2538. Water-cLosets, A. Gray, Edinburgh. 

255. Havtace Curr, J. Hanson, Kilburn, 

257. Azo CoLourtne Matters, J. A. Dixon. reet, Glasgow. 


West George-st: 
—A communication from C. Rumpff, Elberfeld, Germany. 
259. Feit Carpets, W. Mitchell, Waterfoot. 
&e., Fart, W. Allen, Reedworth-street, Kennington, 
ndon. 
263. Axnnyprovs Sutruvuric Actp, W. L. Wise, Whitehall-place, West- 
gig communication from J. A. W. ‘Walters, Dresden, Ger- 


265. Borer Tunes, &c., J. Langley, Sheffield. 

267. Pacxtne Caszs, J. Goss, Guiter-1 lane, , London. 

269. Lapies’ Dress SusF T. Brookes and T. Adams, Birmingham. 
271. Zuxc, J. W. Chenhall, Morriston. 


273. DayLicut REFLECTORS, P. E. Chappuis, Fleet-strect, London. —2lst 
January, 1880. 
Waste Preventer, R. Watkins, Deacon-street, Walworth, 
= Vessets for Bomic Brewers’ Worrs, &., C. A. Moss and T. 
and Manchester. 


Holborn, London. 


Mortimer 


281. Cazico, &., E. Salford, and 
C. A. Marriott, 


don. 

287. Froortne, T. Wharam 

289. Licutine, &c., Gas, — Take, Southampton-| London — 
A communication from C. Westphal, Frankfort-on-the-Maine, Ger- 
Many.—22nd 1880. 

291. Vatve for Pomes,:D, Thomas, Cardiff. 

293. Barus, G. Smith, G 

295. Tramways, & , M. Macleod, Manchester. 

299. PROPELLING APPARATUS, W. R. buildi 
London.—A communication from C. 5" — Brooklyn, U.8. 

301. Borrte Hotpers, H. Roper and T. R. . Edwards, Birmingham. 

303. TELEPHONE SIGNAL APPARATUS, &e., Morgan- a South- 
- — London.—A communication from G. H . Bliss, Pitts- 
e! 

305. GENERATING STEAM, &c., C. Kingsford, Upper Clapton. 

307. RaiLway and SicNAL Levers, W. P. Smith, 


309. Garnerine, &c., GRAIN ete A. M. Clark, Chancery-lane, London. 
—A communication from M. A. Keller, Brockport, U.S. 

811. Vacuum PuMpPInG APPARATUS, C. Kesseler, Mohrenstrasse, Berlin, 

any.—A communication from G. Frings and R. Miller, Berlin, 

Germany. 

for Weicuinc Macurves, J. Chator, Peckham-rye, 

ndon. 

315. Geweratine, &c., w. R. 
London.—A communication from and B. Thomson, 
Philadelphia, U.8.—23rd January, 1880. 


+h +, 


Inventions Protected for Six at 
Complete Specifica: 
430. Hypravuuic Enornes, A. M. Clark. lane, —A com- 
munication from J. Morton, Philadelphia. —30¢h January, 1880 
447, ExpLosive Compounp, M. Tschirner, San Francisco, U.S.—31st 


, Navan.—2nd February, 1880. 

458. EXTRACTING, &e., Metats from their Ores, W. R. Lake, South- 

London.—A communication from A. G. Tichenor, 

B.—2nd February, 1880. 

467. Heapine Botts, H. H. Lake, Southam -buildings, London.— A 
communication from J. B. Clark and L. C. Clark, Plantsville, U.S.— 
3rd February, 1880. 

478. CrossHeaps for Motive Power Encines, H. E. Newton, Chancery: 
London. —A communication from A. L. G. Debne, Halle-on-the-Sasl, 
Germany.—3rd February, 1880. 


Patents on which the Stamp Duty of £50 has been Paid. 

504. StienaLtinc Apparatus, R. Roscoe, BrindJey-street, Harrow-road, 
London. February, 1877. 

440. &c., T. B. Jordan, Queen Victoria-street, 
London. —2nd February, 18 

604. Dovstine Yarns, R. Manchester.—14th February, 1877. 

674. VeceTaBLE CoLourtnc Susstances, M. E. and A. C. 
Collineau, Boulevard St. Denis, Paris.—19th February, 1877. 

480. Vatves for REGULATING, ‘&e., Water, W. Ross, Glasgow.—5th 
February, 1877. 

530. Crocks, W. R. Lake, Southampton-buildings, London.—7th February, 


1877. 
531. Saws, =, W. R. Lake, Southampton-buildings, London.—7th 
February, 1877. 


ry. 

650. Dressine MiListones, W. R. Lake, Southampton-buildings, London. 
—l6th February, 1 

477. Driving Gear, F. W. and W. J. Crossley, Great suteemeaaaats 
Manchester.—5th February, 1877. 

491. Gas Moron Enoines, N. A. oe Deutz, Germany, and F. W. 
Crossley, Manchester.—5th February, 7. 

l.—22nd February, 1877. 


740. Rows.er Skates, J. Mackay, 

“= Iron, STEEL, and other Merats, W. Drake, Sheffield.—5th February, 

565. Spriva and other Hinoes, P. O'Connor, Wavertree.—10th February, 

8 

670. 0. BREECH-LoADING Orpnance, J. Astbury, Smethwick.—19th February, 

548. Dresstno, &c., Marsie, Granire, or other Minerats, J. 
Coulter, Dewsbury, Harpin, Brockholes, near Huddersfield.— 
8th February, 1877. 

558. Spinninc and Dovs.tva, 8. Brooks and G. Harrison, West Gorton.— 
9th February, 1877. 


700. Aspestos, A. Dudgeon, Stock Orchard Villas, Caledonian-road, 
London.—20th February, 1877. 


Patents on which the Stamp Duty of £100 has been Paid. 
483. Critmney Cow 1s, J. Milburn, Marlborough.—1l0th February, 1873. 
427. Preventinc the Suirrine of Boxes or CarriaGEs used in Wire Rore 
jeer W. T. H. Carrington, Gresham-street, London. — 5th 
ebruary, 1 
738. CARDING anion: E. A. pom mt Manchester.—28th February, 1873. 
Vatves, W. R. Lake, , London.—7th February, 


873. 
sot, Wauves, W. R. Lake, thampton-building: February, 


Notices of Intention to Proceed with Patents. 

3943. Gatvanic Generators, A. Gutensohn, Exmouth-street, London.— 
lst October, 1879. 

3952. MovLpInc WATER-CLOSET Traps,’&c., W. M. Smeaton, Newcastle- 
street, Strand, Londun.—2nd October, 1879. 

3968. Lamps, G. Smith, Great Portland-street, London. 

3985. STEAM BoILers, W. von Nawrocki, Berlin.—A communication 
from J. Gohring. 


3989. VENEER-CUTTING Macuines, F. H. F. Engel, Hamburg.—A com- 
munication from W. F. Zi 

3991. DyNAMO-METRICAL APPARATUS, W. A. Barlow, St. 
London.— A communication from A. Monchablon.—3 rd October, 1879. 

8997. Battoons, H. Simon, Manchester.—A communication from G. 
Baumgarten. 

Loaper, &c., J. T. Lemaire, Hodimont-Verviers, 

jum. 

4004. Vessexs, J. H. Johnson, Lincoln London. 
—A communication from A. Heel.—4th October, 1879 

4031. Rotary Enornes, B. J. B. Mills, South ton-buildi London. 
—A communication from W. N. de Groat, sen., and A. L. Maxwell. 

4034. Drum-Guarps for ya Macuixes, J. Lampitt and H. Bloxam, 
Banbury.—6th October, 187: 

4041. Grixpine Grass, W. , St. Helens. 

4043. and Dressina CRusHED Gratin, W. Anfield, 
Great Driffield. 

4046. Locks, G. W. Appleton, Brecknock-road, London. 

018, for Conpmments, J. Koch and J. M. Charvet, Clerken- 
wi don. 

PREVENTING DowN-DRAUGHT in Cuimneys, &c., T. Janeway, Ken- 

n. 

4050. Measurine Liquins, &c., W. H. Howorth, Cleckheatun. 

4051. CarRiaGe AXLes, G. Wearing, West Bromwich. 

Sroves, &c., W. H. B; 


yram, Oakworth, near Keighley.—7th October, 
4068. Loous for Weavine, A. Haley and R. Gill, Bradford.—sth October, 


wort, &c., F. N. Mackay, Liverpool. 

4080. AsHES LIFTERS, R. B. Linday, 

4084. Gas METERS, A. G. E 

4086. Topacco Pires, H. B. Smart, Peckham. 

4088. SoLDERING IRons, J. Hamilton, Halifax. —9th October, 1879. 

4100. Fiat Wire Rors, J. T, Wright, Poplar, London. 

4108. Knittinc Macutnes, W. R. Lake, Southampton-buildings, London. 
—A communication from J. A. Tholozan et Cie. 

4109. ConTROLLING INLET and OvuTLet Cocks of Barus, &c., H. Masters, 
Bristol.—10th October, 1879. 

4119. CoLOURED ORNAMENTATION of ELECTRO-PLATED Goons, &c., W. H. 

ilkinson and G. Wilkinson, Birmingham. 

4127. Licnt and Hear, Q. L. Brin, Shepherd's Bush, London-—Partly a 
communication from A. Brin and A. Valitre 

4130. Reerine Sais, H. C. Field, Dirmingham.—A communication from 

. Flowers.—11th 879. 

4144. SHORT CoaRSE ANIMAL Harr, E. L. Hamilton, Charing-cross, London. 
—A communication from G. Hamilton. 

4145. Sort Coarse Anmmat Hair, E. L. Hamilton, London. 
—A communication from G. Hamilton.—14th October, 187! 

4178. Wraprine Paper, F. Norwood.—A 
from 8. Wheeler.—15th October, 1 

4208. Catenpar, L. F. Portebois, Paris. October, 1879. 

4262. Extractine ‘AT, ullings, George-street, Mansion 
House, London.—21st October, i879. 

R. Ecroyd, Lomeshaye, near Burnley.—22nd October, 


Smith, § P gs, London. 


4370. Draw Gear of Ram way Routine Stock, J. Wallace, Wigan.—27th 
Caws and Kzos, J. 8. Macarthur, Glasgow.— 20th Oeto- 
4450, Tron and &c., J. G. Willans, Bayswater.—3lst 
4508. HoRSESHOES, C. 8. Tomlin, Westbourne Park, London. 

4522. J — for WroucuT IRon Tunes, J. Bywater, Tipton.—5th No- 


vember, 1 

= ‘swat ‘Foon, T. Rowick and T. G. Bowick, Bedford.—6th Novem- 

4551. Hor-air Sroves, A. Kohlhoper, Southampton-buildings, London.— 
8th November, 1879. 

Stocks, 8. Buckley, Guide Bridge, Lancaster.—19th 

oven 79. 

4859. RENDERING an ATMOSPHERE ANTISEPTIC, &c., A. Bell, Newcastle-on- 

Tyne.—27th 9. 


4918. Waite Leap. R. Lake, London.—A 
communication ion G. T. Lewis and . Bartlett.—lst December, 


1879. 

5021. Corourinc Matrer, W. R. Lake, South ton-buildings, London. 
—A communication from R. mer. 

5025. Drawine orr &c., A. Clark, London.—A 
communication from J. M. Thayer — Sth December, 1879. 

5052. Gas Motor Enornes, E. C. Mills, Dunham Massey, and H. Haley, 
Moston.—1l0th December, 1879. 

5095. ATTacHinc Panet Puates, P. A. ‘thomas, South Kensington, 
London.—12th December, 1879. 

5273. PADDLE-wHEELS, R. Jack, Buchanan-street, Glasgow. — 24th 
December, 1879. 

5304, SELF-AcTING WATER Evectors, J. 8. Stubbs, Manchester.—29th 

5316. WaTrerPRooFING TEXTILE MATERIALS, . de Buda, U; 
street, Regent’s Park, London.—A communication from. 38. F. Gold- 
berger ani Séhne.—80th December, 1879. 

5336. Exrractinc from J. F. N. Macay, York-street, 
Baker-street, London.—81st December, 1879. 

52. Mountine, &c., MILLSTONES, J. Comerford, Rathdrum.—6th January, 
1 


880. 

59. Lusricators, H. J. Haddan, Strand, Westminster.—A communica- 
tion from C. Parshall. 

60. Lupricatinc Macuinery, H. ‘J. Haddan, Strand, Westminster.—A 
coromunication from C. Parshall. 

64. Compinc Finrovs MarteriA.s, E. de Pass, Flect-street, London.—A 
communication from J. Imbs. 

66. Bieacnine Corton, &c., C. E. Bennett, Birch Vale Works, near 
Stockport.—7th January, 1880. 

76. Renavar Burrers, H. Statham, Manchester.—8th January, 1880. 

114. Vetvet, R. 8., E., and R. Collinge, Oldham. 

119. Sotirarres and Srups, G. Evans, Clerkenwell, London. — 10th 
January, 1880. 

187. Tint or REcePracte for Money, C. W. Smith, Bradford 

189. STEEL, J. Scott, Grove Villa, Sydenham.—15th January, 1880. 

259. PAPERMAKING, "J. Collins, Milton Paper Mills, Bowling. — 20th 
January, 1880. 

257. Azo CoLourtne Matters; J. A. Dixon, West George-strect, Glasgow. 
—A communication from C. Rumpff. 

259. Fett Carpets, W. Mitchell, Waterfoot. 

261. EXTRACTING, &e., Fat from ANIMAL Marrer, W. H. Allen, Reed- 
worth-street, Kennington, London.—21st January, 1880. 

287. FLOORING, T. Wharam, Hyde.—22nd January, 1880. 

291. Vatve for Pumps, D. Thomas, Cardiff.—23rd January, 1880. 

430. Hypravutic Enotnes, A. M. Clark, Chancery-lane, London.—A com- 
munication from J. Morton.—30th January, 1880. 

447. ExpLostve Compounp, M. Tschirner, San Francisco, U.S.—38lst 
January, 1880. 

449. Boots, &c., F. Clayton, Navan.—2nd February, 1 

467. Heapine Botts, H. H. Lake, Southampton buildings, London.—A 
communication from J. B. and L. C. Clark. 

473. CrossHeaps for Motive Power ENGINES, H. E. Newton, Chancery- 
ioe, London.—A communication from A. L. G. Dehne.—3rd February, 


ns ha any one of 
shoul leave writing ‘ir objections to such application 
at the office of the ‘Comasiankcmnens of Patents within bweathy-ome days after 


List of Specifications published — the week ending 
February ‘7th, 1880. 
*2378, 4d.; 874, 6d.; 1907, 6d.; 1987, 8d,; 1975, “6d; 2128, 4d.; 2151, 4d.; 
; 6d.;’ 2251 


2159, 8d.; 2167, 6d.; 2194, 8d.; 2238, 6d.; 2244, 6d.; , 4d.; 2299, 6d.3 
2334, 6d.; 2354, 6d.; 2359, 6d.; 2378, 6d.; 2385, 6d.; 2391, 6d.; 2402, 10d.; 
2422, 6d.; 2423, 6d.; 2424, 6d.; 2428, 6d.; 2432, 6d.; 2433, 4d.; 2444, 6d.; 
2446, 6d.; 2447, Sd.; 2448, 6d.; 2460, 6d.; 2470, 6d.; 2471, 6d.; 2481, 6d.; 
2489, 6d.; 2491, 6d.; 2498, 6d.; 2508, 1s.; 2514, 6d.; 2517, 6d.; 2518, 6d.; 
2526, 6d.; 2527, 6d.; 2583, 6d.; 2542, 8d.; 2551, 6d.; 2557, 6d.; 2573, 6d.; 
2592, 6d.; 2593, 6d.; 2614, 8d.; 2628, 4d.; . 2633, 6d.; 8d.; 
2644, 6d.; 2645, 6d.; , 6d.; 2655, Sd.; 2672, 6d.; 2692, 6d.; 6d.; 
2708, 2d.; 2713, 2d.; 2722, 2d.; 2739, 2d.; 2732, 4d.; 2736, 2d.; 27387, 4d.; 
2739, 2d.; 2745, 2d.; 2747, Qd.; 2748, 2d.; 2750, 2d.; 2752, 2d.; 2753, 2d.; 
> 


; 
2755, 2d.; 2756, 2d.; 2762, Qd.; 2763, 2d.; 2765, 2d.; 2766, 2d.; 2769, 2d.; 
2772, 2d.; 2774, 2d.; 2779, 4d.; 2781, 2789, 2d.; 2791, 2d.; 2793, 2d.; 
2794, 2d.: 2796, 2d.; 2797, 2d.: 2800, 2d.; 2801, 2d.; 2802) 2d.; 2d. 
2810, 2d.; 2813, 2d.: 2814, 2d.; 2815, 2d.; 2817, 2d.; 2823, 2d.; 2828, 2d.; 
2830, 2d.; 2831, 2d.; 2833, 2d.; 2835, 2d.; 4294, 1s.; 4451, 6d. 


*,* Specifications will be forwarded by oe eee on 
roceipt of the amount of price and ding 1s. B itigh be 
remitted by Post-office order, made payable a t the Post-office, 5 
Holborn, to Mr. H. Reader Lack, her Majesty's Patent-office, Seaton: 
ton-buildings, Chancery-lane, London. 


ABSTRACTS OF SPEOIFIOATIONS. 


Prepared by ourselves expressly for Tak ENGINEER at the office of 
Her Majesty's Commissioners of Patents, 


501. ManuractorE or IRon anp Sreet, H. G. Harmet.—Dated 14th 
February, 1879. 4d. 

This consists of the combination of a cere disiliconising in a 
silicious lined vessel, with a sub t and dephosphorisa- 
tion of the phosphoric metal in a basic lined vessel or furnace. 

1415. — C. Geldard.—Dated 9th April, 1879. 6d. 

This relates, First, to improvements in the eye or bearers for 
temple rollers and in troughs for the same ; i? improvements 
in bearers or back rests; and Thirdly, to 
1682. ManuracturRe or IRON AND E. Dering.—Dated 29th 

April, 1879. 6d. 

This relates to treating molten cast iron by two successive operations, 
the first being carried on in a converter lined in the ordinary manner 
with a silicious lining so as to remove by ‘ blowing” practically all the 
silicon and carbon, or carried on in a converter lined with a carbonaceous 
lining, so as to remove by “ apap i practically all the silicon and as 
much carbon as will go with it; the second operation consisting in 
subsequently transferring such partially purified iron—the ge slag 
previously formed being separated, or when a carbonaceous lining is 
employed, being either separated or neutralised by addition of basic 
material before the secondary operation—into a second converter or 

vessel, or into another compartment of the same one lined with a basic 
lining, and therein completing the purification of the metal by the 
removal of phosphorus from it, either by exposing it to the re-action of 
suitable metallic oxides or other dephosphorising re-agents, or by blo 
streams of air or other suitable gases through the molten metal, or by bo! 
means combined ; the metal re in a fluid state during the whole 

rocess, and when the process is completed being poured in this state 
‘rom the converter or vessel. 


2110. Licut sy Execrriciry, C. W. Siemens.—Dated 27th 


May, 1879. 
This rag Re sg to a means of effecting the feed of the terminal of an 
nst a point or edge near its heated 


electric lamp, by causing it to bear 
extremity, so that it can advance as it wastes 
2138. Sream Enarnes, F. C. Marshall.—Dated 29th May, 1879. 6d. 

This relates, First, to the construction of cylinder covers ; Secondly, to 
the combination of mechanism by which the steam openings at the ends 
of the cylinders are made equal to each other by a valve or valves having ' 
one or more steam openings at the one end more than at the other. 
2276. Takia SOUNDINGs, &c., 7. Bassnett.—Dated 9th June, 1879. 6d. 

This of tus in which the depth of water is 
ascertained by measuring or determining the ss 
by_ the hydrostatic ressure to flow over into a 
tight except where the said liquid overflows into — 
2279. Drepaina, &c., R. B. Buckley.—Dated 9th June, 

1879.—(A communication.) 8d. 
ta on a crosshead at the lower end of a 
when closed form about a half cylinder, or 
it may be more or less to requirements, 


| 

w 
i! 
ment might be correct at one temperature, but would not be so at 
; other temperatures. A girder, also, laid down upon flat rough 

bearings is pressed upwards by these bearings vertically only 

when it is laid down at first, but as the temperature rises a hori- 

zontal thrust will be caused equal to the vertical re-action multi- 

plied by the coefficient of friction of the rough surface; and as 

the temperature falls again the same amount of friction will act | ™jonuary, 1880 

in the opposite direction. _— 

‘The remark, however, that A is zero if the axis is straight is of 

importance in finding the deformation of a link-frame, the links of 

which have to resist boning moments as well as longitudinal 

stresses. Because here each link having a straight axis, in calcu- 

lating the deformation of the whole structure due to a given load- 

ing, we have the problem simplified by the fact that the bending 


Fes. 13, 1880. 


THE ENGINEER. 


9848. Manuracrure or Ice, F. N. Mackay.—Dated 13th June, 1879. 
6d. 


relates uction of ice free from air cells or discolorution 
and consists in agitating the water to be frozen in a new manner, and of 
apparatus for that purpose. 

CoMPRESSION, RETENTION, AND UTILISATION OF GASEOUS OR 
FLUIDS FOR ARTIFICIAL CooLine, J. K. Kilbourn.—Dated 
14th June, 1879. 62. 

This relates to the combination ina for artificial 
cooling of a double-acting cylinder, in w works the oe 
ton, with a partitioned chest or chamber containing a body of liq 

fa a between the piston and the induction and ejection valves. 
2364. Apparatus EmpLovep THE MANUFACTURE oF BaRRELS, B. 
Hunt.—Dated 14th June, communication.) 10d. 

This comprises an improved win , whereby a barrel body is drawn 
into shape to be furnished with its trussing hoops ; a heating apparatus 
for drying or seasoning the barrel body ; and a chamfering, howelling, 
and crozing apparatus for finishing the ends of the staves of the barrel. 
23°74. Privrens’ J. 7. King.—Dated 16th June, 1879.— (A 

communication.)—(Not proceeded with.) 8d. 

This relates to the construction of brass galleys. 

2381. Retort Lip W. Downing, G. J. Smith, and W. Romans. 
—Dated 16th June, 1879. le 

This relates to the construction and application of curved steel cross 
bars hinged at one end, and to the construction and application of racks 
for the retention of the bars in position. 

2390. Uriiisation or Heat rrom Oren Fire-crates, 7. J. Smith — 
Dated 16th June, 1879.—(A communication.) 6d. 

This rela apparatus arran for their adaptation (by means of 
tenons, with which they are provided) to sockets suitably distributed 
over the grate or stove for cooking food, &c. : 

2895. Inpicatine THE Distance TRAVELLED By Bicycres, &c., W. 
Sherar.—Dated 17th June, 1879. 6d. 

This consists in the combination of a hanging lever (worked from the 
driving-wheel of the bicycle or other vehicle), the motion of which hanging 
lever works a pallet or driver, and latter an escapement or dri a 
wheel with the transmitting and indicating gearing. 

2412. Sucers, Wens, Boarps, &c., J. H. Browne and D. L. Davies.—Dated 
18th June, 1879. 4d. 

Ox scrojls or glue piec>s, parchment, chamois, and wash-leather 
cuttings are sorted, washed, and then Pome in a breaking engine and 
reduced to half stuff, which is immersed in a weak solution of bleaching 
liquor until the fibre becomes sufficiently firm. The pulp is then made 
into sheets or blocks cither by moulds or in a paper-making machine. 
2418. Neckep anp oruer Borries, &c., J. R. Purssell.— Dated 18th June, 

1879.—(Not proceeded with.) 2d. 

The bottles are made in two pieces of cast iron screwed, brazed, or 
otherwise secured together, and glazed on the inside to prevent injurious 
action upon the contents of the bottle. 

2414. pera 8. @. Thomas.—Dated 18th June, 1879.—(Not pro- 
with. 4 
relates to the manufacture of phosphates from the calcareous slag 
d when treating iron in converters lined wi 
calcareous or magnesian bodies with large additions of lime. 
2418. Tyre Writine Macaines, W. R. Lake.—Dated 18th June, 1879.—(A 


communication.) 6d. 
writing machine, in which the ink ribbon is 
material 


This comprises a type 
placed above the roller or other support of the paper or like 
while the same is being impressed or printed u ; the ink ribbon is 
moreover capable of being lifted at will from the roller or = b 
which means the progress of the printing may be inspected mu 
greater readiness and facility than ordinary. 

2420. Grinvive Corn, &c., P. Jensen.—Dated 18th June, 1879.—(A com- 
munication.)\—(Not proceeded with.) 2d. 

The millstones are enclosed in a casing made in two parts bolted 
together, and having bearings for the horizontal shaft carrying the 
runner, which is fastened in an iron disc with projections acting as a 
fan for driving out the flour, The shaft is screwed and passes through 
& a ep the disc and through the runner, which is held firmly thereon 
a nu 
2421. Hermericatty Ciosina xs, &c., H. W. Brand.—Dated 18th 

June, 1879.—(Not proceeded with.) 2d. 


The stopper and neck of the bottle are pierced with cig. wer | 
holes, so that by turning the former communication with the inside o! 
the bottle may be established or cut off. 


2425. Moutpinc Pires Exsows, &., B. Harlow.—Dated 18th June, 
1879.—( Not proceeded with.) 2d. 
This relates to improvements on patent No. 4402, Dated 18th Dec., 
1875, and consists in epplyin levers or screws raise and lower the 
pattern from or into the platform instead of cranks or excentrics. 


ba BaLts For Gun Practice, W. W. @reenev.—Dated 18th 
‘une, 1879. 

The card revolving trap is so formed that the spring cannot be released 
when in position to throw the ball towards the shooter, and to prevent 
the ball slipping an india-:ubber socket is fixed to the spring and grips 
the ball. e balls are made of wood and covered with two half spheres 
of paper, an explosive compound being placed between them, so that 
when struck by shot the same will explode, 


2427. Stans, Pavets, or TiLEs, R. G. Powell.—Dated 19th June, 1879.— 
~ (Not with.) 2d. 


Plate- with the design engraved, moulded, or sunk in by acids is 
employed, and forms the bed upon which suitable cement is cast. 
2430. Apparatus To FAciLitaTe THE Practice or Pepa Music, 8. R. 

. Stevenson.— Dated 19th June, 1879.—(Not proceeded with.) 2d. 

The ap tus consists of a musical instrument having the appearance 
of a set of detached organ pedals, which strike a set of piano or harp 
wires or gut, vibrating teeth or springs, or bells or gongs. 

2431. Exrraction or METALs FROM THE RESIDUE OF MINERALS USED IN 
THE MANUFACTURE OF SuLPuHuR, &c., C, Kesseler.—Dated 19th June, 
1879.—(A communication.) 2d. 

The metals are extracted by ammonia or carbonate of ammonia at a 
temperature not above 45 deg. Celsius, after which the copper and silver 
are precipitated from the ammoniacal solution by zinc. 

2438. or Spirit Stanp, W. F. Williams and A. Barxer.— Dated 19th 

June, 1879.—(Not proceeded with. 

The stand is made to hold the bottles so that they cannot be removed 
without first unlocking the stands, when a spring releases them. 

2439. Locks ror Sares, &., F. Wirth.—Dated 19th June, 1879.—(A 
communication.) 8d. 

This consists in the construction of combination lock opening without 
a key, wherein a series of grooved or notched rollers are er into 
ay or for ne the motion of a sliding unlocking plate, such bring- 

into position of the rollers being effected by a shiftable pin and 
forked lever ting in combination with a stud carried by a spindle 
that is capable both of rotation by an external handle, and of being 
pressed inwards after having been turned into a certain position. 


2441. Speep Putteyvs anp Banps THEREFOR, B. and A. B. 
Blackburn.—Dated June, 1879. 6d. 

This consists, First, in the construction of variable speed pulleys in two 
conical parts, the distance of which can be varied so as to admit a band 
of constant width in the groove between them at variable distances from 
the centre of the pulleys. Secondly, in the use for connecting variable 
speed pulleys, of a band consisting of a chain, or other flexible core on 
which are fixed side by side a number of pieces of leather or other some- 
what yielding material shaped to fit or bear against the conical surfaces 
presented in the grooves of the pulleys. 

2442. Improvine Sriritvous Liquips, W. R. Lake.—Dated 19th June, 
1879.—(A communication.)—( Not proceeded with. 

soe is employed to improve the quality of brandy and other spirituous 

2445. Sream Ferry ror TipaL AND OTHER Rivers, P. L. Henderson.— 
Dated 19th June, 1879.—( Not proceeded wi 

A slipway is constructed upon b near on either side of the river, which 
stretch below low water line to a depth of 7ft., and upon which a tram- 
way is laid. On the tramway is p) a movable platform to support 
the ferry steamer, and fitted with ine powe1 to move the rail up and 
down. The steamer is a flat-bottom: 


manceuving purposes. 
2449. Jacquarp Macutnes, J. Weir.—Dated 19th June, 1879.—(Not 
ceeded with.) 2d. 
The rocking frame is fitted with an oscillating dle with flute blade 
spring arms and slots to take over the pins which receive and 
round the cards in position on the barrel. A spindle with an anti- 
friction roller in a slotted recess is mounted in the lower ends of the 
ore frame below the barrel, and so as to revolve with the friction of 
the ide surface of the cards as they are turned off the burrel, and assist 
or insure the removal of the cards from their pins, and prevent their 
being doubled in under the barrel and entering cards in front. 


2463. Fioatina Barus on Boats ror J. Bilthand.—Dated 


20th June, 1879.—( Not proceeded with. 
wi or Tu 
sides being lttioed to of: aps tu 


2454. Varnisu ror Coarine Casxs, Vats, &c., R. B. Goolden and A. 
—Dated 20th June, 2d, 
with the coating wooden and other 


combined 


2467. Vatves, C. Bentley.—Dated 20th June, 1879.—(Not proceeded with.) 


The valve is cylindrical and works in a casing made with entrance and 
exit openings, and the valve is mounted on a spindle and has open’ so 
us to “a the two openings into communication when the spindle is 
actuated. 


2461. Scarrinc anp Benpine THE Rims or METAL TIRES OF D. 
a and J. Walker.—Dated 20th June, 1879.—(Not proceeded with.) 


The bar is acted upon by an excentric and a concentric roll, the latter 
having grooves and the former collars to enter the same. 
2462 Wasnine Macuines, 7. R. H. Fisken.—Dated 20th June, 1879. 6d. 
This consists in the application and use in combination in the driving 
or actuating mechanism of washing machines or churns, of an internally 
toothed wheel fast on the axle of the washing or churning chamber or 
vessel, with an externally toothed wheel gearing thereinto and ted 
loosely upon an excentric, boss projecting from a spur wheel or its equiva- 
lent, mounted loosely upon the said axle, and deriving its motion from a 
corresponding wheel or its equivalent mounted on a stud or prime motion 
shaft, and deriving its motion from a crank or handle or other suitable 
means, the said externally toothed wheel being provided with a project- 
ing arm which is connected by a rod to the first motion wheel or pulley 
or its equivalent. 
APPARATUS FoR DusTING AND PurRiryinG Mippi1Nos, J, S. Sut- 
cliffe.—Dated 20th June, 1879. 6d. 
This consists mainly in the combination of a centrifugal dressing 
machine with certain portions of a middlings purifier. 
2466. Martcu-noxes, H. Brookes and T. Pountney.—Dated 20th June, 1879. 
hich the receptacle to contain 
A ies two pi upon wi e le to con’ 
the matches slides up and down, y plate passes through a slot in the 
bottom of the box, and when the latter is forced down a single match is 
through an opening at the top, the match being ignited as it 
leaves the box. 
2467. Braps anp Nats, W. Young.—Dated 20th June, 1879.—(Not pro- 
ceeded with.) 2d. 
The brads and nails are made with a barbed end and one or more 
barbed projections upon their stems. 
Boxes, J. Swinbura.—Dated 20th June, 1879.—(Not proceeded 


with.) 2d. 

The front of the box is fitted with a dovetail slide large enough to allow 
of the brass being taken out. This slide cannot be removed without 
first raising the lid of the grease chamber. 

24'72. THE Depts or Warten, J. ¥Y. Buchanan.—Dated 20th 


June, 1879. 
The apparatus consists of a glass tube closed at the lower end, the 
other end being finished off with a re-entrant spout with a fine aperture. 
The lower end of the tube may be closed in any convenient way, such as 
by a cock or a glass stopper. 
24'74. Carts ror Distriputina Water, &c., BE. H. Bayley.—Dated 20th 
June, 1879.—(Not proceeded with.) 2d. 

f at the centre bya ragm, each part separate 
with the tank to which they are connected. 

24'75. Carvino, W. Tatham.—Dated 21st June, 1879. 6d. 

The cylindrical surfaces of carding cyuasenn, doffers, and rollers are 
formed of plates of wrought iron or steel rolled with ribs at intervals, so 
that the ribs are solid with the thin part of the sheet, which is ribbed on 
one side. The sheets are bent to the required form and secured to rings 
on the cylinder shaft. A number of holes are then bored at the parts 
backed by the ribs, and filled in with wooden plugs, which serve to 
secure the card shects by nailing. 


Tricycies, 8. Davis. —Dated 21st June, 1879.—(Not proceeded with.) 
The driver stands on two footboards or treadl bet 


en the 
two large front wheels and connected at their front Par nan the lower 
pon A of two connecting rods, the upper ends of which drive the crank 


Sueep, R. Hall.—Datel 21st June, 1879. - (Not proceeded 
wi 


This consists of a cage, into which the sheep are driven, and which is 
mounted upon rocking levers seciired to the sides of a tank, into which 
the sheep are lowered. 


2483. Tricycies, Sir J. L. Foulis,—Dated 21st June, 1879.—(Not pro- 


ceeded with.) 2d. 

In order to enable larger driving wheels than hitherto to be applied to 
tricycles, the framework consists of a pair of footboards extending along 

th sides of the apparatus, and which with the parts forming the 
bearing for the driving wheels, and the swivelling arrangements for the 
steering wheel, also constitute the framing of the machine. 

2484. Screw Proretters, Preventinc OxrpaTion or Same, C. N. 
Dunderdale.—Dated 21st June, 1879. 

The pro eller is coated with nickel or tin by the aid of currents of 
dynamic electricity or by electro-chemical currents, in order to protect it 
from oxidation. 

2485. Scyrues, S.J. C. Skurray.—Dated 21st June, 1879. 2d. 

Steel is hammered to the desired form, and the back instead of being 
formed by turning up the metal at right angles is obtained by dressing 
it with hand hammers into an an section, which is hardened by 
enclosing it in clay and immersing it with fish oil. 

2188 Fioors, Watis, &., G. P..Chilse.—Dated 21st June, 
879. 

Linoleum is cut into square or other geometrical forms, so that when 
placed together they may be arranged in tterns of tesselated, 
parquetry, pannelled, or other ornamental . These forms 
are —" by glue, shellac, or cement to the floor or wall to be 
covered, 

2487. Looms, J. and W. Rawnsley and J. Crowther.—Dated 2st June, 
1879.—-(Not proceeded with.) 2d. 

LE ne worked by tappets is employed to form the backs of 
wi coatings or other fabric requiring backs, instead of jacquards or 
other engines hitherto employed. 

2488. Wasnina Fivters, &c., A. Stewart,—Dated 21st June, 
1879.—(Not with.) 2d. 

The washing is effected by admitting warm water or water and steam 
at the bottom and forcing and floating off the clogging up and foreign 
matters upwards in the reverse direction to that in which they were 
deposited. 

2494. Emptoyinc Parer MATERIAL IN Temporary OvTDOoR StrRuc- 
TURES, &c., A. BE. Healey.—Dated 21st June, 1879.—(Not proceeded with.) 


2d. 
The paper material is distended by ropes, cords, or lines having the 
y of contracting when moistened so as to counteract the expan- 
sion of the paper. 
24096. Lirtine Gate Sroprs, Bars, &c., D. A. Marriner.- Dated 21st 
June, 1879.—( Not led with.) 2d. 

A metal plate is fastened to the gate, and has on its front side two 
lugs {between which is fitted a lever secured by a ag The end of the 
lever between the ban elliptical and in a line with the bolt, between 
two projections on which it is placed. 

2498. Heaps ror Weavino, Briggs.—Dated 21st June, 1879. 2d. 

The balk or band at the top and bottom of the heald is made elastic, so 
that a set of healds can be made to weave any fineness or any number of 
set required. 

2409. Concave Key Natt Fastentno ror use 1n A. M. 
Clark.—Dated 21st June, 1879.—(A communication.) 6d. 

This consists of a nail with concave sides and flat top and bottom, and 
having a trummel on the end, whereby a fastener is provided for dovetail- 
ing the streaks of the ceiling together at the seams, and also fastening 
the ceiling to the timber. 

2500. Surrortinc Horses’ Nose-pacs, A. M. Clark.— Dated 2ist June, 


1879.—(A commumication.)—(Not proceeded with.) 2d. 


A ing arm is Pp or uy the harness, with its 
outer end extending over the horses’ head, and from which outer end the 
feed bag is suspended 


2501. Steet, P. Martin.—Dated 23rd 1879. 2d. 

The molten pig iron is blown in a vertical or tipping Bessemer con- 
verter with an ordinary silicious lining till nearly the silicon is 
removed. The metal is then run into a Siemens or Pernot furnace lined 
with basic material, and eign | spread on its hearth a large quantity of 
lime, with a certain amount of oxide of iron, so as to produce a highly 
basic calcareous slag, containing over 40 per cent. of lime and magnesia, 
by means of which the phosphorus and a considerable amount of the 
sulphur are rapidly removed. hen the brought to the 
des ee the slag is tapped off before the spiegel or ferro-manganese 
is introduced. 

2508. Guvcoss, F. B. V. Beanes.—Dated 28rd June, 1879. -(Not proceeded 
with.) 2 


Chlorine is employed to bleach grain for the purpose of producing a 
lighs esloured 
2504. Buoys, &c., ron Sza J. Clayton.—Dated 23rd June, 1879.— 


Ne 
a cpetdg clips to the buoy so that it can readily be detached 


131 
from the bulwarks. The buoy consists of a number of tubes aud come 
partments, so that if one is pierced the remainder will keep it afloat. 
2606. Warerrroor Garments, G. H. Grifin.—Dated 23rd June, 1879.— 

(Not proceeded with.) 2d. 
The garment consists of a cap and cloak in one piece, made of a water- 
f material. The cap entirely covers the head and face, holes being 
t for the eyes, nose, and if required for the mouth and cars. _ 
Looms, E. Mackrell.— Dated 28rd June, 1879.—(Not proceeded with.) 


ane weaving more than one piece in a loom so as to bind predic 

reads of ea: w guide eyes, through w 

extra warp pass, are employed. 

2509. Green CoLourine Marrer, H. H. Lake.—Dated 23rd June, 1879.— 
(A communication.) 4d. 

This new green colouring matter is obtained by the oxidation of the 
sulpho-acid of the tetramethyldiamidotriphenylmeth 
2510. Manuracrourine Tin anp Pxates, J. Gravell.—Dated 23rd 

June, 1879.—(Not led with.) 

The apparatus is divided into a series of compartments or chambers 
for the successive operations on the metal, termed ‘‘piekling,” 
“cleansing,” “oiling,” tinning,” ‘brushing ;” when necessary “dipping,” 
or “washing,” and “ finishing.” 

2511. Manvracrure or SuLPHO-acID or ITs Sats, H. H. Lake.— Dated 
23rd June, 1879.—(A communication.) F 

This relates to the trausformation of ‘‘ new fast green” or its base into 
sulpho-acid or its salts. 

2512. PREsERvVATION OF ALIMENTARY Susstatices, T. F. Wilkins.—Dated 
23rd June, 1879. 4d. 

Alimentary substances are preserved by the addition of the follo’ 


chemicals, either separately or in combination :—Salicin, methy! 
chloral, lactic acid, salicylic acid, glacial metaphosphoric acid, sodic 
taphosphate, sodic biborate, and sodic formiate. 


2515. Cotourixe Marrers, F. Wirth.—Dated 23rd June, 1879.—(4 com- 
munication.) 4d. 

This relates to the production of new colouring matters from the 
secon and tertiary monamins of the aromatic compounds by the 
action of chlorquinones, such as tri and tetra-chlorquinone and their 
homologues upon the said monamins. 

2520. Cope anpD Apparatus FoR Makine Sarety W. B. 
Barker.—Dated 24th June, 1879. 8d. 

The code has all the divisions of the horizon divided into eight — 
parts, with a distinctive sound signal for each of the eighths. e 
apparatus is adapted to control the passage of air, steam, or other fluid 
for signalling by sound. 

Furt, J. 7. King.— Dated 24th June, 1879.—(A communi- 
cation, 


2525. &c., V. Coombe.—Dated 24th June, 1879.—(Not pro- 
with. 


ceeded ) 2d. 

This relates to a fastener that will do without stitching, roving, or its 
equivalent. 

2628. Manuracture oF Exastic Wes, J. Molesworth and W. Ward.— 
Dated 24th June, 1879. 6d. 

This consists in the employment in a loom of a cam or ta ppet shaft 
divided into two or more separate lengths, each leugth to be driven at a 
different rate of speed and the application of such loom to the manu- 
facture of an improved elastic web by the amalgamation of the great 
variety of lifts or rises thereby given. 

2530. Br Fs W. L. Neill, -Dated 24th June, 1879.—(Not proceeded 
with.) 2d. 
ists in 


is an arrang t of apparatus whereby the force of the 
elastic fluid can be communicated direct to the piston, and the use of 
valves to regulate the admission and escape of the clastic fluid to and 
from the working cylinder of the drills is with. 


2531. Gassinc Yarns, W. 7. Stubbs and J. Corrigan.—Dated 2th June, 
1879. - (Not sarge with.) 2d. 

This ist thods of ting the g 
which the yarns or threads pass. 
2537. Uritisation or Certain MINERAL O11 Propvcts ror THE Manu- 

FACTURE OF Gas,¢W. Young.— th June, 1870. 4d. 

This consists in the treatment «f acid and alkaline tars resulting from 
the refining of paraffine oil for their utilisation in the manufacture of 
illuminating gas, by heating the said tars after being neutralised in 
the usual way, so as to distil out the more volatile portions, and after- 
wards treating the residue. 

OBTAINING H, Boden.—Dated 25th June, 1879.— 
ot , 


ly in the utilisation of the combined force of air 


d rollers or bowls over 


This consists essen’ 
and water by means of a reversible drum, wheel or turbine, enclosed 
in a perforated and jacketted cylinder. 

2539. Exrractixe loping, &c., rrom Seaweed, L. Thiercelin.—Dated 
25th June, 1879.—(Not proceeded 

The seaw &c., is cut and crushed by machinery, and the products 
fermented. juice is separated by pressure, and alcohol is extracted 
by distillation. The juice is evaporated and calcined to cinders, and the 
residue is used as a combustible. The cinders of the juices and those of 
the residue are treated for extracting the iodine, bromine, &c. 

2540. Corrine anv Saarino Woop, &., J. Wilson and §. Newland.— 
Dated 25th June, 1879. 6d. 

This consists in constructing and arranging copying lathes with a 
travelling frame which carries double headstocks arranged to receive the 
pattern and the material to be shaped, and which receive rotary motion, 
the pattern revolving against an anti-friction roller, and the material to 
be shaped revolving against a stationary rotating cutter. 

2541. Boots, 0. 7. Jones.—Dated 25th June, 1879. 4d, 

This consists, First, in making the top of that portion of the boot which 
covers the l double, or about aouble, the circumference of the bottom 
part ; Secondly, in making one or more vertical creases in the side, back, 
or other part of that portion of the boot which covers the leg, so that the 
leather may fold back or forwards. 

2543. Manuracture or Carson CANDLES oR Pornts FoR ELECTRIC 
Licntina, &c., F. J. de Hamel.—Dated 25th June, 1879. 

This relates to the manufacture of candles, or points, or plates of 
carbon combined with wire or metal. 

2544. Furnrrore Castors, W. R. Luke.—Dated 25th June, 1879.-(A com- 
munication. )-4(Complete.) 4d. 

This castor consists of two half. balls and a central plate pivotted 
in the castor frame, and having the axles cast upon its opposite sides. 
2546. Weauixa Hoop, &. de Pass.—Dated 25th June, 1879.—(A communi- 

cation. 

The hi is composed of a number of steel blades arranged so as to 
form a cage, the upper portion of which encircles the head, and the 
lower portion surrounds the shoulders. The frame is covered with 
waterproof material, and when not in use may be folded up. 

2548. CaTTLe Suewrer, G. Re Turner and T. Brown.—Dated 
25th June, 1879.—{Not with.) 2d. 

The shelter or pen ‘orms @ portable apparatus for stall feeding, and 
by combining a number of these shelters or pens together a complete 
fold is formed, sheltered on all sides from the wind, rain, and sun. 


2540). ManuractureE oF Seinninc ano Twister Rtvos, &c., W. R. Lake. 
ome 25th June, 1879.—(A communication.)—(Complete.) 10d. 

Tho spinning or twister ring is constructed with one or more races or 
travelicr guiding flanges, formed upon and projecting inward from the 
body of the ring, the race or flange being made in the form of an annular 
segment of a cylinder formed upon and extending around the end of the 
body of the ring with its outer surface or periphery, as viewed in cross 
section tangential to the outer perpendicular surface of the main cylin- 
drical wall of the ring. 

2560. Packine Sucar into Casks, A. Stewart and J. Houston.—Dated 
25th June, 1879.—(Not proceeded with. ’ 

This consists in securing the cask vertically with its close bottom on a 
rocking beam or frame of a machine, and its open mouth upward, so as 
to have the sugar fed or filled in as usual, but to have a rocking and 
knocking motion imparted to the cask while being filled. 

2555. Viewrne Transparent Puotocrapss, &c., J. Francis. —Dated 25th 
Jwne, 1879.—( Not proceeded with.) 2d. 

This relates to an apparatus, by means of which various different tints 
may be communicated or illuminated and made visible on photographs, 
&c., on glass, mica, or other transparent medium. 

2558. Fotpine Lappers, H. Simon. —Dated 25th June, 1879.—(A commu- 
nication.)--(Not proceeded with.) 2d. 

The ladder is constructed of a number of separate sections or short 
lengths, which are so formed as to slide within the 
other, so that a ladder of considerable length pies, when folded, com- 
paratively small space. 

2559. Preservation or Meat, Vecerasues, &c., F. Welton.—Dated 
25th June, 1879. 4d. 

This consists in preserving animal and vegetable substances from 
decomposition by surrounding them with nitrogen or other suitable gas 
or gases, which gas or gases are changed at intervals. 

2560. TREATMENT OF AsPHALTUM, &c., FoR Pavina, &c., G. B. Vaughan. 
—Dated 26th June, 1879.—(A communication.) 4d, 
and other bitu- 


This consists in the treatment of pulverised asphaltum 
minous and resinous materials, for paving or similar purposes, by a 


The principal part of the fuel consists of peat, which has had the 
moisture pressed out. To this coal, salt, coal tar, pitch, asphaltum, &c., 
are added. 
| 
40ft. by 6ft., drawing only 4ft. of water with about 100 tons on board, and é 
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250. Sreerixc, Heatine, AND EXxTRAcTING Voostan: LE AND 


ANIMAL Freres, &., G. BR .— Dated 26th June, 1879. 
This relates to a means ee eal ea cotton and other 
vegetable substances from composed partly of animal and 
partly of vegetable fibres. 


2563. Propucixc Paotocrapuic Imaces, H. J. Haddan.—Dated 26th 
consi 01 p mages with s exposure 
by diffusing the interior of the studio with reflected rays from « non- 
actinic power, so as to increase thereby the direct effect of the reflected 
rays of the object on the sensitised plate. 
FASTENER FOR &c., T. Jenkin.— Dated 26th 
June, 1879.—( Not proceeded 
This relates to a clip designed to be used with the stocking suspender 
described in patent No. 1078, dated 24th March, 1875. 
2566. Teeatinc Certarn Frsrovs Mareriats, £. C. T. Blake and W. 


2570. Stream Enornes, H. and Brecknell. pated 26th June, 1879.—(Not 


with. 
‘= two cylinders opposite one another. and on the same 
bed plate or frame are formed or connected the two piston rods with a slot 
. or they may be constructed on the compound principle. 
2572. Sorrrarres, anp Buttons, W. Winters.—Dated 26th June, 
1879.—(Not proceeded with ) 2d. 
Attached to the back of the front plate is a tube containing a coiled 
having on its furthest end a small cap A cross bar is 
to the tube above the cap, and is slotted so as to form 
a stop in the centre. The bar is passed let hole, an 
then turned at right angles to the tube and moved fone the cone hay 
26577. ANTISEPTIC FOR THE PRESERVATION OF Raw Meat, &c., J. Imray. 
—Dated 26th June, 1879.—(A communication.) 4d. 

Water purified by’ distillation is rendered aromatic by imm 
small of nu therein. With this water is formed a solution 
boric-tartrate, a compound of boracic and tartaric acids. The no 
thus obtained is injected into the veins in the meat to be preserved by 
means of a pump. 

2578. Water, 7. Casson.—Dated 26th June, 1879.—(Not pro- 


c0eeced with. 
The two levels of water are connected by a pipe passing over the inter- 

mediate height, and is k: filled auth weber ame of the 

exerted by loaded pistons in chambers communicating therewith. 


2581. Propucine in Retier, 8. Coulson.—Daied 26th June, 1879. 
—(Not 


A plate is prepared wit the design engraved thereon ; upon the sheet 
to receive the design is secured a sheet of soft metallic or other sub- 
stance. The engraved plate and the sheet which is to receive the im- 
pression, together with the sheet of soft material, — then by 
the oe of rolling in a rotating press, or the ure of a 
reciproca‘ by af r of w the design on the 
cograved p! slate will be reproduced in relief on the sheet in juxtaposition 


2585. Carriace EB. T. Gardner.—Dated 27th June, 1879.—(Not 
oceeded wit. 
A stop is placed om the upper part of the base plate in addition to the 
ary stop on the tail end 3 maid The additional stop takes into a 
recess in the upper side of the tongue of the latch, the lower extremity 
of which is bevelled oft to a curve while the uppermost corner of its base 
is cut eich an 


2588. Artiriciat Learner, B. H. Micklewood.—Dated 27th June, 1879. 
2d. 


Leather cuttings are reduced to a coarse fibre and treated with a solu- 
tion of alkali to dirt. Plead 
with manilla, fi 


glue and resin, is then amalgama‘ 
the press-roller. 
2589. Warterrroor J. Neville.—Dated 27th June, 1879.—( Not 
with overlapping parts fi tilati 
e waterproof garmen le ping for ven on, 
and — entirely with an outer garment of non-waterproof 


2590. arp Oe Welt: and A. Rittner.—Dated 27th June, 1879.—( Not 
proceeded with. 

The malt is y= B into groats, which are mixed with water and 
mashed, the mash being pumped slowly into a filtering basin with two 
bottoms. The mash being stirred continually, — into a clarifier 
made hermetical, and thence to a second filtering 
2501. Manuracrure or Cream, H. J. Haddan.—Dated 27th June, 1879.— 

(4 6d. 

A can filled with milk is water sealed and entirely submerged in col 
water of about 45 deg. Fah. This can is fitted with a tube through whieh 
the milk is allowed to escape, leaving the cream behind in the can. 
2504. Manvracrure or Street, M. Coventry, jun., and M. Wilks.—Dated 

27th June, 1879. 6d, 

A Bessemer converter is charged with molten metal, and the blast on 
acme to the converter is made to take up a quantity of petroleum, 
80 as 4X° : white, mottled, or other iron of an analogous c 
ons a small proportion of silicon, with the necessary fu el. 

The petrol tno is placed in an elevated tank and passes through a tube 
which is steam-jacketted, so that the petroleum becomes vaporised, and 
is ee into the blast tube, proceeding with the blast to the con- 


Stays Comp, W. H. Taylor.—Dated 27th June, 1879. {Not 
proceeded wi 


The stays are = By of a combination of coutil and horsehair, which is 
blocked by pressure and steam heated — blocks to the shape of the 
wearer, and thus made does not require “‘ 

2596. Roorinc, SHEATHING, AND oTHER Restnovus &., W. B. 
Ritchie.— Dated 27th June, 1879. 6d. 

The fibrous material having been prepared in the ordinary manner, is 
passed between a pair of heated rollers, which rotate in contact with 
some bituminous or resinous substance in a molten state. It then passes 
to a second pair of rollers to receive another coating of resinous material, 
and finally over one or more cooling drums before passing to the gloss or 
finishing rollers. 
ae Manvracrure oF Biscuits, R. Hamilton.—Dated 27th June, 1879. -- 


Lentils are employed as the basis or staple of the biscuits. 
2599. Treatinc H. Chamberlain.—Dated 27th June, 1879.—( Not 


proceeded with.) 

wi relates to a means of separating the solid portion from the liquid 

on. 

2600. Receivixo Apparatus ror TELEPHONIC Communtcation, F. A. 
27th June, 1879.—{A communication.)—(Not proceeded 
wi 

A diap’ of mica fixed in the side of a closed casing has attached to 
it one aa of a rod, the other end of which rests upon a cylinder made to 
revolve so that the friction between it and the deg tends to exert a pull 
ya te the — and consequently upon the diaphragm. Between the 

phragm and the — is an electro-magnet, through whose coils the 
currents pass from the sending instrument, and which acts on the bar 
as an armature. 

2602. 4 Dovusiine, J. Mason.—Dated 27th June, 1879.—(Not 

ceded wi 
fixed spindle is made hollow and receives oil, and at a distance 
from the noel 4 a hole is bored communicating with the interior, so that the 
rotation and centrifi action of the revol tube causes oil to pass 
through the holes and lubricate the exterior of the spindle and the in- 
terior of the tube revolving thereon. 

2605. Bicycies, C. Moseley.—Dated 27th June, 1879—( Not proceeded with.) 

2d. 


A block of india-rubber is placed between the saddle and the spring or 
backbone of the bicycle. 
2606. Squeectes, J. ag —Dated 27th June, 1879.—(A communication.) 
—{Not proceeded with.) 2d. 
In connection with a scrubbing brush a water-box is provided, and also 
a ee of vulcanised india-rubber ; both of them being 
on top of the brush. 


A. Borland.— Dated 28th June, 1879. 

A sheet with ond then when dry with a 
solution of starch an died proven tragucanth in equal ms, to which 
glycerine is ied to it drying br brit This gis 


of 

subject printed aneee, by exposure % light under an ordinary photo- 

graphic negative. 

2612. Conpensinc THe Exuaust Stream oF y Locomotive 
&c., J. Barclay.—Dated 28th June, Not with.) 


The condenser consists of a vessel having at either end a chamber, and 
a tube or tubes pass from the one chamber to the other. The condensing 
water surrounds this tube or tubes. 


2613. Buns, G. Whitaker.—Dated 28th June, 1879. 4d. 
In place of slips of wood being employed, slips ‘made of ‘a, material 
known as cu jum paper, cupro-' cuproxylene, are 


2616. fon) el Simon.—Dated 28th June, 1879.—(4 communica- 


is consists, First, in the construction of coke ovens with heating 
arranging coils employ: cooling the gaseous products 
from coke ovens in pyesesidal Sores with a perforated water pipe above 


2617. Seraratinc Particces or Iron, &c., FROM MATERIALS USED IN THE 
MANUFACTURE or CHiN, J. Neale.— _ Dated 28th June, 1879. 6d. 

This consists in constru with the lower 
end of a vertical tubular electro-magnet a ee or discs of soft iron wire 
gauze so as to constitute a sieve or grid through which the material to be 
operated upon passes, and by which soft iron wire gauze or sieve made 
strongly magnetic by the tu t, icles of iron or 
other magnetic contained in the matter passing through the 
apparatus ace retained. 


Motor J. J. Butcher. —Dated 23th June, 1879.— 


th.) 4d. 

inflammable mixture of air and gas in such a manner that while the 
continuity of combustion is maintained at a pressure greater than that of 
the atmosphere, and which is the maximum attained in the working of 
the whole arr t, the t constituents or the Ys nage) ucts 
of combustion may be allowed to enter the w Sextins cy) 

continue the motion of the same as req 


2621. Warr Beam Recuators, F. Wirth. Dated 28th June, 1879.—(A 


) 2. 

This relates to a regulating — for beams by means of 
which the held during movements of the 
temple, whether it opens widely or ne the warp held uniformly 
tight enti the temple returns to its place. 


&c., W. Botwood.—Dated 28th June, 1879.—(Not pro- 
ceeded wi 

The movable ond te sloping beck bar, which 
hinge to the portion of the 


2627. Cootixe , B. Tuteur.—Dated 28th June, 1879.—(Not 


An outer cylinder ts filled with water or ice, and into it dips a 
oe der in which slides a frame to support the butter to be 
coo! 


2630. J. J. Shiers.—Dated 80th June, 1879.—( Not 


proceeded ) 
The plush or velvet is woven a twen —_— to the round and ped 
sixteen ends or warp threads the death ens h pile float passing over 
ds ; and be with as few as six 
8 


iG R. W. and 8. Clarke.—Dated 30th June, 

‘ot 

This consists of a hollow fr ahee or box in which the mu ous fluid 

which the pad or other appliance for gumming will operate. 

2634. Sarery J. —Dated 30th June, 1879.—(A 
communication.) - (Not proceeded with.) 2d. 

A main bolt or latch t is mployed, the rear portion of which is formed 
with a semicircular notch in combination with a safety pin or bolt 
situate at right angles thereto, and a portion of the y of which is 
removed alongside in such a manner the in 
which the safety bolt is relatively to the notch in the latch, the 
be intercepted by the safety bolt so 
as to prevent the latch from being withdrawn, 

2638. T. Mayer.—Dated June, 1879.—(Not pro- 


This consists partly in  siring, 0 a vertical reciprocating motion to the 
spindles of a ring spinning machine, in which the ring is secured toa 
fixed ring rail, and so combining the — mechanism with the reci- 
procatin mechanism that the delive sliver from the delivery 
rolls shall be equal throughout the w ie a the cop or bobbin to the 
—— wound on the same at differeut portions of the said cop or 


AERO J. M. Whiting.--Dated 30th June, 1879.— 
‘ot with. 

A vertical tubular steam generator has placed over it a large chamber 
round which the products of combustion pass, and which communicates 
with the steam generator and with the air pumps. The upper end of 
this chamber is connected by a pipe with the steam engine to which the 
combined air and steam is supplied. 

2642. Artictes, M. &. Bowra.—Dated 30th June, 

1879. 

Mattresses and the seats of chairs aud other like articles are made 
with tubes passing through them so as to render them buoyant in water, 
whereby they may be = ee for saving life at sea. and 
manteaus are fitted with a cellular lining — of inflation, so as 
to serve as an air cushion or for su people in water. 


2647. Hors anp AcricutturaL Dats, F. 7. Turner and F. Mote.— 


Dated 1st July, 1879.—{Not hey with. 

The hoe or drill frame is made with horizontal bars and side bars, such 
frame sliding on a tubular axle, and kept in — by two connecting- 
rods working at one end loosely on Faw fixed tothe shaft, and at the 
other end on pins on the frame. Jointed ies attached to the frame 
serve to steer and to press and lift the hoe blades or the drill coulters. 
To late the pitch of the hoe blades a hind wheel operates a screw 
worl in a loose nut, the lower end of the screw being connected to a 
jointed lever attached to the lever bar. 

2649. Prastic Cement, A. Sauvée. —Dated 1st July, 1879.—(A communi- 
cation.) (Complete.) 2d. 

This consists of a mixture of yellow oxide of lead with glycerine. 
2651. on anp Takinc Orr Boots anp Suoes, EB. Schultz. 

— Dated 1st July, 1879.—{A communication.) - (Not proceeded with.) 2d. 

Two pipes are fixed to a foundation plate, one vertical and the other 
hinged at the bottom, and in each works a rod the top ends of which are 
bent horizontally to attach the straps of the boot placed upon a sole 
between the two pipes. For taking off boots a bow is to the 
foundation plate and holds the point of the foot while the heel is shised 
between two converging blades on the plate. 
2652. ae Lamps, C. W. Siemens.—Dated 1st July, 1879.—(A commu- 

nicat 

This consists in the to and from an electric lamp 
into two branches, the ith the lamp circuit a solenoid or 
electro-magnet coil of iow resistance pen ok a core or armature con- 
nected by a lever to one of the carbon slides, so as to separate the carbons, 
and the other including in a circuit e ductors externally 
to the p a solenoid or electro- et coil of higher resistance 
actuating a core or armature connected by the said lever to the carbon 
slide, so as to bring the carbons nearer ther, the lation of the 
lamp being thus effected by the diff Hal action of the two coils inde- 
of fluctuations in the electrical circuit with which 

p is connected 
2658. APPARATUS ror Suppiyine Liquip on Semi-Liquip FuELs To 
Furnaces, 8 Pitt.—Dated lst July, 1879.—(4A communication.})—(Com- 


plete.) 6d. 

An injector with ms inner and an outer tube forming concentric fuel 
and steam d with a plunger or reciprocating clea: 
red working in the injosnor and through the jet nozzles of both the inner 
and outer tubes, such plunger being actuated by a ate or handle. A 
fuel feed pipe is connected with the fuel passage; a pipe supplies 
superheated steam to the steam ; a pipe for supplying live steam 
is connected with the fuel feed pipe and the superheated steam pipe, and 
a series of cocks in these pipes enables the regulation of the supply to _ 
injector of fuel, superheated steam, and live steam, and admits of 

ing the live steam either to the steam passage or to the fuel “ 
the superheated steam pipe and the fuel feed pipe respectively, whereby 
when the fuel has clogged or become baked in the injector by the intense 
heat of the ee steam it may be softened and entirely removed 
by directin live steam first to one passage and then to the 
to both at the same time, so as not only to clear the fuel passage, but 


also both jet openings or nozzles. 
W. H. Doughty und J. P. Bradley.— 


. Macuines, &c., 
Dated let July, 1879.—{ Not with.) 2d. 

A shutter of a size to close the mouth of the drum of the th 
machine is fitted to slide in a groove and retained by a catch uni 
released by a weight falling thereon, when the catch releases the shutter 

which closes the mouth of f the drum, 

2660. Lusricatine Suarrs, AXLEes, AND Bearrnas, H. Myer.—Dated 1st 
July, 1879.—{Not proceeded with.) 2d. 

The bearing is formed with a groove which leads to the outside, where 
it has a turned-up end by which oil is supplied to the groove. The shaft 
has a pin which at each rotation takes up sufficient ie to maintain a 
regular lubrication. 

2664. Stench Traps FoR WATER-CLOsETS AND Sinks, W. Wright.— 
—Dated 1st July, 1879.—( Not proceeded with.) 2d. 

ction, and the air or gas vent in 

one piece, and is formed with a part to be connected with the 


curved part to 
and gas pipe. 
2665. Water-wuexts, &c., J. Adams and A. Watt.— Dated 1st July, 1879. 
—(Not proceeded with. bd. 
Three overshot wheels are 
and third wheels. The axles of the w are geared together and 
drive a set of pumps to supply water to a tank over the top water-wheel. 
Mayvuractore or Boots anp SHoes, R. J. McDonnell and T. 
Forster.—Dated 1st July, 1879. 6d. 
This consists in aj to the toes of boots and shoes toe-caps or 
* boxes ” of indlaee , or other suitable material. 
Botts asp Rams. For Dresstnc Frour, &c., H. B. Sears. —Dated 
lst July 1879.—(Complete.) 6d. 
In order that the a tus shall work with minimum 


2671. G. Walker.—Dated 2nd July, 1879.—{Not pro- 


ceeded -) 
The dress is held between two m the 
are hinged together, and a slot is formed receive the end 
of a wire piece, by means of which it is sus; 


2673. P. Davies.—Dated 2nd July, 1879.—(Not pro- 


withia linder, having steam-tight packing on each 
side of the disc, so as to co the s the 
Angular on steam impinging against 
them causes the disc to revolve. 

Hosses, P. Marqua.—Dated 2nd July, 1879.—( Not proceeded 
with.) 2 

The horse is pivotted by links to a stationary base extending fore and 
aft between Sines of tke of the animal. 

2676. Dress —— B. Wareing.—Dated 2nd July, 1879.—(Not pro- 
ceeded with. 

A round bar hus Soucunte a sides made plain to enable it to 
and down my ~ an aperture in the dress holder ; its cooemte dae 
having notches, into which a it cutie fustened to the hol 
to retain the bar in position. 


2686. Zuneeneme Macuines, C. Middleton.—Dated 2nd July, 1879.—{Not 
proceeded wi 2d. 


a fo thee frame of the thrashing machine near the 
mouth of the drum, by means of a link attached to a bearing on each end 
of the guard, and by 6 plate thee thereon, so as to allow the guard to be fixed 
in various positions wit to the link. 

2690. Wuir.icies orn Rouxpasovts, R. Lake.—Dated 2nd July, 1879. 
—(A communication. )—{Complete.) 6d. 

suitable rods, and 

bevel at 


The chairs or seats are suspended to the frame 
a 
its inner end to with a fixed wheel, so that when the crank is 


holder catches so as 


near them is a crank handle fixed to a shaft 
turned the roundabouts will be caused to revolve. 
2695. DratnaGE Pires, &c.—Dated 8rd July, 1879.—{Not pro- 
ng mill with a vertical cylinder of usual construction is employed, 
but n place of the usual die plate at the mp pos - the ‘Botints, § a = 
plate is used which forms the interior surface of == 
outer surface of a smaller size, and above it is a ed to form the interior 
surface of the smaller pipe. 
2696. Rotary Frames ror THE MANUFACTURE OF LooPED Fabrics, F. 
Keywood.— Dated 3rd July, 1879. with.) 2d, 
A trick bar slides in a groove in front of the horizontal sinker bar, 
below the sinkers the sliding to right and left is effected by a 
lever operated b: cam; and besides the sliding motion the a 
rocking motion to it bya link 
the clawkers ent pattern wheel are arranged so that each wheel 4 
bar of being racked one or more notches at each course, according to 
|» on ng required in addition to the ‘Semen and vertical movements 
of t’ Modifications are described. 


ame bearing the names of the ciff 


ity is caused to partially rotate when entering each 
move the name thereof under a pointer fixed over the 


2699. Boren, Brnpers, B. Wilkins and K. Wright.—Dated 8rd July, 1879. 


ed. with. ) 2d. 
angulated at one end, while the other is tapered to pierce the material to 
which it is applied. "The fangs when brought ther form a circle of 
the same ste un the interior of the disc, into w they are secured by 
the closing over process. 


J. Barker.—Dated 3rd July, 1879.—(Not pro- 


A Shaft is boxt at py and on it is a roller for the lifting chain 
to run on; the vertical arm of the shaft works in a bracket fixed to the 
beam, and at the u end is a weight whose lower end is bevelled, and 
the upper part of the bracket is correspondin The carriage 
in running in or out pushes the roller and tal arm on one 
side, and raises the weight and ection of bevelled sur- 


has passed horizontal arm and the 
are ‘ht back into position by the descent of the weight. 


Loxpon Association oF ForeMEN — At the 
ordinary monthly meeting held at the Cannon-street Hotel on 
Saturday last, Mr. Arthur Thomas Vein read a paper, 
illustrated with numerous diagrams, on ‘The Bridges of the 

es, Old, New, and Proj .” The author treated his 
subject historically and descriptively, and a discussion followed. 
In the early part of the evening, Mr. Thomas Floyd, F.G. 


8. 
was elected an honorary member. Mr. Newton, pres iden ent, filled 


the chair. 

sunken ers at ‘Tay ge are ng, as yet have 
been successful. The Board of Trade inquiry will not be 
reopened in Dundee till Thursday, the 26th inst. The inhabit- 
ants of Perthshire seem determined to resist an Bo roposal to 
lower the reconstructed bridge. The Perthshire hamber of 
Commerce has the following resolution—‘“‘ That this meet- 
ing, being of opinion that the re-erection of the Tay Bridge at a 
lower height than wy would almost destroy the river for = 
navigable purposes, and thus materially hurt the commercial 
terests of the country and county of Perth, resolve to remit the 
matter to the directors, and to memorialise the Board of Trade 
against any such proposal to lower the bridge.” 

TECHNOLOGICAL EXxAMINATIONS.—The City and Guilds of 
London Institute for the Advancement of Technical a 
have just issued a revised edition of the programme for their 
Technological Examinations, which are to be held in Moy next, 
at different local centres throughout the country. Under this 
system, any artisan can be examined, and, if he obtain a 
certificate in any of the thirty-two subjects in which an examina- 
tion is held. ese subjects include nearly all the Fi sa 
industries of the and | are 
to test the knowledge possessed pA kmen of the scent 
of their business. The hitions, 

rst time in the second edition, are 
Treatment of Ores,” Mine Surveying,” 

“Flax.” Of these, the most important is the abe the: 5 
including as it does many different fi 
employment to such large number of workers. Classes for 
instruction in the = subjects have been formed at most of 
the princi a of industry in the kin; 3 but candidates 
are not obliged to study - one of these c : before entering 
for examination. The only test required is that the candidate 
should pass in one of certain sel sub: ners of the Science and 

lo this either before or 


after passing the technological examination. Copies of the 
me can , gratis, and free by on. <oetee 
halls of the workers’, 


one above the other ina frame, the ~ 


ee springs are 80 that they only act when the toe wheels are 
Boggett.—DPated 26th June, 1879. 4d. pe over and have just passed over the angles of the bolts or reels 
] This consists in the combination of wood pulp with adhesive matter, 'o prevent the toe wheel from being pressed against the bolt or recl 
' except at the angles, a cam is arranged to be so operated by the motion 
j of the toe-wheel arm that the spring is only allowed to act at the desired 
| times. A catch is fitted to the toe-arm so as to throw the apparatus out 
? of action and lift it free of the bolt should the spring break. The toe- 
| be is fitted with a loose wearing surface free to revolve round the 
wheel. 
| 
delivered on to an ordinary millboard making machine, a weak solution 
of chromic acid added to the ; A hot mixture of 7 
a 
| GES THE NaMEs OF Stations, &c., 
-—( Not proceeded with.) 2d. 
rent stations is placed in a con- 
spicuous position in each carriage, and by means of a current of electri- 
station, so as to 
al, 
| 
* as certificates in three grades, 
| 
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THE IRON, CO. AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, » AND 

OTHER DISTRI 

(From our own ) 

TE report of Messrs. John Bagnall and Sons, which shows a 
profit on the half-year of £4054, h 
market in Riewingham, where the tone was that of confi- 
dence in the continuance of the improved state of the iron trade, 
though it was thought that there may yet be another week or 
two’s lull in buying. The lull of last. week is as perceptible as at 
the date of my last, and consumers of iron who are e buyers 
here are doing their best to benefit by the want of s fications 
still complained of by certain mill an foege pre rietors, 

Galvanisers were more disposed to pure! 


recent transactions — which the majority of the 
they were unable to seriously 


' mills going with the s possess, 
i is week for iron of this class is due to the 
bution for galvan' sheets 
demanded by the last delivered Australian mail. The advices 
by that mail showed that galvanised sheets and gll other metal 
products had improved considerably during the month, though 
not to the same extent as in the home market. Galvanised iron 
had attained £24 for ordinary brands of English ; and there were 
sales of best brands at from £25 to £26, Encouraged by these 
prices, and by the probability of higher prices Here before the 
next mail, consumers have sent over orders, and at the same time 
some galvanising firms are more disposed to consign on specula- 
tive account, 

Neither yesterday nor to-day—Thursday—were best bars in 
brisk request at the unaltered quotation of £9; but there was a 
little more inquiry for medium bars at from £8 to £8 10s. 
Excepting for sheets, most business was done in strips and rods 
needed by the nail-makers and the tube-rollers, 

Pigs did not sell freely in Wolverhampton or Birmingham. 
‘Vendors were less resolute in their demands than a week and a 
fortnight ago. Still £4 15s. was asked for all-mine and £3 5s. 
for igs. There a little iron offe 
men, but there are arge aggregate quantities of foreign pigs 
to be bought at from 5s, to 10s. below makers’ quotations. 
Derbyshire pigs were quoted both to-day and yesterday at £3 15s., 
but there were consumers who expressed an opinion that they 
could get what they needed at nearer £3 10s. ere were com- 
plaints both in Birmingham and Wolverhampton that consumers 
were not taking the iron which ov have ordered with the 
punctuality they had promised, and railway carriers are pressin 
mill and forge proprietors to take pigs that have been forward 
ons are proving inconvenient 


selling that of Cannock by ton, 
ar 


Colli are ing 
pe § satisfactorily. and at the close of last week a seam of be 

yards. The seam is believed to be what is known as the ‘‘ foot” 
sonm, nae regarded as indicating the near proximity of the 
rooch coal, 
Further information is forthcoming touching the eng new 
division of the Bilston and Tipton mines drainage ds tricts. The 
proposal is that nearly the whole of the Bilston district should be 
annexed to Tipton, leaving the town of Walsall and east of it to 
form the new Bilston district. The og so dividing line 
between the two districts is pretty much the unction of the coal 


measures with the Silurians near Walsall, as shown on the 
Ordnance Survey. 


At a special of the South Staffordshire Mines Drainage alec 


Commissioners to be held to-morrow, Friday, it will be decided 
to levy a general or surface drainage rate for the past half-year 
upon all oceupiers of mines in the drai area at the rate of 


one ny u every ton of slac limestone, fire-cla; 

Constructive engineering work is keeping most of the in 

the district active. General machinists find a call for sheet 


by the galvanisers, Orders are increasing from the Anti 

and South Africa is buying bullock and horse pumps for agricul- 
tural use, Certain of the London gas companies are buying 
pumps from the South Staffordshire district. The ironfounders 
report a large business in all work relating to the mill and forge, 
and better prices are being secured. Full time is being mando Uy 

e way wagon works, an e ing stock com 
are all full of work, and are indisposed to accept now eodend 
upon terms to which buyers will accede. I have information of 
an attempt to place a good order on the of a considerable 
iron-making firm, with the result that only one wagon works 
—_ accept an order, and then to the extent of no more than 

wagons. 

wing the decease of Mr. Russell, of the Cyclops Iron- 
works, Walsall, these works have just been offered for sale, and 
have been bought by Mr. Walter Jones, acting as the agent of 
undivulged purchasers, at a cost of £7780. 

The ironworkers in South Staffordshire are holding meetings 
wine view to their better organisation. 

e horse-nail makers in South Staffordshire and East Worces- 
tershire have given notice to their = for an advance in 
their wages of 3d. per thousand—namely, from 3s, 3d. to 3s. 6d. 
The operatives state that they are entitled to further remunera- 
tion, especially when it is considered that their wages three years 
ago were 4s. 3d. per thousand. It is not known what reply the 
masters will give to the men on Saturday, when the notice ex- 

but it is believed that some of them are favourabl 

wards the men’s terms. The Brazil nail-makers have also 
given notice for an advance of $d. per thousand. 

Ac of neglecting to provide adequate ventilation oe mn 
Michael Haule, was heard at Willenhallon Monday. The - 
dant was a certificated manager at No. 4 pit at Short Heath, of the 
Pelsall Coal and Iron Company, and it was all that o’ to 
his negigeaee in November last six men lost their lives. r. 
W. Bz tt, assistant Government Inspector of mines, stated 

there was a scaffold from which the men worked two head- 
ings ninety-three yards from the surface, and that below the 
scaffold there was a ‘‘ sump” forty-seven yards deep, which was 
not ventilated. The shaft was ventilated by 9hin. pipes, but 

were not carried to within 9ft. of the scaffold. e@ pipes 
were not adequate to supply proper ventilation, oa? conse- 
quence, gas accumulated in the sump and was igni by the 
miners’ naked lights, A fine of £20 and costs was imposed, 


NOTES FROM LANCASHIRE, 
(From our own Correspondents.) 

A COMPARATIVELY quiet tone continues throughout the iron 
trade of this district, the heavy buying which was going on 6 
month or so back, and the rapid advance in prices, bein 
ally followed by a lull in the demand, and during the 
the nouns of doing has again been only 


corrugating machinery and other mechanical appliances yar aa ed 
es, 


ad a good effect upon the abl 
and there is also a good deal of 


eir | qualities, of which they have little or nothing to sell 


market will be only temporary. ‘The 
inquiries 


are at mt consider- 
in this district, simply 


e consider that there are sufficient indications 


but also of increased uirements for home consumption to 


her prices will have to be paid by buyers. Makers, conse- 


quently, being already in most cases well sold for the next month 


agemen is to some ex! presen 
desl into the of merchants and 
maay of whom are holders of large quantities of iron. 
Lancashire makers of pig iron are still 


of the low numbers which have been lying in 
tovadey, whieh they are rather anxious to sell, there is only a 
very ted demand. ms for delivery into the Man- 
chester district remain all round at about 70s. per ton less 24 per 


cent, 

In outside brands held by merchants there has been some under- 
selling, but I do not hear of iron being offered at quite such low 
 otay as were mentioned last week. North-country irons have 


figures are little more than nominal, 
be obtained at two or three shillings less, 

In the finished iron trade, although there is not that pressure 
of orders which was the case a short time back, makers are still 
so full of work that it is difficult to get any quotations from them. 
and most of the business doing is passing through the hands of 
merchants. Prices vary so considerably g to circum- 
stances that it is almost impossible to arrive at any fixed quota- 
tion, Ordinary Lancashire bars delivered into the Man 
district can 5, 


Hoops can be bought at from £10 5s. to 

10 10s, ton, but quotations go up as high as £11 per ton. 
Puddled bars are now so scarce that they are scarcely being quoted 
at all by makers, and I am unable to o~ any — 

Although the improvement in trade is still only reaching slowly 
the shee Gnteiae of the iron industry in this district, the general 
tone with regard to the future is decidedly more hopeful. That 
there is an actual revival in the cotton trade is gradually making 
itself more felt, and machinists and engineers report more 
inquiries, whilst boiler makers are without question considerably 
busier, and I may mention that even American orders eg — 


re and engines have been recently received in this distri 


founders in many cases still complain, 


but there is also more 
doing in this branch of trade. 
The coal 


chiefly to the increased quantities required for iron-making. 
tif , and for all descriptions of roun 


and small at from 10s, to 12s, ton. 

The colliers in the Oldham district are agitating for 
grant at present. 

In the Barrow-in-Furness district a brisk inquiry is still ex- 

rienced for all qualities of hematite pig iron, but the actual 

usiness done during the past few days has been comparatively 
small, akers, on the one hand, being busily empl a on large 
orders for delivery entered into some ‘time 0, ond tapers bein; 
disinclined to enter largely into wenden Yok delivery six cal 
twelve months ahead at nt prices. The make of 
ever, is firmly held, and ¢ 
so long as makers are 


m, how- 
is likely to continue to be the case 
for deliveries and have practically 
no iron they can at present dispose of. All round qualities of 
Bessemer iron realise 130s. to 135s. per ton, and No. 3 forge 
stands at from 125s, to 130s. per ton on trucks at makers’ works. 
There are indications on every hand of a further increase in the 
output Pape an early date, as furnaces being 
Pp or 


are 

e steel trade is very briskly em: and to the Bessemer 

in the being added 

e latter metal are in increased reques' hoped 
reliable ich will bring them tato the 


market. 

The finished iron trade in Cumberland is being dev ina 
found, $0 produce anything the of 
1s found im e uce anythin e the tonn o! 
finished iron required at present by comepeners. At th Eten 
Rolling Mill, at Maryport, owned by the latter firm, the neces- 
sary repairs and improvements are being push: 
is anticipated the works will be in operation in a few wee 

On the Furness, Mary; and C 

taken pi uring the ew mon’ as consign- 
ments of raw and manufactured material are ny Blas 
from manufactories to various parts of the district. 


THE SHEFFIELD DISTRICT, 
(From our own ) 

Tue item of the week is the agreement as to a sliding seale for 
the regulation of the colliers’ w in South Yorkshire and North 
Derbyshire. It was feared the negotiations would fall 
through for want of an adequate understanding between the 
various sections of the miners. This diffi has at length been 
overcome, and the representatives of the coalowners and the col- 
liers came to an agreement on Tuesday. The basis, or standard, 
is 5s. 3d. per ton, which is acce as the present selling \ 
For every 4d. over that price the men will secure an advance of 
2) per cent.; for every less the men will have to concede a 

uction of per cent. The agreement, which is for two years, 
has to be confirmed by the Coalowners’ Association and the col- 
adopted, and spo i but little doubt is entertained that it will be 
ery 


ven to the sub; 


of com- 
the Times 


pparent weakness in prices, | the 
n yet to be delivered on account | from 
of orders already taken. But beyond this, well-informed autho- 
rities in the 
not only of s considerable demand yet to come in for shipment, 


still | It may be 


price of 
it | The six furnaces and f 
arlisle, and Cockermouth, | com 


and on the Tees are well supplied with 


last Friday, has been much talked about. The local makers of 
com 
and 


posite armour are Messrs. John Brown and Co., Atlas Works, 
Messrs, Charles Cammell and Co., Cyclops Works. From 
reading the account referred to, it would as if only two of 
the plates mentioned were from the Atlas Works. This is a mis- 
take. The 10in. compound plate—4in. steel and 6in. iron— 
which is mentioned as ‘the most interesting experiment of 
series” was made by Messrs. John Brown and 
of their chairm Mr. E 


the ch: an, . Ellis, It 
the test steel. shell so stubbornly, that its success was 
probably the cause of the complete series of experiments 
ordered by the War-office last year, of 14in. and 12in. compound 
armour. I am informed that all the plates for these experiments 
were mone Messrs. Brown and Co., under Mr. Ellis’s patent. 
ded that the two plates named in the Times article 
as made Emp Brown and Co. were not under Mr. Ellis’s 
nt. ey were an experiment to ascertain what could be 
one in the way of welding steel and iron plates in the ordinary 
These tests were in 1877, and therefore should take 
their place among the earliest experiments. The 10in. Ellis’s 
compound plates were not Ne my until July, 1878. 

The manufacture of the Ajax turrets has been entrusted to 
Messrs. Brown and Co., who have also in hand one-half of the 
ary 9 the Argentine Republic ironclad to which I referred 
ast week, 

Some important Agures have been kindly placed at my service 
in reference to the Sheffield trade with America. These show 
most unmistakeably the reality of the revival, so far as the 
demand from the States is concerned. For the quarter ending 
September 30th, 1879, the total of our Sheffield exports to the 
States was £190,385, as com with £100,158 for tne cor- 
responding quarter of 1878. For the following quarter, ending 
December 3ist, 1879, the exports had risen to £232,575, while the 
corresponding quarter of 1878 only showed a total of £120,585, or 
little more than one-half. Picking out the B aire articles, I 
find that in the September quarter of 1878 Sheffield exported as 
follows :—Steel, £37,070 ; cutlery, £41,509; while in the Se - 
ber | aged of 1879 the values had risen to these totals : Steel, 
£52,550; cutlery, £51,050. The last quarters of the two years 
show a still greater advance. In the quarter ending December, 
1878, steel was exported to the value of £45,383, and cutlery to 
the value of £41,000; in the quarter endin; December 31st, 1879, 
the values were: Steel, £86,788; cutlery, 832, 

In Bessemer rails there was nothing at all done with the States 
for four years — 1878; but in the quarter ending September, 
1879, Bessemer steel rails were exported to that market to the 
value of £30,701, and in the quarter ending December last the 
value had advanced to £46,771. 

It is expected that the returns for the first quarter of the present 
year will show a still greater improvement. The old axiom that 
when the American trade is Sheffield is prosperous is thus 
being rapidly veritied. 

I hear that Messrs, William Jessop and Sons, 
Works, are so fully — that they contempl 
their old works at the Park. 

A local house, who deal deagely, with America, has received 
orders for files for the country cient to keep them employed 
for three months. Files have not been in great demand for the 
States for a long time—the total value sent there in the last 

uarter of 1879 being only some £3500. The largest order for 

les which has been booked in Sheffield for some time was for 
40,000 dozen of files for Russia. 

‘The Charlton Ironworks Company, Limited, which has been in 
liquidation for four years, may have another chance ot pins on 
its legs . Ata meeting of shareholders, held on Wednesday 
a resolution was passed empowering the liquidator to apply to 
the Court of Chancery for leave to sell the roperty, and appoint- 
ing a committee to consider the desirability of forming a new 
ry to ng the undertaking and resume its operations. 
The revival in the iron trade has encouraged the shareholders in 
the opinion that the company might be successfully resuscitated. 
It was formed in 1872, and its called-up sate 105,000 in £50 
shares ; the present value of the shares is a ut £6 each. 


THE NORTH OF ENGLAND. 


(From our own 


THE fires hich ti be 
ess W continues to the i 
of the pig iron trade is remarkable. sre einins 
market is affected by all sorts of fluctuations, but the price of 
Cleveland iron really varies but little. Strong pessimist opinions 
are exp respecting the tendency of the increased make to 
bring down prices. far, however, the demand has been in 
excess of the daily production of iron, and an inroad has been 
made upon stocks. It has now been officially ascertained that 
the end of March twenty additional furnaces will be in 
About two months ago I stated that by that time twenty-five 
would be added to the number of furnaces. That 
calculation was based upon private information, and since then 
six or seven have been put into blast. At this moment 
there are 100 blowing. No doubt the monthly production of iron 
will soon be enormous. Against that, however, must be placed 
the fact of the more favourable weather for shipping and the 
increasing local foundry and mill demand. The general prompt 
price for No. 3 iron is 61s.; and for forward delivery, 64s. fo 65s. 
Messrs, Connal and Co.’s stocks of Cleveland iron now amount 
to 108,185 tons, an increase of 750 tons during the week. 
As an indication of the decided improvement which has taken 
lace in the district recently, the traffic returns of the North- 
tern Railway Co.—which has a complete monopoly of the 
mineral and metal carrying required—may be pointed to with 
satisfaction. During the week ended February 7th the increase 
as com, with the corresponding week of last year was £14,777. 
Nearly half of this, namely, £7142, is attributable to the mineral 
traffic, The increase during the year up to February 7th is 
£60,587. The fact that the directors in their report just issued 
per per annum upon the last 
half-year is an indication of a healthy condition of affairs, 
On Tuesday the furnaces ies of the Norton Iron Co. 


ment of the upset 000 no seemed inclined to bid. 
have not worked for three or 

four years. It is believed steps are taken to float a 
@ manufactured iron trade is active. Prices have not 
advanced since last week, 


in every department state that they have sufficient orders already 

booked to a? their works fully employed for some months, 

ditional orders should not come to hand, The 

ral for plates is 

now tax 
Con 


factured iron 

Limited, has been rescued 
is being converted into a new company, which will 
South kton Fron Company. proportion of the shares 
are being taken up | emen interested in the welfare of the 
town. e Im ron 


le 
for the works is being formed. In many ways a very 
—_ le amount of new capital is being infused into the 
Messrs. Bolckow, Vaughan, and Co., Limited, are 
very considerable additions to their Eston Steel Works. 
shortly apply the Thomas-Gilchrist process of dephos: - 
“The ship trade is brisk. All the yards at Hartlepool 
e ing e 
orders, and some splendid 


tside Steel 
reopening 


THE ENGINEER. =... 
as I ted out in a previous report, has had the effect of causing : 
hand lote are still being offered at under late rates, but as makers 
continue very firm it can scarcely be said that the market is really | 
weaker. The gene exp! d opinion is that the lull in the 
warrant the belief that not only wil on maintain os | : 
week ago, but they desired to place their orders at prices consi- bi ‘ 
a7 within makers’ quotations. Availing themselves of 
special and exceptional transactions, they mentioned as havin; 
regulated 
makers di 
weaken the market, evertheless, few ironmasters who are just 
ow short of specifications for singles seriously rejected £11 jy —— poo ; 
now for prompt _ to _ 
forward delivery 2s. td. to 3s. per ton more than this is held for. - 
Lincolnshire and Derbyshire irons, delivered into the Manchester 
district, are quoted by makers at about 75s, 6d. to 76s. 6d. per 
less | but as have so little to sell, these 
n some cases. Hoop ers are very of orders, and as there 
is still a strong demand for this description of iron, very high g 
at the railway wharves. 
Coke firms demand such quotations as 20s. into trucks in Wales, q 
and 21s. into trucks in Derbyshire. And as gas coke is not now j 
in stock it is thought that Mp my will have to give the price. j 
Colliery owners complain that they are less plentifully suppligs 4 
with boats sent from the finished ironworks; and that as ; 
household samples, Nottingham and Derbyshire coal was under- 4 
the better classes of round coal appears now to be over, and the B 
best coal collieries are beginning to work short time. For the Ze 
common classes of round coal a fair demand is maintained owin ; 
prices are = many cases = 
concessions to secure orders, Engine coal is moving off rather , 
more freely, and although no better prices are yet obtainable 
there is a general belief that they will advance as the summer 
approaches, and colliery proprietors decline to quote for forward : 
contracts, The average quotations at the pit mouth are about as ee ; 
under :—Best coal, 8s, 3d. to 8s. 9d.; seconds, 6s. 3d. to 7s. ; FT d 
common round coal, 5s, 3d. to 6s, ; burgey, 4s. to 4s. 6d, ; good 
Ik, 28, 9d. to 3s, 3d. ; and common 2s, 3d. to 2s. 6d. per ton. : 
lhe shipping trade is extremely dull, and prices have a decided 
fownward tendency. 
For coke a good demand is reported, with rather better prices 
obtainable, best coke at the ovens being quoted at 14s. to 17s. : 
| ye 
de 
Pp 
thi 4 
were offered for sale by public auction, but after the announce | 
ion. Gill, and UCo.. Limited. were advertised for sale next wee! 
poun and steel armour, A long account, given : 
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vessels for the merchant marine are now in course of construction. 
Middlesbro: 


Messrs. Dixon and Co., of ugh, are building a fine 
Atlantic steamer, which will have a carrying capacity of 4200 
tons. The wages question, which is now settled at that yard, 
will shortly present itself in other yards, but there is every reason 
to believe that it will be arr: Master and operative shi 
rs would do well to acquiesce in some mutual scheme for 
adjustment of wages similar to those adopted in the mining, iron- 
ing, iron manufacturing trade. 

The coal trade is firmer. Best screened steam, and double and 
treble screened nuts, have advanced from 3d. to 6d. per ton, f.o.b. 
at Middlesbrough or West Hartlepool. The general quotation 
for coke is 17s. per ton delivered at furnaces. That quotation 
extends over the next two or three months. The coke-producing 

icts of South are once more assuming an appear- 
ance of great activity. 

There are a few local labour disputes on hand just now, but 
none of serious moment. 

The Slopewater Ironstone Mines, late the property of Messrs. 
T. Charlton and Sons, which were recently offered for sale by 

auction under an order in Chancery, have been purchased 
Messrs. Samuelson and Co., of the Newport furnaces. 


NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

f Tue Glasgow iron market, which had been very dull in the 
course of the past week, recovered considerably on Friday, when 
the tone was excited and strong, and prices were advanced from 
2s, to 2s. 6d. per ton. There is as yet no material revival in the 
demand for pigs, and the improvement alluded to is held to be 
the result for the most part of speculative influences. The shi 
ments of pig iron abroad are fairly satisfactory in bulk, althoug’ 
not so much so as was expected. Three additional furnaces have 
been put in blast, and the output of pigs continues large, not- 
withstanding that extensive additions are being made to stocks 
weekly. This circumstance is held as proving the confidence 
with which makers regard the state of trade. 

Business was done in the warrant market on Friday forenoon 
at from 68s. 104d. to 69s. 74d. cash, and from 69s. 3d. to 70s. one 
month. The afternoon’s quotations were from 69s. to 69s. 6d. 
cash, and 69s. 44d. to 70s. 1}d. one month. On Monday the 
market was irregular. It opened in the morning at 70s. one 
month, and fell to 67s, 4}d. cash, improving afterwards to 68s. 
cash and 68s. 3d. fourteen days. Business was done in the after- 
noon at 68s. to 68s. 3d. cash, and 68s. 14d. to 68s. 44d. fourteen 
days. A fair business was done on Tuesday, up to 68s. 6d. 
7m sad 69s. 6d. one month. The market was steady on 
Wednesday, with a fair business at 68s. 9d. fourteen days, and 
68s. 7d. cash, receding 3d. to 4d. At the close to-day, Gart- 
sherrie advanced 2s., and the market was firm at 69s. cash, and 
69s. 44d. one month. 

Makers’ prices have been decidedly firmer, and the quotations 
are 1s. tid. to 4s. per ton higher in the case of No. 1, while No. 3 
advanced from 6d. to 2s. 6d. 

The malleable trade continues active, although there are for 
the moment comparatively few fresh orders coming to & 
Last week’s shipments of iron manufactures from the Clyde 
included £2354 worth of railway sleepers for Monte Video ; 
£10,000 of machinery, for the most part sugar-crushing and agri- 
cultural, of which £7100 went to Rio de Janeiro, and £2340 to 
Demerara: £19,000 worth of general manufactured irons, of 
which £10,074 went to Calcutta, £3150 to Rio de Janeiro, £3190 
to Mediterranean ports, and £1000 to Spain; £8500 sewing ma- 


+ chines, of which £2585 went to Bordeaux, £1421 to Rouen, £1270 


to Rio de Janeiro, and £2280 to the Mediterranean. 

The home demand for coal is slow in the Western districts, 

but there has been rather more doing in the shipping department. 

¢ prices are, however, somewhat easier, and the supply is every- 
where abundant. The same remarks apply almost equally to the 
condition of the trade in the Eastern mining counties, where it is 
understood business has been done under the current prices. For 
home consumption, indeed, values have been reduced in some 
cases from 6d. to 1s. per ton. Stocks are reputed to be accumu- 
lating at many of the collieries. 

It is feared that the laudable attempts recently made by repre- 
sentatives of employers and workmen in Fife and Clackmannan 
to arrange a sliding scale of wages will be devoid of good result. 
The matter was all but arranged, when the miners at some 
of their meeting asked from their employers a statement of the 
selling prices of coals in the two counties between the Ist of 
May and the Ist October, 1879, in order that they might be 
enabled to decide upon the scale. The agent of the men made 
‘a formal request for this information, and the secrétary of the 
masters has replied to the effect that the returns required were 
details following on the adoption of a sliding scale, and that 
until the principle was fixed as to the rise or fall in the daily 
wage in relation to the rise or fall in the selling price, it 
would be useless to incur the labour and expense of making 
out the details in question. The secretary further 
pointed out that unless the men were willing to revert to the 

inciple that the rate of wages should be 3d. per day for every 

per ton of advance in the price of coals, which, for a settle- 
ment of the question, the employers had agreed to, no necessit; 
existed for going into the price of coals at the periods mention 
On their part the men have answered that the information 
requested is not a detail, but a matter essential to the basis of 
the agreement; and as the quarrel is thus Pp the men 
have decided to simply renew their demand for an advance of 
wages. 


WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

Tr is very noticeable that the coal trade is in a better state than 
it has been since the long depression. Prices are very firm, and 
an advance on former quotations certain, though some attem 
has been made by buyers of oeecr dl qualities to deny this. At 
the Cardiff decks this week I found that colliery screened ranged 
from 8s. 3d. to 8s. 6d. f.o.b., and double screened, in some cases, of 
best quality were quoted as high as 10s. No further announcement 
has taken place in connection with the sliding scale, and the little 
oppositional feeling seems now to be allayed in most p 80 

I shall fully expect one general scale will be adopted by all. 
The wisdom of such a course is obvious, as it will be the only safe- 
guard against ruptures and strikes. 

Cardiff is now enjoying unwonted prosperity, its averages of 
coal shipments rising above 120,000 tons, including bunker coals ; 
and to this is added very large exports of coke, patent fuel, and 
iron. That this should rouse every nerve at the port of Swansea, 
which is more advantageously placed for foreign trade, is but 
natural, and I am not surprised to find that the bold undertaking 
of a new dock 1s to assume still bolder dimensions. At a late 
meeting of the harbour trustees it was decided to lay the founda- 
tion-stone of the new docks on the 3lst March. It was further 
proposed and carried, that a dry dock be constructed at the 


* north-west corner of the new dock, at a cost of about £5000; 


also to lower the dock 3ft. more than was originally contemplated, 
making it 32ft., ut a cost of about £1500. The last recommendation 
of the engineer’s report, which was adopted, was to lengthen the 
lock of the new dock 50ft. at a cost of 22120. The revenue of the 
harbour last month was £1000 more than has been known, and 
there is every encouragement given for further enterprise. At 
Swansea, the probable starting of another dock at an expense of 
£30,000 or £40,000 is confidently spoken about, and the evident 
im; is that with better railway arrangements, such as 
getting into the Rhondda Valley, and thus tapping the great field 


of steam coal, Swansea would soon cease to be the third port in 
and Cyf hfa the ironwork: orking 

t legar ‘arthfa ers are upon 
an advance. The extent of the advance at Tredegar is as 
follows :—Mills and puddling, 20 per cent.; furnace hands, 
10 - cent.; tradesmen and day labourers, 5 per cent. It speaks 
well for the good feeling now — between workmen and 
their emplo that in the case of ‘Tredegar and Cyfarthfa, 
and also at en, and as will be the case at Dowlais in a few 
days, the advance of wages is made without any solicitation on 
the of the men. 

The iron trade has now assumed a different aspect to what it 
had a short time ago. There is an entire absence of ulative 
venture now observable. ce ing are approaching business more 
circumspectly, and order-books bear nothing like the press of 
business lately conspicuous. Still, I am assured by ironmasters 
that all books are quite full, and for a considerable 
time to come, and many makers have purposely quoted 
high figures to keep off the trouble of inquiries. ices 
remain unskaken. o further advance is to be noted for 
= lists, nor certainly any decline. I must give this hint to 

uyers that no reduction in any single case is possible, as every 
ironmaster has full books, so those who can contrive to place 
orders now at existing rates will be wise, as they will be first 
served w the present push is over. Cyfarthfa has added 
another furnace and forge to its making power, and~ now turns 
out 900 tons of manufactured iron weekly. 


Wales by a northern agent, and have been sent as furnace hands 
to Glasgow. = hands were offered 7s. 6d. per diem; ordinary, 


week. 

Active business is shown in every department at the Newport 
Docks of late; the tonnage of iron and steel was over 5000 tons 
last week, and that of coal fully maintained. 

In the Rhymney Valley there has been a large increase of 
coking ovens. ‘aking that district with Merthyr and the 
Rhondda, the increased power is now 100 ovens since the advance 
in price. The last advance is firm, and the tendency is upward. 
Bituminous small is quoted at 8s. 3d. f.o.b. Cardiff, and 3s. 6d. 
to 4s. 6d. at pit. The Mardy Colliery is now in good operation, 


also Barg 

In the Forest of Dean house trade is dull; average employ- 
ment only four — per week. The iron miners there are asking 
for 10 per cent. advance. 

Park End is going to work the Ponsard converting furnace. 
Great things are claimed for this; best steel at a minimum of 


cost. 

I hear of two good coal properties in the market. One is in 
Glamorgan, and has 300 acres of virgin coal No. 3; the other in 
Monmouthshire in the Bedwellty parish, but its Mynyddystwn 
coal is nearly worked out. 


PRICES CURRENT OF IRON AND STEEL. 


Tue following prices are corrected up to last night, but it should be 
borne in mind that in many cases makers are prepared to quote different 
terms for special contracts. It is obviously impossible to specify these 
cases and terms, or to give more than the market quotations and makers’ 
prices. Readers should also refer to our correspondents’ letters. 


PIG IRON AND PUDDLED BARS. 


G.m.b.—No. 1 Fis ‘6 | Glengarnock—No. 1 
-m.b.—No. 1.. oe ock—No. 4 0 
7 6 No.8 .. 8 7 6 
Gartsherrie -No. 1 - 4 0 0| Dalmellington—No.1.. 314 0 
No, 3 - 810 0 No.8... 8 7 6 
Coltness—No.1 .. .. ft 4 At Ardrossan. 
0. | 
Summerlee—No.1 .. 4 2 6| Shotts—No.1.. .. .. 400 
No. 3 810 0 No.8. 810 0 
Monklund—No. 1 .. 312 6) At Leith. 
No. $.. 8 7 6; 
Clyde—No.1 .. .. .. 3 2 6 | CLEVELAND— 
Oly on, 00) es 
Govan—No.1.. .. 812 6; No.?.,. oo oo co @ 
t Broomielaw. | No. 4, foundry .. .. 38 0 0 
Calder—No.1l.. .. 400 No. 4, forge 
0.3.. .. .. 8 8 6| Mottled orwhite .. .. 219 6 
At Port Dundas, | Thornaby hematite .. 3 6 0 
TREDEGAR—MONMOUTHSHIRE—NO. 8 tin-plate pig iron, 130s. at works, 
” - No. 3 foundry pig iron, 85s. 0d. do. 
£8.d. £8. 
Waxes—lIron rails, f.o.b. 45 900t0000 
Iron bars, f.0.b. oe os 9 6 0 00 
DerpysHirne—No. 1, at Sheffield .. 8315 0to 400 
No.8 os 810 Oto 315 0 
LancasnireE, in Manchester—No. 3& No.4 310 Oto 0 0 0 
K. H. Messe_tmoun he 615 Oto 700 
Hematire, at works, 2} dis. for prompt cash, 
Millom “‘ Bessemer "—No. 1 to No. 3 + 610 Oto 615 0 
Forge, mottled and white .. ee oo ee - 610 0 
Maryport Hematite—No. 1 to No. 3 - 610 0to 7 0 0 
Puddled Bar— 
Waves—Rail quality, at works 610 0to 0 0 0 
CLEVELAND, delivered on trucks ee - 60 0t0. 6560 
MIDDLESBROUGH léin., plate quality, perton 6 2 6to 612 6 
LANCASHIRE ee ee 610 0t. 700 
Gtasoow, f.o.b. .. ee oe - 9 0 0t0o 000 
MANUFACTURED IRON. 
Ship Plates— 
Guasaow, f.o.b., per ton oo 910 0to10 0 0 
Wa.es—At w: net .. eo 9 0 0tol0 0 
MIDDLESBROUGH .. oe oe oe + 910 Ote 915 0 
Boiler Plates— 
WELsH oe 12 0 0to 0 0 6 
Lancasutre, to 5 cwt. each plate .. -- 1010 0 to 1310 0 
SHEFFIELD .. ee -- 1010 0t0 1310 0 
Bew ine and Low Moor— 
Under 2} cwt. per 220t0270 
4cwt. up to7 cwt.and upwards... 210 Oto 219 0 
STAFFORDSHIRE, per ton oe oe -- 1010 O0to13 0 0 
MippLessroves, freeon trucks .. + 10 6 0to12.5 0 
Grascow, f.0.b., per ton -- 1010 O0toll 0 0 
Angle Iron— 
BowLine and Low Moor, per cwt. .. 
STAFFORDSHIRE, per ton oe os - 910 0to12 0 0 
LANCASHIRE 9 0 0 0 
SrocxTon .. ee 00 0t0 900 
Rounp Oak oe oe 10 2 6to15 0 0 
CLEVELAND os 815 Oto 915 0 
f.0.b., per ton oe - 810 0t0 9 0 0 
Bar Iron— 
Low Moor and Bow tna, per cwt. .. 019 Oto 140 
STAFFORDSHIRE, perton .. 9 0 O0to1210 0 
Rounp Oak oe oe + 00 0t0 00 0 
Merchant Bars— 
STOcKTON .. ee 810 0to1010 0 
WELsH os oo - 815 9 00 
LaNcasHIRE 90 910 0 


SuerrreLp—Bars from warehouse 910 Oto 0 0 0 
” Hoops 1110 0t0 000. 
Sheets 110 Oto 0 00.4 
Nail Rods.—G.ascow, f.o.b., perton .. 9 0 0t0 00 9 
Rails—G.ascow, f.0.b., per ton 8 Oto 810 0 
CLEVELAND ay >< we «+ 810 Oto 910 0 
WaLes pe se as oe Oto 9 0 0. 

Railway Chairs—G.ascow,f.o.b.,perton 5 0 Oto 610 0. 

Pipes—G.ascow, f.o.b., perton .. 50 0t0 60. 

Sheets—Grascow (singles), perton.. ..1110 0to 000 

Hoops—MancHEster .. 1010 Otoll 0 0 

STEEL. 

SHerricLp—At works— £s.da £28, 
Spring steel M 0 0t022 0 0 
Ordinary cast rods ee ° 15 7 6to22 0 0 
Fair av steel oe 25 0 Oto 33 0 0 
Sheet, crucible .. 21 0 O0to6l 0 0 

eets, Bessemer - 16 0 0t0 22 0 0 
Second-class tool.. 82 0 0to4 0 0 
Best special steels 4 0 O0t0 76 0 0 

Best tool oe * 50 0 Oto 70 0 0 
75 0 Otoll2 0 0 

—Siemens, at works .. oe 00 0t0 0090 
Bessemer, at works .. 9 0 0to1l0 0 0 
Wares—Rai ae se ee 1010 Otoll 5 0 
Bessemer iron .. és 615 700. 
Sheffield steel ship p! os es - 16 0 0tol6 0 0 
Sheffield steel boiler plates .. ne - 1610 0to1710 0, 
MISCELLANEOUS METALS. 

Copper—Chili ton Otome 
British cake and ingots 0 Oto 79 0 0 
Best selected ee 80 0 OtoSl 0 0 
British sheets, strong 82 0 8 0 0 
Tin—Straits 9310 0t0 94 0 
British blocks, refined.. . «- 1088 0 0to 1040 0 
bars oe 102 0 0to 1030 0 
Lead— pig 1817 6to20 0 0 
i} 0. oo 1813 0to 1815 0 
eet oe 20 0 2015 0 
os 21 5 Oto 2115 0 

lish .. oo 0 0 0t000 0 0 

Zinc-English sheet .. .. .. 25 0 0t0 2510 0 

Phosphor Bronze—per ton— 

Bearing metal XI 110 0 Oto 00 0 0 
alloys ee ee os 115 0 0to130 0 0 
Nickel, per Ib., 2s. 6d. to 33, 
COAL, COKE, OIL, &e. 
£s.4.£8.d., @ —Per f.0.b.— 

Cleveland, at ovens 0 16 0—1 00 0 80-0 00 

Derbyshire .. 0 14 0—0 16 0 Splint .. 0 86—0 90 

Sheffield .. © 15 0-0 17 0 Smithy . 0 11 6—0@ 18 0 

Tredegar .. .. 1 20-6 00 

dale, bat °°? 5°! Lancashire—Wigan pit prices— 

South Durham... 80-0146| Arley. 0 80-0 90 

Derbyshire— ms 66-0 70 

Slick. 0 88-0 60 ++ ++ 0 29-0 83 

South Yorkshire—At the pits— 

ch . 0 11 2—0 1311 | Oils, tun— £s8.d. £8. 4. 
Silkstone,house 0104—0116/ Lardoil .. .. 42 00—4400 
Conver! 76—0 90) Linseed 27 00-0000 
Steam 05 11—0 Rapeseed, brown 0 0 0—28150 
Slack 0 3800 56 Engl.pale 0 0 0-30150 

House, at port 0 79-0 93 

steam... 0 23—0 36/|Tallow.. .. .. 4800-4500 
Small house 0 83-0 86 


* Supplied to railway companies and large works. 


PRICES CURRENT OF TIMBER. 


2s. £6. £s. £8. 

Teak, ov Quebec pine, 2nd., 13 0 15 10 

Quebec pine, red 3 0 4 5 8010 0 

yellow.. 3 5 5 0 Canada, spruce Ist 1010 12 10 

pitch .. 3 5 410 8rdand2nd 7 0 810 

New Brunswick .. 610 8 0 

Birch .. .. 85 416 

Elm - 40 510 8t. Petersburg 13 0 16 0 

Ash - & 410 810 1010 

Dantsic & Meml.oak 310 5 0 yb So ‘we 10 11 O 

es ibe - 2 5 410 | Battens, all sorts 60 810 

undersized 110 2 | oflin, s. d. 8. d 

a . $10 40 yellow .. ..10 0 15 0 

3, Swedish - 110 2 5 hite .. .. 8 6 10 0 

ainscot, Riga, log.. 215 610 Second quality .. 7 6 ll 0 

Lath, tsic,fathom 6 0 7 0 Mahogany, Cuba, s.d. s. d. 

St. Petersburg. 810 9 0 superficial foot. 0 6 0 9 

DEALs, per C, 12ft. by Mexican,do. .. 0 4 0 4 

8 by 9in. :-— Honduras, do. .. 0 44 0 5. 
Quebec, pine Ist .. 14 0 24 0 


Epps’s GLYCERINE JusuBES.—CavuTIon.—These effective and 
agreeable confections are sold by most chemists. By others, 
however, attempts are often made at substitution. e, there- 
fore, deem it necessary to caution the public that they can only 
be obtained in boxes, 6d. and 1s., labelled—‘t James Epps and 
Co., Homeopathic Chemists, London.”—[Advt.] 
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: having an additional furnace of the largest size. It has like 
| Tredegar great demand for its Bessemer pig. As regards large 
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THE BILBAO IRON DISTRICT. 
“No. V. 
On the Bilbao Iron Ore Company’s line, with thirty 


wagons attached to the engine, when the rails are dry, | ‘Tp, 


the curves offer so + resistance that it is necessary to 
apply steam in daunting the incline ; but, when the 
raile are wet all the brakes of the Se gre have to be 
pinned down, and the train controlled by the engine 
feabek These are fitted with Adams's 
patent bogie, traverse the 263ft. curves with facility, and 
even the 197{t curve when running bogie first, and do not 
injure the road so much as the light four-wheeled engines, 


which they continue to 
wheeled engin 
iding action of the bogie has been demonstrated by 
the fact that Hy several occasions when the engine has 
been running kwards, the outer rails on the sharp 
curves have been outwards, and the w 
which have one inch less of tire than the engines, have 
dropped between the rails, but this has not occurred 
when running the engine bogie first. The bogie relieves, 
toa extent, the wear of the flanges of the driving 
or Bisse. ie. ter running 4000 
miles, the leading pair of bogie wheels of engine No. 1 
had to be taken out, solely on account of the wear on the 
flanges, whilst the flanges of the back wheels of the bogie 
and the drivers were almost untouched. In this case 
the front wheels have been exchanged for the back pair. 
The mineral wagons are hopper-shaped, lined with iron, 
and carry 5 tons each. The framing is of oak, the upper 
work of pine, with one central wood buffer at each end, 
but it has since been found desirable to supply spring 
buffers and draw-bars. They are mounted on springs, 
having seven 3in. by gin. plates each. The wheels are 
2ft. Gin. diameter and 4ft. 9in. wheel base, tired with 
Bessemer steel. The doors were supported by. 
Tongs, worked by a handle from the side, but it has 
‘ound necessary to substitute an arrangement of 
strong bolts for supporting the falling bottom, as the 
prong arrangement, which answers well enough for coal 
wagons, was found to be too ricketty and unreliable to 
support the dead weight of mineral. On the whole these 
wagons, as they first came out, formed far from a perfect 
description of plant, and are. perhaps the only matters 
which have given Mr. Barron any trouble. The cost of 
the land and works of this line has been as follows :— 
Cost of Bilbao Iron Ore Co.’s Works. 


£ 
Tunnels— £& 
—— 47,802 
Bridges and culverts 24,228 
Permanent way— 
Rails and f 
Sleepers ... 9,911 
Ballastin 7,380 
Plate-la: 3,200 
Telegraph and signals 
Rolling stock— 
Locomotives... ... 17,170 
— 49,758 
Harbour works— 
ri or ig and stages ... 
Buoys and sundries ... ... ... ... 2,500 
ging andtow banks ... ... ... 8,482 the 
Stations & level crossings, buildings, & workshops 14,580 
Works at mines... 8,200 
Machinery and fixed engines... ... 6,493 


433,261 

For the details above given, as well as most of the infor- 
mation afforded ere this company, we are indebted 
to the report submit to the Institution of Civil 
eers by Mr. Barron, which has given the profession 
valuable data on the execution of worksin Spain. The 
cost of the works, however, has not been the sole capital 
nditure of the Bilbao Iron Ore Company. The 
delay of the war and many other causes have increased 
it so that in shares, debentures, &c., it exceeds 
£600,000, and so far, owing to the low condition of the 
iron market, the yeturns have not been really remunera- 
tive. In the two years ae up to Ist of January. 
1879, the company has shipped some 650,000 tons of 
mineral, leaving a margin to credit between expenditure 
and receipts—maintenance included, for the property is 
well kept up—of £30,000 in round numbers. This can 
scarcely be regarded as profit, and has not been so 
regarded by the directors ; manifestly the first proceeds 
of the credit of profit and {oss account in such an under- 
must be devoted to sinking fund. But in no way 

should these first two years, falling as they did'in the 
worst possible state of the market, be taken as a fair 
sample of the reasonable results of the enterprise. When 
it was begun ore free on in Bilbao was worth 12s. 
a ton, its price during the period alluded to has been 
perhaps 6s. 6d. all round ; a reasonable average price 
enormous output whi e mpany could effect 
if required, would change the aspect of affairs at once 
from a state of suspense, but not of loss, to one of 


prosperity, 

The next work in point of importance is that of the 
Orconera M Carey. Thisassociation is nota public 
company like the Bilbao Iron Ore Company, Limited, but 
a unionof the three firms—Dowlais Ironworks, the Consett 
Ironworks, and Herr Krupp, of Essen—to supply them- 
selves with this a pf have ites the Orconera 
mines, we might say district, and a portion of the 
Concha, both Rubio and an excellent Comnpanile ‘wiino, 


named Cesar, from the Spani at about Is. per ton, 
including the concession for their railway, obtaimed for 
them by the mineowners. The mines of this company 
we have numbered 9 on the plan, and their railway 8. 
eir length of line, including a branch to Orconera 
district, is under nine miles, and the actual distance 
which any ore has to be carried will not exceed seven 
miles. Some idea of the nature of the country is con- 
veyed by the fact that such distance of seven miles only 
represents about four miles in a direct line from the 
average of the mines to the shipping stages at Leuchana, 
on the Nervion. 

his company’s railway, which is a double line, one 
metre gauge, laid with steel rails 601b. per yard, is a fine 
piece of work; it follows the contour of the hills closely, 
as in the Galdanes line, and there are only two or three 
short tunnels, and no viaduct of importance. Mason- 


adopted than in the last described undertaking, and 
some of them are exceedingly bold, giving to a portion 
of the road the appearance of a huge series of bastions 
encircling the hills. The summit. level attained at the 
mines is about 600ft., so that for the distance of about 
six miles of incline, till the valley is reached, the i 
fall is about 1 in 50, the maximum is 1 in 40, The 
minimum curve radius is 400ft., and but a very small 
proportion of the road is s t. Their rolling stock 
consists of eight locomotives, by Beyer, P and 

m, but are mu or the purpose 
those of the Galdanes line. 

The locomotives are six-wheeled. The cost incurred by 


palr. | the Orconera Company for their loading place has been very 


considerable, in consequence of the extremely soft nature 
of the slob land con to them for a river frontage, 
and which they were bound to face with stone, though 
such work was in no way needed for their own purposes, 
as the shipping is effected from three heavy piled stages 
extending some into the river. As dredging was 
necessary in front and high embankments in the rear to 
reach these s' which are about 22ft. over high-water 
mark, it has been necessary to cut out in front of and 
pile on weight behind the river bank, which is at this 
point only a soft alluvial silt ; the consequence has been a 
continual subsidence of the river front, and consequent 
rupture of the walling and pitching down onit. The 
embankments behind have sunk to a remarkable 
extent, and been renewed from time to time; but as the 
materials have consolidated this process has decreased, 
and it is not likely that the work will suffer much further 
shrinkage. None of it was really n but for the 
Government demands; they ed so mu 

face to be e on the river, otherwise th 
might have been carried much further b: 

weight would have been added to the bank of the river, 
and walling was quite unnecessary for the objects of the 
company. three | stages are a good eight, and 
firm pieces of timber work ; the ns are run down an 
incline to each, and have a back incline to the siding from 
the stage, so that there is just the time needed for run- 
ning some 200 and. dropping the stuff in to be 
counted for 7 tons, and in practice they can get 
through 1200 tons or 1500 tons of ore a day at one of 
these drops. There is no inclined shoot as at the Dipu- 
tacion or stages, but the wagon is run out on an 
overhang right over the ship, and the ore falls vertically. 
This, however, would not quite answer without the inter- 
position of a “contrivance.” We cannot Jet 7 tons of 
rock fall on the bare ceiling of a ship’s hold, or her screw 
shaft casing, without some intervention, unless we want 
the rock to go through the ship, which would generally be 
found inconvenient ; so there is first a cast iron hopper, and 
from it gen heavy boiler-plate telescopic tube of 

an 


square section, and capable of 10ft. or 12ft. of elongation, so 
as to match varying height of tide. This tube is closed at 
bottom by a pair of diagonal doors, which can be opened 


or shut by chains from above. oa are closed for the 
first wagon, then opened slowly, and the stuff drops easily 
tl ed, and then the tel ly f 

ill a pile is formed, and then the telescope sim orms 
the doors being left. open. The ying 


work retaining walls have, however, been much more] this O 


d; probably a few more wagons are so treated | lead 


woodcut shows the arrangement ; it has the advantage | has 


chains, counterpoi 
of ironwork—no consideration in a —— country 
even in the latecheap times forsuch material. The loading 
stages, as will be seen by the plan, are situated higher u 
the river than any others, whichis a drawback, as Goma 
may lose a tide in coming up, and are never so well placed 
for exit as at Sestao. The stream is also rather narrew 
at this point, but the place is quite workable. This com- 
pony has, however, one grand advan over all others. 
t into a campanile mine, es opening up a 
district of Rubio ore. The two other railways already 
descri arrive at or pass the Triano district at levels 
much below the ore deposit, and all sorts of contrivances 
are in use at costs bye sa from 10d. to 2s. per ton, to 
get the ore down to them. The Franco-Belgian Com- 
pany’s line, yet to be noticed, has the same fault, but 
i rconera line runs night up into campanile 
deposit itself, which cannot make less than an 
average difference of 1s. a ton in favour of this com- 
y, and 1s, a ton is capable of making the entire 
ifference between good profit and total failure in this 
trade. This compra: is a private one, and does not pub- 
lish its returns ; but its advantages are great, and it has 
doubtless give so far, a better result than the other 
Bilbao undertakings for the time it has been at work. 
Mr. Robert Scott is the manager for the company, and 
the engineer of the line and works was Sr. de Alzola, 
whose work does him much credit, 

The Luchana Mining naar is the title of the next 
foreign undertaking, whose line and mines are marked 
10 on the plan. Tt was amongst the first to open 
gant the railway and works having been designed by 

n Marco Martinez, an engineer well known in the 
north of Spain. The capital was found mainly by a 
great Cleveland firm, and a considerable a of property 
was taken u extending by the Regato Valley round the 
back of the Triano deposits on which it touches. About 
five miles of a metre gauge single line was run up to some 
of the first mines, and a capital loading stage—perhaps 
the best on the before and duri war ; 
in all a very considerable sum was piven | but the 
delay of the Carlist struggle, and the bad times in which 
it ended, were too much for the patience of those inte- 
rested, and the operations have never been resumed, 
though the first cargo of mineral had been carried down 
and shipped during an interlude of comparative peace. 
The shipping stage deserves a passing notice ; it is like 
all the others, a pile stage, the rails being carried ata very 
high level some 40ft. over mean tide ;there is no long-lifting 
shoot or overhang with telescope as descri in two 
— instances, but within the pile work are intro- 

uced four fixed gee en at an angle of about 45 deg., 
and having their disc! rges some 4ft. or 5ft. “pene 
vertically at the front of the stage, from thence a light 
shifting trough can lead to the cee gis and having tho 
choice of four levels during the rise and fall of the tide, 
it is only necessary to shift the trough from one to the 
other, and empty the wagons into the correspon 
opening between the rails above. Take it altogether, 
this seems the simplest ar ment ; it requires the 
shunt in and shunt out lines used on all the s except 
the Galdames—Bilbao Iron Ore Company—but it is 
much less costly, and would be very peg in working. 

The Llandore Siemens’ Iron and Steel Compan 
became mine proprietors in the Bilbao district in 1873 ; 
its mines were in the Ituriguri district, higher up the 
river than any of the other English takes; it carted 
down and shipped a considerable quantity of ore during 
the few months p ing the war, but has only 
resumed operations during the present month. 

The youngest of all these enterprises, and the last in 
respect to mining which remains to be noti is the 
Franco-Belgian Company of Somorostro, It was founded 
by the late Monsieur Bourson, the Belgian Consul at 
Bilbao, who possessed a very complete knowledge of the 
mining district. The funds have been mainly provided 
by the Société Cockerill, of Seraing, in Belgium, and two 
ing French ironmasters. 

The first object is to supply these firms with ore, and 
there will be no doubt a margin to sell. The company 

acqui right of working several mines in 
Somorrostro, notably most of the Conchas Rubio and the 
San Bernabe Campanile. Its line of railway, now in 
a forward state of construction, starts from a point half 
a mile aboye the Diputacion loading stages, and follow- 
ing the age of the Galindo, arrives at Oruella, close 
beside the Diputacion terminus, but at a rather lower 
level ; it has thus the same disadvantage as the last- 
named railway—that of ending a mile from the mines 
and several hundred feet below them. This dis- 
tance will be worked by wire tramways, and a self- 
acting incline, and there is no doubt there will be 
an immense saving in first cost, though the trans- 
port will be dearer. The railway is metre gauge, laid 
with 54 Ib. steel rails, a single line four and a- tiles 
long, and has presented no difficulties in the way of 
curves or inclines. It will be worked with 6-ton bottom- 
emptying wago which will be run one at a time on to 

of three pile and discharge by shoot. In 
ill stand in a far 


0 
amorti M. Eugene Bourson, brother of the 
founder of the Société 


active general manager. 


mus er 'e yes, at whose office 
buildings and grounds be inspected, a 


&c., weigh little short of 100 tons - 


late 
Belge, is now its very | 


although the fixed-wheel base is greater. Apparently the 
large engines, with the guiding action of the bogie, 
are led gently on to the outer rail of the curves, along 
| 
: 
5} more favourable pega than any of the other concerns 
A We h in the district, which will be seen to be a very vital ele- 
‘ | u Yi ment of final success when we come to consider the 
\\ q future prospects of the trade in general and the rate - ; 
4 
of not requiring either ship or shoot to shift after once | ,T#® Buznos Ayres Exutsrrion.—Mr. ) C.E. 
to load, and it is safer for the ship than any | E.C,, pointed 
care that can be used in getting in the first 20 tons. But a whine exhibitoss . 
it is a ponderous and hogy costly fixture; it and the of che exhibition 
overhang stage necessary for this mode of loading, with Sas 
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VISITS IN THE PROVINCES. 


THE ALDWARKE MAIN COLLIERY, ROTHERHAM. 
SHEFFIELD lies in the of a of 
interest to mining engineers and to 
and smoky itself, ‘ts surrounding ssieitvalad ood is beau- 
tiful, end sometimes grand. As though knowing that her 
arts involved the shady concomitants of civilisation in 
the form of unending, wearying toil, debasing in its 
monotony and undiluted grimness, Sheffield seems to 
have selected a site from which her tethered slaves may 
sometimes stray to gain a few hours’ gladness from the 
_ air and brightening landscape which environs her. 
ndscapes here and there without a touch of art, and 
sometimes grandly wild with massive rocks piled height 
on height; scenes that help some, ryt many to find 
courage to meet each recurring week of buried days, but 
scenes that help others to feel the weight of fetters, and 
the shortness of the tethers that control the life of the 
drudge of the murky city, or the Davy-lit burrowings 
beneath it. 
seeing much that interests, but having seen the represen- 
tative industries, there can be few who do not experience a 
sénse of relief when on leaving it the eye dwells on some- 
thing that isnot subservient to factory, mill, pit, ordrudgery. 
The country surrounding Sheffield is, however, com 
of those rocks which of themselves are in England indi- 
cative of mining, though nothing more may be evident | 
than that the rocks are of the carboniferous group. It 
lies on the eastern side of the long anticlinal which 
ranges from Derbyshire to the northern part of England, | 


Few can visit the works of Sheffield without | Coal 
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ALDWARKE Matn Comtrery. 
Strata proved in No. 1 Deep or Parkgate Shaft. 


O 


COM ROOM 


ft. in, 


CO Go CO 


SIDE, ViEW OF VALVES 
AND VALVE GEAR 


and into which the carboniferous rocks of the latter district | 
have been bent. Thus westward of Sheffield the older beds | 
become accessible at increasin 
ward towards Rotherham and Mexborough, the dis- | 
trict with which we are concerned, the same beds | 
are found at constantly decreasing elevations, until | 
a line is reached along which the carboniferous rocks pass | 
beneath the magnesian limestone. Aldwarke Colliery 
and Aldwarke Hall are near Rawmarsh, between the two 
places above-mentioned, and are in an area in which the 
measures lie between two large parallel faults running, | 
roughly, ina north-easterly direction. The general strike | 
of the beds is north-east and south-west; a direction | 
caused by the disturbance which produced the above- 
mentioned faults, the beds being twisted round through 
a considerable angle. The headings and gangways in the 


Aldwarke pit are, however, fairly level, though one very 


interesting double fault is to be seen in which, within B 


about thirty yards, the thick bed is lost and regained, the 
bit of coal thirty yards long, being lifted about 40ft. bya 
dyke-like wedge between the two small faults. he 
Aldwarke Colliery is the property of Sir John Brown and 
Company, and it affords a good example of the best South 
Yorkshire colliery practice. The main bed is known as 
the New Deep Parkgate seam, the total depth of 
this seam being 409 yards, or 90 yards above 
the Silkstone seam. The two shafts to this seam 
one of which is 430 yards in depth, are of 18ft. internal 
diameter, lined with brickwork from top to bottom, 
except about ten yards lined with iron tubbing to keep 
back some water which is forced back to a bye pit, | 
whence it is pumped by one of a pair of ordinary beam | 
engines, one engine being unemployed, except in case of | 
breakdown to the other. In sinking to this seam, which 


occupied about twenty months, including the erection of | D 
lant, the Kents coal, which is not a Coal 
e 


the surface 
worked, the Barnsley thick bed, which has been work 
for many years from two adjacent shafts by the same 
oe bipaee and the Swallow Wood bed, which is now 
ing worked u 

both Swallow Wood and the Parkgate or New Dee 
seam were successively passed through inthe ordernamed. 
The last is about 5ft. in thickness, and the coal is suit- 
able for house, steam, and gas pu The Swallow 
Wood seam is about 5ft. 3in. in t % seems and the coal is 
of good quality for steam purposes. The annexed state- 
paseed rough in sinking e Parkgate iso 


elevations, while east- | j; 


the shaft which forms the upcast for | Coal 
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Strong blue bind 


ee 


Stone bind... sib 
Blue bind... ... ‘ 
lack shale 
vin strong stone... 
Blue bin = 
Grey bind... .., 
Grey bind... . 
Black shale 
Bind strong stone . 
Rock with partings 
+Coal, Barnsley ... ... 
| 
Bind with ironstone 
Black shale ... ... ... 
Bind with ironstone and 
cank bails ... ... ... 
Bind strong stone ... 
Bind light A 


ft. 
Ironstone, bind, andcank 4 
Strong st ‘bind 21 
Dark 
+Coal, 
posts 
Spavi 
Coal. 
Coal. 1 
Coal. 0 
Stone bind and cank 17 
Stone bind and ironstone 6 
Grey bind and ironstone 10 
Bind strong stone ... ... 15 
Spavin... 2 
3 
Spavin. ... ... 
| §$Coal, Lidgett... ... 


Stone bind... . 9 1|Bastaul, Cannel ... ... 10 
Clod and bad coal... ... 0 Soft bind ... .. . . 06 
Distance between main seams, * 250ft. 2in. + 205ft. 9in. J} 196ft. 2in. 
§ 116ft. - | 449ft. Llin. 
From surface to Barnsley, 151 yards 2ft. 1lin.; from Barnsley to Swallow 
We 188 yds. 2ft. 6in. 


Wi 65 lft, 2in., from Swallow Wood to Parkgate, 
Total curios to bod, 1218ft, = 406 yds, Oft. Tin. 


The surface plant consists of a pair of winding engines 
with 36in. illustrated on pp. ond 
described below, winding with a 
a drum 16ft. in diameter. ngines raise four 
tubs or boxes at a time in cages which hold four tubs on 
one deck, each tub holding from 10 cwt. to 11 cwt. of 
coal. At the surface of the upcast shaft, from which the 
Swallow Wood seam is worked, there is a pair of 25in. 

linder winding engines, made by Messrs. Piggott and 

arrar, of Barnsley. From the Parkgate seam 700 tons 


of coal are now being r day, and 150 tons from 
the Swallow Wood, and it is seater 4 that 1600 tons will 
be easily raised 


per day from the two seams. The em 
of the former pit are able to run the 400 yards in a little 
over a half minute with a full lead of four tubs. It is 
intended to use the endless or balance rope arrangement 
at the Swallow Wood shaft, but this is not yet at work. 
The ventilating machines for the two pits consists of 
a very strongly made Schieles fan, 14ft. 6in. in diameter, 
worked by an engine with a 22in. cylinder, a duplicate 
engine being erected for employment in case of accident. 
The engine power is transmitted to the fan by a leather 


Blue 


Dark bind... . 


Strong stone bind 


Blue bind with ironstone 1 
Tankersley ironstone... 


Black shale 
Soft spavin 


Strong bind... 
k shale... 


_ 


belt, 2ft. Gin. in width, and lin. in thickness, worki 
a cast iron driving wheel on the engine shaft, and a pulley 
5ft. in diameter on the fan shaft. The area ventilated is 
at present comparatively small, although about 700 


on 


ya s on each side of the shaft are now opened out. 
he fan has a capacity of 25,000 cubic feet of air 
per minute, at a pressure supporting a column of 
1‘5in. of water. It may easily be run at 200 revolu- 
r minute, but at present is only running fast 
to supply 130,000 cubic feet of air at the 
above pressure. The winding engines already referred to 
and illustrated on page 142 and above, are made Ly 
Messrs. Davy Brothers, of the Park Ironworks, Sheffi 
The cylinders are 36in. diameter and the stroke 6ft. The 
steam pressure is 50 1b. per square inch, and 
the maximum number of revolutions is 50 per minute, 
steam being cut off at about half stroke. The valves are 
of the double-beat form, each set worked by a pair 
of excentrics, as shown by the detail illustration on 
this page. The brake is appli¢d by steam power, the 
cylinder and general arrangement of the levers for which 
are shown in the general illustration, and the hand levers 
by which the engine is controlled are attached to the end 
of the shaft under the bed-plates, as shown above. The 
winding drum has cast iron bosses and rim, and wrought 
iron spokes made of flat bars. The brake drum is fastened 
to these spokes, as shown at 142. The piston-rods 
of the orn and the crank pins and valve spindles 
are of steel, the connecting rods and crank shaft being 
wrought iron. The engine is easily controlled by the 
driver as he sits near the lever and pedal, shown at page 
142, the yore controlling a throttle valve. The position 
of = in icator worked off the port crank pin is shown 
on the plan. 

_ The whole of the work, both below and on the surface, 
is of the best character, and the underground adminis- 
tration is of a high character. The strictest discipline is 
enforced and cheerfully observed, and the liberality of 
the proprietors in affording the best materials in 
necessary quantity has secured them total absence of 
mishap, either to men or property, from the commence- 
ment of the shale sinking to the present time. Great 
credit is due to Mr. C. E. Rhodes, the engineer, who is 
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RAILWAY MATTERS. 


expen on inter ing year 
3ist December last. 


By making the new railway at Whitehaven a connec- 
tion will be obtained between west pier and the systems of 
the Furness and London and North-Western railways. 


A CARRIAGE attached to a train conveying the 41st Regiment 
to Chatham was discovered on fire on the 13th inst., between 
Herne Hill and Dulwich. The carriage was detached, and the 
train proceeded after some delay. i 


Tue report of the engineer of the Cornwall Railway states 
that the traffic has been turned to the maso: viaduct which 
has been lately built in lieu of the original timber structure at 
Westwood on the Glynn Incline, and a commencement has been 
made with a similar work at Derrycombe on the same incline. 


Tue report of the North London mee | directors read yes- 
terday shows that the miles worked by the 75 engines of the com- 
pany during the half-year ending 3ist December, 1879, was 17 
owned or jointly owned by the com: and 98} foreign lines. 
The total trai 90,606 


y 
e was 869,85 rand 1 lug- 
gage, giving an average of 14,139°5 pA a for each engine. 


nch Trans-Sahara 
be placed under the orders of Lieutenant-Colonel 
Flatters, a gentleman well acquainted with the manners of the 


number of engineers, and his expedition will be large enough to 
insure unharassed investigation. 


Tue number of locomotives on the London, Chatham, and 
Dover Railway is 162 and of tenders 98. The miles worked by 
these engines is 157m. 29c., and 6m. 43c. of foreign lines, or 
163m. 73c. altogether. The total number of miles run by the 
company’s trains, passenger and goods, is 1,389,093 and 236,846 
respectively, or 1,625,939 miles together, he cy an average 
of 10,036 miles for each engine if all worked e. 

Tue officials of the Brighton Railway made an of 
the new line between Eastbourne and Tunbridge Wells on the 
13th inst. The works are so far advanced, that it is decided to 
invite the Board of Trade to ins; it, so that the com may 
open the greater portion of the line for traffic next month. Exten- 
pa works at Polegate Junction, to complete direct communica- 
tion with Eastbourne, will be pushed on during the summer, so 
that the entire route may be completed this year. 


TuE Midland Railway Company possessed 1400 locomotives at 
the end of June last and 1219 tenders. At the end of December 
last the numbers had increased by twenty-one and nine respec- 
tively. The company owns 1140°5 miles of completed lines, but 
the engines worked 1691°75 _ weaning 5,352,130 passenger 
train miles and 8,894,847 goods and mineral train miles, a total 
of 14,246,977 miles. Taking the average number of engines at 1410, 
the average mileage, suppose all had worked, would then have been 
10,104°23 miles. 


Carlisle way Company the directors state that owing to the 
revival in the iron trade and the steady improvement in the coal 
trade, a considerable increase in the receipts has resulted, and 
that it will be necessary to accommodate the increasing traffic by 
building more wagons and the extension of siding accom- 
modation at Maryport and other stations. ‘Phe new six-acre 
dock at Maryport will, when completed, in the opinion of the 
directors, make, with the present dock and harbour, a valuable 
terminus to the railway. 


Tue chairman of the Midland Railway Company, in addressing 
the shareholders on Tuesday, said :—‘* With to their 
brakes, they were anxious to put into the power of the drivers 
and guards all the requirements which the Government made 
upon them. They had ninety-six steam brake engi and of 
these fifty-seven were supplied with air-pressure and thitey-nine 
with the vacuum or automatic brake; but they ho; soon to 
be able to comply with the full requirements of the Government, 
and to put train under the control of the driver and the 
pet. They had 224 engines which they ho; soon to have 

tted with this brake power, in addition to ordinary hand 


THE engineer’s to the directors of the North-Eastern 
Railway states that the works at the Hartlepool Docks are so 
far completed that the testing of the hydraulic machinery and 
the dock gates is being ed with ; to complete the testing 
may take a for:night or three weeks, and when this has been 
done the water will be let into the docks. There will then remain 
the removal of the cofferdams, and the dredging of the earthwork 
left in to —— them, which may require two or three months 
more before the docks will be ready to receive vessels. The York 
cattle market branch is o} for traffic. The works on the 
Whitby, Redcar, and iddlesbrough Railway, and on the 
Pickering and Seamer branch, are progressing satisfactorily. 


THE engineers en; in piercing the St. Gothard for the new 
railwa: vt says the Leeds Mercury, to complete the work by 
the 5th of March. On that day there seems reason to expect 
that the last fragment of rock separating the north from the 
south heading be removed. e result is considered not 
unsatisfactory. The work of piercing the Mont Cenis was begun 
in August, 1857, and completed on Chettasee-day. 1870, that is, 
after thirteen and a-half years. The distance to be bored through 
the Mount St. Gothard is lon 

mises to be complgted after less than seven and a-half years, 
cove been begun in mber, 1872, The railway through 
the St. Gothard is to be built rapidly, so as to admit of being 
opened to traffic by the 1st of October of the present year. 


Tue Montreal Star of the 24th ult. says, ‘‘ The much talked of 
railway across the ice at Hochelaga is wees approaching com- 
letion. The rails are laid from the North Shore Railroad 
tation to the edge of the ice, and thence the wood-work is com- 
pleted some distance from the shore. The method of construction 
was jag a. Bon level a bed roughly across the ice. Cross-beams of 
spruce timber were then placed upon the levelled surface of the 
ice at regular intervals. Above these, longitudinal beams of 
uare hemlock 35ft. to 40ft. in length are laid, and then above 
all are placed transverse ties of 3in. white spruce, upon which are 
put the rails. These ties have still to be placed in position in 
parts of the road, and no railshave'yet been laid down ; but these 
pected that the track will be ready 

The width of way levelled upon 


across almost in a direct line. There is o water at some 
distance above, and rather near below, and any photographer 
who has sufficient enterprise has an op ity to make a 
curious and interesting picture of the work and its surroundings. 

e con however, have carefully tested the ice h- 
out the line, and have at no point found less than 18in. of solid 
support, while in the middle of the river when shoves have 
tales effect the thickness of the ice averages from 4ft. to 8ft. It 
is expected that the road will be open this winter for at least two 
months. At first only freight trains will be run across until 
public confidence admits of the South-Eastern Railway using it 
also for ger traffic. A) from the ice-bed, the track 

e was in use for the | of pum) 
nearly a foot of water has frozen about the stringers.” 


2696 metres, but the work | §}) th, 
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AN prtsseediney rize of 3000 francs has been awarded by the 
French Académie Yana to Mr. Crookes, F.R.S., in by - 


tion of his recent discoveries in molecular physics and t 
matter. 


A GERMAN has published the following figures concerning 
the in existence:—In Germany there 
are 8778; in Austria, 1200; in England, 2509 ; eens aint 
in Italy, 1226; in Russia, 500. ther there are in Kuro; 
prim newspapers and odicals. In Asia there are 388 ; 

rica, 50; in America, 9129; and in Australia, 100, The num- 
ber for the whole world is 23,290, 


At a recent meeting of the Académie des Sciences M. Gaudin 
submitted a method of dividing masses of ice, viz., placing on 
them a flexible tube of lead or alloy of tin and antimony, of small 
calibre, connected with a steam boiler, and open at the end to let 
the water of condensation out. It penetrates into the ice by its 
weight as the ice is melted by heat. The trenches thus made are 
kept from closing by means of boards, and charges of dynamite 
may be put into them. 


Accorp1Neé to the report published by the German Statistical 
Office as to the results of the distillation of sugar from beetroot 
made in the year 1879-80, 327 works were in 0} ion—250 
in 30,417,642 cwt. of roota which they grew 
themselves, and 22,181,128 cwt. which they bought. Annexed 
to this re is an account of the amount of roots that were 


Lippmann’s principle, that if by mechanical means a mi 
surface is deformed, an electrical liberation is produced whi 
tends to arrest the movement of the mercury, has, according to 
Nature, recently led M. Debrun to contrive a new apparatus in 
which mercury is admitted in drops, with acidulated water 
between, down a conical tube, into a vessel arranged as a Floren- 
tine receiver, giving separate outflow to the two liquids. The 
upper and lower masses of mercury are connected with platinum 


which take their ~— and a current is found to pro- | banks 


ceed in the direction of the glebules. With a tube 0°30 metres 
long, 2°56 at top, and 1 at 
lower part, and con ing at least twenty mercury globules, an 

not more than thirty-five, the electromotive force is about 1°4 
volts, giving decomposition of water with Wollaston points. 
Only 2 kilogs. of mercury are expended in the hour. Letting the 
mercury flow twenty-four hours, M. Debrun was able to silver 
strongly a five-centimes Several experiments may be made 


with the ys a ep thus, if the poles are disconnected, the mer- | 
lowly and wi 


flows 
it flows very rapidly. 


Berore the Paris Academy of Sciences, on February 2nd, a 
r was read on “‘ Experiments on the Compression of Gaseous 
tures” by M. Cailletet. Compressingin hisapparatus5 vol. car- 
bonic acid and 1 vol. air, he easily liquefies the former. On 
wee | the gene to 150 or 200 atmospheres, the meniscus of 
liquefied acid, concave and quite distinct, becomes plane, loses 
distinctness, and is gradually effaced, till at length the liquid 
wholly disappears, the tube being then apparently filled with a 
—— meous matter, which resists all further pressure, like a 
liquid. On diminishing the pressure the liquid suddenly appears 
again, at a constant i for determinate temperatures—132 
atmospheres at + 5°D deg., 110 atmospheres at 19 deg., &. This 
disappearance of liquid cannot be due to heat liberated in com- 
pression, for the tube was imm in water keeping a constant 
temperature, and the gompresdion was slow. It seems that at a 
ressure the liquid and gas are dissolved in other. 
M. etet tried to test this by cer | the COs with iodine, 
but this, attacking the mercury, masked the phenomenon. He 
a pe he supposition that the disappearance of liquid is 
apparen: : 


Dr. gegen ge his opinion that the Nile was not 
the only river which watered ancient or prehistoric Egypt. The 
country was then watered, he says, by all the rivers now dri 
up, and which the Arabs of the desert call Bahr-el-Abi 
rivers without water,” oe beds of sand, in which shells h: 
been found long ago. en these rivers were dried up Dr. 
otte does not ee to indicate. Butas to the geological 
phenomenon which led to this drying up, and, as a conse- 
uence, the change into a desert of vast fertile regions, Dr. 
lamotte believes he has discovered this, and after twenty years 
of work he has gone to Egypt to verify the data, which ought to 
justify his theory. In istoric times, according to him, all 
the plateau of Khartum, the rise of which is scarcely 16 metres, 
was a great neg similar to the Victoria Nyanza and Lake 
Tanganyika, and from which the Nile issued, as it issues to-day, 
from its two lakes; but the cataracts were then much higher than 
they are to-day, and when the river reached them, instead of 
plein its mass of water on these cliffs of ite and 
yry, it divided into different currents which formed the 
-el-Abiad of to-day and which watered the region now 
changed into a desert. After long centuries, then, the granite 
and the porphyry of the cataracts were insensibly worn, their 
level lowered, and immediately the Nile retired from the Bahr- 
el-Abiad, to precipitate its entire volume into the single channel 
which it follows to-day. _But the scientific proof of this is not the 
sole object aimed at by Dr. Delamotte; he is of opinion that to 
e Bahr-el-Abiad again, and thus to increase tenfold the 
arable land of t, it will suffice to raise the cataracts—that is, 
ive, it grea’ terested in the proposal, has 
his support to Dr. Delamotte. 


At the meeting of the Meteorological Society on the 18th inst.» 
Mr. Robert H. Scott, the society a note 
on the reports of wind force and velocity during the Tay Bridge 
— ae 28th, 1879. He produced a large amount of data 
regarding the stre of the storm, in addition to those given at 
the Board of Trade inquiry into the cause of the disaster. At 
Sandwich, between 5 and 8 p.m. on the evening in question, the 
greatest number of miles recorded in the velocity of the wind 
was forty Ng hour. Between 6.40 and 7.40 p.m. the anemometer 
at Alnwick Castle recorded sixty-five miles. At Seaham the 
velocity was not greater than forty miles hourly, but during a 
squall at 6.50 p.m. the rate must have been 150 miles an hour. 
At Stonyhurst the total never exceeded 
there were heavy rast. The maximum at 
six miles from 6.30 to 7.30 ye? but during a squall at 7 p.m. it 


diffi , but when they are connected 


gen 
cereeey difficult to get ym d exact results. The chairman 
said if 1-25th of the cost of the Tay Bridge had been devoted to 
inv ting this subject, important results would have been 
ed, which might have influenced materially the nature 
by ‘Me. William the Pret of 
1879, 
over the British Isles,” ssn 
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MISCELLANEA. 
Tue Whitehaven trustees are making ar ents for the 


construction of a new timber dam at the entrance of that port. 

A Proressorsuip of Mining is about to be established in the 
University of Durham College of Physical Science at Newcastle- 
on-Tyne. 

ADVICES received last evening from New York state that the 
owners of a line of steamers, recently established between New 
York and Leith, have contracted with a Scotch iron firm to bring 
100,000 tons of iron and rails to New York during the coming 
season. 

Vicr-ApMIRAL reports to the Admiralty that an 

aulty breech action of the Nordenfeldt gun, has taken on 
boat his flagship, the Northampton. Full ees are 
anxiously awaited, having been despatched by 


t replaces a single cylinder engine, and althoug! 
the boiler is small, ample steam is provided to drive the engine 
to full power. The reversing gear is placed under the control 
of the helmsman, there being no dead centre, and the arrange- 
ment affords great convenience, 

TueE Edinburgh correspondent of the Pall Mall Gazette states 
that, the estimate of Herr Krupp, of Essen, for the steel girders 


to be employed in the construction of the Forth Bridge was — 


15 per cent. lower than that of the lowest estimate from any 
other firm. The saving in the use of German manufac 8 

in the construction of the bridge will therefore be £30,000. The 
girders have to be delivered at South Queensferry. 


A MEETING of the Liverpool Water Committee took place on 
Tuesday, when it was reported that the quantity of water avail- 
able for the use of the town on the 10th inst. was 2,661,000,000 
— or a'decrease of 103,000,000 gallons on the fortnight, and 

,000,000 gallons less than at the corresponding time last year. 
The engineer, in reply to one of the members of the committee, 
stated that the mt wet weather would increase the quantity 
of water in the Rivington reservoirs. 


A VALUABLE bed of anthracite has recently been prospected 
and working commenced at Ching-men-chow, near Ichang, on the 
of the Yang-tze-kiang. The coal district extends for 
seventy-five square miles, and eses ten beds of coal, one of 
them—the Wotzukow bed—being estimated to contain 1,200,000 
tons, and being only 100ft. below the surface. The coal is of 
excellent quality and particularly suitable for smelting ; and as 
the province of Hupei, in which the basin is situate, is known to 
some valuable iron ores, it is not improbable that an iron 
industry may rise up of great importance to China. 


Ar the meeting of the shareholders of the Midland Railway 
jes my Bee Tuesday a present of £10,000 was made to Mr. 
James port, the retiring Pom ng manager, after twenty-six 
years of the most able and effective service. No man can point 
to the achievement of so much good railway reform work for con- 
venience of passengers of all grades, an or ny in the 
value of the sonmeny.® property, as Mr. Allport. Yet—and 
although a dividend of 7 per cent. was declared at the meeting— 
there were those who objected to granting Mr. Allport a hard- 
earned reward, 


THE first sod of the Arleedon and Frizington Waterworks was 
cut in Cogra Valley lust Friday afternoon, e works consist of 
a la storage reservoir covering forty acres of ground, and 
capable of holding about 90,000,000 ons of water. The 
supply will come from springs rising at the head of the valley, 
besides several union sprin; The gathering und will con- 
sist of about 1000 acres. e embankment will be 30ft. high 
and 15ft. wide at the top, and having a slope on the inside of 3 to 
1, and on the outside of 2to 1. It is calculated the supply will 
be three times greater than is required, but the promoters have 
secured power to supply other places on the route. 


At the recent annual meeting of the shareholders of the 
Bridgewater Navigation Company the chairman said that at 
Runcorn, their principal port, the exports and imports amounted 
to over half a million tons, and the stocks of china clay and other 
minerals exceeded 170,000 tons. The number of steamers for 
towing traffic from Runcorn to volig ~ was eight, and there 
were 24 steam tugs upon the canal boats, and 260 horses. 
The receipts were 526, against 605 in 1878, a falling off 
of nine per cent., which was covered y a decrease of 10 
cent, in the expenses. The net profit was £53,589. The ath, we 
of the steamers and tugs was £50,000, the depreciation fund 
cucenting to £20,000. ere was also an insurance fund of 
£6000. ay three miles of the canal had been re-walled and 
dredged, 51,000 tons of mud, &c., having been removed. 


Ir is understood that the designs of the Forth Bridge are to be 
reconsidered, and that it is very doubtful if the gigantic scheme 
as at present conceived by Sir ‘Thomas Bouch will be carried out. 
It is to be regretted that more pains were not taken to elicit from 
numerous engineers designs for the crossing the Forth estuary, 
for not till more substantial stru~tures are proved to be. impos- 
sible should a suspension bridge for eat traffic be permitted. 
To hang up from towers considerably higher than St. Paul’s 
Cathedral two ~~ of 1600ft. may be a very Noy scheme, 
but hardly one to be risked without urgent need. If the sanguine 
shareholders who so eagerly invested their money with a hope of a 
6 per cent, dividend were made acquainted with the risks they 
have undertaken, they might, says the Contract Journal, be 
glad if the scheme were reconside or improved. 


Messrs. Hornspy anp Sons, Grantham, have applied an 
artificial manure distributor to a new mepees, namely, spreading 
paved streets with sand or fine gravel during frosts and slippery 
weather, to enable horses to get a foothold. The machine has 
been shown at work to the members of the City Street Committee 
and the chairman and others exp: their approval of the 
machine. The machine is very simple in construction, and 
occupies but little space. The feed is within the immediate 
control of the driver, and can be so regulated as to spread the sand 
or any other material used, as thinly or as thic may be 
thought desirable and as fast as a horse can walk. We are 
informed that about 10 cwt. of sand is sufficient, with this 
machine, to cover with an ample distribution about half a mile 
of road for a width of seven feet. Representatives of the London 
Tramway and Omnibus Companies expressed themselves in high 
terms of the value of the machine. 


Lieutenant Szaton Scuroeper, U.S. Navy, has, in the 
Popular Science Monthly for February an article on Artesian 
Wells and the Great Sahara. History records the former exist- 
ence of such wells, and in modern times, under the sandy crust 
through which the waters which descend from the Atlas moun- 
tains necessarily sink, layers of clay have been found, everywhere 
under ground, at various depths, where sheets of water make 
actual rivers. The amount proposed to be expended in inundat- 
ing a portion of the Sahara, at the lowest estimate, £1,158,000, 
would bore 7400 wells averaging 154ft. in depth, and sufficing for 
the irrigation of 24,600,000 palms. The immense benefit which 
will result to that parched region from a thorough system of 
irrigation is shown by the experience of General Desvaux, 
commanding the sub-division of Batna, Algiers. Finding the 
wells of of Sidi Rached drying up and the entire po tion 
broken hearted, pushing forw to leave their homes, the 
General obtained permission to dig artesian wells. In a few 
weeks water was Sodte at the rate of 62,725 gallons 2 day, and 
within eight years wells were bored, at a total cost of 


iding 17,600 gallons a minute, and varying 


— 
ee successfully applied to the steam launch Red Gauntlet owned b 
taxed, and of the import and export of sugar in 1879. Acopartng 
indigenous races Yolone. atters_ will be accompanied by to this account, 325 works paid 21,763,164 cwt, o 
roots. The export sugar was in cemrber of last year 
22,820 cwt. of refined , 128,241 cwt of raw sugar, and 
30,560 cwt. of molasses. The apes was 34,919 cwt. of refined, 
rakes. 
| | is | | | to | | some 
distance on each side of the river and then curves out and goes 
not an accurate indication of the strength of the wind, because 
Robinson’s anemometer only gave the velocity through an hour, 
and did not show how fiercely the wind might blow at gf one 
moment. On the 20th of February, 1877, — blew at Holy- 
head at the rate of 200 railes an hour, and on the 16th of November 
in the same year the Sandwich anemometer gave 180 miles. An 
instrument was required which would give the velocity of the 
wind during squalls, In the discussion which followed it was 
td ols, an 
from 20ft. to t. 
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, GOODS LOCOMOTIVE, VOLGA-DON RAILWAY, 1859. 
q MR. ROSS WINANS, ST. PETERSBURG, ENGINEER. 


(For description see paye 139.) ’ 
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LINKS IN THE HISTORY OF THE 
LOCOMOTIVE ENGINE. — 
No. VII. 

WE have said ag Aen that need be said concerni 
the early history of the locomotive on the Stockton an 
Darlington Railway. We have traced it down from the 
first ine, No. 1, ever worked upon it, to a com- 

ively recent date, We have not endeavoured 
to make our historical sketch minute; we have 
tried only to pick up links heretofore missing in 
the history of the locomotive, and we take 
leave, for the present at all events, of the Stockton 
and, Darlington Railway, giving, as a final link in its 


history, the accompanying table, reproduced verbatim 


made in 1859. The engines are still at work, but they 
have undergone many modifications. We shall d 
with them at present only as they were. The cylinders 
of the paaine are 20in, diameter, the stroke being 
22in. e wheels are 3ft. 7in. diameter. The nod 
engine, built in 1861, is four-coupled. We shall Genest 
the peculiarities of the goods engine first. 

Fig. 1 is an external elevation, Fig. 2 a longitudinal 
section, and Fig. 3 cross sections. e boiler 1 is 
4ft. 2in. diameter, and the tubes are 13ft. 5giu. long, 126 
in number, and 2}in. diameter inside, and spaced 3¢in. 
centre to centre. The shape of the fire-box is very un- 
usual, Over all, it is, outside, 9ft. 3}in. long and 4ft. 6}in. 
wide. The breadth inside is 3ft, 9in., and the height is 
5ft. 1jin. The way in which the fire-hole ring is made up 


from the original manuscript placed at our disposal by 
Mr. Graham. The table ——— itself, and requires no 
comment from us. We also illustrate a locomotive 
built in 1847 by Messrs. Gilkes, Wilson, and Co., of 
Middlesbrough, for working mineral trains on the Stock- 
ton and Darlington Railway. The dimensions of this 
engine were as follows :—Boiler, 13ft. 10in. long, 3ft. Sin. 
diameter ; Lowmoor plate, gin. thick ; copper fire-box, 
3ft. 7in. high, 3ft. 6in. long, 3ft. 5in. wide; iron boiler 
tubes, 127 in number, 14ft. 3in. long, 2in. diameter, 
14 W.G. thick. Total heating surface, including fire-box, 
1061 square feet ; boiler pressure, 95 Ib. per square inch. 
The engine had two inside frames, and outside cylinders, 
15in. diameter and 22in. stroke. The boiler was fed by two 
pumps ; the link motion was of the ordinary Stephenson 


cee. The four cowpled wheels were 5ft. diameter, and 
two loading wheels 3}ft. diameter, the total wheel 
base being 11ft. 10in. Weight of engine in working 
- order was :— ig axle, 8 tons 9 cwt.; middle axle, 
10 tons 8 cwt. ; trailing axle, 8 tons 10 cwt.; total, 27 
tons 7 cwt. ; speed, 30 miles per hour. The tender tank 
was of jin. plate, carried on wood frames 17ft. 4in. long. 
The wheels were 3ft. 6in. diameter, and the wheel base 
10ft. The tank held 1200 gall 


and the extreme length of engine and tender 43ft. 6in. 
The history of the locomotive engine in Russia has yet 
to be written, and no doubt it will be found very remark- 
able. Americans played a very important part in the 
introduction of the locomotive into Russia, and very 
strange stories concerning the influences brought to bear 
to secure orders have been told. With these we need 
not now concern ourselves. Mr. Ross Winans took a 
leading position in the supply of locomotives to the 
Russian Government; and as it is said that these 
engines were paid for at so much a pound, no serious 
attempt was made to keep them light. Through the 
kindness of Mr. Thomas locomotive superin- 
tendent of the Grazi-Tsaritsin Railway, South Russia, 
we are enabled to supply a very interesting link in the 
history of the locomotive. We illustrate at 
of two locomotives, built by Winans, at the Alexandrofsky 
Works, St. Petersburgh, for the Volga-Don Railway, 
now @ branch of the Grazi-Tsaritsin system. e first 
these is a goods engine, with eight coupled wheels, 


ons of water, the bunker | ——— 
three tons of coal. The working weight was 17 tons, | - 
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COAL ENGINE, STOCKTON AND DARLINGTON RAILWAY, 1847. 


is peculiar. The back of the fire-box is closed by a fire- 
brick wall, supported by a cast iron cross bar framing. It 
is by no means easy to see how the fireman can keep the 
hinder part of the grate covered. The fire-box is carried 
from the crown of the shell by sling stays as shown. 
The draught is taken by a wrought iron frame 
and a pin forward of the fire-box, secured in cross 
bars. The wheels are arran in groups of four, 
and it will be seen that the springs, bearing at each en 


on the axle-boxes, act to a certain extent the part of good. 


balance beams as well as springs. The elasticity of such 
springs must be very small. The valve gear will well 
7 examination. It is unlike in every respect any 
other modification of gab gear with which we are 


RUSSIAN GOODS ENGINE, VOLGA-DON RAILWAY, 1859. 


construction more a than the general drawing. 
By turning to these it be seen that the slide valves 


ENLARGED DETAIL OF WINAN’S VALVE GEAR. 
were driven by curiously-shaped rocking levers A, horns 


on which laid hold of the valve spindles at a point between 


eal | carried arms fitted at 


the second and third pairs of wheels. This lever also 
e lower end with Pi on which 
the gabs of the very short excentric rods B C f Under 
the rods was a transverse shaft, which could be caused to 
revolve by the curved rack gearing into a pinion on the 
shaft. e shaft also carried two discs or cams, and 
according as one or other of these cams was turned up 
above the shaft, so the excentric rod resting on that cam 
was lifted out of gear while the other was allowed to fall 
into gear. There were, of course, four excentrics and 
four cams. To reverse the engine it was necessary 
to work the slide valves by hand from the foot- 
Hite and this was done by the aid of a handspike 

ropped into holes in shafts running across the Soak 
of the fire-box just beneath the fire-door. The arrange- 


ment was very inconvenient ; and during the twenty 

ears or so these engines were at work on the Volga- 

on line several attempts were made to fit them with 
the link motion without avail. Mr. Urquhart, however, 
has succeeded in fitting several of them with link 
motions, and by this means, and the — of ‘certain 
other modifications and improvements, he has rendered 


| their performance satisfactory and economical. 


The manner in which the outside cylinders are fixed is 
. A wrought iron box is constructed below the 
smoke-box. The cylinder is provided with a heavy hori- 
zontal flange, and this is securely bolted between two 
plates making a double bottom to the cylinder box as 


| we may call it. The blast pipe is fitted with a variable 


acquainted, The enlarged detail annexed will render its exhaust, and delivers into a petticoat pipe on the well- 


known American system. The slide bars are single, one 
at each side above the piston-rods, and the crossheads are 
fitted with gibs as shown. The remaining details of 
these curious engines can easily be gathered from our 
drawi It may be mentioned that on the drivi 
axles of several of these engines two cams were fo 
apparently for cutting off steam early in the stroke—the 
pape ie tthe admission port open for 75 per cent. 
of the stroke—but it does not appear that any cut-off 

r was ever fitted to the engines, and Mr. Urq 
informs us that he has failed to obtain any further infor- 
mation concerning this gear. The feed was supplied to 
the boilers by two pumps worked by counter cranks on 
the trailing axle. Mr. Urquhart substituted one 
injector for one pump on four of these engines which 
have not yet been reconstructed. 

the next page will be found fhe table referred to 

above. The omissions show blanks in the original. 


THRoveH Patents.—Mr. Thomas Hydes, trading 
alone as Hydes and Bennett, Sheffield, as an engineer, met 
his creditors on Wednesday. His liabilities amounted to £3296, 
and his assets to £1032. e solicitor for the debtor stated that 
during the whole of his life Mr. Hydes had been » most indus- 
trious and vering man, A few years ago he was possessed 
of £4000 or P5000, when he was unfortunately induced ths ye 
late in certain patents which he believed would be ive of 
considerable profit. Unfortunately, _ loss followed. 
There had been of he had 
simply been ruin speculating paten solicitor 
pron. A the fail honest, and the creditors 


to grant Mr. Hydes his discharge—which they 
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LETTERS TO THE EDITOR. 
We do nut hold oursel: the 
(We opinions of our 


THE WEAR OF TIRES. 

r. Jones’s, of Inverness, letter in 

ve our e 

y steel wheels :—No. 1 

section is taken from a set diameter cast steel wheels wi 

steel axles supplied to Marquis of Lothian’s collieries, 
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retical velocity, or the net head due to the actual av: velocity 
only 81 per cent. of the gross head, or in other words 19 per cent. 
of the gross head has been expended in overcoming friction and 
other resistances before the water reaches the vanes of the wheel. 


The head referred to being in the case of pay impulse 
wheels the whole head, and in the case of impulse and pressure 
wheels, the head assigned to produce initial velocity, ce the 


area 0! remains constant, the actual volume of bers 
will be en to 90 per cent. of the volume which would 
discharged e velocity of issue were equal to the theoretical 
velocity. Hence if Q be the actual volume of discharge, A the 
area of discharge, and K, the coefficient of loss of velocity due to 
all retardations connected with the le blade 
n 


These wheels were put to work early in April, 1874, and were 
taken out of work and forwarded for our inspection in Fe 
These wheels were 9in. diameter, and weighed only 
each, have run over 41,700 miles, and 
9035 tons ; the treads of wheels were but 
with, and from’ section enclosed you 
worn ¥,in., and would last for many years’ further 
section used on the Festiniog Narrow Gauge Railway is taken 


from one of our cast steel wheels 18in. diameter, which has 
worked under a brake wagon with a brake strap covering one- 
third of its circumference. The 

ten miles of which are con’ 
ient of 1 in 80 and round ve 
leage run before being returned for inspection was 1 
third under brake—and is only worn jin. 
enclosing our sheet of statistics, which will show these are merely 
pecimens taken at random from upwards of one million 
Is and axles running and in use in England, on the 
Continent, and abroad. Permit our adding these Is 
specially suitable for narrow gauge railways.  R. 

Hadtield Steel Foundry Company, 

Sheffield, February 16th, 


EFFICIENCY OF TURBINES, 


Srr,—I am very much pleased with the contents of Mr. 
because they prove that practical engi 
taking an active interest in this questién. From the 
given by Mr. Brown of the test. made in the case of the 
turbine referred to in his letter it is evident that the results ob- 
regarded as sufficiently accurate for scientific 

, independently of the question of the correct 
volume of water passing over the weir. 
measuring the number of revolutions of 
been adopted, and the method of 


ually under brake—down 
arp curves, The total 


the stones seems to have 
the net work done 
ling of the shafts must clearly give 


tion of gearing and bearings, when running light, would be much 

less than the corresponding work when the engine was driving th 
horse-power given out 

pn age be much less than that ascertained by th 


refers to “ the quantities allowed by the tables of 
the makers.” Would it be asking too 
who represents the patentee in 
your columns the rule he ado 
discharge of a Leffel turbine? 

I am quite sure Mr. Brown is anxious to give all the informa- 
tion he can with reference to the experiment to which he has 
called your attention ; I have, therefore, no hesitation in asking 
him to give detailed answers to the following questions :—(1) To 
ean exact description of the weir used for gauging, stating 
e width and shape of the crest and th 
the surface of the pd6l below the weir. 
roach to the weir, and if the weir was fixed on the 
iistance of the weir from the centre of the turbine, 
(2) To state at what point the height of the surface of the water 
above the crest of the weir was taken, and the coefficient used 
3) To state the actual area of discharge 
ide blade orifices of the Leffel turbine to which he 
and the tubulated volume of water to be discharged under 


ead. 
At the conclusion of his letter Mr. Brown 


req' 
pts for calculating 


calculate the discharge. 


int ata time with “ Pinx 
clearer my argument 


the actual velocity is only equal to 90 per cent. of the theo- 


than 
I am quite content to discuss one 
” and will do my best to e still 
of head due to fric 


Q=(I-K) AV2gH 

in the case of aie turbines, and the whole 
- effective power of the water at the instant it 

issues from the guide blade orifices will ‘be 

w Q Hi = (1—Ki? w Q H 

w being the weight of an unit of volume. When 
* Pinx Gryph” and m: have satisfactorily 
overcome first culty, we shall next 
mee to of = net power 

ex out work at the 2. 

We cannot tea 
can 


out the value of Ki until we 
y independent means the exact 
I have a second time 


time by “ 

in your next week’s e from 
” and Leffel’s” representative equally 
explicit answers to this question—What, in 

their estimation, is the value of Ki? 

I regret to have to tell Mr. Peters that I 
cannot accept any table of constants as 
correct, not even that of Farey and Donkin. If Mr. Peter’s 
will study Neville’s book, he will find that on this point 
I and Neville hold the same opinion. It has been shown 
by actual experiment that formule for ascertaining the volume 
flowin channels must involve some function of hydraulic 
mean radius. bey oy Bcd analogy, it is fair to infer that 
correct formule for the discharge over weirs and through notches 
must also involve some function of the Aerealle mean radius. 
Mr. Peters, however, evidently does not think so, Perhaps he 
will give his reasons for disagreeing with this view in your next 


W. Donatpson, 
February 17th. 


THE CONSTRUCTORS’ INSTITUTE. 

Sin,—A meeting was held on the 4th inst. at39, Albemarle-street, 
sa fp W., by a few ben pons desirous of founding an insti- 
tution of civil, mechanical, and e engineers’ assistants and 

htsmen. The meeting was opened shortly after 8 p.m. 

e secretary briefly stating the object of the meeting, 
and closing his remarks as follows:—‘‘That there is a 
great need of a properly authorised institutution of assistant- 
engineers and oe yon will not for a moment be doubted by 
any one who is at all intimately acquainted with the profession 
both for the public good and in justice to the genuine members o! 
that branch of the profession.” 

About thirty letters from various parts of the country were 
then read, from among which the following are extracts. n- 
tleman writing from is says :—‘‘ I have myself for some time 
thought that such an institution is urgently called f 


or, but my 
pro’ mce from London has prevented my personally 
moving in the matter.” Another gentleman writes :—‘It has 
often struck me that there appears no feasible reason why we 
draughtsmen should not have an association for our own advan- 

.’ A correspondent from Norfolk says, ‘‘ Undoubtedly 
such an association would be a boon to the profession,” while an 
engineer from Birmingham writes as follows :—‘‘I have been 
long desirous that such an association should be started. I should 
be ome to start a branch association in this town, as it isa matter 
of importance that members should be able to meet at regular 


intervals.” 
The letters having been read, the meeting agreed unanimous: 
t necessity for such ng institution, and then 


that there was 
and there the matter in such a position as to enable the 
moters to enroll members, &c., by passing the following reso- 
lutions :—{1) That the institution be designated ‘‘The Con- 
structors’ Institute.” (2) That the objects of the institution be 
to promote the social ee orry of its members. ‘I'o provide a 
benevolent fund for the benetit of the sick, the poor, and unem- 
ployed. To facilitate members in securing employment, To 
circulate useful business information, and to otherwise assist its 
members. ‘To establish a general rendezvous in London, wherein 
the general business of the institution shall be carried on, and 
which shall constitute a lecture hall, library, reading rooms, and 
where all the meetings, lectures, readings, and discussions shall 


be held. 
Then followed a few rules and ions. The institution 
ving been foun a committee of management was formed, 


H. Courtney, Head of pavers Staff, do.; C. F. 


elly and J. J. Rose, ry do.; W. H. Bramead, Jno. 
Gib Geo. Week, and T. Sin; 
Lake—Clarke, Stanfield, and Co.—Westminster ; F. 
Midland Railway Company; B. Dadley, J. F. ‘Wampen, 
North, A. E. Esson, Mc m, Ed. Jackson, 
and W. Garden, Engineering Staff, Thames Ironworks, Another 
meeting having been fixed for March 4th, the meeting was closed 
with a vote of thanks to the promoters, 

February 11th. A. Leany, Sec. pro tem. 


FOREIGN MEASUREMENT OF HORSE POWER. 

Srr,—In your issue of January 30th, amongst the Notes and 
Memoranda, quoting from a contemporary, you give the measure- 
ments. of a horse-power as in use among several continental 
nations. Your contemporary has ied you into an error ortho- 
and technically with regard to that by 

ussia ; an error in itself of no great importance; only in view of 
the fact that the greater part of the steam horse-power of Russia 
is supplied by English manufacturers, it may be well that they 
should know eanetly the value put on their separate products by 
Russian customers. Strictly speaking Russia has no fixed 
standard for a horse-power ; technical men all know the French 
and English standards and use them indifferently for purel 
theoretical pu ; but for practical purposes the Englis 
standard has, I believe, the preference, and that for the following 


reasons. 

The Russian foot and inch are identically the same as the 
English, and are more universally used wherever measurements 
have to be taken than any other measure, The pressure gau 
in use are almost without exception those of Bourdon, Schaeffer, 
&c., showing English pounds on the square inch, and the laws 
relating to inspection of boilers—unless there is a very late altera- 
tien made in them—also use that unit. 

The only difference is that the Russian pound is lighter than 
the En, in et pee of 0°90283 to 1, so that 550 foot- 

nglish actually be 6203 Russian ; but, if the pressure 
of the steam is taken into the calculation, the division will 


naturally be expressed in the same units as that amel; 
There io, however, in 


English foot- 


works a Russian measure of horse-power, but still based on the 
foregoing, and named _pood-foot, from the next 
Russian unit of weight above the pound, consisting of forty 
pounds, 36°1132 English. Also the atmo- 
spheric pressure for engineering pur) is practically the same 
as ” English, and boiler inspectors give their certificates accord- 


e mistake in the spelling of the words denoting the terms 
and unit is of less importance, but for the sake of accuracy may 
be worthy of notice. ‘The word printed sy! had better be given 
as seela, the full word; and the double ¢ represents the sound with 
less chance of mistake. The combined word horse power is re 
in the wrong order of the two words; the full expression will be 

inaya-seela in the singular number, contracted Loschad,- 
seela; but the most common contraction is the omission of the 
and the simple word power, i.¢., secla, is 


word representing horse 
used when specting of actual engines, Thus an engine is of 
6 seel, 20-seel; 100 seel, and so on, only that the seed has lost its a 


and become plural, The name of the unit is foot-funt in ithe 

singular, and here the vowel “‘y” is in its right place if English 

tongues would sound it-in Russian; it is the Russian “oo,” 

The foot is therefore the English foot in name and ne grea | 

and the pound is the German name pfund, with the ‘d” 

into ‘t,” while the wei 
Kharkov, January 1880, O. A. CaMERON.~ 


THE HISTORY AND MANUFACTURE OF . 
STEEL. 


Proressor Alex. B, W. Kennedy, of University College, Lon- 
don, delivered last week two lectures on this subject at the 
Edinburgh amen od Institution. In the first he spoke of 
the a change which had recently come about in the meaning 
of the word steel. For centuries, he said, steel had been a 
material of use chiefly for Papeces, ous and instruments, 
where its extreme hardness and durability were its most valuable 
characteristics. But since 1830, when wrought iron first 
to be used in large structures of any kind—ships, bridges, and so 
on—engineers had rather turned their attention to some of the 
other qualities possessed by steel, and had tried to find a material 
having the strength of hard steel without its want of duc- 
tility. Such a material we now had in the so-called “ mild steel” 
produced by the Bessemer and Siemens and Siemens-Martin 
processes—a material of enormous value in construction, but in 
reality often rather a pure iron than a steel Fe After a 
short description of some of the Eastern and other primitive 
methods of making steel, Professor Kennedy descri in some 
detail the present method of making cast or crucible steel at 
Sheffield. He gave a short sketch of the life of Benjamin Hunts- 
man, the Quaker inventor of the cast steel process in the early 
part of the last cent and of the ruse by which his brother 
steel-makers succeeded in finding out his secret after their kindly 
attempt to prohibit the exportation of his steel—which they at 
the same time had declined to use themselves—had come to grief. 
He then sketched the various modifications of Huntsman’s pro- 
cess now in use, described the leading characteristics of the 
materials ery by them, and concluded with a brief mentio. 
of some of the other steelmaking processes, producing puddled 
steel, Uchatius’ steel, &c. 

In his second lecture he an by describing the common 
method of making wrought iron by “‘ puddling,” a process which 
he characterised as probably the roughest and most cruel of all 
metallurgical processes, while its rival—the Bessemer process— 
was the grandest and most beautiful. The processes of piling 
and rolling bar iron were briefly described, in order to show the 
nature of the shortcomings in them which were the causes of the 
great existing defects in wrought iron—defects the absence of 
which was essential to the development of the best properties of 
“mild steel” or ingot iron. The Bessemer process was then 
described in some detail—the pouring of the liquid cast iron into 
the converter, the turning on of the blast, the gorgeous ——— 
display which followed, the gradual changing of the flame from 
orange and yellow to pure dazzling white as the temperature rose 
and the metal e purified, the instantaneous turning down 
of the converter when a temperature had been reached beside 
which even the melted spiegeleisen looked positively dark, and 
then the pouring of the metal into ingots, and the conversion of 
the ingots into rails and.plates. ‘he lecturer then went on to 
describe the ‘‘ open hearth,” or Siemens process, as carried out at 
the Newton Works and elsewhere, mentioning some of its advan- 
tages, but declining to place the material produced by the one 
process higher than that made by the other. He then exhibited 
a number of specimens of mild steel, those made by the Siemens 

having been lent for the occasion by Mr. James Riley, of 
the Steel Company of Scotland, and showing in a wonderful 
manner the toughness and ductility of the metal they —— 
He showed also some specimens of Sir Joseph Whitworth’s com- 
ressed steel, as well as of mer steel, and some excellent 
orged work in Siemens steel made by Messrs. Denny, of Dum- 
barton. In reviewing the influence of the introduction of mild 
steel upon the iron industries, he paid special compliment to the 
Clyde shipbuilders for the way in which they had realised the 
vantages to be gained by the use of the new metal, and in 
ich, through many difficulties, they had now come to reap in 
success the reward. Not having for so long received their 
‘fair share,” arithmetically speaking, of Government work, they 
had been free to form and carry out their own ideas of what was 
best in design and in material, unhampered by the views of any 
Government department, relying solely on the excellence of the 
work they turned out, the trustworthiness of their steamers, 
and the economy of their engines. Speaking of the use 
of mild steel in bridges, the lecturer said he was sorry 
that under existing circumstances it was not possible to 
give any definite information as to the material to be used in 
the Forth Bridge, when and in whatever form it was ultimately 
decided to erect it. He hoped, however, that, when constructed 
it would be one of the greatest examples, if not the greatest, of 
the use of mild steel in the world, and would very Lge be 
an example of a structure whose very existence would scarcely 
have been possible but for this material. He sincerely hoped that 
a statement which had several times been published might not 
ve true, and that the company or the contractor might not 
nd it advisable to go abroad for a material in the manufacture 
of which our own country stood pre-eminent ; and especially he 
hoped it might not be necessary to go to a firm who, however 
magnificent the work they turned out, had adopted a system of 
carrying on their work with a secrecy which contrasted — 
with the openness with which they themselves had always nm 
treated by the manufacturers of this country. In closing, the 
lecturer remarked that before another generation we should, 
rhaps, see the last of the ‘‘ puddling” process; and besides 
aving a finer material, we should have the satisfaction of havin 
abolished for ever one of the last remaining processes in which 
man had been used just as a strong brute—a process which had 
hitherto held its own against any attempts to improve it. He 
was sanguine that before very long ingot iron might be used not 


only of wrought but also instead of cast iron in very many 
ces, 

Sourn Kunstneton Muszum.—Visitors d the week ending 

Feb. 14th, 1880:—On Monday, Tuesday, Saturday, free, 


co! ions, nesda: 
Thursday and Friday, admission 6d., from 10 a.m. till 4 edd 
Museum, 1566; mercantile marine, building materials, and other 
collections, 51, Total, 11,253. Average week 
aan 13,875, Total from the opening the Museum, 
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PARIS.—Madame Borveao, Rue de la Banque. 

BERLIN.—Asuer and Co., 5, Unter den Linden. 

NEW YORK.—Tuz and Roorra News Company, 
81, Beekman-street. 


TO OORRESPONDENTS. 


*,* In order to avoid and confusion, we it necessary to 
"inform correspondents letters of 
public, and intended for insertion in this column, must, in all 
writer to if, and bearing a 2d. 
answers received by us may be to their No 
notice will be taken of communications which do not comply with 
We cannot u or we 
must therefore request correspondents to 

Jor’ inecrtion. Tam ENGINEER, 07 


address of writer, not necessarily for publication, but as 
proof of good faith. 
anonymous ‘ 
Otp Susscriser.—We never heard of such a governor. Send more par- 
— the jacket fled with steam at a pressure of 52°5 Lb. 
ere are no books on on the 
“* Encyclopedia Britannica,” in 's Dicti ” 
T. BG You will probably find what you want in Box's ** Practical tise 
on Heat.” Messrs. B. F. N. Spon are the publishers. Price 12s. 6d. 


Coa.—Cogwheels are used in Newall and Fay's brakes. is no specral 
objection to them, but brakes are better without them, and when employed 


ht to be used as sporingly as 
Popes on Indian Engineering” are 
ished thly at the Th Press, Roorkee, Particulars 


you re. 

D. You were justified in expecting that guinea would be returned, 
but tres in the it 


SuspMARINE. —Submarine boats have often been proposed for use in warfare, 
and one was actually employed by the Confederates in the American war. 
tang bound tile bent. Mr. Garrett observes strict 


with regard to his invention. : 
E. P. gardons) (1) No, (i) and tin. There 
4 length o; number 
bends in it, taside.” No rule can be tala down for the 


specification should 
but care must be taken that 


invention, not covered by the sp ; 

W. Y. B. (Garnett-hill).— You are quite right in supposing that a combina- 
tion of an arch and a pair of su chains would bad results. 
Such a bridge might be made very nt in appearance, but it would be 
entirely wrong in goa As for your own sketch, you must bear in 
mind that nothing is easier than to elevations of bridges of 
any span, It is in working out details that the difficulties of the 
engineer arise, while it is in overcoming them that he finds an opportunity 
for the display of information, talent, and genius, 


TIDE MILLS. 
(To the Editor of The Engineer.) 
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HOOPING COTTON BALES. 
(To the Bditor of The Engineer.) 


pressed, as used in land and America. Corton. 
South Stockton, 16th. 


MACHINE FOR GRINDING BAND-SAW TEETG. 
(To the Editor of The Engineer.) 


Sir,—I should feel much obliged if any of your readers could give 
the address of the maker of a machine for ening 


TESTING FEED-WATER. 


Sim,—Can any reader give me a means of boiler feed- 
know the quantity contained 
so that measures can be taken 


; where can a ption of it be INTON, 
February 18th 
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CARGO STEAMERS. 

Some weeks ago we called attention in these to 
the great destruction of life and property ca’ by the 
incapacity of the modern cargo steamer to cope with 
gales in the Atlantic, the Baltic, or Mediterranean. The 
article to which we refer was reproduced by more than 
one influential journal, both in the North and in London. 
It directed attention to a great evil ;: and we have reason 
that it may be the means of doing 

ing to improve the system of constructing an in 
such vessels. Mr. Plimsoll has taken the matter up wit 
an impetuosity which does far more credit to his heart 
than to his head, and on this very day a question of 
breach of ee connected with his name is to be dis- 
cussed in the House of Commons. We are by no means 
disposed to endorse Mr. Plimsoll’s views. We have some 
hope that either the good sense of those concerned will 
lead them to take the requisite precautions uncoe or 
that Parliament will, by a temperate measure, enforce due 
care in the loading of grain cargoes. It is more than 


probable, however, that by far the larger peogorion of 
upon to 


the members of Parliament who may be call 

legislate on this subject will approach it in total ignor- 
ance of its real merits, unless they are previously supplied 
with information, and to afford public opinion the neces- 
sary aid, we propose here to explain briefly how and why 
it is that cargo ships are apparently suffered to go to the 
bottom without anyone interfering. 

The prominent idea in the minds of Mr. Plimsoil and 
many others is, of course, that “someone is to blame,” 
and we need hardly add that the someone is the “ship- 
owner.” Now, as a matter of fact, no one is to blame. 
Cargo steamers are lost because of defects in the system 
under which they are built, and owned, and worked ; and 
it will be found an excee ingly difficult thing success- 
fully to attack this system for reasons which we shall 
explain as we peecaed. The popular idea concerning the 
shipowner is that he is a man owning one or more ships 
all to himself; responsible for them, and yet very strangely 
failing to look after his property The truth is that shi 
belonging wholly to certain individuals or firms rarely 
are lost, save through causes which are not preventible. 
The “coffin” ships, as sailors term them, are usually 
“owned” in quite a different way. The value of every ship 
is invariably divided into 64 parts or shares, no matter what 
the worth of the vessel may be. ‘I'hus one 64th may be 
worth £2000 or £3000, or less than £5. One person or 
one firm may hold all the shares, but as a rule the shares 
in coffin ships are held by a | poo many persons. £400 
or £500 is about the value of each share in a large grain- 
carrying ship, and it is by no means unusual for each. of 
these chests to be held by four or five individuals, 
These shareholders know little or nothing about the ship. 
They draw dividends when there are any, and meet oak 
for repairs, if they are able, when they are made, The 
management of the ship is generally undertaken by some 


-| firm, nominally shipowners, sometimes ship brokers 
hen | Only; and very pean. to the captain is entrusted 
e shi 


the working of p. He decides to what 
ports she shall go what cargoes she shall take, 
and so on. But the responsibility of the ee or 
managers, or captains, is after all very limited. They 
have none of them any special interest in the ship, 


that | Which is simply a machine intended to do a certain 


as trade, and make the largest possible profits. Jt 
need hardly be added that the numerous shareholders 
never contemplate any moral responsibility devolving on 
them for the care of ship or crew; and if the ship 
founders at sea the  gctnmmy loss which falls on each of 
the numerous shareholders is comparatively very small, 
even if the ship be not insured. But to make matters 
worse, ship and cargo are always fully insured, The 
underwriters distribute the insurances among them: 
selves; and it is quite possible to calculate average tables, 
which will show exactly how many steamers will be lost 
in, say, ten years ; and this being the case, it is easy to 
charge such premiums as will insure the underwriters 
know or care very little about 
the merits or demerits of any individual steamer, 
and they are, of course, in their own minds, not 
morally responsible for the safety of the ship or 
crew in any way. Again, the Board of Trade is supposed 


from loss, The 


*| to see that every vessel is seaworthy before she gues to 


sea, and so Swyumr a | is shifted to official shoulders. 
Thus it will be perceived that it is nobody's business in 
particular to’ take care that Atlantic cargo steamers are 
properly built or carefully loaded. If such a ship is a, 
no one ‘on land is much the worse ; and engineers 
sailors find it so hard to get employment, that, no matter 
how dangerous a ship may be, a crew can always be got 
for her at a few hours’ notice. It will be almost impos- 
sible, under such conditions, for Parliament to properly 
fix responsibility ; and it will not be more easy to modify 
@ system which has, in some resi much to recom- 
mend it, while in others it is radically defective. 
There is much reason to fear that a bill compelling all 
ene be loaded in sacks or bags would operate as a very 
restriction in the case of steamers in the corn 


trade. The profits to be had in that trade are extremely | h 


above all things necessary that great despatch sho 

used in loading and unloading. The American ship- 
pers hate the name of sacks. The corn is loaded 
in bulk b: a rate which is astounding to 
those not familine iar with what can be done by machinery. 
We have known instances where 3000 tons of grain have 
been put into a steamer in thirty hours’ continuous work. 
This could not possibly be done if the whole were to be 
loaded in bags. The proper course to be pursued by 


| Parliament is to appoint a committee to take the evi- 
dence of shippers, captains, underwriters, and shipowners 


—by these last we mean members of firms who really hold 
sixty-four shares in each of their shi d from this it 
ought to be possibys to prepare a Bill which, while per- 
mitting the loading of corn in any way found most con- 
venient, would, at the same time, insure the building of 
ships in such a way that cargoes could not shift, and that 
the vessels would be better sea-boats than they are now. 
Legislation may be imperatively demanded, but on_this 
point we are not quite sure, because there is a 
movement now going on in shipping circles which 
that is required ; but if Parliament 
deals with the subject, it must handle it in a very 
cautious and temperate spirit. judice and fanaticism 
must be entirely absent ; and legislation must be based 
on a sero knowledge of all the very complex 
interests involved. It is ag possible that much good 
may be dune by Parliament; but it must not be forgotten 
that the of a crude, hasty Act in a hurry will work 
a great deal of haben and is above all pe. § to be depre- 
cated by those who Have the interests an well-being of 
sed-going engineers and sailors at heart. 


ENGINEERS AND MANUFACTURERS, 
In his inaugural address, delivered before the Institu- 
tion of Mechanical Engineers, at their late meeting, Mr 
E. A, Cowper struck a note which we think will be 
found worth listening to by all who are interested in the 
manufactures and prosperity of England. He first pointed 
out the folly of shutting our eyes to what is now going on 
around us. in many countries ; that is, to the immense 
development of trade and manufactures which has taken 
place, both on the Continent and in America, within the 
experience of many now living. The consequence of 
this development must necessarily be that those countries 
are able largely to supply their own wants in the way 
of manufactured commodities, instead of dependin 
entirely, as they used to depend, soe England ; an 
that in some few cases they are even able to enter the lists 
with us in the competition for neutral markets. That both 
these statements are true nobody can venture to deny. 
It may be enough to point to the well-known fact that 
Herr Krupp is at this moment supplying a large quantity 
of steel rails to an English company, as showing that 
Germans are able at times to make steel rails as well 
and as cheaply as ourselves, Granting, then, the truth 
of these two statements, it is clearly worth while to 
inquire, first,.as to their causes; secondly, as to their 
consequences ; and, thirdly, as to the remedies of those 
consequences, so far as they affect adversely the interests 
ith regard to the causes, Mr. Cowper directs our 
attention to one point which, we think, is worthy of 
notice. It is at first sight strange that the Continent, 
which a generation ago was almost without skilled labour 
of any kind, should so suddenly have been enabled to rival 
us in work for which technical skill is supposed to be 
essential. Mr. Cowper points out that this is due to the 
concurrence of two causes—the formation of railways 
on the Continent, and the introduction of machine too 
in England. As soon as foreigners were in possession of 
locomotives to work their railways, they be to need 
the means of repairing them. These were found ready 
to their hands in the engineering tools of all descriptions 
which had lately sprung into general use in Britain: 
These tools were imported into foreign shops, and it was 
soon found that, with the assistance perhaps of an 
English foreman, the unskilled but docile workmen of the 
Continent were able to manipulate them sufficiently well. 
Hence the work of repairs, and afterwards of renewals, 
came to be done abroad, without any need of that pecu- 
liar and varied skill which the old millwrights of 
England were compelled to possess. We may go 
a step further, and say that this simultaneous develop- 
ment of manufactures and of machinery gave thé 
foreigner another advantage. For his unskilled work- 
man, having been at last taught how easy a thing it 
was to mind a first-class machine, was content to do so, 
without thinking that he deserved thereby any marked 
increase over his old rate of wages ; whereas the skilled 
millwright, taken away from the bench and vice to sit 
down by a lathe, naturally looked to retain the bie gt to 
which his mechanical skill had formerly entitled him. 
We remember a curious instance of the same tendency in 
the casé of a wages dispute which arose, some years ago, 
in the tin-plate trade. It then appeared that the “tin- 
men” had been getting for the past years exactly 
the saine price per box of finished plates, although im- 
proved mechanical appliances now enabled them to turn 
out at least half as many again per dayas when that 
price was settled. But although the gone of the 
process was thus increased, while the required for 
its performance was of course diminished, the tinmen still 
vist a desperate resistance to any diminution in their rate 
of wages. Weare notnow concerned to blamethem, but only 
to point out the advantage which a firm would have had 
a nees, and with a corresponding scale of wages ; 
oa the same holds in the case of the competition be- 
tween English and continental makers. Let us now 
look at the consequences. It is clear that these must 
inevitably the ition of England as a 
manufacturing country by bringing other nations nearer to 
an pager bat: her ; and that they must at least tend to 
lower it absolutely by leaving a more restricted sale for 
er manufactured products she formerly enjoyed. 
With rd to the former item, there is no need to waste 
time it. No country can to main- 
tain for ever the position of being the workshop of the 
world, But the latter item represents a tendency 
only, which may or may not develope into 
actual fact. For the wants and demands of man- 


kind are enlarging in an ever-increasing ratio, and 
though England is now only one — the nations, 
her industries may yet flourish as vigorously as ever, pro- 
vided, and only provided, that she keeps to herself such 


a preponderating share in the trade of the world that 
what rough the increase of general demand 


| Guess, Ue UY the 
} 
may ve Oolained vy writing 10 the Principat. 
L. B. (Dumbarton).— You can obtain from the Great Seal Patent-office, 
Southampton-buildings, London, Abstracts of Patent Specijications relating 
| 
. —It is not necessary 
the not_ include or | an 
S1r,—I shall be glad if you will permit me te repeat my inquiry ' 
relating to the bok I shall be obliged to any correspondent wh 
say where, in what books, or elsewhere, I can find accounts of | 
as used many years ago. R. H, 
Montrose, N.B. 
Sir,—I should feel greatly obliged to any of your readers who can = 
either inform me, or tell me where I can obtain information, 
cerning the most recent improvements in appliances for puaching ; 
holes and rivetting the iron bands round cotton and other Dales w 
| 
here was one of French make at the last Paris Exhibition, bu 5 
cannot learn anything of it. Was it successful? x. 
Openshaw, February 12th. 
(To the Bditor of The Engineer.) 
| 
o prevent incrustation in the boilers. Also have heard of an apparatus 
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may compensate for what she loses by the competition of 
other countries. 

How, then, is England thus to maintain a long, if no 
longer an undisputed, lead in the race for industrial 
Her insular ition between the civilisa- 
tions of the Old and the New World, her vast stores of 

and iron, her unrivalled resources both in capital 
and in labour, are clear and undoubted advantages. But 
against these must be set the facts that she is an old 
country, whose natural wealth has been drawn upon so 
long as to be seriously rm guia that her working popu- 
lation is too much crowded together; that it is to some 
extent spoiled by long-continued prosperity, and that all 
classes are too much pered by the stiffness of tradi- 
tions, and not sufficiently ready to expand themselves 
in the various directions which the change of times lays 
open. It is to this lastdefect thatthe President of the Insti- 
tution of Mechanical Engineers directs our special atten- 
tion, and all who know much of English manufacturers 
must agree that there is too much of truth in his remark. 
On the one hand, in the case of an established business 


for the supply of any particular class of machinery, the: 


management is too often found to have got, as it were, 
into a groove. The patterns, the designs, the arrange- 


~ ments, which were goud enough in the past, are good 


eno for the present, and ought to be good enough, 
also, for the future. It is very much easier, and simpler, 
and cheaper, so long as orders are plentiful, to go on 
repeating these designs over and over again than to 
spend time, and money, and brains on the working 
out of improvements, and perhaps fail to please the 
customers so well after all. On the other hand, those 
customers themselves—-manufacturers say of cotton, or 
linen, or paper, or any other ope demanding special 
machinery—are too apt to serenely contented with 
just the tools that they have always been in the habit of 
receiving. They know exactly how muchthey will do, and 
how they will do it; and the proffer of any new-fangled 
device, that will perform the work cheaper and better, 
is looked upon rather as an interference. It will be seen 
that we have here assumed a case in which the work is 
actually done by machinery, though of an old-fashioned 
and imperfect character; but there are, we fear, plenty of 
instances such as Mr. Cowper touched upon, where work 
is still done wholly or chiefly by hand, where machinery is, 
or might be, available for the —— Every such case 
should be regarded asa relic of barbarism, having a direct 
tendency to pull England backward in the industrial race, 
and no effort should be spared to put an end to it at once 
and for ever. How is this desirable result to be achieved? 
We believe that Mr. Cowper has pointed out the most 
practical solution of the problem. It is by means of an 
enlightened and free intercommunication between the 


. manufacturer and the engineer. Neither party can do 


the work that is required without the assistance of the 
other. If improvement is left solely in the hands of the 
engineer he will find himself hampered in two ways. In 
the first place, to make a successful invention is almost 
impossible without a thorough and accurate knowledge 
of the present modes of working, and of the improve- 
ments needed, such as an engineer cannot, in general, 
ssess. Secondly, an engineer cannot bring forward an 
invention himself ; he must induce some manufacturer 
to adopt it. Now this, where manufacturers are of the 
kind which we have described above, is apt to 
be by far the more difficult thing of the two. 
On the other hand, if the manufacturer becomes 
himself the improver of his own machines, he will 
be grievously impeded by his want of technical 
knowledge and skill, and will be likely to spend his time 
and money on devices either old or useless. Moreover, 
if he does succeed in effecting a substantial improvement, 
it will clearly be his interest to keep that success strictly 
to himself, instead of publishing it for the benefit of the 
world. Not long ago a manufacturer of a very important 
product remarked to us that he possessed machinery, 
worked out by himself, which he had roved to be far 
superior to anything else in the trade. We urged him to 
make his results pal lic, and what was his reply? “Why,” 
he said, “I have been hard at work for twenty years over 
these improvements. I have spent months of my own 
time and hundreds of pounds of my own money upon 
them ; and now that I have perfected them at last do 
you suppose that I am going to let my competitors into 
the secret ?” Now we are not going to cry out against 
this answer as narrow-minded and illiberal. We do not 
see that we can expect a manufacturer to give away for 
— the results of his labour and experience, an 
more than we =< a consulting engineer or Queen’s 
nsel todo so. But this is one case out of many where 
substantial improvements are prevented from being used 
to public advantage by the action of the persons them- 
selves who have produced them. 

We hope we have said enough to establish that the 
essential want of our time and country is, as Mr. Cowper 
well expresses it, “a great deal more co-operation 
between manufacturers, who know what is wanted, and 
engineers who would quickly find out how to accomplish 
it.” He instances the case of the United States, where 
any invention which has any promise in it can always 
find somebody to try it exhaustively, and adopt it if sue- 
cessful; whereas in England it may lie dormant for years. 
A good deal of the difference between the two countries 
in this respect may no doubt be traced to the much 

ter versatility of the American manufacturer. He 

is by no means a man of stereot ideas; his leading 
= is to “go ahead,” and improve everything as 
ong as anything is left to improve ; and whether this be 

to his own ultimate advantage or not, it cannot fail to be 
to the advantage of the trade to which he belongs. More- 
over, he is generally a man of large and varied experience. 
In any case he not been brought up from a boy in a 
single establishment, his father’s or his uncle’s, plodding 
round, like a horse in the mill, and seeing onal hedge 
nothing whatever of what is going on in the world outside. 
The evilof this custom, so common amongst English manu- 
facturers, becomes especially apparent from this point of 


view. We doubt, on the other hand, if a manufacturer 
can do better with a promising son than to make him an 
engineer, and at the same time throw open to him, both 
during and after his pupilage, the whole working of his 
own trade. Such a man, if he — by his oppor- 
tunities, will probably be the very best person to initiate 
valuable improvements in that particular branch of 
manufacture ; nor do we believe that he will be the worse 
qualified to succeed to the management of his father’s 
works whenever the latter thinks it time to retire. 
Meanwhile engineers and manufacturers may at least 
follow Mr. Cowper's advice to meet interchange 
their ideas, and correspond freely. For this there are 
abundant opportunities, at present but scantily utilised. 
Itis remarkable how little detailed information exists as to 
the mechanical processes involved in many of our staple 
industries. Thus we take, almost at random, the follow- 
ing classes of machinery, and ask any of our readers if they 
know where to lay their hands on any absolutely eek 
description of them in their latest developments :—Bolt 
and nut making, brick making, chain making, coal getting, 
flax spinning, silk spinning, gunpowder making, loc 
making, nail making, paper making, railway wheel 
making, stone dressing, tube making, woollen and 
worsted spinning. What we are speaking of isnot merely 
a description of some particular machine, but of the 
whole processes of manufacture in minute detail, and of 
the way in which these are carried out, according to the 
best practice. Such information is never easy to obtain ; 
but let us hope that it may become more accessible in 
the future, and thus enable the talent of our engineers 
in general to exercise itself freely upon the improvement 
of those manufactures to which, in large measure, England 
owes her position among the nations of the world. 


BLAST FURNACE WORK IN THE UNITED STATES, 


THERE is some reason to believe that the blast furnaces of 
the United States turn out more pig iron per week than those 
of Great Britain. It is at least certain that in this country 
an output of 320 tons from even the largest furnaces is con- 
sidered very good work, but in America 350 tons is said to 
be a very usual make. All that has hitherto been done in 


this direction, however, seems, if a report in the American’ 


Manufacturer is to be credited, to have been beaten by a 
new furnace recently started by the Edgar Thompson Steel 
Company, at Braddocks, near Pittsburg. It is only 13ft. in 
diameter of bosh and 65ft. high, and had only been in blast 
alittle over four weeks, yet we are assured that in the last week 
of January it made 536 tons of iron, and the fuel consumption 
is said to have been only 1 ton of coke to the ton of iron. 
Such a statement as this makes large demands on our powers 
of belief, and our authority realising this fact in good time, 
supplies several reasons for a performance so extraordinary. 
Thus we are told that the lines of the furnace differ greatly from 
the ordinary furnace lines, being chiefly remarkable for a wide 
hearth and a wide top. ‘The bottom of the furnace is 7ft. 9in. 
in diameter, and the lines run perfectly straight to the bosh, 
which is 23ft. Gin. from the bottom, the inclination being 
about 834 deg. From the bosh the lines again run perfectly 
straight to the top, which is 10ft. in diameter. The lines of 


the furnace therefore are simply the frustra of two cones: 


joined together at the base. The area of the bosh is 132°73 
square feet ; of the top, 78°54 square feet, and of the bottom, 
47°17 square feet. Such lines have often been tried 
before, and certainly without any remarkable result being 
secured. As for the stoves, they are fire-brick, of the 
Siemens-Cowper-Cochrane type, built by Messrs. Taws and 
Hartman, of Philadelphia. It is not stated what the 
temperature of the blast is. After devoting much space to 
showing that the success of the furnace is. mainly due to its 
lines, our contemporary supplies what is really the solution 
of the whole question, which is, that the ore used is easily 
reduced:—‘‘The Edgar Thomson Steel Company have for 
several months past been laying in a supply of the best ores 
of the world, including the Lake Superior, Spanish, and 
African ores, all of which are notable for the ease with which 
they may be rushed through a blast furnace. A careful selec- 
tion and mixture of these ores had no doubt much to do with 
the large product.” It is a pity that no information is 
available concerning the quality of the iron thus “rushed 
through a furnace.” 


RAILWAY PASSENGER TRAFFIC. 


Tue official reports and balance-sheets of the chief railways 
show that there is a falling off for the first time for many years 
in the general volume of railway passenger traffic. It is not 
only on railways serving mineral districts, such as the North- 
Eastern, but it is also on railways that traverse districts less 
affected, such as the Great Northern. Contrasting the volume 
of the passenger traffic on the latter line for the last six 
months, with that for the corresponding half of 1878, we have 
some interesting facts. ‘The numbers of first-class passengers 
fell off from 545,628 to 488,019 ; and those of the second-c 
travellers fell from 1,551,771 to 1,490,292. Finally, there was 
declension in the most important class of traffic—the third- 
class—the numbers in which fell from 8,359,693 to 8,290,144. 
Naturally the fall in the volume of the traffic was accompanied 
by a declension in the monetary results. The receipts from 
the first-class passengers fell by £8200, those from the second- 
class passengers fell by £6400, and those from the third-class 

gers fell by £3100 during the six months, when con- 
trasted with the corresponding six months of the previous 
year. The season-ticket holders are excluded from the cal- 
culation in every case, and it may be added that there was a 
slight increase in the receipts from this source. But the total 
amount of the passenger traffic. shows a falling off in every 
class, though it is the heaviest in the upper and intermediate 
classes, On the North-Eastern Railway the declension is still 
more marked, there being a falling off of, in round numbers, 
86,000 first-class passengers, 119,000 second-class, and 440,000 
third-class passengers, but in this instance also the percentage 
of loss is by far the greatest in the two higher classes ; and 
erally it may be said that the + railways show that the 

ull force of the depression was felt by them in the nger 
trattic during the recent half-year, oh also that the declension 
numerically and financially was the most marked in the 
returns of the two upper classes. The more recent weekly 
returns seem to show that the dulness is passing away, and 
that the increase which has been so long wanted in the pas- 
senger traffic will speedily re-commence. With the revival 


of trade, traffic returns will improve, but much depends on 
the weather ; more, indeed, than is generally supposed, 
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Torpedoes and Torpedo Warfare. By C. W. SLEEMAN, in 
late Lieut. R.N., and Imperial 
Navy. Portsmouth: Griffin and Co, London: Simpkin, 
Marshall, and Co. 1880. 
Tuis book has 309 large octavo pages, and it is illustrated 
by fifty-seven engravi of various dimensions. The 
title-page informs us that the work contains a “com- 
plete and concise account of the rise and pro of sub- 
marine warfare ; also a detailed description of all matters 
appertaining thereto, including the latest improvements.” 
rom this it appears that Mr. Sleeman has not been 
afraid to promise a great deal; and we may suppose that 
the title-page was written after the book was complete, 
and when its author felt that he had executed the task he 
had set himself very well indeed. We do not pro- 
pose to prove that he has not kept his promise ; 
on the contrary, we admit that the book is w 
written, and that it really does contain the very 
latest information concerning torpedoes and torpedo 
warfare. But while we say we must add 
that our author has left out a great deal that might 
be said with advantage, possibly because he f to 
make his book too big. For a almost throughout 
he has reserved all expression of his own opinions, and 
contented himself with dry statements of fact, synoptical 
records of experiments, descriptions of inery and 
apparatus supplied to him by others, and mere or less 
detailed accounts of events which took place during the 
Russo-Turkish war. But in a book such as this, on a 
subject almost new, and the literature of which is meagre 
to a degree, the reader looks to an author well acquainted 
with the matter with which he has dealt for counsel, 


| guidance, and help in settling vexed questions, and not 


finding what he wants he is disappointed. In this sense 
Mr. Sleeman’s book is disappointing. We hope that in a 
second edition he will supply what is wanted. 

Our author’s style is excellent. It is at once terse 
and lucid, and he has arranged his matter very con- 
veniently. The book covers a very wide range, for 
torpedo work is one of the most scientific developments 
of modern warfare; indeed, in a pre-scientific age, 
attack and defence by submarine mines must be almost 
impossible. To illustrate what we mean, we may cite 
three factors in torpedo warfare, which have demanded for 
their development the most profound scientific research 
and the highest engineering skill. The first is the explo- 
sive used ; the second the electrical apparatus employed 
to fire submarine mines or to defeat an attacking force ; 
and the third is thehighspeed torpedo boat, a craft the like 
of which never was seen until within the last’ few years, 
and which would never have been produced at all but for 
the stimulus to inventors supplied by the desire of Govern- 
ments to have at any price locomotive torpedoes which 
would move faster than any ship in the world. Now, 
our author deals, and that very fully, with explosives, 
and electricity, and torpedo boats; and when we have 
said this it will be understood that his book must cover 
a very wide range, and that it is impossible it can cope 
exhaustively with torpedo warfare in all its multifarious 
ramifications. 

We shall make no attempt to follow our author closely. 
As we have said, his style is exceedingly concise; so 
compact in truth that it would be almost impossible for us 


to summarise his facts within anything like the space at. 


our disposal. It must suffice if we say concerning this 
book that it really does to a very large degree fulfil the 
promise contained in its title-page, and pass on to state 
some of the deductions which we have drawn from its 
contents. 

There are three great systems of —— namely, the 
submarine anchored mine, exploded either by contact or 
by electricity ; the locomotive me represented by the 
Lay and the fish torpedoes ; and the locomotive torpedo, 
to which motion is imparted either by towing, as in the 
case of Harvey’s apparatus, or by fast steam launches, as 
in the case of the spar or outrigger system. Each of 
these possesses its own advantages and disadvantages ; 
and up to the present time in practical warfare, at 
events, the latter have so far outweighed the former a 
notwithstanding the expenditure of enormous sums 0 
money, great ingenuity, and no small skill, torpedoes have 
accomplished little or nothing hoe when they have 
taken the offensive. On the other hand, when they have 
been employed solely for purposes of defence, they have 
acted very effectually, even indirectly. In other 
words, the very idea of a sunken mine fills sailors of all 
nationalities with something very closely resembling 
terror, and the bare statement judiciously circulated that 
a given harbour or tead is filled with sunken 
torpedoes has been found to act as an adequate protec- 
tion. Thus our author, speaking of the tremendous moral 
effect of torpedoes, writes, “In the Franco-German war 
the superiority of the French over the Germans, in the 
matter of ships, was more than neutralised by the use on 
the part of the latter of electrical, mechanical, and 
dummy mines for the protection of their harbours, é&c. 
In regard to the utility of the latter, it is on record that 
a certain German port was entirely defended by dummy 
mines, the Burgomaster of that place having been 
unable to obtain men to place the active mechanical 
ones in position, owing to the numerous and _ serious 
accidents that had previously occurred in other German 

rts at the commencement of the war in mooring the 
latter kind of submarine mine. The effect, so far as 
keeping the French at a distance, was precisely the same 
as though active instead of dummy mines been 
employed, thus further proving the vast moral — 

by torpedoes.” Again, speaking of the Russo- 

urkish War, our author explains that the strange 
supineness of the Turkish fleet, which, as our readers 
are aware, did little or nothing, “may be traced almost 
entirely to the assumption—w in nine out of ten 
cases was an erroneous one—on the part of the naval 
Pashas and Beys that every Russian harbour was a 
mass of submarine mines, and this in sevéral instances 
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extending many miles to seaward. So, also, some of the 
many failures experienced by the Russians in their 
numerous boat torpedo attacks were due in t 
measure to an erroneous supposition on the part of the 
captain of the Russian steamer Constantine, employed to 
convoy torpedo boats, that the Turks had defended the 
entrance to a distance of some miles to seaward of their 
harbours, and thus the tor boats were despatched to 
the attack some miles off the entrance, causing them, 
— to the darkness, to enter the harbour in which 
the Turkish vessels were lying in a very s ling 
manner; and to a similar reason the failure of the 
Russians to capture Sulina in the attack made on that 
nae in October, 1877, was principally owing, they not 

ing to send their Popoffkas to attack from the sea.” 

Our author gives a very interesting table, which is a 
synopsis of the historical events that have occurred in 
connection with the history of the torpedo; and in it we 
find that although experiments on the destruction of 
ships made in time of peace are uniformly successful or 
nearly so, the actual use of the torpedo in warfare has 
given results, doing in many cases quite 
as much harm to those who used it as to those attacked. 
In a word, the torpedo in all its forms is an exceedingly 
dangerous machine, and to a considerable extent un- 
pv porn and beyond control. It is yet in its infancy; 
and if its moral effect is already so great that dummy 
torpedoes, or even less, the idea that torpedoes were laid 
where it was pogo | impossible they could be put 
down, sufficed to paralyse two hostile fleets, what is to 
be expected when the torpedo has been ae to per- 
fection? Up to the present it appears that the sunken 
or non-locomotive mine is most successful; for it would 
be quite possible to so fill the Thames, for instance, with 
torpedoes that no hostile ship could get far above 
Gravesend, and this while we incurred very little risk. 
Thus for the tw of defence, the torpedo would 
nearly all-powerful; on the other hand, for attack the 
torpedo is very far removed from perfection. Mr. Slee- 
man gives minute descriptions of the ag attempts 
made 4, Bes Russians to destroy Turkish ships with 
torpedo boats, of which two only were successful; and in 
one of these cases the Russians thank for 
their success the cowardice, or something even worse, 
of an officer in command of the guard boats. 

It is not improbable that those interested in torpedoes 
will turn eagerly to the panes describing the fish torpedo, 
in the hope that they will find the “secret” for which 
our Government paid £17,500 to the inventor revealed. 
The secret has, however, been sold to almost every 
Government, and may be regarded as public property ; 
all officers, however, are pledged not to reveal it when 
they receive instructions in the use of the Whitehead or 

ish torpedo, and Mr. Sleeman tells nothing about it save 
what was already well known. The book contains a 
very interesting description of the Lay torpedo, an 
American rival of the fish torpedo, and about this we 
a? have more to say at another time. 

inally we may commend Mr. Sleeman’s book to all 
who are interested in naval warfare or coast defence. It 
can hardly fail, we think, to become a Government text- 
book for the instruction of naval students. It is not free 
from faults which may be remedied in a second edition; 
they are all of omission more than commission. The 
publishers have done their work very well, but the type 
appears to us to be an American, not an English fount, 
and the way in which the book has been fot up resembles 
American style far more than that of English printers 
and engravers. This is not a defect, but it isa thing 
worth notice. 


PRIVATE BILLS IN PARLIAMENT. 


On the 12th inst. the Senior Examiner, Mr. Frere, decided 
that the Rathmines and Rathgar Township (Vartry Water 
Supply) Bill, which was opposed, had not complied with Stand- 
ing Orders, The opposition to the Lynn and Fakenham Rail- 
way Bill was continued at great length before the uther Examiner, 
Mr. Robinson, and the case adjourned. The following were 

stponed :—East Norfolk Railway (opposed), Fakenham and 

elton Railway (opposed), 

On the 16th the Examiners decided that the following Bills 
complied with the Standing Orders :—Millford Docks, Llantris- 
sant and Taff Vale Junction Railway, British Gaslight Company 
(Limited), Staffordshire Potteries, Southern Railway (Cashel Ex. 
tension Abandonment), Bristol and Portishead Pier and Railway, 
Sligo, Leitrim, and Northern Counties Railway; Caledonian 
Insurance Company, Llanelly and Myn dd-Mawr Railway, 
Caledonian Railway (Additional Powers), Maidstone Gas, 
Southwark and Vauxhall Water, Prescot Gas, Hundred of Hoo 
Railway, Loose Valley Railway, London and South-Western 
a Devon and Cornwall Railway (No, 1) Bill. In the case 
of the Wandsworth ands Putney Gas Bill the decision was that 
the Standing Orders had not been complied with. The following 
were pw med :—Maldon and Mersea Deep Railway and Pier, 
Cardi ater. 

On the 17th, the Examiner decided that the following Bills 
complied with the Standing Orders :—Belfast Street Tramways, 
Malton Gas, Exmouth and_ District} Water, Hyde G 
Hounslow and Metropolitan Railway, Cardiff Water, Bristol 
Port and Channel Dock. To the petitions with rd to the 
Birkenhead Borough Bill and the Bayswater, “Marylebone, 
King’s-cross, and Islington Tramways Bill, both of which were 
unop} there was no appearance. The following were post- 
pone :—South London  eaerement (Extensions), London Tram- 
ways Company (Limited), Metropolitan and Metropolitan 
District Railways (City Lines and F'xtensions) (opposed). The 
Standing Orders Committee sat on the same day, for the first 
time since the commencement of the session for the dispatch of 
business. In relation to the Southsea Railway Bill and the 
Gateshead and South Shields Tramways Bill, the Rtanding Orders 
were dispensed with, and the Bills allowed to proceed. In the 
case of the London Steamboat Company (Limited) Bill the 
Standing Orders were not dispensed with. e Scarborough and 
Whitby way Bill was adjourned, 


Tue Gas Encrverrs’ Diary AND TEXT-BOOK FOR 1880,—We 
have received a copy of this diary, which contains much that 
will recommend it to those for whom it is intended. It comprises 
a good business diary, with four days on a e—quarto—and 
amongst the useful information attached are tables of discharge 
of gas through mains, cost of cast iron pipes per yard at different 


prices per ton—analyses of gas coal and some articles on gas 
grewee exhausters, purifiers, and on the electric light, as 

ustrated by various forms of lamps, and a directory of gas 
companies in Great Britain and Ireland. 


THE ENGINEER. 


GAS. ENGINES. 

Gas engines have lately been brought so prominently before 
the public at the different exhibitions of gas appliances, held 
by gas companies in varions parts of the country, and more 
recently by the large display of engines of this class at the 
Royal Agricultu: Show at Kilburn, that a few words 
about their history, and short description of those at present 
in the market, may prove of interest to our readers. 

It is not our intention to go deeply into the principles of 
gas engines, but to give a short résumé of what has been done 
to develope these engines from the earliest up to the present 
time. That the prejudice that originally existed against this 
class of engines is being rapidly overcome is evident by the 
variety of Pega to which these engines are now being 
applied. is prejudice was no doubt originated by the 
failures of the early engines, before the combustion and com- 
bination of gases had heen thoroughly investigated. The 
feeling was greatly increased by the jealousy of small 
steam engine makers, who saw in these new engines formidable 
rivals to their own productions, and naturally cried down the 
new comers. 

The first patent for what may really be called a gas sngiee 
was taken out in the tee 1791 by one John Barber. It is 
described in his specification as ‘‘a patent for using inflam- 
mable air for the purpose of pean motion.” Coal, wood, 
or oil, or any other combustible matter was placed in a retort, 
and the smoke or vapour collected and cooled in a reservoir. 
Tt was thence conveyed by an air _— to a compressor or regu- 
lating bellows which supplied an exploder. Common air was 
then injected in due proportion, and the explosion was then 
affected by means of a light, Here then is roughly the prin- 
ciple of some of the most modern gas engines. 

n the year 1794, Thomas Mead obtained a patent for an 
apparatus by means of which, when air, gas, or other elastic 
fluid came in contact with ignited combustible matter, »x felt 
the power of heat in a confined space, it became decom- 
posed and expanded by the heat, and by the evolution and 
expansion of its component acted on a piston and 


be | exerted power. His specification also shows how he obtained 


a vacuum under his piston which the atmosphere pressed on 
and forced it back. This is in part the principle on which 
the Otto and Langen atmospheric engine acted, which is 
described further on in this paper. 

The principle of the hydrocarbon engine, manufactured by 
Geo. Brayton, of America, and by Messrs. Thompson, Sterne, 
and Co., of Glasgow, was partly anticipated by Robert 
Street, who in 1794 obtained a patent for an apparatus from 
which he pro to obtain motive power by means of a few 
drops of spirit of tar or turpentine being poured upon the 
heated bottom of a cylinder, and thus being converted into 
vapour. Air was then sucked into the cylinder, and an 
explosive mixture formed, which when ignited forced up the 
piston, and thus by suitable mechanism gave motion to 


machinery. 

The first mention we find of automatically governed 
engines is in a patent granted in the year 1833 to Lemuel 
Wright. The specification mentions that governors were 
applied to the engine to regulate the quantities of gas or air 
supplied to the cylinders. Various patents were granted 
between this time and 1860, which appear to have been more 
or less improvements of the af>re-mentioned patents, but none 
came into practical use. In 180 we find a communication from 
J. Lenoir was granted a patent for an invention consisting of 
the application and use of an inflammable ig: mixed with a 
proper proportion of atmospheric air, and ignited inside a 
cylinder by means of electricity. The explosion thereb 
produced, acting on a piston, produced motion, whi 
was transmitted to a driving shaft. The supply of gas 
was regulated by a suitable governor. In the same year 
Pierre Hugon obtained a patent for an engine somewhat simi- 
lar in principle to the above. These, we believe, were the 
first two gas engines which came into anything like prac- 
tical and gen use, Later on—in 1860—Pierre yy 
obtained a provisional protection for improvements in his 
former specification. This applied to an improved method of 
lighting his charge, and for which purpose he used red-hot 
platinum wires. These engines were made double-acting, and 
—_ difficulty was experienced in keeping the cylinders cool. 

ey were found to be uneconomical in practice, and never 
came into very extended use. A few of them may, how- 
ever, still be found at work in various parts of the country. 

The first patent taken out in connection with the well- 
known atmospheric gas engine of Messrs. Otto and Langen, 
of Deutz, near Cologne—afterwards manufactured in this 
country by Messrs. Crossley Brothers, of Manchester, the 
present makers of the ‘‘ Otto” engine—was in the year 1863, 
and was improved in 1866, in which form the engine 
was subsequently made in this country. In this engine an 
explosive mixture of air and gas drives up a light piston 
attached to a rack in gear with a spur wheel on the fly-wheel 
shaft. This wheel is not connected with the shaft, but, by 
means of a ratchet wheel, or friction clutch mechanism, 
allows the piston to fly up free of the fly-wheel shaft when the 
explosion takes place ; and on a partial vacuum being formed 
under the piston by means of the condensation of the pro- 
ducts of the explosion, the piston descends by the pressure of 
the atmosphere. The friction clutch is then thrown into gear, 
and imparts motion to the fly-wheel shaft. This engine was 
found to be extremely economical in practice, only 21 cubic 
feet of gas ae indicated horse-power per hour being consumed. 
Upw: of 4000 engines were made on this principle here and 
on the Continent, and a large number are at present doing 
good work in this country. 

In January, 1874, a communication from Frederic Gilles, of 
Cologne, was granted a patent for improvements in motors 
worked by gas, as follows :—An elongated cylinder open at 
one end is provided with two pistons, a loose one, and a 
‘* working” one, connected in the usual way to a crank on the 
main 8 which is provided with a fly-wheel. Assuming 
the working piston to be at the extremity of its inward stroke, 
on turning the fly-wheel it is drawn towards the outer end of 
its stroke, prone By | the loose piston, until the latter is 
stopped by a crosshead on the rod attached to it. The working 

iston continuing its movement causes a ial vacuom 
hind it, in the space between it and the loose piston. The 
charge of mixed gas and air is then admitted into this space 
and is exploded. The force of the ion causes the 
working piston to move onwards to the end of its stroke, and 
at the same time forces the loose piston to move quickly in the 
opposite direction. A vacuum is formed between them, 
which draws up the working piston, while the loose piston is 
held fast at the top of the cylinder by suitable mechanism. 
‘When the working Bt reanr- nears the top of its inward stroke, 
the loose piston is released, and falling rapidly expels the pro- 
ducts of combustion at the exhaust valve, and the action is 
then repeated, be seen from the above description, 
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the engine is made with the cylinder vertical. The licensees 
for this country were Messrs. L: Simon and Son, of Notting- 
ham, who made several of these engines. 

The engine bears a remarkably close resemblance to, and, 
in fact, may almost be said to have been anticipated by a 
patent taken out in May, 1864, by Francis Wenham, for ‘‘an 
engine worked by explosive mixtures.” The specification 
describes an engine whose action appears to have been pre- 
cisely similar to the above. We are not aware, however, 
that an engine ing to his specification was ever 
brought out. 

In May, 1876, Messrs. Otto and Langen, of Deutz, took out 
a patent for a gas engine, which, after several modifications 
and improvements, resulted in the production of the now well- 
known “‘ Otto” silent gas engine, which has since come into 
such extended use in this country and on the Continent 
Indeed, there are few large towns in land where many o 
these a may not be found at work. The principle o 
which this engine works opened an entirely new field t® 
scientists and engineers, and it may be looked on as the fore® 
ranner of an entirely new class of gas engines. This was the 
first engine in which a gradual expansion of the charge of gas 
and air was utilised, thus insuring economy in working. 
By introducing a diluent of atmospheric air, or other neutral 
= in sufficient quantity, with a small charge of coal gas, the 

ighly explosive nature of a purer mixture of oxygen and 
hydrogen, or air and coal-gas, is reduced within an easily 
ae compass, The charge is compressed in the 
cylinder, and then on a light being admitted, is exploded, or 
to speak more correctly, ‘‘ burned,” and this ignition expand- 
ing the neutral remainder of the charge, a well sustained and 
but gradually diminishing pressure is brought to bear on the 
piston throughout the length of the stroke, and a total 
absence of shock to the working parts is thus insured. We 
have seen di s taken from these engines at work, 
and they show a beautifully regular expansive curve, 
falling gradually from 160 lb. at the commencement of the 
stroke, to about 40 1b. on the opening of the exhaust valve. 
A chief advantage that this engine possesses over others in 
the market is that it performs in one cylinder what others are 
compelled to do in two, namely, the ye te and ignition 
of the charge, the cylinder being used alternately as a pump 
andamotor. The fly-wheel consequently makes two com- 
bene revolutions for one charge of when the engine is 

oing full work. On starting the engine, the first out stroke 
of the piston sucks in the charge of and air, which is 
compressed by the first inward stroke of piston; the ch 
is then fired, and the piston enaeaqenatly forced outw: 
again, and the second return stroke, performed by the mo- 
mentum of the fly-wheel, expels the products of combustion 
at the exhaust valve, and the operation, as above described, 
13 repeated. The engine is horizontal and single-acting, the 
charge being admitted behind the piston. The amount of 
gas used is in proportion to the work taken out of the engine, 
and is regulated by an extremely sensitive governor. The 
consumption of by the “Otto” when doing full work is 
about 22 cubic feet per indicated horse-power per hour. 

Messrs. Louis Simon and Son, of Nottingham, took out 
a patent in 1877 for ‘‘ Improvements in Atmospheric Gas 
Engines,” Atmospheric air is compressed by a pump and 
stored in a reservoir, from which it is withdrawn and utilised 
in fixed quantities by suitable valves under control of the 
moving mechanism after the engine is first started. With the 
p sere is a drawing of a vertical engine with the pump 

anne the cylinder. In this arrangement the bed-plate is 
a hollow casting, and is used as a reservoir for the compressed 
air. In February, 1878, Messrs. Simon took out a patent for 
an engine with inverted vertical cylinder and pump, motion 
being imparted to the crank shaft by means of an oscillating 
beam and connecting-rod. The invention consists in the 
introduction of steam into the cylinders of gas engines. Steam 
is expanded by the heat of the cylinder, and by the heat 
developed by the combustion of a mixture of gas and air, and 
thus adds power, and economises gas. The engine is some- 
what the same in principle as the ‘‘Otto” inasmuch as the 
charge of = and air is compressed, and ignited under com- 
pression, but differs from it in that this engine ignites its 
charge once for every revolution, and by means of the pump, 
forces the combustible mixture into the cylinder during a part 
of the stroke. Eventually the beam was dispensed with, and 
the engine is now made in the form fully illustrated and 
des. ribed in No, 1203* vol. xlvii., of this journal. It has a 
novel institution in the shape of a boiler placed on top of the 
explosion cylinder in which the waste gases are used to raise 
water to boiling point, and thus, as already pointed out, 
slightly aid in driving the engine. 

tis stated that a pressure of 401b. per square inch is 
attained in the boiler after the engine has worked a short time. 
The engine is made single-acting, and is virtually a combina- 
tion of a gas and steam engine, as it has two elements acting 
together to produce motion, viz., combustion and expan- 
sion of a mixture of and air and steam, generated by the 
heat of the exhausted gases. The diagrams taken from the 
engine are good. In an improved design of this engine, 
patented in 1878, it is shown as an ordinary vertical engine 
with the cylinders below. A hand force-pump is added for 
facilitating starting, This engine is now made hori- 
zontal, and was recently exhibited at an exhibition of gas 
appliances held in Nottingham. 

An engine recently shown at an exhibition of gas appliances, 
held at Bradford, po manufactured by 
and Co., of Bradford, was patented by them in 1878. is 
engine bears a striking resemblance to the ‘‘ Otto.” It is a 
horizontal engine, but uses a separate sae underneath the 
cylinder for drawing in a regulated supply of air, gas, or 
vapour, and forcing the same into the cylinder through a port 
regulated or controlled by a valve. e@ gas supply is - 
lated by a governor, and the charge of air ma either 
pro or used at pressure. e engine 
ean be made either single or ouble-acting, and differs from 
the two foregoing engines in that the charge may be fired 
every stroke, or each alternate one as desired. It also has 
no slide valve, but instead, uses one of a conical rotary con- 
struction, somewhat like an ordinary cock. Having no data, 
we cannot 8: as to the consumption of gas by this engine.: 

Richard Hellewell, of Blackburn, in 1878, improved on a 
patent taken out by him in 1877, for a vertical engine with 
two pistons in one cylinder. When the charge is ignited the 
loose piston is driven ae by the force of the explosion, 
and is held at the top of the cylinder by suitable m: ism, 
A vacuum is formed, and the other piston, to which is 
attached the connecting rod, is drawn upwards by means of 
the vacuum. The loose piston is rel when the fast one 
has reached the top of its stroke and then follows it down 
the cylinder, and the operation as above described is repeated. 


* January 7th, 1879, 
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The engine is made with a very long, narrow 
accommodate to as great an extent as possible the speed 
to the explosive force of the mixture of air and 
in the speed of piston thus obtained aifords a 
of the burnt The stroke is made ten or 
e diameter of the piston in le: A piston 
an excentric on the fly-w shaft, is used 
the Ag-wbed by hand st starting, 
turning y 
ved upwards, at the same time drawing in 
and air. When the — has traversed 
its stroke, the admissi gas and air is cut 
i d the charge is 


the momentum of the fly-wheel gained during the ascent of 
the piston after the explosion. At the same time, the pro- 
ducts of combustion are forced out of the cylinder at the 
exhaust valve. The piston, again i i 
charge, and the action is repeated. The engine is vertical, 
and single-acting, an explosion occurring at every revolution 
of the crank shaft. The chief peculiarity of the engine is that 
no lubricant is required, nor water for cooling purposes, the 
latter being accomplished by radiation. The consumption of 
gas being very large, the maximum power offered is not equal 
to half a horse, or thereabouts. No governor is applied. 
These engines are made in this country by Mr. J. Ws, 
tin 1878 Me Dugald Clerk patented made b 
pn 1878 Mr. Du an engine now e by 
Messrs. Thompson, Sterne, and Co., of Glasgow, and exhibited 
at the recent agricultural show at Kilburn. The engine is 
horizontal and single-acting. The air-pump is placed along- 
side the cylinder, and the whole engine presents a neat and 
compact ap) . Airand gas are admitted to the pum 
by means of a valve, when its piston moves outwards an 
becomes mixed therein; and on the return inwards of the 
pump piston, the mixture passes through a lift valve into an 
piece o eyli e igniting arrangement in thi 
ae is novel, A small piece of platinum wire in ay 
ve is used for this purpose, which, having once me 
heated, remains so; for each time the mixture passes on its 
way into the cylinder, and is exploded, the platinum receives 
as much heat as is necessary to make up for its loss otherwise, 
and is thus always kept at a red heat sufficient to ignite the 
charge. In this engine, as in those previously described, the 
gas and air are used under compression, water also being cir- 
culxted round the cylinder to keep it cool. In this case a 
small centrifagal pump is used for the purpose. A pine 
acts on the gas regulator valve, controlling the supply. The 
consumption of pas in this engine is stated by the makers to 
be but 15 cubic feet per indicated horse-power 


hour. 
In having thus traced the development of the gas engine 
down to the present time, we have debarred by want of 


space from mentioning every patent which has been taken out 


~ in connection with them, many of which have never advanced 


beyond mere protections. We have therefore 
merely touched on the more important patents, or those in 
connection with the various engines at present before the 
public. But that there is a grand future for this class of 
engine no one will deny ; and that the public now feel that 
they can place confidence in the engines is evinced by the 
number of new firms which of late have taken up their 
manufacture. In many cases wherehitherto small steam engines 
have been exclusively used, gas my mY are rapidly taking their 

One very great point in their favour is that no extra 
insurance mium is generally required. Another great 
advantage held by gas engines over steam engines is the fact 
of being able to get full power whenever required at a 
moment's notice, without the time usually wasted in gettin 
up steam. Moreover, as soon as the gas engine is stop 
consumption of fuel ceases, and no steam has to be kept upin 
case the engine is wanted only at intervals. The electric 
light scare undoubtedly acted most beneficially for gas 
engine makers,. Apart from the fact that gas engines 
were in many cases put down to drive the electric 
light machines, it brought gas companies to their senses, 
and caused them to supply, in some cases, better 
and cheaper This was an extra inducement to 
people to lay down gas engines which had not previously 
existed. Undoubtedly the fact that gas engines have now 
proved themselves poe. Te reliable motors has induced various 
trades, where hitherto hand-power has been almost entirely 
used, to ¥ down a safe and economical motive power, as a 
means of developing and extending their trade. In many 
cases power is required where the high insurances on steam 
boilers have hitherto precluded their use. (Gas engines, then, 
at once step in to overcome the difficulty. With them there 
is no smoke, no water, no coal to get in, nor ashes and cinders 
to remove, no boiler to blow up, or at least to insure; no 
waiting to raise steam or waste in keeping it ready, no stoker, 
and no cumbrous boiler setting. That some difficulties yet 
remain to be overcome may be admitted, but that these do 
not hinder their practical utility is now well proved by the 
many thousands of them y found in use scattered over 
all parts of the world. — 


Socrery.—The usual fortnightly meet- 
ing of this Society was held on Wednesday, the 12th inst., at the 
— Institution, Colquitt-street, Mr. A. Ross, president, in the 

. Mr. E. H. Allies, Assoc. M. Inst. C.E., engineer surveyor to 
the Local Board of West Derby, read a entitled ‘‘ House Sew- 
age," which was a continuation of one by the same author already 

before the Society. The author divided the subject into two 
parte—first, household sewage in situations where a m of 
sewage more or less complete exists; and, secondly, in situations 
where no such system exists. In the first oo 3 sh 
m of sewage for towns, 
that the water of sewage i 


the best 
hich to make them was next considered, and a table, showing 


of drains and their proper trapping concluded 
part. the second part, in situations where no sewer 
the author showed the necessity of using the cesspool, and 
of the proper site to be selected, and the material 

of construction where a cesspool is unavoidable. 
of houses connected with them. 


e | iL. the use of junction blocks advocated. The 
In 


i 


drives the piston the | pull 


ascending, draws in a fresh | by the 


DETERMINATION OF THE STRESSES. IN RE- 
DUNDANT STRUCTUR WITH SPECIAL 
APPLICATION TO THE DETERMINATION OF 
THE HORIZONTAL THRUSTS AT THE ABUT- 
MENTS OF BRIDGE STRUCTURES. 

‘By Rozert H. Sura. 
No, IIL. 

To calculate the stresses in a frictionless jointed link frame, the 
links of which are ex to bending moments by loads — 
to them between the joints, the following is the simplest and most 
ray aramg A method. These loads may be weights resting upon 
the links, in which case the load is hoe. A distributed. e load 
may partly be due to the weight of the link itself, in which case 
there is almost always a uniform distribution of this part over the 
length of the link. Ora transverse force may be applied to a 
link at a point intermediate to its extremities by the thrust or 


an bmoginnty in the line of the resultant 
abutting at its peta | the earth. 


A quadrilateral frame A B CD with four joints and without 

diagonals is one degree deficient in stiffness. It might be stiffened 

introduction of one diagonal link, from A to C say ; the 
number of links being now 

5=2x4—3. 

But it might also be stiffened by letting a link cross from A to 

a joint E in the link DC, lyin somewhere between D and C, or 

bey ond these extremities. the joint at E is frictionless like the 


A 


F B 
A E c 8 
=P 


other, then the stress in the link A E is longitudinal, but there 
are bending moments resisted by D C. 


Again, a link F E between middle joints in A B and DC would 
make the structure stiff, the joints at F and at E being friction- 
less, and AB and ])C both resisting bending; because, con- 
sidering DC held motionless, a small rotation of F E would pro- 
duce a relatively definite smail rotation of A F of the quadrilateral 
D EFA, and also another definite small rotation of F B of the 
quadrilateral EF BC; and these two rotations of AF and F B 


would not be the same unless the lengths of the links had special | direct] 


ratios given them. Of course, a link joining a middle joint in 
AD and a middle joint in D C would also stiffen the structure. 

The sketch shows another illustration of a non-redundant 
structure. Here AB and CD are beams. If one link from A 
to C were substituted for the two A K and K C, then the struc- 
ture would be redundant. 

From these illustrations, it is evident that if we do not count 
the middle joints, and, at the same time, do not consider the 

of a beam link into which it is divided by the middle 

joints to be se’ te links, we will have the same criterion for 
complete stiffness and as we had for a non- 
flexure link frame—that is, if n be the number of joints, not 
counting the middle joints, the number of links necessary for 
stiffness is 2 n — 3, counting each beam as one link only. 

Thus the frame of Sketch 1 is redundant, and that of Sketch 2 


See and stiff, while that of Fig. 3 is redundant to 
one degree. 

The introduction of each middle _ which necessitates 
making the link in the middle of which it is introduced a beam, 
evidently simplifies some other joint if the structure is a stiff non- 
redundant one, because the introduction of this middle joint has 
not altered the number of links necessary for stiffness ; and if the 
link joined to the beam at this middle joint were led to some 
ordinary joint instead, thereby doing away with the necessity of 
making this to which it is fastened a beam, that ordinary joint to 
which it was led would have one more link radiating from it than 
it has when the middle joint in the beam ig used ; but in an ordi- 
nary link frame, when none of the links are beams, we found that 
there are necessarily two joints at least where only two links 
meet. Therefore, in a frame with beam links which is non-redun- 
dant there must also be at least two joints where only two links 
meet. There may not be more than two such joints, use the 
simplification necessarily following the introduction of middle 
joints may take place where there would be four links meeting if 

ere were no in the structure. If these two simple two- 
joints were in all cases joints by ag two links not beam 


dra the stress diagram by the pol sho 
equilibrium sf one of these foints, but if of there 


joints are between a non-flexure link and a beam, or between two 
Gaus, then we cannot directly start the drawing of the stress 
diagram at either of these joints, unless the beam at either 
happens to be bent by forces 'y known in amount and posi- 
tion. If the links at one of the simple joints are non-flexure 
links, then we can in the ordinary way with the stress 
diagram until we arrive at some joint where all the thrusts on the 
except two are known, these two being the thrusts of a non- 
exure link and ot a beam link, or else the thrusts of two beam 
links. The problem is, then, to find the direction and amount of 
these thrusts, and is thus identically the same problem as would 
occur at the starting of the stress diagram if at both the simple 
joints there were hinged beam links. 

If, now, at this first joint, where the ordinary method of pro- 
cedure cannot be followed, there is hinged a beam link, all the 
forces on which except those at the end joints are already deter- 
mined, it is to calculate directly the transverse thrust of this 
beam on the pin at the joint dealt with from the ordinary law of 
moments. is to be done by resol all the forces acting on 
the beum—except those at the end joints, which are not yet 


aoa known--into components parallel and perpendicular to the | 


of the beam, i.¢., to the line connecting the end joints. 


moments of the icular components—which are all kno 
because the whole forces are sup known—taken 
about the joints at one end show what must be the perpendicular 


thrust upon the beam at the joint at the other end in order that 
the beam may remain in balance. The transverse thrust of the 
beam on the pin is, of course, the exact opposite of this, and is, 
therefore, now calculated. The whole thrust of the beam on this 
pin is the resultant of this transverse thrust of known magnitude, 
and of a longitudinal thrust or pull. Su ing the other link at 
the joint dealt with is a non-flexure link, we have now to close 
the polygon of forces at this joint simply by drawing two lines 
paralie to the axes of the non-flexure link and of the Sung link. 

e two axial stresses are thus determined in magnitude, and 
that of the beam link, compounded with the already determined 
transverse stress, gives the whole reaction of this link upon the 
pin of the joint. 

But the solution of the problem is not quite so simple if the 
bending forces on the beam have not already been determined. 
Take as an example the frame shown in Sketch 2, which is sup- 

to be derived from that in Sketch 1, by the substitution of 
the beams A K and BL for the non-flexure links A K and BL 
uf 1, and by inserting the links C E and D F at the middle joints 
E and F instead of the links U K and DL of 1. 


A Fic 8 


Here the bending of the beam A K is produced by the thrust 
of the strut C E, and the stress in this strut is unknown when we 
start the stress di mat the joint A, so that the transverse 
thrust of this beam A K upon the pin at A cannot be calculated 


The only method of solution possible here is that of trial and 
error, the operation being of course systematised as far as 
sible. First assume that there is no stress on C E, so that t! 
is no bending of A K, which therefore pulls upon the pin Ain 
the direction A E. e external force at A being known the 
polygon of equilibrium for this joint corresponding to the suppo- 
sition made of no stress on C E can wn at once. This gives 
a stress on A C, and with this thrust on the pin C and the known 
external force acting here, we can close the po lygon of 
of joint C by two lines parallel to CGand CE. ‘The latter 
indicates a certain stress on C E, which of course does not agree 
with the supposition of no stress on C E. from which su ition 
this value has been found. Call this stress so found (C E),. The 
supposition made and the results of that supposition are incon- 
sistent with each other by an amount measured by (C E):. 
Assume now a value of the stress in C E somewhat nearer zero 
than (CE). It does not matter what exact value is assumed, 
and, therefore, it is to take a round number in order to 
facilitate the calculations. Let the yalue assumed be (CE 
According to this assumption the bending moments on the beam 
AK can be calculated, and this gives the corresponding trans- 
verse reaction at A of this,beam A K against bending. It is 
eee (component of (CE): Lto AK). With this transverse 
reaction at A draw the equilibrium Rolvgon at A, closing it b 
the two lines parallel to A K and A C, ith the stress on A 
thus found draw the equilibrium polygon for the joint C, yd 
it by two lines parallel to CGand CE. Call the stress - 
cated by this latter line (C E),, giving it the + sign if it is of the 
same kind as (C E);, and the — sign if opposite in character to 

CE). Our second su tion (CE) does not agree with the 
t by an amount (C E),— (C E)s, Plot a diagram represent- 

ing these two suppositions, and the non- ment of the results 
them. Thus on two straight lines at right angles to each other 
mark off OM= (CE), andON=(CE)s, Through N draw a 


\en 


P 


line || O M, and mark off NP =(CE), —(CE):. This must be 
marked off in the proper direction according to the signs of the 
uantities. Then draw M P tointersect O N inQ. The real stress 

the link C E will be measured by O Q, which also will show its 

f now the cal ion of the transverse reaction of the beam at 
A be made from this value O Q of the stress on CE, and the 
polygon for the joints A and C drawn out, the line in the second 
of these polygons, viz., that for C, will be found to agree with 


ly; 
ons the drawing has been accurate. 
is having been finished, the equilibriam polygon for joint 


_ SS 
It is needless to remark on the similarity this engine presents 
if to others already described. 2 
! In December, 1875, Edwin Alexander patented a communi- 
id estion from Alexis de Bischop, of Paris, for a gas engine. : 
ignited. The force of the explosioy 
; remainder of its stroke. The piston fengtt 
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‘ efhicacious method of removal, and that any system which admits 
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K can be drawn. Here the transverse thrust of the beam A K 

is AR x component L A K of stress on CE already found), 

the ell of beam direction on joi ual to 
beam 


AK in direction AK on joint 
found + the component of thrust or pull of C E on joint E in the 
direction E A, which latter has been ly found. Here 
the link C E which bends the beam A K has its other extremity 
connected to the beam directly by alink AC. We had thus only 
two polygons to draw out, viz., those for A and C, before we 
@ measure of the inconsistency of our 
supposition with to the stress on EC. Frequently the 
he extremity of the bar bending the beam is not so directly 


cases, 
be somewhat difficult to express in per- 
fectly general 


terms. 
The problem of finding exactly the stress in a redundant frame 
of which some of the members act as nnn in some cases 
iarly difficult. If the beams are 
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advan in having them in two pieces rather than in one unless 
the two er would form a piece so as to be inconvenient 
and expensive to manufacture ; if made in two pieces and 
joined together by a pin joint or any other kind of ordinary joint, 
the thrust can ‘evidently not be transmitted past the pin without 


causing or less concentration of on special parts 
of the tak sastions, so that either the section must be made | inch 


larger than it need be for a uniform distribution of the thrust, or 
else some portions of the material are stressed to a much greater 
degree than is intended. The absence of the joints would Pig oe 
introduce some self-straining in the way of bear J e beam 
formed of the two pieces joined into one, but it will depend upon 
circumstances of certain seldom if 
possible, whether this -straining will create a greater or less 
excess of stress than is produced _ the concentration of the 
thrust due to its transmission past the pin. 

However, in most structures in which it is found either neces- 
enient to allow sume of the links to be exposed to 


the stresses ; 


147 


experience seems to have ved useful, and in which there 
d 


the author has pond an ypheg as an example of the method 

explai the abutment thrusts of a roof-truss, the loads on 

which are given, and the desired approximate stress per square 
of section on all the members being also given. 


Graphic Calculation of the Horizontal Components of the 
Abutment Thrusts. 

Data: Whole load = 144,000 lb. is uniformly distributed with 
respect to the horizontal projection, and rests wholly on the top 
joints. The stress on each member is to bo arg to 10,000 Ib. 
per square inch, and the modulus of elast of the material is 
given as 25,000,000 Ib. per abutment is given 
= yielding i. horizontally for every 12,000 Ib. of horizontal 

rust upon 

oibed : The horizontal components of the abutinent thrusts, 
and the proper sections for the different members, 
Note.—Tensive stresses are marked + 
Compressive ,, 


The forces on the members produced by the vertical applied 


easy, and in others without sacrificing the obtained 
bent only by th ti f external forces, and not ving two contiguous pieces united so that there is no break 
the pulls of Tinks hinged to them at middle fa the continuity of he transmission of thrust or pull. Thus a 

| 

es! | 

Ox 


then since the benting does not sensibly change the length 
from’ joint to joint, in consequence of the straightness of 
without regard being to the bending moments, an 
the problem can be solved to the principle pes 
explained without difficulty. By this it is not meant, of course, 
that in calculating the longitudinal stresses u which the 
deformation depends, it is not necessary to consider the bending 
moments, but only that it is not necessary to calculate the deflec- 
tion of the beams resulting from the bei momen 


because 
in this case these deflections produce no general deformation of the 


structure as a whole, 
If, however, the bent beams have Hprsped sg at which real 
links are hinged, these links are shifted in tion by the bending 


are 
of the beam, and the whole deformation of the structure can 
only be found by means of calculations with regard to the exact 
amount of bending im the different beam-links. These calcula- 
tions would not be seriously difficult if the ben was due to 
transverse forces alone. But the bending is ly due to the 
longitudinal thrust, because this, so soon as there is any finite 
deflection at all, exercises a ben: moment equal to the amount 
of the thrust multiplied by the d egal the excentricity of 
the —t thrust from the centre of gravity of the section 
of the . This excentricity is never known accurately, and 
even it were the calculation of the bending would be very diffi- 
cult, and the result too uncertain to be of any real practical 
value. There seems, therefore, to be no object in attempting the 
theoretical solution of the problem of finding the stresses in a 
redundant structure containing beam links, which are bent by 
links attached to them at middle joints. 
The question whether such redundant structures are ever 
adv: is a somewhat difficult one. It appears evident 
that their ma can never lead to economy of material, 
since under at any rate the structure is almost 
certainly self-strained. But the total cost of a structure does not 
by any means depend onl 
large rete of the cost is the cost of construction of the 
joints. e fewer joints there are, the cheaper the structure is, 
t may be safely said that the introduction of redundancy in a 
structure is bad when it has not for its object the selaclien of 
the number of expensive joints, and when its introduction does 
not Jead to such a reduction. But when the material used can be 
obtained nearly as easily in long lengths as in short lengths, it 
— evidently be absurd to cut these long lengths in parts and 


hinge er merely to avoid the occurrence of | servi: 
redundancy jp the structure, ‘It would be absurd to make the 
rafters of a len roof-truss of moderate size in two pieces joined 


half way up the roof. The difficulty of making good joints in timber 
leads to redundancy being very frequent in halberstpenbanen If two 
links, whether of wood or iron, both in 
each other in the same straight line, there 


on economy of material. A | be said 
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roadway-beam trussed in the manner shown in sketch 1, is 
1deg. redundant if only one beam of length equal to the whole 
span A B is used. But if this beam is cut in two, the parts being 

non-redundant, ly v nearly, q as 
inflexible aa that of sketch1. 


Again the roof truss 3 is 2deg. redundant, but neither 
4 nor 5 is redundant; and if the same quantity of material 
were spent in building either 4 or 5 as is used in 3, either of these 
latter would be found to be stiffer than 3; 4, however, can hardly 
to be a s the bar ais of necessity in 
fore, instead of ———— the beam at its 
no link were attached to 


port the beam, its lower extremity would require to be ata 
ower level than aed wa of seppes, asin sketch 6, which, in 
a 


as walls. 
It is difficult to say whether in all designs whatever a stiffer 
will be obtained with the same amount of material if 
ould be obtained if a 
trusses, when the mem are 


/ 
/ 
5 
ae 


forces are printed in heavy type, those produced by the horizontal 
components of the abutment thrusts are marked in light type, 
the magnitude of the thrust being assumed at 100,000 lb. 


‘Order 
ratio of stress) TX length of link, being the ratio of the 
of 
° to b to the extension 
horizon length of that link. 
ga I. 51°04 
ge IL IL. 54°00 
ef: 1V. 16-40 
ed v. v. 10°88 
de Vi. 
a Vill 490 
be Ix 9-00 
8d x. 35°36 
26 Xi xi 
le Xi. 19:40 
Total. $9408 


* This is for half the length of the link. 


= integral ratio of extension of half to extension of unit 
ng any on the supposition the ratio of extension 
is the same in all links, 


10000 _ 1 

824°08 x 0°0004=0°120632ft. =1°55558in., which would correspond 

to a thrust of 1°55558 x 120,000 =186,670 Ib. 
= 222 x 00004 = 0-0888ft, = 1:0656in., curre- 
sponding to a thrust of 1°0656 x 120,000=127,872 Ib. 

Now, 0°5192 x 100,000=51,920 < 127,872, 

Therefore, 51,920 < actual thrust < ‘127,872. 
Again (222 — 2x54) 0°0004=0°0456ft.=0°5472in., which corre- 

sponds to a thrust of 65,664 Ib. 
Now, 0°6297 x 100,000 = 62,970 < 65,664. 
Therefore, 62,970 < actual thrust < 65,664. 
Again, 222 — 2(54+64'8)= — 15°6, which would correspond to 

a contraction of the span, the abutments are not supposed 
capable of producing such a contraction. Thus, the bars I. 
and II, will be thrown into compression, and should have their 


sections calculated for the thrust 65,664 1b.; but all the other 
bars will be stressed with the same sign as that given by the 


7 
connected as in this case, and then a greater number of polygons 
equire to be drawn in making each trial. But this example will 
mn ‘orces, easy to arrange the so that there 
! ! 
if 
4 Ne of | 
-~d 
3 
AE 
“| 
4 
FIC.3 
\ 
FIG.4 Fics FIGG6 
| 
/ 
a’ 
‘ 
b 
a middle joint in it. Thus if n | Me 
| 
truss—would, in fact, be a useful form only when a flooring could 
id upon 6, a room thus bein | 
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vertical forces alone, and should have their sections calculated 
for the thrust 62,970 Ib. 


|| Sections that that 
Name of } would be required 
link section | ould be required | abutments 
and sign of square inches. were horizontally 
were horizontally perfectly ” 
| non-resistant. resistant. 
ga— 2°09 | 8°3 2°31 
gem 0°55 | 12°8 0°70 
0°86 16°5 0°20 
a— 7°47 12°2 
26— 6°66 | 12°1 6°43 
3d — 7°05 15°6 6°68 
| 7°38 20 6°85 
ab + 31 1°12 
be — 1°38 3°6 1°29 
ed + 0°64 4°2 0°49 
de — 0°76 2°3 0°69 
ef+ 0°33 5°5 0°10 
If the signs of the stresses in bars I. II. and III. were 


reversed there would be, as shown above, a compression of the 
span. To reverse the stresses in these three bars there would be 
required a horizontal thrust of a little more than 66,445lb. If, 
therefore, the abutments were so firm that they did not allow the 
span to alter appreciably, then the horizontal thrust would 
lie between 65,664 1b. and 66,445 Ib., or between 65,600 

and 66,500 about. In this case it would be proper to proportio mn 
the sections of the bars I. and II. for the horizontal thrust 66,500, 
and those of III. and all the other bars for the horizontal thrust 
65,600. ‘The results are placed in the last column of the accom- 


_ panying table. 


THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of Patents. 


*,* It has come to our notice that some applicants of the Patent- 
“office Sales Department, for Patent Specifications, have caused 
much unnecessary trouble and annoyance both to themselves and 
to the Patent-office officials by giving the number of the page of 
THE ENGINEER at which the Specification they as is referred 
to, instead —< giving the proper number of the cation. 
The mistake mae by looking at THE ENGINEER Index 
and giving the numbers there found, which only refer to pages, in 
place of — to those pages and finding the numbers of the 


Specification 
Grants and Dates of Provisional Protection for Six Months. 
5189. Tractioy Enoines, J. Shanks and J. G. Lyon, Arbroath, N.B.—18th 


December, 
5237. MovLDINO, | &e., Foet, H. Kinsey and G. Challenger, 
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4161. Woop Macuivery, T. Liewellyn, Carmarthen.—14th 


1 
4167. C. H. Davies, Birmingham.—15th October, 1 
4189. Evectric TELEGRAPH TERMINAL and SHACKLE INSULATORS, Cc. E. 
Crighton, Newcastle-upon-Tyne. 
4197. CLeaRivG Arr Spaces in Fire-Grates, T. H. Mills, Bredbury, and 
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178. Winpow Frames, &c., J. Totton, Belfast. 
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192. SicNaLLine Apparatus for Rattways, A. M. Thompson, Crewe. 

195. CoMBINED SLIDE-BLOCK and CrossHEAD for Steam and other ENcInEs, 
J. T. Abell, Cannon-street, London.—l6th ane 1880. 

215. MANUFACTURING WOOLLEN and other Yarns, J. Gledhill, Longw: 
and W. Cliffe, Golcar, near Huddersfield. 
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Frames AND HANDLES FOR &c., J. Somerset and J. 
‘alker.—-Dated 5th March, 1879. 


= sheet metal is bent round and Seemed on to the u end of a solid 
teel wire rib instead of flattening the end and drilling the hole therein. 
The handles of umbrellas are e of cast or moulded g! 


1907. Root-curtine anp Puterne Macutyes, J. Hornsby, J. R. Lockton, 
and J. Money.— Dated 18th May, 1879. 6d. 

The cutters are so on the disc that cut 
simultaneously on the outer and inner sides and progresses in cither 
direction, so that the cutter which last comes into operation is midway 
between the two ends of the series of cutters. To facilitate the regular 
descent of the roots in the h ee are provided Jan the axis 
in front of the disc. The cu is so constructed that the cutters 
may be changed. 

193'7. Looms, 7. Hanson.—Dated 14th May, 1879. ‘8d. 
g catches o operated by pegs raise: the knives in position for 
draw bars, and when the latter act upon the knife, drawing it Kate 4 
the end of the lifting catch enters a recess in the knife and supports it in 
position as long as the pegs act upon the lifter catch, there ‘aie, 
change or movement of the healds until required by "pattern of 
being woven. The lifting catches are mounted upon across bar attached 
by link to a hand lever, another link being connected to the A ato and 
so arranged that when ‘the latter is moved the bars act upon 
catches —_ we the needles, sliding the whole until Mihe hhealds are 
squared. bar for the cranks extends across the jacquard and 
igmounied upon adj if oo that the healds may be squared 
at any position relative to the race. 
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75. EXTRACTING THE FRoM Cane, C. la Muela.—Dated 
17th May, 1879. communication.)\—(Complete.) 6d. 
The cane 4 a cylinder to which a rotary motion is 
d The down a shoot to presses, con- 
sisting of — linders with movable pistons worked successively so,as 
to Fey os the sawdust out of the cylinders, when it is crushed by the revo- 
lution of the platform upon which the cylinders are mounted. 
2128. Carpine Corron, R. Tatham.—Dated 28th May, 1879. 4d. 
In order to clean the rollers and clearers of carding engines they are 
removed from the engine and placed in a frame in contact with a 
revolving roller armed with projecting wire teeth. In order to form the 


required by dividing the yee on the doffer of condensing cardin, 
engines, w' or knife-s of metal are employed, their flat 
edges corresponding to the width ch e intended spaces. he thin ends 


are thrust into the sheet card, the flat edges constituting equivalents for 

the usual spaces. 

2151. Steam J. Parmiter,—Dated 30th May, 
1879.—{Not proceeded with. 


over the three wofts a three, and so on, so that on 

the the contraction of the fabric x terry chain shall be gathered up 

into the form of a line of loops at right Tangles threads. 

28°78. InpicaTine AND RecorviNG THE PressuRE or AIR, WATER, STEAM, 
dtc., J. Adams and A. Baird.— Dated 16th June, 1879. 6d. 

The apparatus consists of a metallic vessel con‘! water and closed 
at top by a lid with a short cylindrical tube at its centre dipping down 
into water nearly to the bottom. ‘This tube is open at top, but in the 
confined, and this 8 yy means of a pipe en at the 
top or side of the vessel in communication with the air shaft pense from 
a blo e e, the confined air is correspondingly compressed or 
exhaus' on any —o of pressure in the shaft the water is driven 
out from the enclosed into the open tubular portion of the vessel, or 
vice verad. A float is fitted into the tubular aq and carries a rod with 
a pencil in contact with a dial moved by clockwork. 

2385. Guarp ror Macaine Dros, J. P. Fison,—Dated 16th 
June, 1879. 
This relates to improvements on patent No. 2341, dated 5th July, uly, re 


To a self-mo ages fitted with a wire rope clip pulley are ttached 
two arms from tek to fifteen yards in length, and extending one on cach 
side of the nape. A rope passes round the clip pulley on the engine, 
and wheels at the ends of the arms are attached to a cultivator, 
which is drawn backwards and forwards without turning bet the 
ends of the arms. 


2160. F. C. Glaser.—Dated 30th May, 1879.—(A communica- 


ing effected sleepers, is 
cs between the the sleepers, which are connected 


Bepsteaps, 7. 31st May, 6d. 
2107, the angle bars to the corners bedsteads short 
projectn pieces of an; fete iron are cast in the corners, and in the sides 
of su eces are fixed rivets with suitable heads, wees space between 


in these ends, so it when pushed along the projecting 


e with the sides in which psition they 
engaging 


preted pieces. 
2194. Szcurtne NEEDLEs IN Wrarrers,} WV. Guise.—Dated 3rd June, 1879. 
8d. 


The needles are stuck twice through a piece of cloth or leather, so that 
one over the other. e folded part is attached to a piece of 


purple 
pos, = which folds down over,the parts of the needles not protected by 


and ists in the mode of coupling the guard cylinder 

board. The latter is of wood cased with zinc, and js mounted to bat ca 
on a horizontal axis. It is balanced by a weight tixed to its under side 
along the edge next the beaters, such weight being ban ty justable by —_ 
The guard cylinder is a sheet metal roller, whose journals are received 
slots Which are inclined extendin, nearly from top to bottom of oe 
bracket standards, belted on the ms of the machine and pen ple on 
the inside, the ends of the guard hag working close up against thi 

so that it is impossible for anything to foul the working with and op 
the action of the guard. The feed board is connected with the guard 
cylinder by chains attached one to each side of the buard, and up 
over a pulley on each bracket, then down and ‘being connected 
to the adjacent end of the guard cylinder spindle. 


2391. Meters, R. H. Gould.—Dated 17th June, 1879. 6d. 
This consists in the ig met pee of a spring tube for communicating 
motion from the moving portion of the meter to the counting apparatus. 


2402. Liaut APPARATUS FOR DeveLorina Eecrric Cur- 
RENTS, &c., T. A. Edison.—Dated 17th June, 1879. 10d. 
A spiral of platinum co is placed in a glass bulb with its ends pass- 
ing through and sealed in the gl, and the air exhausted from the buib by 
: event pump, until the discharge from a sin. induction coil will not 
between two subsidiary wires in the bulb, the ends of which are 
My nie millimetres apart. The wires of the spiral are then connected to a 
magneto-electric machine, and brought to a temperature of 150 deg. Fah., 
at which it remains for ten or fifteen minutes, thus expelling the gases 
from the pores of the metal, the mercury pump being nate at work. 
a ten or fifteen minutes the temperature is raised to 300 deg. 
form of burner is employed, consisting of a bobbin composed of an 
infusible oxide, and turned in a lathe from sticks moulded by hydraulic 
pressure. To regulate the light a small rotating magnet is provided with 
: governor which serves to open the lamp circuit when the current is 
than necessary. In a magneto-electric machine a helix of wire 
bined with wires wound and connected to the commutator blocks, 


2238. TransMITTING AND RECEIVING ORDERS, OR MESSAGES IN 


Surps, Mrngs, é&c., J. 8. Starnes.—Dated 6th June, 1879. 6d. 

This relates to apparatus constructed with a ‘‘ transmitter” and an 

“indicator” connected by a siugle flexible connection round 

leys or cranks, and consists inso construct- 
arranging the of the “ indicator ” that the alarm gong and 
ecessary stril gear are brought within a casing which 

carries the two pulleys over which the transmitting and repeating flexible 

connection passes. 


a superheater, either 
from a furnace beneath the et ms vessel or oil 


straining box, where it discharges into the rary gale conical end of the 
delivery | pipe from a by ye the suction pipe hich dips to near the 
bottom of the oil bo! 
2251. Wrepow Aro G. Hartig.—Dated 7th June, 1879. 4d. 

In order to prevent the inflax ofair through the bg anon the cna 
are provided with mee preferably of wood, which fit in 
bars, and are are faced with felt tight 


2293. Manuracture or Manure, LZ. MeIntyre.—Dated 10th June, 1879. 


6d. 

This relates to the treatment of waste fish or of the refuse of fish in 
closed jacketted steam heated vessels, with perforated partitions for the 
drawing off of the liquids and drying the residue into a strong useful 
m wure. 

2299. Raitway Boxes, K. 8. Austin. —Dated 10th June, 1879. 6d. 

In axle boxes in which the axles are supplied with oil b mee 
fed by wicks descending into an oil reserv 


axle is inserted a ne receptacle for the ca oil which es trent 
the axle. The impurities are retained it the 
fluid oil eventows and passes back to the oil reservo' 


2806. Reoutatine Gas Taps, J. C. Ainsworth and = K. Roberts.—Dated 


10th June, 1879. 
Channels are formed in the circumference of the lug, each channel 


Gas is admitted to the chann h a comparatively narrow port or 
slot, or through two cr more or 
2306. Warer-ciosets, A. G, Sutherland.—Dated 11th June, 1879. 6d. 
This consists, First, in making the basin with a top projecting 
Bi saws as well as inwards, and fixi: xing the basin by setting the outer 
fi of the trunk and 


— ring, ich also carries the fulcrui. of the discharge valve 
lever. 
2310. Puriryine Grain, &c., M. Benson.—Dated 11th June, 1879-(A com- 


munication.) 

consists in using a perforated rota‘ disc in an air-tight com- 
partment in combination with a pre Meer as to rotations toe made 
Pajustable endwise. 
2312. —w F. Grosvenor.—Dated 11th June, 1879. 6d. 

This relates to the construction =. = of churns with porcelain or 
earthenware revolving cylinders, ls, and their ae 
internal vanes and their fittings to to driving spindles for actuating 
same, 

2334. Ramway &c., J. Armstrong. —Dated 12th June, 1879. 6d. 

A blank is cast in steel to an’ approximate shape to that of the wheel to 
be produced, and is rolled %o the ha ria shape by a pair of rolls of the 
same ae as the required wheel, with a groove for the boss in the centre 
of the rol Theee rolls are divided into two parts, one fixed on the roll 
shaft and the other mounted loosely thereon, to enable one to rotate 
in an opposite direction to the other, and a spring is p! 
of each roll between and at the ends of each 


process in connection 
of Turkey red yarns, other is designed for 
dyeing process. 
Osrainine Licut By Ecxcrricity, A. M. Clark.—Dated 12th June, 
1879 9.—(A communication.) 6d. 
consists in a system of burner with multiple carbons for the pro- 
duction of electric fe ght in which the intermediate carbons are consumed 


by currents derived the ioe current, or by secondary currents 
produced by the induction of the and 


2354 Iron, Stee, &c., B. Hutchinson.—Dated 18th Jame, 1879. 


For rolling piles, blooms, or h pieces of iron or other metal into 
bars or plates, the rolls are Poa with annular grooves between the ends 
of their cylindrical operating surfaces and suitable collars between such 
ends and the journals in which lend roll Boe io es work. The collar on one 
roll enters the e in the t yen the rolls end- 
wise they may vagulnsed to puis tae works bo done, 
or CLots, J. Dean.—Dated 14th June, 1879. 64. 

traction of elastic cloth, which, when it leaves 1 es — 
Foy of th the loom, contracts in in length to the t of 
applied to india-rubber strands the is ‘to 


velvet surface, for on weavin; 
cloth the whole of the pile or terry ‘chain on float atthe 
front of the fabric three or more wefts, back of the 


of one Greed, then pan th the front and floating 


and forming a parallel induction coil See the space and revo! lving 
between the poles of the field magnet. 
2422. Apparatus Usep IN THE DisTRIBuTION oF Gas, C. Horsley.—Dated 
18th June, 1879. 6d. 
The syphon is cast with a top having a boss with a central hole, topped 
to receive a plug, to which the suction pipe used to pump out the con- 
tents of the 5; on is attached. 


2423. Steam GENERATORS AND Enownes, D. Clerk.—Dated 18th June, 1879. 
6d. 


The generator and engine are arranged so that little or no water remains 
in the former, a pump forcing water therein in har to the action 
of the engine, and in such a manner that if the en; 
the application of heat, 
the generator sufficient steam or water to cause a dangerous pressure 
therein by the continued application of heat. 


2424. Gas Motor Enarnzs, DP, Clerk.—Dated 18th June, 1879. 6d. 

This relates to improvements on Lagrsay No. 3045, dated 1st August, 
1878, and consists, First, in connecting to the admission valve plate by a 
spring, a stop plate, which when moving with the valve slide covers the 
ports opened by it, and prevents the entrance of gas and air. When the 

engine is moving at the proper speed a pin mavatile by the governor 
enters a slot in the stop plate and prevents it moving with the slide, 
Secondly, to the balancing of the pressure on the power cylinder admis- 
sion valve, the cover of such valve having fixed in it a diaphragm of 
copper, the inner ‘ace of which covers a recess communicating with 
= passage in the valve cover. A plate is applied to the outside of the 


at 
bared to fit the plunger. 
ASCERTAINING THE HourtY Ratr or Gas ConsuUMED BY Gas 
Burners, G. Joslin.—Dated 19th June, 1879. 6d. 
A taper tube of glass is graduated to indicate the beens. rate at which 
the tube, so that when gas is admitted to the tube it raises the 
to a certain height therein, and then passes on the burners. 


2482. Parer Baas, 7. and J. Bibby J. and W. Baron and J. Duerden.— 
This relates to improv dated 24th A 
improvemen on 0. 
4 echanism 


e bag and cause 
liberating the former lever, and in ot 80 eon turning in the 
folds of the bag. 
2433. MECHANISM OF Organs, &c., H, Booth.—Dated 19th = dd. 
uares,” ‘‘ backfalls,” or ‘‘ levers” are made of sheet steel uu of 
woods iron, or other masteiel, which it its strength 


jectiona which give the requisite spring to the trerbeermens 
2446. Sowina Steps, &c., J. Pamphiton, jun., and B, @. Peyton.—Dated 
19th June, 1879. 6d. 

To the rear of a cart a box is attached to receive the seed, and is divided 
longitudinally by an inclined board, the two compartments being con- 
nected by an opening between the front edge of the board‘and the front 
side of the box. The bottom of the box is tormed of two inclined boards 
with an opening between them. Each compurtment has a rotary stirrer 
es revent the material tu be distributed from clogging. Below the box 

under the opening in the bottom is a shoot divided into channels by 
ations extending duwn for about half the length of the shoot and 
diverging out in tions from a central line. Below the 
channels are fitted swinging plates, which break up or scatter the streams, 
When distributing seed the shoot collects the material and delivers it 
into the funnels connected with the drill couiters, 
2447. Brusnes, C. A. Watkins. —Dated 19th Ju 

This consists in first securing the bristles or — 
handle by tying or binding the same ao pa 
thus partially formed iu a ferule or sock: 


toa 
the brush 


consists in constructing the cover hollow and connecting it with the 
i sed 


2460. Macuine ror &ec., W. R, Lake.—Dated June, 1879.— 
(A communication.) 6d. 
consists in the combination of rotating instruments which clear 
the lines or rows of plants while leaving those which are travelled over in 
the intervals between the acts of contact of two successive blades. 


24770. Bits ror Horses, Baron B. L. A. @. V. Smissen.—Dated 20th 


through the 
tu mouthpiece ; it is bent or cranked out in y fi 
part or tongue w projects ou! an in 
side of the mou! are 
to the curb in 


— HL. P. Fenby and A. Greenwood.—Dated 20th 
‘une, 1879. 

This consis in the use of « travelling endless belt or band in combina- 
tion bashers a in which the plates to be cut are placed, such 
sides and ed a continuous supply of 
fresh plates to the shears is 
2481. Transmission or Power BY Execratcity, J. Hopkinson.—Dated 21st 


June, 1879. 

This consists in effecting tho reversal of the direction of motion of the 
armature or revolving portion of or 
machines when used as motion, by changing the points 
of contact of the brushes or and or 
collector. 
ate. ror DRAWING Gas Retorts, A. Longsdon.—Dated 21st 

‘wate, 1879. 

This relates to an inverted scoop or draw bar covering the top of the 
coke and provided with one or more flaps, which can be turned down 
into the vertical position or thereabout, and which ‘ingert themselves 
into the coke when turned down by the simultaneous forward movement 


of their upper part. 
2491. B. Bamford.— Dated 2ist June, 1879. 6d. 

This consis = paral bar supported at or near its ends on 
the main ae of the ae! we bar carrying the seat of the driver, and 
forming with the draw bars a rigid frame, Bree defice- 
tion of the main axle and the twisting of the draw bars 
lever mechanism, connected with the swinging frame canglen @ the nec 
of the rake for operating upon the swinging frame, so as to raise oad 
lower and lock the frame by the action of the hand lever yor by a 
treadle and latch, and thereby raise and lower at the required times the 
teeth of the rake. 

24098. Fire &c., LZ. A. Brasseur and 0. A. BE. Dejaer.—Dated 218 
June, 1879. 6d. 

This consists of a tube contact maker charged with wax, a or 
og 4 —— fusible just below the point at which the induction is 
2508.. Macutnes ror DARNING, R. Holmes.—Dated 23rd June, 1879. 18. 

This consists in constructing a machine for darning either alone or com- 
bined with a sewing machine, or in the form of attachments to be used 
therewith, in which a row of needles, each carrying a thread, = — 
through the fabric to be darned, and another thread is passed th: h the 
series of loops then formed by "the operation of a reciprocating or 

piece acting as a shuttle, the latter thread being caught and 
the reciprocating bar or piece returns, so as Wry orm a succession of darn- 
ing stitches. 
2514. Brake Suoes ror RETARDING THE MOTION OF &e., P. M. 
Justice. —Dated 23rd June, 1879.—(A communication.) 6d. 

in the ith of a ‘wearin 
face, formed of rope or textile materials suita! pared, a 
powerfully compressed condition, 
Roors, J. H. Black and J. Marshall.—Dated 23rd June, 


This Ath to the construction of metallic roofs from plates and strips 


ting linseed and other drying oils to currents of 

heated air, and thereby bose pa such oils into abs: 

suitable for the manufacture of varnishes, prin: 

pounds, 
26. Foor-warmsrs, W. EF. Everitt.—Dated 24th June, 1879. 6d. 

This consists in making foot-warmers of pieces or le’ seamless 
tubes of copper or brass, or other metal or alloy drawn of the nearly 

ve, and closing 0} ends of the said or lengths 
by cast end brased to the tnnerends of 
lengths or pieces 

Looms For Doors, Sautters, &c., L. D. Cowtas.— Dated 24th June, 

This relates to a fastening where a bolt is passed osteniie the shutter 
pepe he a ay a head, whilst the inner part is by a key 
or wedge-shaped piece passed through a slot in the bolt. 

FoR MAKING Brivks, &., J. Briggs.—Dated 24th 

‘une, 

The pug mill, table, ona ungers or dies, with 
their actuating mechan ism, in in’ fac t the parts of t. the machine, are 

in combination upon cue base plate, with the exception of the 
countershaft, with Pulleys and A and the m it, one end of 
each of these shafts bein ig supported in the frame of the machine, an 
other in a suitable pedestal. 
2542. Reoistration or TRAM-CAR AND OTHER Fa 
25th June, 1879. 8d. 

0 8} ig 8 are arranged in combination with ble registering 
apparatus, — which all persons, either entering or ones the vehicle, 
are com: to tread. 
Sortine Sirtina Macuine, C. Pellenz,—Dated June, 


2557. Furnaces ror THE GENERATION AND COMBUSTION OF GASEOUS 
Fuet ror HEAtine Purposes, H. Sumon.—Dated 26th June, 1879.—(4 

tes to the construction and arrangement of a era’ 
with apertures in its crown leading ,to passages in which the oe are 
mingled with heated air so as to enter into combustion therewith. 

2573. Presses, 2. Olpherts.—Dated 26th June, 1879. 6d. 

The head, base, cradle, or frame, and the platen or follower, are oe 2 
adjustable, and this may be done by forming two or more sets of h 
in the said ead, base, cradle, or frame, ana platen or follower, so as oe 
allow of adjusting their dimensions or size 3 required. 

2592. Couriines ror anp Pires, J. G. Tongue.—Dated 27th June, 
1879.—(A communication.) 6d. 

This consists of a coupling, each of the two parts or sections of which 
is .fitted with a ball valve and provided with a pocket or cavity for the 
reception of the said valve, and with a semi-tubular stop which enters 

into the other section, 


G. F. Redfern.— Dated 27th June, 1879.—(A communi- 
cation, 

This consists in a self-disc! elevator, of the combination of plat- 
form frame, tilting platform pivotted to and. carried by the frame, two 
or more rollers journalled in the tilting platform, and mechanism for 
tilting the platiorm at the desired point. 
| 2614, AND Brxpine Macutnes, C. 7. Burgess.—Dated 28th June, 

This consists in side-delivery reaping machines having an additional 
or binder platform at the delivery end of its ordinary side delivery plat- 

form, the employment of a board or plate to act as a guard or guide. 
2628. Storrrrine AERATED WATER poakay B. W. Grimwade.— Dated 
30th June, 1879.—(A communication.) 4d. 

This consists in a truncated cone washer and a truncated cone for the 
inner face of the neck of the bottles. 

2629. SupmManine CaBLe, A. Blondot and J. Bourdin.—Dated 
cable com of a le copper conductor co 
several insulating coatings. The first of these, that in contact 
with the condmaeen, is of gutta-percha, the second is of caoutchouc, the 
third of gutta- — the fourth | of caoutchouc, and the fifth of gutta- 
rcha by a 1 salt. The cable is further surrounded 
by a covering of tarred hemp. 
2633. VerticaL Poncnine Macuines, A. H. Bateman and J. Snouden.— 
Dated June, 1879. 

This consists in a means whereby vertical machines can be 
converted at will to horizontal punching m: 

2685. Weicnina Macuinss, R. Simon.—Dated 30th June, 1879.—(A com- 
munication.)—{Complete.) 8d. 

This relates to the construction and arrangement of a flap with the 
inlet for decreasing and finally shutting off the inflow of grain to the 
receiving vessel, either by the action of the scale beam itself, or by means 
of the scale ha: on the beam—by means of the metal’ of 
sack—without any intervening mechanism, the friction of which would 
affect the exactness of the balance. 

2644. Vatves ror Direct-actine Steam Pumps, 4. M. Clark.—Dated 
80th June, 1879.—(A communication.) 6d. 

This consists in a double-seated slide valve, the same being substanti- 
ally the ordinary slide valve fitted within a case fixed in the valve chest, 
within eee roe the valve slides, the space between the ends of the 
valve and the case forming steam chambers into which the steam is 
admitted sieauuae to move the slide valve. The admission of steam 
to these chambers is effected by means of an auxiliary valve outside the 
case, but inside the valve chest, operated by means of shifting levers 
acted upon by the piston head in "che steam eplinder of the engine. 
2645. VotaTiisine Cresyiic Acip, J. H. Valentine.—Dated 30th 


1879. 
To volatilise the cresylic acid, a small quantity is placed in a cup. A 


4 
» the thickness of the angle ends of the bedstead hort slots are Ke 
bred 
June, 1879. 6d. 
2244. Treatinc Raitway Sweepers, Fisre, d&c., 7. 
Hughes.— Dated 6th June, 1879.—(A communication.) 6d. 
This on No. 2651, dated 27th June, 
1876, and No. 5222, dated 20th December, 1878, and consists princi in . 3 
combining with th 
heated by the gases 
boiler, or in any ot! j 
ses through a pipe leading to an injector and 
i 
to the traming of the machine; and Thirdly, the piston of the power : . 
cylinder is replaced by a trunk or plunger fitted to work through suitable } = 
by an adjustable rocking slide by the oscillating movement of which the 
grain is allowed to pass, and while passing it is equally spread upon a fe, 
rocking sieve arranged below the funnel, through which sieve the grain ' 
along with the weeds is allowed to pass, while all other objects greater 
in size than the grain are retained. : 
extending pa ly aroun @ circumference, ich channel opens into | block, the wedges g retained and extended a © beyond the end 0) ; 
one of the thoroughfares ——_ the plug and is deepest at the point of | the moulc. Pieces of metal are attached to the sides of expanding or 
junction with such thoroughfare, becoming gradually shallower as it | contracting jaws in such position as will form V-shaped templates 
edes from the said thoroughfare until it dies out at the other end. | through the medium of the wedges, such templates holding the paper in y 
position for the upper and lower folders to fold or lap in the first two . 
folds of the bottom of the bag. This done, the fulders retire, and a 3 
traverse motion is: given toa small lever bearing against the folds and ; * 
carries the partially formed bag until the required length is obtained, f 
With the severing of the bag a lever is brought into action so as to bear ce } 
covering the With fab metal ring, Secondly, in making the dis- 
charge outlet of the basin in an inclined a at the bottom, combined i Se 
with the adaptation thereto of a cylindrical rubber _valve-seat piece, held 
silence of action the holes of the working centres are bushed with clash g 
or other suitable material, and the surfaces are protected from oxidatj i 
by paint or varnish. i 
2444. Fasreninos ror Giovss, Boots, &c., W. F. Spittle.—Dated 
June, 1879. 6d. i 
The fastening consists of two arms to be secured one to either sidd | 
the opening und_pivotted together at the upper end, where they t 
rolls tb give way endwise and prevent jamming and injury to the parts, 
2336. APPARATUS USED IN CONNECTION WITH VARIOUS PROCESSES FOR { 
TREATING YARNS WITH Liquips, J, 8, Alston and R. G. Abercrombie.— 
2448. Locomotive, Marine, AND oTHER Steam Boivers, J. Wavis| 
Dated 19th June, 1879. 6d. 
ates to improvements on natent No dated Do 
to enter and fill and constantly circulate through the cover, thus prot] ; 
thg it from injury from the action of the heat at its exterior, and : 
| 
June, 1879.—(Partly a communication.) 6d. | 
The bit consists of a tubular mouthpiece which is fixed to the ch f 
or side pieces. The cheeks or side pieces have the usual eyes to rec ; 
i , 
4 
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deflector is placed directly under the cup and under the deflector 
small lamp. 
B. de Pass.— 


the passage of «plunger 

fro projecting plegr om plate, and it is also provided wii 


2655. Stoves, Rances, anp FURNACES FoR Biruminovs CoaLs, 
&c., W. A. Greene.—Dated let July, 1879. 
This relates to stoves and furnaces the Gre-box: is divided by 
transverse tition extend 
into re 
green 
ferred, moving under the partition, 
—-. extends under both chambers, and air to support 
is 


to both. 
2668. Urmisint THe Heat or THe Smoke, &., Stoves on Fine- 


between 
a cham- 


PLACES, W. —Dated 1st July, 1879.4 communication.)—(Not 
The smoke is caused to pass 


a series of tubes contained in a 
suitable vessel, which may be used as an oven or as a boiler. 


2672. Breecu-Loapine Smat-aras, H. Buckley.— Dated 2nd July, 1879. 


—{A communication.) 6d. 

This consists in the combination of a body for , and 

ump on the barrels, 


body, the securely in 
means of a screw pin taking into the said body and the said hoo 
lump. 
2602. Steam Enoines, FE. W. Anderson.—Da'ed 3rd July, 1879.—(4 com- 
munication.) 6d. 
consists of the combination with a cylinder having steam pas- 


partial exhaust es of small 
— chest having 


=e pee, of a valve in said 

ovided with extensions or rings, each of the rings 
a main and a partial exhaust port working in con- 
of the chest, and with two ports | reservoir 


the steam passages and partial e 


being provided wit 

nection with the exhaust 

working in connection wii 

passages of the cylinder. 

2693. — B. W. Anderson.—Dated 8rd July, 1879.—{4 commumea- 
tion.) 6d. 

This consists of a double-acting force and suction pump having a series 
of valves, inducts, and educts, the valves working in a chamber, the 
whole arranged and constructed ‘in such & manner as to allow the 
admission of water at one end and its at 


Fans, B. Kees.—Dated 3rd July, 1879. —(Not proceeded 


The sticks of the fan are hollowed out so as to form receptacles to 
enclose different useful articles such as nail file, small comb, scent 
Sea, oo. cam receptacles being suitably closed by hinged or 


sliding li 
A.C. 8rd July, 1879.—(A com- 
h Oanich steam is admitted debouches in a steam 


the ey jet ; and outside this is the channel 
27704. Pristine “4 Sauvée.—Dated 3rd July, 1879.—(A com- 
munication.)—(Complete.) 4d. 
This relates to an 
cu 


newly printed sheet, 
and detivering the prin 
les by means of a double flyer. 


2705. Mariners’ Compasses, Lake.—Dated 8rd July, 1879.—(A 
communication.)—{Comple 
To Ba ym the deviation of the needle from its proper direction a 
of curved ets are arranged around the compass bowl to which 
— f a. attached, so as to be adjustable circumferentially, horizontally, 
vertically. The needle is made in two parts, one of some non- 
magnetic metal and the other of steel, the two connected so that 
the south pole will be near the pivotal point, and the effect of local 
attraction upon this pole will be practically nil. . bowl is fitted with 
a hollow globe attached to the bottom thereof, and containing fine shot 
or other suitable weight, so that the weight of the bowl can be regulated 
as required in light or heavy weather. compass card is illuminated 
by lamps on side of the cover of the bowl, the interior of the cover 
being provided with a reflecting surface. 


2706. SULPHIDES wITH J. B. Spence.— 
uly 
Naturally me! sulphides, either singly or mixed, and preferably 
the sulphides of iron or sulphides of iron and copper, are ground to a 
fine powder and at the tof sulphur. 
cool a material is produced of — = = lustre and tenacity, 
and which aig ge or a variety of useful and ornamental purposes. 
2708. Borrues, &c., axp Storrers, BE. 4. Briggs and W. 
8rd 1879.—{ Void.) 2d. 
of the bottle is moulded with one or more lugs externally, and 
of boxwood or other suitable substance, and this cap is grooved mak with 
so as to fit over the external lugs, and so formed that it may make wi 
the lugs a bayonet joint. The cap has a fixed within it. 
27710. Treatixc Burnt ResipveE From SPENT OXIDE OF IRON TO BE USED 
1x Puriryine Coat Gas, 8. Hallsworth and R. Bailes.—Dated 3rd July, 


1879. 
About three barrow loads of the burnt residue in a dry state are mixed 
with one barrow load of dry sawdust and well mixed with ammoniacal 
eer or liquid ammonia. This material is used to purify coal gas from 
the sulphuretted hydrogen in the ordinary manner. 
2711. Brakes ron RaILway AND OTHER G. L. Morton.—Dated 
8rd July, 1879.—(Not proceeded with. 

An excentric on one of the axles a com} air ina 
reservoir which may be admitted to a cylinder between two pistons 
which work therein, in which case the es are applied, or at the 
further sides of them, when the brakes are taken off the wheels. 

2713 Uritismxc Motive Power AND APPLYING SUCH aoe To WORKING 
Pumps, @G. Best.—Dated 4th July, 1879.—(Void.) 2d. 

This relates to a! tus for utilising the the motive power derived from 

the weight and motion of liquids. 


2722. Packine ror &c., W. Wolf.—Dated 4th July, 


ent for 


Burt.—Dated 


1879.—( Not with.) 2d. 
consists aking the | ag ae Se of silk waste formed into ropes or 
bands and of suitable section ion in grooves or cavities or of 


tn tho paste of soquiced to Ue 
2720. Treatinc Tarry Ots, R. Gottheil.— Dated 4th July, 1879.—(A 
ecmmunication.)—(Not proceeded with.) 2d. 

In order to manufacture eupittonic acid (a new colouring substan: oe), 
or its salts or derivatives, the diatomic or lyatomic ols obtain: 
from the tar of hard wood is separated an 
a unequal solubility in an excess of caustic alkalis, or by means of 

ual solubility in caustic alkalis in presence of common salt or 
it. The phenols are converted into colouring substances either 
7 the oxidation of the oils or their salts in p of car 
‘bonates, or oxalates, or by treating the oils or their salts, ; alone or 
Sapte, with carbonic acid or bicarbonates in open or closed vessels. 
27721. New Cotourtne Marrers, F. de Lalande.—Dated 4th July, 1879.— 
(Not proceeded with.) 2d. 

The new colouring matters are obtained in with yan | 
agents the sulpho-conjugated derivatives of secon: 
aromatic amines, and especially those which contain once or ‘otenar the 
radical benzyle. 

2724. Printine, J. J. Sachs.—Dated 4th July, 1879. 4d. 

relates to improvements on patent No. 1193, dated 28th March, 
1879, and consists in galvanising the open or figured woven or other 
fabric used as a printing surface, by first covering it with black-lead and 
then immersing it in a galvanic bath, so as to coat it with a thin film of 
metal ; or instead of alvanising it may be coated with chrom gelatine or 
with solutions of india-rubber. 


2726. ApsustaBLe MeTaL Biock For Section WARPING Ma- 
CHINES, 7. Monks.—Dated 4th July, 1879. ion with.) 


The block consists of two cylindrical ha a boss, one 
sliding inside the other. The outsides of ia cylindri have 
parallel spaces formed in them, and when the blocks are cl the solid 


portions of one fit in the spaces of the other. 
2727. Macuivery ror GrinDING AND TURNING HARDENED Sur- 
Haddan. 


races, H. J. — 4th July, 1879.(A comm 
(Complele.) 6d. 
An emery or other grinding wheel is fitted on a suitable rest which 
Pp i to the surface to be acted on, andalso toany required 


The surface to be is mounted on an axis and driven by 
gearing. The wheel is also driven by suitable gearing. 


2730. Sewine R. B. Chambers.—Dated 4th July, 1879.—(Not 


Ina“ i the needle is made to vibrate from side to side 
ction, awing toa fo by jlmtng theclide to the | Pos 
cotton, to s an slide 
by may descend in 


Mhhe head of the 

according to width of of etitch required. 

2732. Gas Encines, J. R. Johnson.—Dated 4th July, 1879.—{Not pro- 
ceeded with.) 4d. 


er, between e ve gases an: bottom piston, ram, or 
Trunk employed to reesive the impetus of fore, between the piston and 
the connecting rod, or between the connecting rod and the crank pin. 

Drors on Lozences, J. Greenwood.—Dated 5th 


of gar are led and ured out to cool in two portions, 
one ~ a 
of lemon with the other The 

ee we are then mixed, and the whole made up into drops or 


2736. axp Removinc Canam EB. P. Alexander, 
5th July, 1879.4 communication.)—(Not proceeded with.) 


separation and removal of cream 
2737. Manoracronina CoLouRED on ORNAMENTAL TiLEs, Bricks, &., 
consists 


ly drawn, ted, 


one be an iencie or removable of paper or other 
suitable substance, filling up with the main ly of dust or clay, and 
pressing in the usual manner. 
2739. Lusricators, H. J. om. Dated 5th July, 1879.—(A communi- 
consists in the ne 


lubrieators made to feed the of 
‘h a column of uid located between the oil 


reservoir with a steam steam iuto the u 


2745. or Act W. von Nawrocki.— 


5th 1879._(A communication. with.) 2d. 
are used, and the fi 
and about half full of 


water. 


2747. A, .—Dated 5th July, 1879.4 communication.) 


The bu le is and has one of its ends thicker than the 
other, a its under side slightly curved, so that it be used on a 
rounded as well as a flat surface. At about one-third distant from the 


thickest end is a cross bar, round which one end of the band is first 
secured by bending so as to form an oblate hook, and the other end 
en the buckle, over the cross bar, and 


2748. Morive Power, J. R. Hunter.—Dated 5th July, 
1879. —(Not 
Leather bands are made in a mould the form of the grooves in which 
they have to work. 
50. Borr.es AND OTHER NECKED VessELs, H. Shaw.—Dated 5th July, 
1879.—( with.) 2d. 
top and bottom, and into the side of which the ae aly yy: 
forced into the tubular head and — the as ito the at ny ag 
the contents of the 


when forced downwards the same is uncovered 
bottle may then be poured out. 
2752. Sprinc cham, &c., H. Roberts.—Dated 5th July, 1879.—(Not pro- 


ports the spring. 


2768. Borries, A. Delcour and J. B. Admant.—Dated 7th July, 1879. 
The bottles are as ad 

2755. &c., T. Bently.—Dated 7th July, 1879.—( Not proceeded 


umbrella to see what is before 

them, a of the cover is cut a 

wire gauze or other pliable open 

2756. Gas J. 7th July, 1879. 
Two or more and n 


2d. 


each 
jecting above them about a quarter of 
a. “the holes is placed a metal plate, which has 
wing the two lights together so as to form one flame. 

3762. 0 or Cutna, &c., W. Sutherland.—Dated 7th July, 


nich he design is engraved is used to make the 

upon w! 

impression whi: to the article to be decorated by a yreasy 
ting iuk. The article is th 2 


prin’ 
dry is subject to a heat of about 100 d 
off, and the article immersed in hy: 


2763. Macurnes, J. Waine.—Dated 7th July, 1879.—{Not 


a bracket is attached toa ‘‘Bonaz” machine, and carries a stud 
“worm.” On this stud is a loose 
with arms to wee he reels, and also a pulley to cause it to turn on its 
axis synchronously with and to the same degree as the worm. 


2765. Borries anp 0. Stephenson.—Dated 7th July, 1879.—(Not 


8 consists of a 
rubber, to fit between two in the neck of the open the 
pottle the sto: is forced inwards, 
by means of a hooked tool. 


2766. Unvoapine Grain Surps, &c., J. @illett.—Dated Tth July, 


1879. 
grain is elevated by means of a conti bucket el and a 
so connected and arranged that they can be raised or lowered as required 


by hydraulic or other power. 

2769. Exectric Licutino, H. B. Newton.—Dated 7th July, 1879.—(Not 
proceeded with.)—(A communication.) ated 

The a tus consists of a drum so arranged 

several ps in succession, and a ams a ne that the in- 

tervals between the flashes shall be ort as to appear to produce a 

continuous light. 

2772. Fisnine and W. J. Hunter.—Dated 7th July, 


1879.—( Not proceeded with. 
Nets ere suspended by at ee of inflated tubes or ——— 
pb tubes, in which an electric light is 


" in front of the nets. 


2779. Prerarixe anp Preservine Oysters, B. Hunt. —Dated pis 
1879.—(A communication.) 
relates to a mode of by partially coo! 


then packing them in cases and cover them with a jell ta 
other oysters, and mixed with vinegar and suitable pon Bony 


APPARATUS FOR THE MANUFACTURE OF Manvreg, &. 


Barnish.—Dated 8th July, 1879.—( Not with.) 2d. 
Ana us similar to mill is used to crush cakes 


2789. Fire Escares, A. M. 8th July, 1879.—{A communi- 


ladder is nn Ee upon a carriage and fitted with screws 
80 as or lower the same as 


1. CENTRIFUGAL CRUSHING Macuine, T. J. Smith.—Dated 8th July, 


1879.—(A communication. Not ) 
The cipal feature in ee eee 
revolve rapidly in opposite directi: 


2793. Frxinc Srems or To Hogs, &e., K. 
Barnes. —Dated 9th July, 1879.—( Not with. 


ee one face of the mortice hole, through which 
the stem, knife, or 


is then secured by a key placed between it and the back end of the 
S704 om SUSPEXDERS, J Carson.— Dated 9th July, 1879.—(Not proceeded 
contact with the window 
ee ees pressure to secure the sash in any required 
en 


ETAL Piates, Ancies, &c., J. D. Bllis.— 
2d. 

The rolls are of « their surf: Cee dened 

nace being a heat a 
allowed to cool grad 


CouNTERS OR 
8. Pitt.—Dated 9th July, 


a carries a pack of counter blanks and a slide deli 
a a slide vers 
the Sood ond which the 

A male die forms the counter and expellers eject it from the 


Water B. 9th July, 1879.—(4 commu- 
nication. with. 


ng put not soluble in water, and will 
not mix with it, is employed as a piston or one wall of a 
that the water which flows inte 


in convolute curves round a stud or axis 
The water flows thi an inlet into one of the cham! 
displaces the mercury by causing the device to rotate on 


2802. Mitiiwery, Hat anp OTHER Boxes, W. 
1879.—{Not proceeded w ith.) 2d. 
Corresponding dovetails are formed in the edges of the 
cardboard to be jointed = 
forced into those in the oth to 
both sides, a neat and d ble join 
2807. Materia ror BELLs, Wuisties, &c., P. Barry and P. W. 
Jones. —Dated 1Cth July, 1879.—(Not proceeded 
ed consists of one part hydrated peroxide of iron 


2810. em. W. Wiseman.—Dated 10th July, 1879.—(Not proceeded 
Sand is contained in a suitable chamber fitted with a suitable valve, to 
blades actuated 


enable it to pass to a second chamber in which a blade or es 
the axle revolve. The sand entering the second chamber 
the and so stops the carriage. 
2818. Treatinc Resipves rrom Gas &c., R. Scaife.—Dated 10th 
July, 1879.—(Not proceeded with. 
The residues from gas works an al other nitrogenous, sulphur, 


vily, gummy, and resinous <Te such as shod: 


able such cyanides, prossiate of 


is caused to travel by means of two rollers placed inside it, and actuated 
by belt or > of the card above has a 
ereby ena! agreater working surface obtained, 
and thus the of the 
| cards in a smaller space than 
ts) 


AERATED Mepictnat Beverace, 8. Huggett.—Dated 10th July, 


2815. 
1879.—{Not proceeded 
tc eld tnd its alts are ved, diffused and mixed with 
aé ter prepared 


dissol: 
with carbonic acid or oxygen gas. 
2817. THE VALUE ON BANKERS’ CHEQUES, &., J. 
Angus.—Dated 10th July, 1879.—( Not proceeded with. 

A series of numbers are under the line the valve of 
the cheque is written, and each number is surrounded by perforation, 

eque. 

2823. Propucina Rores, Corps, &c., witH CoLOURED SURFACES, 
F. Schwegler.—Dated 10th July, 1879.—(Not proceeded 


are electro-plated and then conveyed through a heated tube, 
after Tie ropes ar a and 
are then again passed tale abd 


2828. Propuction or THE SULPHO-acIDs OF ROsSANILINE, &c., C. D. Abel. 
llth July, communication.) 2d. 
production of the sul; of and the violet and 


bh thereof, the acid is uric-mono- 
jue ves sulphuric 


or coneave on the edge, 

e edge terminating 

Ge back edges are on opposite 

sides of the saw. 

2831. TreaTinc AND. | &., llth 


and will then keep in good condition for several days. 
2833. CLasp FOR ALBUMS, PRAYER-BOOKS, &c., T. J. 
—Dated 11th July, 1879.-+A ) 2d. 
The clasp is is made in two Boas one sliding in the other, and spiral 
springs are placed between the two purts. 
2835. Cur Nats Tacks, A. Jones.—Dated July, 1879.—(Not 


relates to machinery in which the strip is turned over and fed 


employed. 
Nores axnp Keys or Reep Musica, InstRUMENTS, 
J. Dawkins—Dated 12th 1879. 


ore a berate lines divilled into 


2863. Moron Enaines, W. R. Lake—Dated 14th July, 1879.—(4A com- 
munication. }—({Com; 6d. 
An empty retort is 


e of » wi conveyed to any 
form of steam engine. After the vapour has formed its office 
in the engine, and so received in the exhaust pipe, it is carried to a con- 
denser to be condensed and used again. 
2871. Gas Exnaust Reourator, B. Allen.—Dated 15th July, 1879.— 
(A 
This consists, First, of a gas ¢ of the com- 
bination of a tank and induct onnaiing up within it, with a gasometer, 
bell, and a com: counterbalance lever and its chains and weight, 
or series of weights. Secondly, in the combination adj 


wrist 
to its valve with a gas exhaust prseere 


28°72. Apparatus EMPLOYED IN THE PROCESS OF q 

7. B. Mills--Dated 15th July, 1879.—(4 
This consists in the employment of forks carried by a 

8 8, 80 as an 

tive when working by hand. 

2889. Wrencues ror Nuts, Bouts, anp Pipes, A. Jackson and J. J. Dunn. 
—Dated 16th July, rt 


This consists of a combination 


Lats table 
2°797. Iuecements ror Lirtina Turnips, 7. Bisset.—Datei 9th 

July, 1879.—(Not proceeded with.) 2d. 

; The implement is mounted om two pairs of wheels, the forward pair 
running upon cranked axles. The beam is pivotted near its middle to a 
pair of curved bars extending above the beam towards the rear, and their 
after ends rest on the axle of the hind wheels, which is also cranked. 
Inclined bars with rooting knives at their lower ends are eey 
the instrument toa part of the beam w 

; is of a zig-zag form. 

28C SHogs, 
Sarlly displace the fluid piston el-her Dy moving the chamber, or the 
m or both. The meas' device consists of a series of chambers 
led to the or. 
from which it 
two spaced heads its axis. 
broug 
and the poin 0 be lubricated by the combination Of an Ol 
pper end of the 
elow the outlet 
nn and seven parts cast iron. 
Don Dons, 
n valu- 
potash, 
: set-off sheets separately on delivery 2814. Workine Carps, A. Haigh and G. Milnes.—Dated 10th July, 1879. 
og. Fuh., the ink being then wiped | 5590. CincuLan SAWS AND SAW-TEETH, G. D. Peters.—Dated 11th July, 
1879.—{Not proceeded with.) 2d. 
This 
into the machine, and it consists in the arrangement of parts for gt 
the alternate semi-rotation to the barrel through which the stri: fi 
and also of the parts for withdrawing the end of the strip from the 
cutters during the semi-rotation of the — barrel, and the turning 
over of the strip. An improved nose-piece for the feeding barrel is 
2774. Removine AccuMULArions From or Tramways, 7. F. Arm- 
strong.—Dated 8th July, 1879.—{Not proceeded with.) 2d. 
Scoops to enter the groove in the rail and throw out the dirt on either 
side are suspended from the cars, and the requisite pressure applied 
thereto by means of springs. 
of 
2725. Maxoracture or Yarn, J. Cayard.—Dated 4th July, 1879. 2d. at the same time preven © passage Of any li cles of 80! H @ valve arm adjustable relatively 
During the preparation silk is treated so as to take the dye and be | matter. - 
easily worked afterwards. The silk is then dyed and made soft by rollers 
and mixed together according to various proportions of two or more 
279 
Cahn oy o this nut, so as to open or close il, and ept closed 
y spring. 
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ws Lancashire makers of pig iron have still sufficient orders on | association, which has its head-quarters at Barnsley, has alread 
THE TRON, CO. AND GENERAL TRADES their books to keep the eae in blast fully employed, and | confirmed the action of its eanenaep in accepting the ageuieenh, 
OF BIRMING WOLVERHAMPTON, AND | consequently they have. but little iron to offer, but the orders | and though the “following” of Mr. Philip Casey do not receive 
OTHER DISTRI ' coming in at present would not keep them busy. For delivery | it kindly, there.is every prospect of its being carried out. 
(From our own Correspondent.) : into the’ Manchester district the quotations remain’at about 70s.| The Midland Iron Company, Limited, has now issued its 


“TuErE is little alteration upon the week in the activity at 
finished ironworks. They are mostly in steady employment, and 
some are at maximum output; yet new orders are not in free 
distribution, and there are instances in which specifications are 


sought with more eagerness than a 


T in Birmingham, and yesterday — Wednesday — in 
Wolverhampton, certain galvanising firms Were. prepared to buy 
y could have got them at well under current 
uotations, and they cited prices at which they maintained that 
les were to be bought, which were a veleuitn upon those 
oted a week ago; but = were no more succeesful than at 
at time. The makers of the brands most in favour, who still 
do not quote maximum prices, would not begin to negotiate upon 
any terms under £11 per ton. This is 10s, per ton under the 
hest recently quoted ; but it did not secure business. 
For doubles: £12 10s. was required, and for lattens £14. These 
were, however, too high to yee business in these 
inner gauges. Nor were stamping sheets in more conspicuous 
demand ; the stamping sheet firms experience 
| as recently. 

+ which is true of thin sheets is true of hoops, in which, 
however, the output is poperoneey larger, use of the 
American consumption. m the States inquiries continue to 
be received tor both hoops and sheets, as well as for raw materials 
for the forge and mill, and for the blast furnace ; but new pur- 

‘chases on account are not now numerous. £10-is the 

uotation this week for good hoops. For Earl Dudley’s 

west quotation is £9 12s. 6d., and for B.B. H. and similar 

b £9. Less valuable bars are to be got at from £8 10s. 

. down to £8; and nail rods were not in brisk request either 
to-day or yesterday. 

Plate orders would have been welcomed by the chief makers, 
but consumers’ necessities were not freel Few plate 
mills only are therefore well supplied with orders. Boiler-plate 
work is mostly needed, and the demand cannot be reported as 
growing for bridge and girder plates. Nevertheless, quotations 
are strong as to all d ptions. Puddled bars were in less active 
demand at £7. 

The tin-plate mills are in full activity, and the current 
quotation for I.C. coke is £1 12s. 6d. per box. 

Pig iron is not in much demand this week. There were 
instances in which the difference would have been as much as 
7s. 6d. a ton, cash terms, for part mine pigs, though this differ- 
ence did not appear in the quotations of the open market. Only 
a little business, however, was done, use consumers have 
mostly supplied their probable wants up to midsummer, 

There was no yielding on the part of the producers of all-mine 
iron, for which from £4 10s. to £4 15s. was demanded. Conse- 

uent upon the high prices now asked by the hematite firms, 

taffordehire all-mine pigs are meeting with an excellent sale in 
South Wales, and this is upholding the quotations. In the past 
two or three days one agent has sold as many as 1000 tons of 
Staffordshire all-mine iron to Welsh consumers at £5 delivered. 

A good demand is kept up for coke, but the high prices check 
sales. Agents of South Wales firms did not hesitate to-day to 
ask from 25s. to 29s. per ton delivered. It takes from 6s. to 8s., 
according to the position of the ovens, to bring it to Birmingham. 

Coal is freely offered for both manufacturing and also domestic 
samples, and there is no Fg mm henry J to higher values. 

Tronstone sells well and is in growing demand at firm rates. 

The attention of the mining ee of both South and also 
North Staffordshire is ae to the value of compressed air 
as a motive power, by Mr. W. J. Hayward, the new president of 
the South Staffordshire and East Worcestershire Institute, and 
Mr. W. Y. Craig, the re-elected president of the Institute of 
Mining and Mechanical Engineers of North Staffordshire, 

Mr. Thomas Claridge, one of the original proprietors of the 
Claridge Company, Limited, has m re-el 
managing engineer of that concern, and_he has again secured the 
services in the moulding department of Mr. George Claridge, also 

an original proprietor, who will again take the management of 


the moulding department. 
of the Wolverhampton Chamber of 


ly so muc 


eral 
the 
rands, 


At the annual meetiy 
Commerce the report of the council stated that it might be confi- 
dently anticipated that the revival in trade would soon develo; 
itself in the hardware industries. The new president, Mr. C. F, 
— said that one of the important questions which the chamber 

- would have to consider this year was whether they should not 
cease to put the broad arrow on all goods bought by Government, 
se, when goods so marked were rejected, there was a diffi- 

culty in ee yore of them in the general market. 

4 wire has advanced considerably in price all 
round. 

Last week I stated that the Cyclops Ironworks, Walsall, had 
been purchased for undisclosed principals. It now transpires that 
Messrs, John Russell and Co., Limited, tube manufacturers, are 
the real purchasers, and that it is their ‘intention to manufacture 
a considerable portion of the iron used in their business. Thus 
employment will be found for about 200 additional hands. 

n co uence of the notice for an advance of wages not having 
been complied with, the majority of the chain and trace makers 
** out-workers ” in the Cradley Heath and Old Hill districts struck 
work on 

At the annual meeting of the Birmingham Tramway and 
Omnibus Company on Tuesday a dividend of 15 cent. was 
declared, and an extra 250 guineas was voted to the directors in 

’ addition to the ordinary fees. 

'  Atameeting of the Birmingham Town Council on Tuesday 

‘ power was given to the Gas Department Committee to erect 
additional works at Windsor-street, at an estimated coat of 
£75,000, and the meeting confirmed an agreement for the pur. 
chase by the committee of a total of 5336 square yards of land. 

Five officers of the Chinese Imperial Navy, who have gained 
distinction at the Cherbourg School of Naval Instruction, and 
are now making a tour of this country with the object of collect- 
ing information regarding manufactures that may be of use in 
China, have visited some of the manufactories of Birmingham. 
At the boiler and engine works of Mr. G. E. Bellis they mani- 
fested interest in some torpedo launch engines and high-pressure 
boilers that are being constructed for the Government. Our 
visitors are seeking particular information upon the manufacture 
¢ ome and ammunition, and visited the leading gun works of 

e town. 


NOTES FROM LANCASHIRE. 
_ (From our own Correspondents.) 


THERE is not very much change to report in the iron trade of 
this district since last week. So far as prices are concerned, the 
market is very firm, and makers, in anticipation of a — sprin 
shipping trade, do not care as a rule to k very far forwned, 
_and even then an advance upon present rates is generally asked. 
There is, however, no large amount of buying oing on at present 
for actual consumption in this district, and t! By requirements 
for foundry iron especially are extremely‘small. Consumers in 
some cases are even re-selling a jyood deal of the iron they have 
bought at comparatively low figures, declaring that they find this 
more profitable than working up the iron in their own business at 
the prices they are now able to obtain in the market. There is 
an inquiry for long forward delivery, and I hear of some specu- 
lative sales over the last six months of the srenent re but they 
are eg of that importance to have any material effect upon the 
mar 


ago in execution of old ord: 


per ton, less 24 per cent.; as, however, this figure is now below 
the price of outside iron coming into this district, it is not im- 
probable, if the market maintains its present firm tone, that local 
producers will before long be asking some advance for further 


ers. 

and Iron Com; , one of the concerns 

has been issued. it will afford some indication as 

to how far the local iron and coal 


ithstan: acti 
the latter of the half-year there had been a 
ce of iron, but this had not S been 
felt because the orders at lower rates had first to be fulfilled. 
The number of furnaces in blast was now seven, as com 
with four last half. The result of the balance-sheet, which the 
directors presented, they considered still far froin satisfactory. 


h | A profit of £17,823 had been made, but this had been reduced b’ 


the adverse balance left on January 30th, 1879, to £13,878, an 
a dividend after the rate of 14 per cent. per annum was recom- 
mended, which would absorb £13,572, leaving a sum of £205 to 
be carried forward. The value of stock held on 3lst December, 
1879, was £152,419, being less by £10,314 than that held on the 
30th June last. : 

In outside brands of iron coming into this market there is a 
firmer tone, and for North-country irons a higher prices 
arebeingasked. G.m.b.’s deliv intothe Manchester district are 

uoted at 77s. 6d. net cash for No. 1, 72s. 6d. for No. 3, and 73s. to 

3s. 6d. for No. 4 forge, but prompt sales would, in some cases, be 
made for less money. For Lincolnshire and Derbyshire irons, 
makers’ quotations for delivery into the Manchester district 
remain at about 76s. per ton less 24 per cent. 

The finished iron trade remains in much the same tion as 
last week. The forges are all kept fully employed, and for 
delivery into the Manchester district local bars are still quoted at 
about £9 to £9 10s., and hoops at about £10 5s. to £10 10s, per 
ton. 

The increasing activity in the cotton trade is naturally pro- 
ducing a better feeling amongst cotton machinists, and some of 
the large firms are not tolerably busy. Generally, however, there 
is still a good deal of complaining, and founders do not seem to be 
securing very much more business. however, I have pointed 
— in Teves reports, the prospects of trade are decidely more 


opeful. 

Thee that the Garrett torpedo boat is likely to be bought by 
the French Government, and the price named which is to be paid 
for the invention is £150,000. 

The coal trade continues v dull. The cessation of the 
winter demand for house fire is throwing a good deal of the 
better classes of round coal upon the market, and many of the 
pits are now being put on short time. Common classes of round 

for fresinahiee and manufacturing purposes are 
lentiful, and I hear that consumers have not much difficulty in 
fovtes forward. For all descriptions of round coal prices are 
easier, and at the pit mouth average about as under :—Best coal, 

. to 8s, 6d.; seconds, 6s. to 6s. 9d.; aiid common coal, 5s. 3d. to 
5s, 9d. Engine fuel is better to sell, and slack, if anything, is 
firmer in price, some of the better sorts fetching from 3s. 3d. to 
8s. 6d. per ton at the pit, with common sorts about 2s. 6d. 


per ton. 

The shipping trade has been very depressed. The Liverpool 
market be been overstocked with coal, and for the few orders 
offering there has been a keen competition. Common coal deli- 
vered at the high level can be bought at 6s, 6d. to 7s., and good 
steam coal delivered alongside does not fetch more than about 8s. 
per ton. 

The arrangements for the new Manchester Coal Exchange have 
now been practically pleted. The Doe for subscriptions 
has been fairly responded to by the trade, and in the Victoria 
Arcade, where the Exchange is now held, suitable premises have 
been secured for the use of subscribers and the transaction of 
business. A committee, with Mr. R. Peters, of the Astley and 
bs agg Coal Company, acting as treasurer, and Mr, W. Bur- 
rows, of Atherton, as secretary, has been appointed for the 
ensuing six months. 

The demand tor hematite pig iron is well maintained in the 
Barrow-in-Furness district, and not quotably 
altered, show a tendency to advance. a are being 
made to further increase the output by blowing in new furnaces. 
Steel makers are briskly employed night and day, and have a 
considerable number of foreign orders in hand. [ron ore is in 
considerable in , and makers of iron are still drawing from 
the Spanish and Irish mines. Shipbuilders and engineers have a 
full order sheet, but other contracts are expected daily, which 
with what are already in hand, will result in a very anima 
state of things during the summer months. and coke 

er. 


e Sandscale Iron Mining Company has come across a very 
valuable find of iron ore on their royalty in Furness. The 
existence of such a valuable of metal was not thought to 
exist in this part of the district. A shaft will be sunk with as 


much speed as possible, the company being anxious to take | Th 


advantage of the present high prices iron ore fetches in the 
market. This discovery of ore adds further proof of the inex- 
haustible hematite resources of Furness. 

The Moss Bay Company has agreed to give the ironworkers 
on strike a 5 percent. advance and ‘the promise of another 5 per 
cent. “4 amonth. On this understanding the men have returned 
to work. 

An advance of 5 per cent. has been made by the West 
Cumberland Iron and Steel Company to its employés with the 
promise of an additional 5 per cent. when present unfavourable 
contracts are worked off. 

At the sale by auction of the machinery and shipbuilding plant 
of the Harrington Shipyard there were 300 buyers present, Mr. 
James Whitfield, slate merchant, Workington, being the prin- 
cipal purchaser ; who, it is stated, is about to organise a new 
company ,to build and run a few steamers. 

Towards the £80,000 required to float the new Whitehaven 
Shipbuilding Company, upwards of £30,000 has already been 
subscribed. 

The scheme for carrying water from Crummock Lake to 
Workington will require £ over and above the £28,000 origin- 
ally estimated. For this bigot rss | a larger amount of money 
is required than was at first estimated. 


THE SHEFFIELD DISTRICT. 
(From our own Correspondent. 

Since my last letter I have seen the full text of the sliding scale 
ent come to between the coalowners of this district and 

e colliers. All the points of importance were anticipated in my 
notice of week, except one—‘* The rates now being paid at 
the various collieries for coal-getting, strait work, day men, and 
all other underground work, shall be taken as the standard rate 
of wages, but either the coalowners or the miners shall be at 
liberty from time to time to claim a local adjustment of wages 
rendered necessary by special or altered circumstances of a mine 
when not inconsistent with the —= of this agreement.” I notice, 
also, that while the agreement is for two years certain, from the 
first day of March, 1880, after that it is to continue sub- 
The principal miners’ 


ject to six months’ notice on either 


report. After providing for all ch there remains a net 
fit forthe year of £3673; or including balance brought fected 
from last year and writing off bad debts, an available total of 
£4876, out of which the directors pro; to pay a dividend of 7, 
per cent. forthe year, leaving £1000 for necessary replacement o! 
machinery, and cartying forward a balance of £689, ‘fhe sum of 
£1000 specifically mentioned in the report is for a new steam 
hammer refe: to at the last ting of the shareholders, but 
the erection of which the directors thought it prudent to postpone 
for atime. The work is now in progress. The directors state 
that it is with very much pleasure they are enabled to report a 
marked improvement in the iron trade. ‘The d ion,” 
they add, “‘ which continued with such constantly increasing 
severity during the past few years, yielded during the latter part 
of the past year to an improved demand for iron from abroad. 

improvement has continued, and the directors are glad to 
state that the works are now in full operation at remunerative 
prices.” 

Mr. A. M. Chambers, of the Thorneliffe Collieries, near here, 
has seme a process of manufacturing coke, which is stated to 
be of very great importance to coke manufacturers. Mr. Cham- 
bers’s invention is said to be of a very simple character. Instead 
of allowing the draught to go over the burning coal at the furnace 
door, Mr. Chambers builds up the furnace door entirely, and 
drives in hot air by means of a pipe over the face of the coal in a 
direct line to the exit flue. By this means the products of com- 
bustion pass from the oven to the main flue or chimney, a greater 
draught is thus secured, a quicker make of coke obtained, and 
the — almost entirely got rid of. Mr. Chambers claims 
for his invention the following advantages :—At least 15 per cent. 
more coke from the same quantity of coal, a much larger quan- 
tity of coke per week in the same number of ovens; the almost 
complete riddance of sulphur; a much denser coke with less 
breeze and dust, and free from black ends; a considerable 
saving in the cost of coking, and its easy application to 
existing ovens. At Westwood the patent has been applied to 
about seventy coke ovens with excellent results. 

There has been — change in prices this week, mainly as 
regards coal, and in the qualities which indicate that the revival 
of trade is beginning to tell at last. Steam coal has advanced 
from 5s. lid. and 6s. 6d. to 6s. 3d. and 7s. ton ; and even 
slack, which a short time ago was not even fought out of the 
gobes, is not at 4s. to 5s. 6d. 

At the Atlas Works—Messrs. John Brown and Co., Limited— 
No. 3 forge, which has been closed for a considerable time, has 
been re-opened. This forge contains twelve puddling furnaces, 
and employment will be given to about sixty extra hands. Work 
is now going on in every department of MessrsJ. ohn Brown and 
Co.’s extensive establishment, and there is also increased activity 
at the Cyclops—Messrs. Charles Cammell and Co., Limited. 

_ The Rotherham, Masbrough, and Holmes Coal Company have 
issued their report for the past year, which the directors state 
has been a most trying one for the coal interest. Iron and coke 
have participated in the recent improvement, ‘‘ but coal does not 
reciprocate the advance.” ‘ This,” adds the directors, ‘‘ ma 
arise from the number of new collieries which have been opened, 
and have to force a market for their productions.” 

I do not hear of any change since my last in the staple 
cutlery, steel rails, and plate trades. Interest is at present 
mainly concentrated on the reports which are now being issued 
and the prospective dividends. “A very large business is still 
being done on ’Change. 


THE NORTH OF EN GLAND. 
(From our own Correspondent.) 


CoNSIDERABLE activity was manifested on Fapmen the demand 
for pig iron being very t. The weekly market opened at 
62s. 6d. firm for No. 3, and at the close the general quotation was 
63s. 6d., which was an advance of fully 2s. a. upon the previous 
week. The which are being made for re-commencing 
at two or three of the large local mills contributed in a great 
degree to the additional firmness manifested. But there was also 
a quickening in the shipping demand and in the general inland 
consumption. There are yet pessimists who maintain that 
the present high prices are entirely due to speculation, 
and that before long a material reduction will take place. 
however, can scarcely be well-founded, use there is the in- 
disputable evidence of increased shipments and great reductions 
in stocks to prove that a lurge proportion of the iron sold from 
day to day is either removed out of the district or converted into 
finished goods. There is, of course, the unavoidable danger 
arising from over-speculation, but it is not easy to discover a 
method of obviating this, especially after a long period of depres- 
sion, when iron was practically valueless. 

On referring back I find that Messrs. Connal and o., the 
warrant storekeepers, have increased their stock of iron since the 
20th of Telvearia een by nearly 30,000 tons, At that time it 
amounted to 79, tons, and now to 107,000 tons. It is not for 
me to say whether the existence of warrant stores is an industrial 
benefit, whatever influence it may exercise in a commercial sense. 
ere can, however, be no doubt that it is better to have iron in 
warrant stores than unsold in the possession of makers, seeing 
that the money arising from the deposit of that iron is circulating 
within the district. 

Messrs. Downey and Co. will get two of their Lackenby fur- 
naces into blast in about a fortnight. The plant consists of three 
furnaces of a large type namely 85ft. high by 25ft. in the bosh. 
Messrs. Downey an bo. acquired these furnaces of Messrs. 
Lloyd and Co. in liquidation, who had become ——— of them 
upon the liquidation of the Lackenby Iron Company.. They 
have almost completed the relining of two furnaces from top to 
bottom, and they will proceed quietly to reline the third furnace. 
They have also renovated the whole of the machinery, stoves and 
outside appliances and in additicn have added to the blowing 
engine power, the pumping engine power and the boiler power. 
By the time the renovations are completed they will have 
expended at least £10,000 upon these three furnaces. It is the 
intention of Messrs. Downey and Company to keep the brand 
which they make at-their Coatham furnaces and that 
which they will produce at Lackenby quite separate. The 
whole of their furnaces, however, will run on Cleveland iron 
and when the third Lackenby furnace is completed, they will 
then be producing about 2250 tons of Cleveland iron per week. 
It speaks well for the management of Mr. A. C. Downey, that 
during the seven years which the Coatham furnaces have now 
been blowing they never required any heavy repairs. : 

The Middleton furnaces near Darlington are expected to be 

ut in blast in the middle of April. Activity in the direction of 
increasing the producing power is also being manifested in the 
northern of the Cleveland ironmasters’ district. 

The action taken by some coal miners in Durham with regard 
to a demanded advance of wages is creating some uneasiness, 
——— it is not  aagean that the bulk of the miners will prove 
disloyal to the sliding scale arrangement for the regulation of 
wages. Inconvenience has, however, been felt in some quarters 
in consequence of men coming out on strike. 

A motion of a most important character affecting the iron 
trade was to have come on for hearing at the Stockton-on-Tees 
County Court to-day—Thursday—but the matter has been 
settled. The motion was by Messrs. Robson, Maynard, and 
Co., to the effect that the sale by the trustees to Messrs. Mitchell, 
and others, of the property of Swan, Coates, and others, in 


#9 


orders, 
the recent improvements. The directors state that owing to the 
continued depression in the coal trade, it has been ef ame to ‘ 
keep the pits in full work, and the selling price of fuel has again 
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will be two rolling mills, one of them capable of rolling plates 
up to 8ft. wide, and one bar mill for large angles and bulb T 
An an anvil block = 

ons; @ pair of coupled reversing high-pressure engines, 
Messrs. Turnbull, Grant, and Jack, Cana] Foundry, Stance, 
and four steel boilers, of a combired flue and multitubular type, 
will complete the plant of the mills. 

There is a continuance of activity in the malleable iron trade, 
and the steel and engineering works are as busy as they possibly 
can be. tt week’s shipments of iron manufactures from the 
Clyde embraced £1290 worth of machinery; the hull of a steam 
yaeht, valued at £500; £14,500 worth of miscellaneous articles, 
of which £3500 went to Bombay, £3200 to Porto Rico, £2450 to 
Boston, £1472 to n, £1158 to Cyprus, and £900 to New 


Si 322 tons of old iron rails, &c., valued at £1613, for New | . 


ork. 

Though the demand for household coals is slack in the Glasgow 
district, there has been_a rather better inquiry for steam coals. 
The export trade from Glasgow harbour has been rather smaller 
than in the preceding week, but very ene shipments havetaken 
place at some of the ports along the Frith of Clyde, the coastin 
trade from Ayrshire being comparatively good. It is believ 
that coalmasters will be obliged immediately to reduce their 

ices. In the eastern mining counties the demand is dull for 

ome sale and export alike, and in all the colliery districts stocks 
are reported to be accumulating. 

A commendable spirit was manifested b 
meeting of Glasgow district miners, Mr. 
other day. He referred to the 
Clyde and going other 


the chairman of a 
ndrew M’Cowie, the 
shipping trade leaving the 
ng to e rts, and contended that the men 
should be guarded in their demands upon the masters until the 
trade came back to Lanarkshire. Unfortunately the advice of 
the chairman was not taken.by those present, who passed a reso- 
lution in favour of restricted output. 

The plethora of coals at the pits in Fifeshire has led to a move- 
ment for sending as many miners as possible to other districts in 
order to prevent a further rapid increase of stocks. Most of those 
who are migrating have proceeded to the West of Scotland, where 
—— ad about as bad from their point of view as they are in 

e Eas 

Contracts are asked for an important extension of Kirkwall 
Harbour, in the Island of Orkney. 

Messrs. John Elder and Company, of Glasgow, have launched 
for the British Navy a gunboat named the Ranger, a sister 
vessel to the Rambler, the dimensions of which were given in THE 
ENGINEER several weeks ago. 


WALES AND ADJOINING COUNTIES. 
(From our own Correspondent. ' 
Tue Manchester Guardian has collected statistics showing 
the remarkable improvement which has taken place in 
Welsh railway and other shares, consequent upon the change 
in iron trade. Six months ago, the Guardian, 
the Monmouthshire Railway stock, £100 paid, was quoted at 
£143 to £150, it now stands at £169 to £170. tng J Railway 
stock, £100 paid, was quoted at £148 to £149. e price on the 
Cardiganshire list is now £184 to £185. The 6 per cent. prefer- 
ence stock of 1861 Rhymney Company has gone up from £153 to 
£192. Coming to the great ironworks, the Nantyglo and Blaina 
has risen from £18 to £47 ; the £50 stock of the Rhymney Company, 
which had sunk to £9, has advanced to £31 and the £15 stock from 
£2 10s. to £10 10s. The £24 shares of the Tredegar Company 
— £11 to £27, and the £25 shares from £16 to 
3. 


1 
I —— add to this considerably, showing that all classes of 
stock, from cottage companies to waterworks and gas, canals, &c. 
&c., exhibit the same improvement, all showing that the revival 
in the iron and coal trades is as permanent. 
It now seems probable that the tranquillising influences of 


pared to quote different 
terms for special contracts. It is obviously impossible to specify these 
cases and terms, or to give more than the market quotations and makers’ 
prices. Readers should also refer to our correspondents’ letters. 


PIG IRON AND PUDDLED BARS. 


ScoTLanp— £s. d. | £s.d. 
G.m.b.—No.1.. .. .. 312 6) Glengarnock—No.1 .. 4 1 0 
Gartsherrie -No.1 .. 4 0 0, Dalmellington—No.1.. 316 0 
No. 3 - 310 0) No3.. 3 7 0 
* Coltmess—-No.1 .. .. 4 4 At Ardrossan. 
me DU OT 
Summerlee—No.1 .. 4 2 0' Shotts—No.1.. .. .. 400 
Monklund—No.1.. .. 312 6) At Leith. 
.. 8 7 6| 
Clyde—No.1 .. .. .. $13 6 | CLEVELAND— 
No.8 .. 83 7 6| Nol.. ee 310 06 
Goven—Bo. 1... BIB BA Bes co B'T 
At Broomielaw. | No. 4, foundry .. .. 3 3 6 
Culder—No.1.. . .. 4 0 0! No.4, forge .. .. .. 3 4 6 
No.3... .. .. 8 8 6, Mottledorwhite .. .. 3 2 6 
At Port Dundas. | Thornaby hematite .. 0 0 0 
TaEepecAR—Monmovrasuire—No. 8 tin-plate pig iron, 130s. at works. 
” * No. 3 foundry pig iron, 85s. 0d. do. 
ae. 4. £64 
Wa.es—lIron rails, f.0.b. - 9 0 9 50 
Iron bars, f.o.b. se 96 0t.0 00 
Dersysuire—No. 1, at Sheffield $15 0to 400 
No. 3 os 310 Oto 315 0 
Lancashire, in Manchester—No. 3& No.4 310 Oto 0 0 0 
K. H. Messktmoun ne oe 615 Oto 700 
Hematite, at works, Millom ‘‘ Bessemer ”— 
No.1toNo.3  .. 610 Oto 615 0 
Forge, mottled and white .. oe oe oe 
Maryport Hematite—No. 1 to No. 3 « 610 Oto 615 0 
Puddled Bar— 
Waes—Rail quality, at works 610 0to 0 0 0 
CLEVELAND, delivered on trucks oe - 610 Oto 615 0 
Mripp.esBrovesn léin., plate quality, perton 610 6to 7 0 0 
LANCASHIRE oo ee os ee 610 0t0. 700 
f.o.b. .. os 9 00to000 
MANUFACTURED IRON. 
Ship Plates— 
f.0.b., per ton on ee 910 0to10 0 0 
Waes—At works, net .. 9 0 0to10 0 
MIDDLESBROUGH .. ee oe 910 Oto 915 0 
Boiler Plates— 
WELsH 20 0to 0 0 6 
LancasuireE, to 5 cwt. each plate 1010 0 to 1310 0 
EFFIELD .. oe 10 10 O0to1310 0 
Bow tne and Low Moor— 
Under 2} cwt. percwt. 1 2 Oto 17 0 
4cwt. up to7cwt.and upwards... 110 Oto 119 0 
StaFFORDSHIRE, per ton fe 1010 Oto13 0 0 
MIppLEsBRovGB, free on trucks 10 56 Oto12 5 0 
Gtasoow, f.o.b., per ton 1010 Otoll 0 0 
Angle Iron— 
Bow ine and Low Moor, per cwt. .. ae 
STAFFORDSHIRE, per ton 910 0 0 
LaNcasSHIRE os ee -- 9 0 Otol0 0 0 
Stockton .. os ee os 0 0 0to 9 0 0 
Rounp Oak en 10 2 6t0o15 0 0 
CLEVELAND os be 815 Oto 915 0 
ELSH -- 910 0 
Gtasocow, f.o.b., per ton 810 0to 9 0 0 
Low Moor and Bow na, per cwt. - 019 Oto 1 40 
STAFFORDSHIRE, per ton os 9 0 Oto 1210 0 
Rounp Oak 912 6to 00 0 
Merchant Bars— 
Stockton . oe os 810 0to1010 0 
WELsH 815 Oto 9°0 0 
LANCASHIRE és 9 0 0to 910 0 
Suerriz.p—Bars from warehouse 10 0to 0 0 0 
” os 1110 Oto 0 0 0 
1810 0to 0 0 0 
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iquidation, be set aside on the ground of tly inadequate con- | peaceful working will be felt throughout Wales, as the Rhondda} Nail Rods.—Gtascow,fo.b.,perton .. 9 0 0to 00 0 
—_ and collusion between the ee ae — the purchasers. | colliers, one of the foremost districts in agitation, have erally| Rails—Guascow, f.o.b.,porton .. .. 8 0 Oto 810 0 
and Os, have this motion, to the sliding There was a large meeting held we 815 9 0 0 
together with the imputations contained in it, and each side pays | lately at which this to. ALES .. «2 « oF - 810 0t0 900 
its own costs. was considerable fear on Sunday last that we| Railway Chairs—G.ascew,f.o.b.,perton 5 0 Oto 610 0 

The traffic returns of the North-Eastern Railway Company for | were on the eve ofa great colliery ae » the fall of the} Pipes—Gtasoow, f.o.b.,perton .. .. 5 0 Oto 6109 0 
the week ended 14th February show an increase of £10,145 upon the | barometer being one of the most sudden and the greatest} Sheets—Guascow (singles), perton.. ..11 0 Otoll10 0 
corresponding week in 1879. More than half of this increase is| known. Fortunately the fall occurred on the Sunday, and Hoops— MaMa. eae ee 
due to the mineral traffic. The North-Eastern Railway Company | though continued in a degree on Monday, only one case of any 
is making extensive additions to its rolling stock and has just | serious character took place. This was at Glynfach Colliery, ; 
now given orders for 1000 additional wagons. Rhondda. Three men, including the manager, were burnt there STEEL, 

The manufactured iron trade remains firm. Quotations are Se an explosion. SHEFFIELD—At works— £s4a. £5. 4. 
not materially advanced, but there does not appear to be any authorities at New are gratified by the fact that Lae ise a ee ee ee 
symptoms of slackening. Plates for shipbuilding purposes range | Cyfarthfa has been loading iron rails thence to South d = H 
from £9 10s. to £9 15s. per ton. America, that Bristol has been sending iron also for shipment Sheet, crasible 21 0 Oto 6l 0 0 

The shipbuilding trade is exceedingly brisk. Messrs. Raylton, | from Newport, and leading coal firms from Cardiff, and even Sheets, Bessemer 2 of ID i @ Oto 22 0 0 
Dixon, and Co., of Middlesbrough, have just Seomsliadn tenvtened Swansea, are adopting the same course. vi large vessels Second-classtool.. .. .. «.. «. 82 0 0t046 0 0 
some screw mail steamer of 2250 tons register and 220-horse | have just arrived at Ne to load rails for America ; amongst Best steels. a - 49 0 0t076 0 0 

wer nominal, for the Rotterdam fioy ’s Mail line, between | these is the Lizzie Burrell, of Nova Scotia, which will take out na 4 i oo oe Lg 2 > Fao 8 H 

olland and Java. The shipbuilders’ wages question will very | 1600 tons. Iron freights are easier by 2s. per ton. At Swansea nae an ara 33 ene ee 
soon again come under consideration, as the men at several of the | there is plenty of briskness in all departments. Bessemer, at works... 9 0 0t010 0 0 
yards — iven notice for an advance, which notice expires at| The export of coal last week amounted to fully 18,000 tons, Sheffield steel ship plates .. 15 0 0t016 0 0 

~ the end of the present month. and shows that the emery | pee of this port continue. Sheffield steel boiler plates .. 1610 0to1710 0 

For shipment to France it finds special favour. The storms Waes— 1010 Otoll 
have one with Bessemer pig iron 615 0to 7 00 
NOTES FROM SCOTLAND. coal for Bom! rom Car was oblige to in at Swansea, 
and has since left for Newport to go into the graving docks. 
(From our own Correspondent.) While the sister ports show their prosperity, there is but little, COAL, COKE, OIL, &c. 

THERE is no new feature in the iron market this week, except | if any, falling off in Cardiff. The total export coastwise, an ke— .d. £s.d., Glasgow—Per ton, f.o.b.— 

_ that prices have, on the whole, been somewhat firmer, with a| bunker coal, was 126,000 tons. Prices have been fairly main-| Cleveland,at ovens 0 16 0—1 0 0 Main.. .. .. 0 73-0 00 
tendency to advance in the case of warrants. In consequence of | tained, though in come cases where ap have been ne ll -- 014 0—0 160 Splint .. .. 0 80-0 90 
the high prices now ruling in the Middlesbrough market, No. 3 for future deliveries there has been a slight reduction. — eld .. .. hed a4 ih Smithy 0 11 6-0 18 0 
Scotch pig has been selling much more freely, and the imports D cotations, however, in price lists are maintained, but no advance Wales’ Rhondda, 1 30-1 46 
from the North of England are scarcely up to the mark. As | during the week has occurred in any instance. We must wait a per ton— Leneasiete— Win pit prices— 
com: with those of the preceding week, there is a decrease in | few weeks for any change; but that it is coming is confidently | South Durham.. 0 8 6-0 150 _ a 4 ; 4 ; 4 
the exports of 3543 tons, but they are still greatly heavier than or may Derbyshire— Forge coal 0 538-0 59 
they were at this time last year, or indeed in any similar season t is the enormous output which is the great obstacle to an Best, at pits .. 0 8 0-0 110 Reet Ee ee oe 
for at least five years back. The production is fully maintained, | advance in steam coal. As coking varieties, there has Converting .. 4 3 Be : ; Slade os ae © 29-0 36 
and Messrs. Connal and Co.'s stores show an increase in the | been an advance maintained at every pit, and house coal in local] gouth Yorkahire—At the pits— 
stocks for the week of 2536 tons, the total being now no less than | districts has shown a decided tendency that way. Patent fuel ch .. .. 011 201311 | Oils, tun— Pew i ery 
441,537 tons. On American t a fair busi has been | has advanced 6d. per ton, and a large demand is well sustained. Silkstone,house 0104—0116| Lardoil .. .. 42 00-4400 
done, but there is now much less excitement in the market, and | Coke rules from to 243. 6d. per ton, though there are indica- Coeretting + 0 76-0 90| Linseed .. .. 26 10 027160 

tors appear to be halting until they have some indication | tions that this will be about the highest price, as the increase of Stcam * 0 63—0 70] Rapeseed, brown 0 0 0—28150 
of the next turn that affairs will take. coke ovens now threatens to socn bring produce above demand. 4 0 0 0-80150 

In the warrant market, on Friday morning, business was done | Dowlais is going to build eighty, Cyfarthfa thirty coke ovens, Steam, less2}.. 0 8 3—0 106 (per gal.) .. 00 6), 0063 
at from 69s. 3d. to 69s. 104d. cash, and 70s. fourteen days, and | and numbers of others are to be built forthwith. — House, at port 0 79-0 93 

. kd. cash, and 70s. 14d. to 70s. 5d. one month. On Mon e coal a in’ not ye en struck. i ouse .. — 
sock business was done at from 70s. 6d. to 70s. 10}d., ros | There has been a ‘breakage at Rhymney Works, which has * Supplied to railway companies and large works. 
month. e afternoon prices went down from . 1gd. to 69s, arge local sales of rails continue, v of one a’ ° 
cash, and 70s. 6d. to 69s. 6d. one month, closing somewhat firmer. | £900, and another of £2000 within the week. Colliery-owners are PRICES CURRENT OF TIMBER. 

The market was strong on Tuesday, with business from 69s. 6d. | entering the market for rails; prices in almost all iron and steel 8. £ 8. £8. £38. 
to 70s. 44d. cash. ednesday’s market opened dull, but a large | products are stationary. : Teak, load .. .. .. 1210 14 0 | Quebec pine, 2nd.. 13 0 15 10 

‘business was done in the course of the day at rather lower prices. | __Tin-plate continues in the ascendant; a conversion of the | Quebec 4 ” | 
To-day—Thursday—the market was flat, with a further aes Nantyglo Works in part to tin-plate is to be carried out, and aa. 3 5 ; 10 ome, ond 70 8 ie 
in prices from to 67s, 44d. cash, and 68s. 3d. to 67s. 10}d. | there is a prospect of Hirwain being started ese works are Oak .. .. 5 0 6 0 | New Brunswick .. 610 8 
one month. the oldest as regard site, and were in operation under the direc- a... 28 aa =| 910 18 0 

Makers’ prices are not quite so strong as the state of the warrant | tion of Mr. Bowser, ancestor of Mr. Bowser of the Whittington Elm .. .. 4 0 510) 8St. Petersburg 13 0 16 0 
market would appear to show they might be; but while some | Life Society, long before the Guests and Crawshays. : Ame... 8 6 410 |. Bie. a. 810 1010 
brands are rather easier in price, the majority are a little better | _ The forges and mills at Melingriffith Works are very brisk. At | Dantsic & Meml.oak 310 5 0 | | Wyburg ae 810 11 0 
than they were last week. Pentyrch, the fine new modernised furnace is turning out a 

Messrs. Colville, of the Dalzell Ironwork 1, Motherwell, are now | greater yield than it has ever done. A new one on a very large re 1. as 2. 810 40 First yellow .. .. 10 0 15.0 
busy with the erection of their new steel works, for which purpose | scale, with very likely Whitwell stoves, is to be built at| % sw mee sy SS » white .. .. 8 6 10 0 
16 acres of ground adjoining their ironworks have been set | Treforest. Wainscot, R: 4 log. . 215 610} Secondquality .. 7 6 1 oO 
The manufacture will be carried on according to the ih a. 

jemens-Martin principle, and will begin with four melting ICES CURRENT. DEALs, p iat. Mexican do 
week. ese ea thirty-two ucers. THE are 
y y There Leper Quebec, pine Ist .. 14 0 24 0 


CHINESE canal enterprise is evidently not so vigorous as it was 
formerly. The ™ China Herald prints a letter from its 
Tientsin correspondent, who, being desirous of going to Té-chow, 
in Shantung, made the journey by the Grand Canal. The water in 
the Pei-ho at the time was higher than it had been for nearly ten 
years, but the Canal had risen but slightly, the water coming 
mainly from the streams to the south-west. On.the second day, 
however, a sudden rise was apparent, the water wanting but an 
inch or two of overflowing. Still little effort was made to guard 
against danger; a few weeds or woes f —millet—stalks covered 
with earth, or simply a few shovelsful of earth in many cases, 
were the only defence against the rising water. To the west of 
the Canal was a vast expanse of flooded country, stretching for 
100 miles or more. At one place where the bank was weak 
piles were keing driven, and an embankment of earth and 
weeds was being made, while at another point, much exposed 
to the force of the wind and water, # number of old grain 
junks had been drawn up in line against the bank to break the 
force of the waves. 
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Epps’s CocoaA.—GRATEFUL AND Comrortina.—‘‘ By a thorough 
knowledge of the natural laws which [goede operations of 
digestion and nutrition, and by a careful application of the fine 

roperties of well-selected cocoa, Mr. bs gw has provided our 

ast tables with a delicately flavour verage which m: 

save us many heavy doctors’ bills. It is by the judicious use of 
articles of diet that a constitution may be gradually built u 
until strong enough to resist every tendency to disease. Hundreds 
of subtle maladies are floating around us ready to attack wherever 
there is a weak point. We may escape many a fatal shaft by 
keeping ourselves well fortified with pure blood and a properly 
nourished frame.”—Civil Service Gazette. Sold only as packets 


belled—‘James Epps and Co., Homeopathic 
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THE BURSTING OF THE THUNDERER GUN. 

A RECENT and more leisurely examination of the frag- 
ments of the burst gun, and its projectiles, suggests some 
remarks supplementary to the opinions we have expressed 
concerning the modus operandi of its destruction. In 
Tue ENGINEER for February 13th we gave sketches of the 
ents of the common shell, which showed evidence 

of violent friction in the interior, while the exterior had 
been forced into the grooves of the gun. These frag- 

ments ppaperes \e form a ring with an inside whi 

was slig tly conical, and which fitted fairly well to the 
head of the Palliser projectile. The violent pressure, 
the shape of the fragments, and the peculiar shivering 
of the barrel, all seemed to point to the conclusion that 
the Palliser projectile had overtaken and wedged the 
other outwards. Further, the action of the gas has 
hitherto been to pinch a projectile inwards about the 
middle as it rushed between the sides of the projectile 
and the bore of the gun. We have p a common 
shell which had been pinched inwards by gas so far as to | 
be diminished from a diameter measurement of 8°92in. | 
to one of 8°55in. An opposite effect, that is, enlargement | 
from setting up, would be caused by a ve complete | 
action of the gas check; but such a complete action | 
would tend to prevent the 
front chi quickly 
and well lit by the flash, 
and would make it essen- 
tial that the chilled pro- 
the common shell in front, 
crush- 
; and this would, R 
angus the probability of the 
former shell coming into 
contact with the 


COMMON SHELL_ 


into the grooves of the as indicated in the 
figure, the frunt edge of the: bate portions showing 
slight impressions of the ves, while the ring frag- 
ments fitting next to them have complete full impressions 
as described in our article and shown in our 0 
February 13th. The gas, in fact, must have filled the 
interior of the common shell, forcing even the rear edge of 
the front = slightly into the grooving. Probably the 
fact that this portion remains intact is due to the sudden- 
ness of the explosion and the immediate relief afforded 
by the yielding of the gun and shell behind. The base 
of the common shell was, however, drivén violently on to 
the sr, ot of the portions that broke up in front, as 
shown by the marks indicated by the points of the arrows, 
while the ring of fragments next to the base also came 
into violent contact with them, as shown by the polished 
scored, interior surfaces, the whole shell at this part as it 
broke up bruising and tearing the rear edges of the front 
portion at places indicated by the arrows; and finally a 
considerable quantity of emp ig jammed itself into the 
interior of the head of the shell, in which it was actually 
found when dug out of the sand. The wedging-up pro- 
cess at the rear part of the common shell was, we need 
hardly say, very violent, as shown by the scored and 
polished condition of many of the fragments, By the time 


latter. Then the Palliser 
shell is violently broken all = {, 
about the middle; the studs 

are sheared, and the point 
though complete, looks as 
if it had done work and 
been rubbed and scored by 


pressure gauges in the bot- 
tom of the bore, so that 
none had there n de- 
veloped as great as 35 tons 
—at which pressure the 
uges were prepared. 
ence it was natural that 
anyone considering these 
facts only, might feel con- 
fident that the chilled shot had produced the indica- 
tions we mention. We learn now, however, that the 
pressure gauge from the bottom of the common shell, 
which we had not seen, as it was not among the frag- 
ments, is intact, and exhibits no signs of having been 
struck by the t of the Palliser shell. Again the 
gas oe cae marks such as must be seen 
if it had been the medium through which the Palliser 
had forced its way into the common shell. Under such 
circumstances it must have been tornor crushed to pieces, 
for it is very difficult to understand how it could get out 
of the way even after the gun burst. This in itself seems 
to render the idea of actual contact of the two projectiles 
out of the question. Further, it appears that on this gauge. 
an enormous pressure was registe’ bad beyond 
the gauge’s legitimate powers of record. This explains 
how the common shell might well have been shivered 
- the base being sta in, without the Palliser 
ell coming in contact with it. Then, on fittin 
the fragments leisurely and carefully together, we fin 
that some of the ring of tapering fragments can be said 
with tolerable certainty to fit on the base of the shell 
with their thick portions towards the so that the 
scoring and friction marks, which undoubtedly have 
been made from the thinner ends towards the thicker, 
as any one may see by rubbing the finger in both direc- 
tions, have not been caused by some y such as the 
shot’s head overtaking this ring of iron, but, on the other 
hand, by this ring of iron overtaking the body that 
caused the friction. In other words, the base of the 
shell has been driven on the langridge produced by the 
breaking up of its anterior portion. Other marks of 
impact and friction exist in the spots shown by the points 
of the arrows in Big. 1 in the common shell. If we 
look at this figure, which, though imperfect, is 
fairly correct as far as it goes, we cannot fail 
to conclude that the common shell was broken be 
by the violent and sudden explosion of the charge behin 
it, rather than by the actual impact of the chilled projec- 
ile itself. The chilled projectile probably closed con- 
siderably on the common shell, crushing the powder 
between the two projectiles and bore of the gun, 
so as to fire it in the violent way we described in our 
article of February 13th; but however nearly the point 
of the hinder projectile ms aa the base of the front 


THE POINTS 
ARROWS INDICATE 


SPECIALLY SCORED 
RUBBED. 


use we nd as we go on that the common 
was pressed outwards by not inwards, which, as we 
have said above, used to be the case before the introduc- 
tion of gas ch 


ving. The ll was split ina 


ial direction into fragments, the middle portion of the 
shell being forced ‘outwards, the actual frou entering 


of the gun, or simply from the pressure of the 


OF THE 
PLACES 
AND 


IMPRESSIONS OF 
ASHER ANCLES 


CAS CHECK 
Fic.2 


BROKEN PROJECTILES. 


they had got into the head, probably the whole was in suffi- 
ciently rapid motion to prevent much further violence, 
for the interior of the head shows no very distinct marks 
of friction or impact. The head of the common shell, as 
we have said, must have left the muzzle tolerabl gy | 
and truly, but the edge of the muzzle portion of the 
tube exhibits marks of a very violent blow (vide cut in 
THE ENGINEER of Feb. a which shows that some 
fragment struck it after it broken away. So much 
for the common shell. We now pass on to the Palliser 
or chilled projectile. This is broken in the manner 
shown in Fig. 1, the head and base being entire, and the 
middle crushed into small fragments. The studs are all 
sheared off. The point has the appearance of having 
been in contact with something, but possibly the resistance 
to its penetration in sand would sufficiently account for 
this appearance. If this projectile never struck the shell 
it must have been fractured from contact with —— 
osive 
will be seen that if the two projectiles 
looked at as forming a pillar subjected to 
a great longitudinal pressure, weak points would be 
found about the middle of the bodies where the walls are 
nest. The pressure of the gas would, of course, be 
longitudinal, which, modified by the violent sudden local 
effect on the bottom of the common shell, and the pecu- 
liar distribution of gas pressure over the head of the 
Palliser projectile, might produce the effects seen. 
de 2 shows one of the checks, probably that 
attached to the common shell; marks are visible of its 


having been doubled back against the angles of the | O 


metal nut, but no distinct indications of contact from 
anything else. 


THE RATING OF MACHINERY. 


THE promoters of the movement now in progress for 
the purpose of obtaining some amendment or declaratory 
enactment of the law of rating factories, will, we think, 
claim the interesting letter of a corresp@ndent which 
orm on another page as further evidence of the truth 
of their case. The letter of our correspondent, who has 
evidently carefully considered the matter, shows, we 
think, that even the intelligent consideration of a patient 
inquirer may not lead to full understanding, and that 
other people may therefore not unreasonably say that the 
law is not go clear as it ought to be. 

No doubt there are many authorities to which refer- 
ence might peg be made upon this subject ; but 
for the present it will only be necessary to deal with a 
few recent cases, including those referred to by our 
correspondent, to show that the principle upon which 
assessments were properly made is not quite that sug- 
gested by the writer of the letter to which we refer. 

In the first place it is said that the freehold and 
Rar agmengs improvements enhancing the value of the 

d are alone rateable. is is clearly an incorrect 


ds | statement. In the first case referred to by our corre- 


spondent, Reg. v. Lee, the L.C. Justice Cockburn pre- 
faced his judgment by laying down the principle, thet in 


assessing a factory, “we must look at what, as the whole | tha 
concern stands, would be the 


rent that an imaginary 


LINE !OF BORE 


tenant would give for it as a whole, excluding from con- 
sideration whatever would be mere chattels, and would 
therefore not pass under_a demise from the actual to 
the imaginary tenant.” In the same case Mr. Justice 


f | Lush stated the same proposition, but more fully, thus:— 


“ The question is, what is the rateable subject which is 
comprised within the premises to be rated? Now I 
apprehend that the Ey to be rated are to be taken 
as they are, with their fittings and appliances, by 
which the owner has adapted them to a particular use, 
and which would pass as a part of the premises bya demiso 
of them toa tenant. That seems to me to express what, 
in other words, has been in the cases referred to 
by the other members of the Court. Wherever the 
things have become so far a part of the premises that 
they would pass by a demise of these premises, they 
would form a part of the rateable subject of the inherit- 
ance for the purpose of rating. When we have to apply 
that test to any particular thing, the question is not what 
a tenant might remove, nor what might be taken in 
execution, but what as between landlord and tenant 
would pass as a part of the premises which he would let 
and the tenant would take. Now, applying that ay 
cannot entertain a doubt that, with the exception of the 
meters, all the subjects of discussion here te aaa a 
as an 
premises. Without the 
engines, and gas-holders, 
the be 
worthless for the purpose 
for which they were erected ; 
the building would not be 
a gas manufactory at all. 

these things are fixed, 
and so far annexed as to 
be intended to be perma- 


nent, and as really neces- 
Lines:stow  Sary for the use of the pre- 
FORM OF HOLLOW mnises as orks. There- 


fore, I think, except as to 
the meters, that deductions 
in respect of none of these 
items ought to be allowed 
in ascertaining the ultimate 
net annual value. The 
meters are on a different 
part of the gasworks. Lhe: 

are not upon the land 
occupied by the company, 
and are in 

a way as to bea part of the 
freehold.” 


too, from whose judgment our correspondent quotes 
a , is also careful to point out that “there 
are some fixtures that are attached to the premises 
and are of the premises, although as between 
landlord and tenant and heirs and executors there is 
a right to remove them;” and. that in respect of 
these no deduction is to be made, and he further points 
out that there are things intermediate between these 
fixtures and chattels, such as furniture, “with respect to 
which it is sometimes very difficult to determine whether 
they are made part of the premises or not.” 

In the later case refe to in our article of February 
13th, Laing v. Bishopwearmouth, the decision p 
- the same ground. The marginal note to the report 
of that case runs thus :—“In shipbuilding pre- 
mises to the poor rate, the value of machinery attached 
to the premises is to be taken into consideration in ascer- 
taining their rateable value where such machinery. 
though some of it may be capable of being removed 
without injury to itself or to freehold, is essentially 
necessary to the shipbuilding business to whieh the pre- 
mises are devoted, and intended to remain permanently 
attached to them so long as they are applied to their 
present purpose.” The italics are ours. During the 
argument the case of Reg v. Lee aud the Halstead case, 
cited by our correspondent, were referred to, and with 
reference to the latter, Mr. Justice Lush observed it was 
never there intended to vary the rule laid down in Reg. 
v. Lee, and at the same time he remarked that “a stove 
is removable, but it adds to the rateable value of a house.” 
ur correspondent states that the decision in Laing v. 
Bishopwearmouth turned upon an incorrect statement of 
fact in the case. No trace of this, however, sepeee in 
the authorised report ; on the contrary, L. C. J. Cock- 
burn, in delivering the reserved judgment of the Court, 
in the course of which numerous authorities were dis- 
cussed, concludes as follows :—“Applying the rule esta- 
blished by these decisions to the present case, it appears 
to us, after having carefully considered the character 
of the machinery in question, that the whole of it 
though some of it may be capable of being remov 
without injury to itself or to the freehold, is essen- 
tially necessary to the shipbuilding business to 
which the appellant’s premises are devoted, and must be 
taken to be intended to remain permanently at : 
to them so long as those premises are applied to their 
present purpose.” 

From this it is clear, therefore, that to claim as 
rateable only what is permanently attached to the land 
for the purpose of enhancing its value is to place too 
narrow @ construction upon the authorities. e test 
really is—say in the case of a shipbuilding yard--what 
will an imaginary shipbuilder give by way of rent upon 
a lease of those premises as stand? The answer to 
this involves an answer toa fu 


TRON FORCED INTO 
CROOVES 
riction. Lastly, no_pres- WN. Z . 
in contact with it. The powder was mainly fired by 
impact and friction rather than by flash, we su < 
} 
e charge appears to have exp so suddenly os « 
and violently as to have staved in the bottom of the | ‘ 
common shell in spite of the front portion moving 
forwards, as it did sooner or later in a regular way, the ‘such a lease would pass under the grant to the lessee ? 
studs taking the  oeres and undoubtedly following the | A steam boiler undoubtedly would pass; hammers, : 
rifling until the shell head left the muzzle, for these stu chisels, and similar chattels would not. But between | 
are nearly entire, and but little inj as shown in the these two extremes there is a host of miscellaneous 
articles whose position is doubtful, and it is upon them : 
the argument in all these cases arises. To be 
bable they need not be permanently fixed to the land Be 


- force the lead in the form o 
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for the purpose of enhancing its value. It is enough if, 
though removable by a tenant, they are attached with an 
intention to use them for the purpose for which the land 
is applied so long as that purpose shall subsist. 

Again, in the case of Req. v. Guest, it was held that a 
rate upon buildings to which machinery is attached, the 
real property ought to be assessed according to its value 
as combined with the machinery, without regard to 
whether the machinery was real or personal property, so 
as to be liable to distress or seizure under a ji. fa., or 
whether it would descend to the heir or executor, or 
would belong, at the expiration of a lease, to the landlord 
or the tenant. This rule was followed in Reg. v. South- 
ampton Dock Company, in which it had been expressly 
found by the sessions that the fixtures in question, 
although attached to the freehold, were capable of being 
detached from it as easily and with as little injury to it 
as other fixtures put up for ceed po ree of the trade of 
the tenant, and usually valued between incoming and 
outgoing tenants. These cases exclude the notion that 
only things permanently attached to the freehold for the 

urpose of enhancing its value, and which cannot there- 
ee be severed except with the consent of the freeholder, 
are rateable. 


ON STAMPING AND WELDING UNDER THE 
STEAM HAMMER.* 


By A. M‘Donnet, Locomotive Superintendent, Great Southern 

and Western Railway. 

WaeEre a number of small forgings of the same pattern is 
to be produced it is well worth while spending some time to con- 
sider what tools can be made to form them under the hammer 
in such a way as to do without the skill y required for any- 
thing but straightforward work. A little time and care spent in 
this way will enable work to be done and completely finished 
under the hammer which would otherwise be merely roughed out 
by steam and finished by the hands of a smith. One of the 
reasons, perhaps, why tools of this class are seldom used is that 
forgemen, being paid by the weight produced, have a tendency 
to object to tools which they think may limit their output. 
This is the best reason for taking care in so designing these tools 
that they shall be of such a simple character as to enable the 
workmen to do more accurate and finished work with hardly any 
additional labour. Care must also be taken to ‘arrange the 
method of forging, and to design the tools in such a way that the 
iron may be drawn so as to give the greatest strength in the 
direction most requiring it. In the year 1867 a very interesting 

per was before the Institution of Mechanical Engineers 

M. Tresca, sub-director of the Conservatoire des Arts et 
étiers, “‘On the Flow of Solids.” I must refer to the original 
paper itself for full information on this subject. I have, how- 
ever, prepared a few samples, showing the way in which the flow 
of solids under’ pressure takes place, as they may be found 
interesting. A large number of M. Tresca’s experiments were 
made with discs of lead, as the lead could be made to flow with 
comparatively low pressure. He took a cast iron hollow cylinder, 
open at the top, and closed at the bottom except a small hole in 
the centre. Into this cylinder he put a number of circular plates 
of lead, and brought a great oe to bear on the top, so as to 
a jet out through the hole in the 
bottom. It was found that each plate had flowed so as to form 
part of the jet, but that the parallel faces of the discs remained 
nearly flat, except nearly above the hole, where they were bent 
forwards so as to flow towards the hole. The jet which passes 
through the hole is composed of a series of concentric tubes, each 
disc forming a separate tube. In forging, in order that the flow 
of the metal may take the mass should be 
uniformly heated, and the blow of the hammer should be pro- 
perly proportioned to the mass to be forged. I do not propose to 
speak of the class of tools which are used in works such as 
nfield, where thousands of the same article are required, and 
where they are able to place fixed blocks in their hammers in 
such a way that they partake of the character of special tools, 
but rather of those movable tools which may be moved to and 
from the hammer readily, and be used between the ordinary 
hammer faces, so that in a small shop possessing but one steam 
hammer it may be used, not only for the moulds made in the 
tools, but also for the ordinary work of the shop. 

The first illustration of work of this class, as carried out at the 
Inchicore Works on the Great Southern and Western Railway of 
Treland, though it is somewhat heavy for light hammers, is given 


. in page 156. The first process is to reduce the billet to fixed dimen- 


sions, as shown A 1; the next to lay on aforked tool, forming the 
two grooves shown, and thus fixing the distance c, as shown at B1; 
next the hammerman and his helper each place a wedge-shaped 
swage in either of the two grooves, when the hammer is brought 
down, cutting down the billet on either side of c, and spreading out 
the ends, as shown at C 1. ese ends are then drawn down to 
the requisite thickness—see D1. The next process is to lay the 
forging on its side, gripping it between a pair of tools, like ton: 
and thus produce the neck of the scroll iron, as shown at E1, F 1. 
This done the forging receives its second heat, and is then placed 
in the first stamping or roughing tool. This is formed of a top 
and bottom cast iron block, having a cavity corresponding to the 
desired shape of the scroll iron cast in it. In this cavity, in the 
bottom block, the forging is dropped, and the top block laid on, 
being guided into its place by four pins. The hammer closes the 
two faces together, and the iron fills the mould. ‘The curves in 
the side of the neck have then to be formed or cut out, and this 
done by introducing two semicircular punches into the two 
holes which pass through both top and bottom block. The 
hammer drives these two punches through simultaneously, and 
the pieces cut out fall through the bottom block. This punchin 
2ess also serves to make iron fill up all the corners of the mould. 
e forging, which has now become somewhat more like a scroll 
iron, is re-heated before being placed in the final tool shown at 
G. Drop i into this tool a few smart blows of the h serve 
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At 156 the A 2 is shown as attached to the wagon | specim: 
door.» The part under the hammer, as shown 


at piece B. For convenience two of these are stamped together, 
the forging having been first roughed out in such a way as to fit 
the cast iron block which it leaves, as shown at D2. Next it is 

laced in the tool E 2, through which a rectangular punch is 
Riven which cuts out the recess for the corresponding single 
hinge. This done the forging is cut through the part marked 
a, which has been left very thin by the formation of the tool, 
and two hinges are thus formed, which are then placed in the 
tool F 2, in order to round out the root of the slot which has been 
left square by the punch. This is done by means of a drift 
punch having a curved surface corresponding to the section of the 
single hinge. It will be observed that the forging now has two 
oat seme to which the other portions of the hinge may be 
welded. 

In forming the other portion of the hinge A, a piece of 
ordinary bar iron is roughed out in the first tool A 3, which 
it will be noticed, gauges the length of the piece. A secon 
piece at B 3, page 157, having been brought to a welding heat, it 
is placed with A 3in the tool shown at C 3—the second piece, 
from its position, su plying the want of material there, would be 
in the corner Seaet y the bending of the first piece at A3, A 
smart blow of the hammer on the tool welds the two pieces 
together, and a punch is then driven th ‘h the tool-to form the 
slot hole shown. The formation of the tool ensures the two arms 
being exactly at right angles. 

Page 157 shows the plan for making the singlehinge. The lugsare 
cut off a flat bar by a tool shown at A 4, which, in cutting off one 
lug, gives half the formation required in the next one. ‘This lug 
is then split, and a bar previously scarfed driven into it. The 
two having been heated are placed in the tool B 4, a simple casting 
without any top portion. Next the cross piece has to be welded 
on, this being done in a very similar tool, shown at C 4, 

A 5 illustrates the method of forming the single portion of 
the top hinge, A5 showing the lug in course of formation, and B5 
the tool in which the lug and fiat bar are welded after having 
been fitted together. The whole operation of welding and giving 
the hinge the required form is done in this one tool. : 

The hinges, the manufacture of which have been described 
above, have been made partly of scrapped iron, and pay 
ordinary bar iron ; but where there are not facilities for making 
the necessa tools, and using a somewhat heavy hammer, a 
series of cual tooht; such as areillustrated at page 157, can be made, 
so as to enable the whole of the binge to be made out of ordinary 
bar iron. 4 isa good illustration of a welding tool, the final 
formation of the hinge bere | given at the same time that the 
three pieces of iron are welded together. 

For making strap bolts and horse hooks, as shown, a tool, 
such as A 7, is first required, in which the round iron is first 
welded to the flat strap. On this the round iron eye or hook has 
to be welded, the latter is dropped into the tool B7, then the two 
semicircular pieces at b, to keep it in position, and lastly, the 
strap on top. One blow makes the weld , and when the 
horse hook is knocked out of the mould the two semicire 
pieces drop out. 

Platelayers’ box spanners are small forgings which may be 
made under the hammer with considerable economy. ‘The round 
bar, as at A 8, has a piece of flat iron, which is to torm 
the socket, lapped around it. Into this is placed a small hexagon 
mandril having a turned end. When heated, and the mandril 
dropped in, the two parts are placed in a pair of tools like B 8, 
in which they are involved, a few blows giving the desired form, 
and making an effectual weld. The mandril is then knocked out, 
leaving a perfect hexagon hole. The wagon door-drops or catches 
have the small lug for their carrying chains welded on in a tool, 
shown at C 8, which also serves for cutting off the iron to the 

uired length. 

n conclusion, I may say that much credit is due to my foreman 
smith, Mr. J. Owens, for the success which has attended our 
stamping operations at Inchicore. 


TRON WIRE. 
Tue following table, giving the diameters, weights, and strength 
of iron wire is ublished Ryland Brothers, Warring- 
y 


ton, and may be found use’ many :— 
Break: ¢ 
Diameter. | Weight of | Length of strain of | g 
Milli- | 100 
led 
Inches.| yard 1 mile Lbundle}1 ewt. Bright.) @ 
Ibs. | Ibs. | Yards. | Yards| Ibs. | Ibs. 
12°7 |198°4 | 3404 33 58 | 10470 |15700 | */, 
11°9 |170°0 | 2991 | + 87 66 | 9200 |13810 | 
|S | | 2606! 43 76 | 8020 
10°3 | 2247 49 88 | 6910 |10370 | 4/, 
9°5 {108°S | 1915 58 | 103] 5890 | 8835 | 
8°7 | 1609 69 | 123] 4960 | 7420 | 
| 0°326| 83 | 82:1|1447| 77 | 136] 4450 | 6678; 0 
1 | 0-300] | 69°6 | 90 | 161] 8770 | 5655/ 1 
2 | 0-274) 7-0 | 58:1! 1022) 108 | 193| 3140 | 4717| 2 
3 3 64 | 43°4) 851| 130 | 232] 2618 | 3927) 38 
4 | 07220] 5°8 | 40°6| 714 155 | 276] 2197 | 3295| 4 
5 | 6209] 6°3 | 33°8| 695: 186 | 1830 | 2740) 5 
6 | 4°9 | 28°2| 223 | 397] 1528 | 2200) 6 
7 | 4°4 | 23°4|) 412/ 69 | 479] 1268 | 1900| 7 
8 |0°159| 4:0 | 19°6| 344 322 | 573 | 1060 | 1558| 8 
9 | 07146] 3°7 | 16°5 | 382 | 680] 893 | 1340) 9 
10 07133] | 13°7/ 941 460 | 819} 741 | 1110! 10 
10} | 3-2 | 121] 213 521 | 927] 654 | 10} 
| 0-117] 3°0 | 186 595 | 1059] 573 | 860) 11 
12 | 142 783 | 1393] 436 | 650| 12 
13 | 0-090] 23 | 63) 110 1006 | 1790 509 | 13 
14 | | 4°8! 1305 | 2322] 261 390 | 14 
15 | 0-069} 1°8 | 3°7/ 65! 1715 | 8052] 199 | 299) 15 
16 A | 2°9| 2188 | 3894] 156 | 16 
17 | 0-003] 1-3 | 2-2) 38) 2900 | 5160] 18 | 176| 17 
18 | 0-047] 1°2 | 1°7| 30 7 | 6560 93 | 138| 18 
19 | 0-041 | 1°0 | 23) 4847 | 8620} 70 | 105! 19 
20 | 0°036 ‘9 | 18 5985 |11182 54 81 | 20 
21 dy 8 “S| 14) 7574 114152 43 21 
22 | 7 “6 | 11 9393 |18486 33 49 | 22 


to make the iron fill up every crevice of the mould, when it is 
turned out, with all itscurves nicely rounded, a finished forging, with 
asmooth, clean skin, at a cost of 14s. 9d. per cwt., which could not 
be produced by hand for three times that amount. With tools of 
a similar character drawhooks for carriages and wagons are 
stamped out to their final shape, merely requiring the smith to cut 
off the fin formed between the two tools. 

The same class of tools is used for lighter work, such as the 
hinges and other ironwork used on wagons, and it is found that 
the different portions of hinges, such as those shown, may 
not only be stamped in these tools, but that the straps may 
be welded on to the main body of the hinge with great accuracy, 
and with a om of the weld being perfectly sound—much 
sounder than if welded by hand. This G gaaad of welding under 
the hammer is comparatively new, and surprise is sometimes 
= vag se that welding can done under the hammer at all. 

hy there should be any doubt about the matter it is difficult to 
say, because, in order to weld two pieces of iron together, it is 
merely necessary to bring the iron to a proper heat, see that the 
surfaces are clean, and hammer them together as rapidly as 
pone That this can be done most quickly under the steam 

ammer is, I think, very obvious, and the fact of the several 
parts being held rigidly in position by the cast iron tools, not 
only insures accurate work, but enables the work to be done by 
less skilled hands. 


ae * Institution of Civil Engineers of Ireland. 


THE INSTITUTION OF CIVIL ENGINEERS. 


Art the meeting on Tuesday, the 24th of February, Mr. 
Brunlees, Vice-President, in the chair, the paper was read by 
Mr. W. H. Delano, Assoc. Inst. C.E., on 


THE USE OF ASPHALTE AND MINERAL BITUMEN IN 
ENGINEERING WORKS. 


Adopting the nomenclature of M. Léon Malo, which had re- 
ceived general sanction, the author considered asphalte as a com- 
bination of carbonate of lime and mineral bitumen produced by 
natural agency. Asphaltic mastic was the rock ground to powder, 
and mixed with a certain proportion of bitumen. Gritted asphalte 
mastic was asphalte mastic to which clean sharp sand had been 
added. Asphaltic or bituminous concrete was gritted asphalte 
mastic mixed when hot with dry flint or other stone. Boussingault’s 
analysis of bitumen gave C 85, H 12,03. It was, therefore, an 
oxygenated hydro-carburet, and quite distinct from the prepara- 
tions of gas tar and pitch, which were sometimes erroneously styled 
bitumens and asphaltes. It was important that these distinctions 
should be borne in mind when specifying asphalte, as their dis- 
regard might lead to the employment of a material having few of 
the properties of the natural rock, although bearing to the un- 
initiated a strong resemblance thereto. Messrs. Hervé 
Mangon and Durand-Claye, of the Ecole des Ponts et Chaussées, 
Paris, had supplied the author with detailed analyses of different 
kinds of natural asphaltes, which were given in the paper, and 
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the numerical 


ens were exhibited. But beyond 


were given. 
natural asphalte should not exceed 10 per cent.for carriage ways ; 


tions wn 4 taken, the author was of opinion that a well-laid 
surface o 


hygienic, being impervious to urine and the liquids from dung ; 
pk vibration ; produced neither dust nor mud; was ch 
durable, and easily repaired, and the old materials could be 
again. The charge of slipperiness which had been made against 
asphalte roadways in London was not due tothe material, but tothe 
absence of provisions for proper scavenging. In Paris, where the 
asphalte was larly scraped, washed, and swept, the complaint 
did not arise. In support of the assertion that climate did not 
affect the asphalte in London, a table of humidity was given, 
showing the means of six ¥ il 1873—8) observations to be—for 
Paris, 80°25 for London, 81°5. ‘Che cost of washing the roadways, 
when done systematically and on a scale, was much less 
than was generally supposed, and the advantages far more than 
counterbalanced the expense. The author submitted a design 
for a portable washing and sweeping machine for use in London. 
Reference was made to the cost of compressed asphalte carriage- 
ways. In Paris this amounted on the average to about 13s. per 

uare yard on lime concrete 4in. thick, but a thickness of 6in. to 
9in. of Portland cement concrete was much preferable. The 
cost of transport of the material also exercised an important 
influence on the ultimate expense. Details were given of various 
works of asphalte paving carried out by the author, with particu- 
lars of the cost of maintenance. 

The quality of absorbing vibration, which was a marked cha- 
racteristic of asphalte roadways, had been taken advantage of in 
the application of the material for the foundations of machi 
running at high speeds. This was instanced in the case of a Carr’s 
disintegrator, which, being mounted in a pit lined with bituminous 
concrete, was worked at 500 revolutions per minute, without 
sensible tremour, whereas, with the former wooden mountings on 
an ordinary concrete base, the vibration was excessive, and ex- 
tended over a radius of 25 yards. Inthe Paris Exhibition of 1878 
there was shown a block of bituminous concrete, weighing 45 tons, 
forming the foundation of a Carr’s disintegrator as a flour- 
mill, and making 1400 revolutions a minute, a speed which would 
have been ape epson on an ordinary foundation. Extensive 
applications of the material for this pur obtained in France, 
especially in connection with steam engines and steam hammers, 

Another use of asphalte was for the flooring of powder maga- 
zines, where its non-spark emitting character made it particularly 
valuable. It was also largely applied in France, in the form of 

itted mastic, for the flooring of casemates in fortifications, and 
in its pure liquid form, for the coating of vaults and arches, where 
it protected the masonry from deers and the subsequent dis- 
integration caused by infiltration and by frost. 

In conclusion, the author referred to the imitation asphalte 
occasionally brought forward, and by some regarded with favour 
on the score of cheapness. The best of these, if properly made, 
was as dear as the natural material, without in any degree pos- 
sessing its special qualities of appearance and durability ; and 
in no case were any of them suited as paving materials to resist 
heavy traffic. In Paris, the tricks of irresponsible paving con- 
tractors were many, and necessitated constant vigilance. Inferior 
cement was put into casks bearing established brands, and the 
concrete made with such cement = down in thinner et 
than was paid for. The author had even known cases where 
the concrete was omitted altogether, a layer of common mortar 
taking its place. Such foundations would ensure the failure 
of the best asphalte, which ought to be considered only as a 
wearing surface or armour to the concrete. But the mode most 
difficult of detection was the ostentatious display, at the site of 
the works, of cakes of the particular asphalte specified, while an 
inferior material was in the boilers. Once laid, wear alone would 
reveal what had taken place. From these malpractices asphalte 

occasionally suffered unmerited condemnation, but the 
author claimed that with bond fide materials and workmanship 
satisfactory results could always be obtained. 


At the meeting of Tuesday, the 3rd February, it was announced 
that the Council had recently transferred Mr. John Penn to the 
class of Member ; and had admitted Messrs. W. N. Blair, A. M. 
Brand, H. G. G. Dymoke, J. R. Fawkner, W. Liddle, W. 
Marriot, R. St. G. Moore, W. Page, J. D. Smelt, and J. H. 
Turner, as Students. 
The gentile haliet resulted in the election of Prof, John Tyn- 
LL.D., F.R.S., as an Honorary Member; of Messrs. G. 
Anderson, Bothams, C. G. Brereton, W. Miles, A. 
Stewart; and L. Wood, as Members ; of Messrs. A. W. H. Bel- 
lingham, Stud. Inst. C.E., R. C. Brebner, Stud, Inst. U.E., 
J. G. Chandler, C. W. ¥. Farewell, Stud. Inst. C.E., J. R. 
George, C. H. Holme, Stud. Inst. C.E,, H. B. Hutchings, Stud. 
Inst. C.E., G. Jameson, Stud. Inst. C.E., R. H. Julian, J. W. 
Logan, Morris, W. W. Shanks, C. L. Sim, G. H. Sykes, 
M.A., J. C. Vaudrey, Stud. Inst. C. E., and F. Walsh, as 
Associate Members; and of Capt. Buckle, R.E., Messrs. R. 
Capper, C. Higgins, M.A., and J. O. Phillips, as Associates, 


Crry or Lonpon Directory.—We have received from Messrs. 
W. H. and L. Collingridge a copy of the ‘‘City of London 
Directory ” for 1880, side being a complete street guide, and 
alphabetical guide to the trades, public companies, liverymen and 
livery companies, it contains a reference index to all liquidations 
and bankrupts during the year 1879. It also contains a convey- 
ance guide, a railway officials guide, and much information 
relating to the finances of public porpenios. It is noticeable 
that the list of places in the United Kingdom, with their dis- 
tances by rail and nearest railway station, is not yet reinstated. 
The streets section is arranged in the same order as the buildings, 
each side forming a separate column, and in this way the position 
of every house is the more easily found, and the parti floor 
of each occupier is noted by the letters g.f. for ground floor, or 
by 1f. or 2f., &c. e most recent changes are recorded—the 
amalgamation of Little Moorfields and Moorgate Station Build- 
ings under the name of Moorfields, which only came into opera- 
tion a few weeks since. Commercial division includes everyone 
engaged in business in ‘the City, and as far as can be obtained, the 
names of every individual partner ; also the officers of the banks 
and publiccompanies. The public companiessection 
of directors and officers, with particulars of capital, dividends, 
day and hour of board meetings, and in the most important com- 

nies, the dividends declared to the 31st of January are given. 
Pinder the livery companies head, particulars are given concern- 
ing the charities, fees, and names of court of assistants, with a 
list of all liverymen who have votes for the City. The bankrupt 
and liquidations list includes the name, trade, and address of every 
failure gazetted during the past year. A classified index of 
trades is given, and all street improvements have been noted on 
the list ioe for the City ; 

ist of members o' oyd’s ; m valuable information not 
to be found in any other work, 


Loving 
ay e pro onate constituents, it was highly necessary 
e should with ight quality. 
i yield widely different results, if the nature of the individual : 
Bit components was dissimilar. Powdered limestone should be 
Bi} white, and soft to the touch; if rough, it probably contained 
y iron pyrites, silicates, crystals, &c. The presence of these 
ii substances was prejudicial, and if suspected, the limestone 
; should be subjected to a secondary analysis, directions for which 
asphalte should be specified which had not stood the test of at 
least three hot summers and three cold winters. _These 
foundation of = cement concrete, 6in. to Qin, thick, 
: was to all other It was noiseless 
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RAILWAY MATTERS. 


THERE are now 475 miles of rail 0) it See 
and 899 more—or upwards of « thousand all—are in course 
construction. 


A LANDSLIP occurred at Fareham, on Tuesday, on the London 
and South-Western Railway, delaying the up-traffic for more 
than an hour. 

Tue tramway from North Adelaide, South Australia, to 
Kensington, seems to be vey Beary patronised. In one week 
recently 63,000 persons travelled by it. 

Tux French Chambers, at the instigation of M. de Freycinet, 
have voted a sum of 600,000f. for the cost of sending ex: | 
missions into the remoter parts of iers and Senegal, an 

netrating. into the Sahara of the Western Soudan. Their 
immediate object is to trace the lines of future railways, but the 
indirect influence on the extension of geographical knowledge is 
almost as important. 

TuE customary notice was given in Tuesday night’s Gazette by 
the Forth Bridge Railway pany of its intention to apply 
to Parliament during the present session for an Act to enable 
it to alter the levels of the railway and bridge across the 
Forth authorised by the Forth Bridge Railway Act, 1873. The 
original plan has been altered in consequence of the late disaster 
to the Tay Bridge. 

TuHE report of the neer, Mr. G. W. Keeling, to the Severn 
and Wye and Severn Bridge Railway Company states that ‘the 
whole of the structure of the bridge is in every respect in efficient 
condition and in good working order. The works remaining to 
be completed are the timber dolphins for guiding vessels past the 
channel piers, and continuing the bracing between the columns 

the piers to a greater height.” 

Tue French railway companies have decided on establishing a 
uniform tariff for all France, so that every species of goods shall 
be charged at the same rate, whatever line it traverses in whatever 
part of the roy 4 If M. Wilson’s elaborate report for the 

hase of the Orleans network produces for the time being no 
eae result than this, the panic it has caused among the great 
companies will have led to a concession to French traffic by no 
means to be despised. 

Tue Government of Canada, it is said, has now under con- 
sideration a proposal emanating from Sir John Glover, G.C.M.G., 
Governor of Newfoundland, for making St. John’s the summer 
port for the whole Dominion. The idea is to connect St. John’s 
with the mainland by a railway across the island and a line of 
ferry steamers across the Straits of Belleisle, whence a line would 
form a junction with the Inter-Colonial. By this arrangement 
two or days could be saved to vessels, and the resources of 
Newfoundland would be opened up. 

Fo.t.owine the landslip which occurred on the 16th inst. on the 
Wye Valley Railway, between Monmouth and Redbrook, and 
which completely overturned the engine of a goods train then 
passing, another disaster of the same kind, but of much more 
serious extent, occurred on the same line, a few miles lower down, 
between Redbrook and Bigsweir, on the 19th. The line was com- 
pletely blocked, and all traffic between Monmouth and Chepstow 
was suspended. Trains were run between Cliepstow and 
weir, but could not proceed further than the latter-place, 

THE remains of the late Mr. John Bigs, one of the leading 
inhabitants of Crewe, were interred Crewe Cemetery on 
Friday. The funeral was of a public character, and in the 

ion were Mr. Ramsbottom, the ex-manager of the Crewe 

Works, @ large number of san aetvens and the town officials, 

was chairman of the Coppenhall School Board, and took 

aleading part ineverything connected with the town. “He started, 

. life, says the Leeds I 

me outdoor locomotive superintendent at Crewe. So success- 

ful was he in regard to his property speculations that he was 
about the richest man in Crewe.” 

Tuer Great Eastern Railway ome originated some im- 

t reforms last year relating to parcel transit, and were to 
some extent followed by other companies. The Great Eastern 
Company went, however, much farther at the commencement of 
this year than any other company. On that date its parcel. 
rates were considerably reduced, and the system of using stamp 
labels, like postage stamps, for the prepayment of parcels, was 


Mercury, as an engine-cleaner, and ultimately | M: 
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NOTES AND MEMORANDA. 


Tr is that a meteorological station shall be erected on 
the island Réunion like that in Batavia. 


AccorDING to the latest returns Copenhagen has a 
of 235,000 inhabitants. In 1850 it contained 129,000; 
150,000 ; and in 1870, 181,000, 


1860, 


Tue population of Sweden, at the close of 1878, amounted to | ; 


4,531, an increase for the year of 1:06 
15 per cent. of the whole population now reside in towns, there 
a vera: & in direction since 1830. The mortality 

for the year shows the very low figure of 1°81 per cent. 

A Goop cement for glass, and one which ra ey resists the 
solvent action of water may, according to Herr H. Schw: 
be prepared by the following process :—From 5 to 10 parts o 
pure, dry gelatine are dissolved in 100 parts of water. To the 
solution about 10 per cent. of a concentrated solution of bichro- 
mate of potash is added, and the liquid is kept in the dark. 
When articles joined by this cement are exposed to the light, the 
gelatine filmis acted upon by the chemical rays, the chromate being 
partially reduced, and the film of cement becomes tough and durable, 

An American inventor has devised a new mode of Ciiving a 
waste material of which a plentiful supply exists everywhere, but 
of which Australia produces perhaps a r proportion than any 
other country. He has succeeded in making a very good, light, 
fine leather from sheep’s stomachs, or rather from the middle 
membranes of the stomach. The mode of preparation—according 
to India and the Colonies—is to carefully remove both the inner 
and outer coatings, when a thin white skin-like material is pro- 
duced, which is subjected to a mild po of tanning, by means 
of a mixture of alum, glycerine, and yolks of eggs, mixed with 
flour into a paste. ‘This paste is spread over the material, and 
allowed to remain for about a day, when it is removed, and a 
small quantity of linseed oil rubbed into the resultant “leather.” 

A NEW galvanic battery with circulating liquid, described by 
Signor Ponci in Nature—3, p. 402, 1879—has the following 
form :—Rectangular lead channels, beak-shaped at one end, are 
so placed over one another in slanting position that the beak of 
the first is over the broad end of the second, and so on. In each 
channel is an amalgamated zinc plate, and above this a carbon plate 
insulated from it by two rings of caoutchouc ; the carbon plate is 
perforated under the beak of the lead charnel above. The lead 
channels have wires, and the carbon plates, at their upper ends, 
binding screws, with which they are alternately connected. By 
means of a caoutchouc syphon a solution of chromate of potash is 
conducted through the system—200 gr. KsCraO;, 21 water, 11 
commercial muriatic acid; for say Bags 3 to 6 litres water and 
100 to 150 ccm. muriatic acid may ded to each litre of the 
solution. A battery of ninety-nine such elements gives a light equal 
to that of a battery of sixty Bunsens, and is constant in duration. 


Tue Japanese have now a completely organised geo!ogical 
survey with a full staff of native surveyors, under an Anierican 
chief, Mr. B. 8S. Lyman. The first report of progress of this 
survey for 1878 and 1879 has recently been published. Mr. 
Lyman reckons that the coal-fields of Western Japan contain 
about 620 million tons, two-thirds of which represent a value at. 
the coast of 1000 million dollars. Inconsiderable as this is in 
comparison with the large and rich coal-fields of other lands, it is 
quite equal in value to all the metal products together, except 
iron. The relative importance of the mineral products of J apan— 
excluding Yesso and the small coal-fields of*Kii, Ise, and Iwaki— 
may be represented by the following numbers:—Iron, 1000; 
rome 4;.copper, 3; all other metals—chiefly gold and silver—l. 
The total value of these products es the sum of about 
252,000 million dollars, i.¢., just as much as the coal-fields of 
Yesso, which in other respects is so poor in natural products. 

r, Lyman gives some details concerning twenty-four of the 
hot springs in Shimotsuke, Iwashiro, Uzen, and Ugo, and a table 
of the petroleum springs of Japan, according to which by far 
the most numerous and most productive are in Echigo and in 
Akita Ken, and the total delivery in the year 1879 was 
4525 gallons per day. 

Herr G. Kircunorr and Herr Hansemann have recently 
described to the Berlin Academy experiments on heat conduc- 
tivity of iron by a method in which a cubical iron mass, after 
being left to itself a long time, had a strong water-spray directed 


extended all over the railway. The stamp labels are affixed by 
the sender, and — the same course is adopted in the case of 
a letter passed through the Post-office, except that the option 
remains to the sender of despatching *‘to pay.” The new rates 
are :—3 lb. weight, 4d.; 71b., 6d. ; 141b., 8d.; and 1d. for every 
additional 21b. or part thereof. This easy rate is uniform all over 
the line for any distance. Between stations inside that radius, 
twenty unit a Pa cheaper tariff is quoted : 7 lb., 4d.; and 1d. 
for every additional 6]b. or part thereof. It is expected that 
these low rates, the adoption of the stamp principle, the quick 
delivery, and the abolition of all boolting fees, will lead to a 
largely increased traffic. ' 


On the completion of the heading of the St. Gothard Tunnel, a 
medal will be presented to all the men engaged in the work. The 
medal is being struck at Geneva, and is highly spoken of as a 
work of art. It bears on one side the arms of Germania, Hel- 
vetia, and Italia, with the words Viribus unitis, and on the 
obverse, in German and Italian, ‘‘To the men of the Gothard 

nnel,” The total length of the tunnel will be 14,920 
me! of which only about 40 metres remained to be pierced 
penne A The completion of the work is very y anti- 
cipated, as the temperature is nearly 100 deg. Fah., and the 
men are beginning to suffer very much from the heat. According 
to the terms of the con ere wi only seven months 
between the completion of heading and the opening of the 
line, which is to be ready for traffic on the 1st of October; and 

ions are much divided as to whether the contractors will suc- 
ceed. They are under penalties of £200 a duy during the first six 
months, and double that sum afterwards for every day they are 
behindhand, and they intend to increase the number of Waeenes 
and pay them higher wages, so as to be ready. 

On Friday last, Commander V. L. Cameron, R.N., gave a 
lecture, at the Royal United Service Institution, on bis ‘ Fravels 
in Mesopotamia, with special reference to the Proposed Euphrates 
Valley Railway.” He said that it was of the utmost importance 
to us, as a country, strategically, commercially, and politically, 
to connect the Persian Gulf and the Mediterranean Sea by a line 
of railway which er nenen. | might be prolonged so as to join our 
Indian — . Instead of being a rival to the Suez 
Canal, such a line would prove a most important ally, and would 
enable us to thwart any attempt on our present Ynes of com- 
munication with India. Colonel Champain, however, questioned 
whether the railway, if made, would of any such service to 
the army, and he pointed out that the transhipments over this 
route would cause loss of time which would neutralise the shorter 
distance travelled. General Sir John Adye said he had not 
convinced that England should, either from a commercial or 
military point of view, assist in making a railway through 
Asiatic Turkey. At the present moment our troops and goods 
for India were taken through the Suez Canal; but, if we had 
railway, we should have to throw them on the 
_ unhealthy coast of Syria, transport them from the Persian Gulf— 

not across our own territory, but across that of another country— 

thus depending upon another nation for the safety of our line of 
communications. The Suez Canal could not be attacked from 
the land, and its defence would be a naval question ; but if we 

had to upon yer Railway for 

passage we sho ave epend upon a route whic! 

we 00. an a tary sense, 
point of view, it would not only be useless, but dangerous, 


against one of its side surfaces, the water being some degrees 
hotter—or colder—than the place of observation. At several 
points back from the heated surface vertical pomenee were made, 
each to receive one junction of a thermopile of thin German 
silver and copper wire, the other junction being at constant tem- 
perature. An observer, with the aid of a chronograph, marked 
the point of time at which certain divisions of the scale of the 
mirror galvanometer passed the vertical wire of the telescope, at 
the same time dictating their number to an assistant. Referrin 
to the memoir for further details, we note the conclusion arriv: 
at, viz., that the heat conductivity of iron divided by the product 
of its specific heat and its density, at the temperature 6 = 16°94 
— 0°034 (9— 15), when the temperature is measured in Centigrade 
degrees, and the units of time and Jeng are seconds and milli- 
metres. With this result, that of H. Weber agrees best; he 
obtained the number 16°97 for 39 deg. C. The results of F. 
Neumann, Angstrém, and Forbes, on the other hand, are more 
divergent. e substance used in the experiments here 
described was Dortmund puddled steel, containing 0°129 per cent. 
carbon and 0°080 silicium. 

Ata recent meeting of the Chemical Society, Mr. R. H. 
Ridout gave an account of some new and improved laboratory 
appliances which were exhibited. A test tube brush: A piece of 
red or black india-rubber tubing about 3in. long and jin. bore, has 
seven longitudinal and parallel slits made to within jin. of each 
end. One end is then turned over and rotated half a turn on the 
other, the slit tube is finally secured to a wooden handle with 
twine, a blow-pipe for spirit lamp or gas. A hydrogen sulphide 
apparatus : o Winchester quarts are fitted up like wash 
bottles, the long tubes being connected — by a short piece 
of india-rubber tubing. The short tube of one bottle is open, the 
other has a piece of india-rubber tubing and a pinchcock ; this 
tube is connected with a sulphuretted hydrogen apparatus and 
the pinchcock opened; the gas drives the oil with which the 
Winchester quart is filled over into the other bottle, which is 
empty. When the first bottle is filled with S Hz the apparatus is 

y for use. The liquid to be treated is placed in a flask having 
an india-rubber cork and tube; when the liquid is boiling the 
latter is connected with the above —— and the steam is 
allowed to condense ; the S He is rapidly absorbed by the liquid. 
The liquid is again boiled to drive back the superfluous gas into 
the bottle. No smell is perceptible during the operation. Filter 
funnel: The author has had funnels made with stem 0°5 mm, 
and sides ground to an angle of 60deg. ; no platinum cone is 
necessary ; he has also contrived an apparatus for delivering the 
liquid precipitate into the centre of the filter paper. Continuous 
aspirator :. ‘This consisted of a piece of gin. lead tubing bent into 
a circle with a hole yin. in the centre of the concave of the 
bend. A suction tube is soldered into this hole; as the velocity 
of a current of water passing round the bend is greatest on the 
outside, a relative vacuum is caused on the inside. Filter pump : 
A vacuum is obtained by filling a flask with steam and condensing 
it. Apparatus for taking the gravity of liquids in terms of water 
at the same or other temperature: ‘'wo graduated U tubes are 
connected by a T tube provided with a pinchcock, the liquids are 
placed one in each U tube; air is then blown in by the T tube 
and the pinchcock closed. The liquids are displaced inversely as 
their gravities ; one with pure distilled 

ent in B_ 
water, consequently displ oye sp. gr. of A. Messrs, 


a filter funnel. Messrs, Town- 
son Mercer supply the other apparatus, , 
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MISCELLANEA. 
Tv is announced that the Creusot works are shortly to be 
lighted entirely by electricity. 
THE annual meeting of the Iron and Steel Institute will take 
place in London on the 5th of May. 
Tux pier built at Blackloft by the Aire and Calder Navigation, 
for the convenience of ships pees up the river Ouse for 
lengthened, so as to be 2000ft. in 


le, Selby, and York, is to 
length. 

THE Chronicle de Jersey states that the Comité des Marchés has 
awarded the first prize for design for the new market, to Mr. T. 
W. Helliwell, Brighouse, Yorkshire, whose plans are to be 
adopted. The second prize has been awarded to Messrs, Bromi- 
law and Cheers. 

A TOLL-KEEPER in Gloucestershire demauded toll for a bicycle, 
and being summoned for taking an illegal toll, the local justices 
fined him 2s. 6d. The toll-keeper appealed to the Queen’s Bench, 
which decided on Thursday that a bicycle is not a carriage within 
the toll clauses of the Turnpike Act. They, therefore, affirmed 
the conviction. 

ComPLaints are already being made that with the first rains 
this season the upper valley of the Thames is again flooded. 
Below Teddington k there are no floods from rainfall, because 
there are no obstructions to the escape of the water, and if the 
channel of the river above was aya with efficient weirs or 
movable dams, floods might be the exception, not the rule. 

A MuitueEr’s International Exhibition is to be held in Cin- 
cinnati, opening on the 31st of May, and closing on the 13th June 
moxt, soir the auspices of the Millers’ National Association of 
the United States, the offices of which are 182, West Fourth- 
street, Cincinnati. No charge is made for space, but an entrance 
fee of £1 is mn gy Trials of steam engines, mills, and appa- 
ratus will be made, 

Tue new dock which has been excavated adjoining the South 
Australian Company’s dock at Port Adelaide was recently acci- 
dentally filled. The excavation had been completed with the 
exception of the entrance, which was being sheet piled, but the 
force of water outside—the tide being unusually high—was too 
great, and broke through the ground with a rush, filling the dock 
in a few hours. ‘This will cause some inconvenience to the com- 
pletion of the work. 


THERE was so high a tide on December 28th that the earthen 
entrenchment dividing the South Company’s basin from the Port 
k, Adelaide, gave way. The dock was flooded to the extent 
of 29ft., but fortunately, as the works had been nearly completed, 
the damage was not great. Owing to the sudden rush of water 
the safety of several vessels was imperilled. A somewhat similar 
accident occurred to the dock at Echuca, on the Murray, in 
Victoria, on the same day. 


THE Chinese Government, through the efforts of his Excellency 
Li Hung Chang, have at length decided to establish a complete 
system of er throughout China—at least for the present 
in that part of China north of the Yang Tse Kiang. Mr. J. A. 
Betts is now on his way home to make arrangements for carrying 
out the work. It will be remembered that the Chinese Govern- 
ment have already a telegraph line from Tientsin to Taku, the 
stores for the construction of which were sent from this country, 
and which line was erected by Mr. Betts, with the students of 
the Imperial Torpedo College, Tientsin—the first successful tele- 

aph line in China—and which may be considered to be the 

orerunner of the more important work about to be put in hand. 

On the 17th inst. the sea destroyed another large section of 
the Wick breakwater. In the morning about 30ft. of the sea- 
wall and the quay were thrown into the basin inside, and again 
in the forenoon another large portion shared a similar fate. To 
— some idea of the force of the waves, it may be stated that a 

arge concrete block, weighing several hundred tons—which was 
isolated from the rest of the building by the sea two years ago, 
and which has since occupied a prominent position on the out- 
lying part of the ruins—was on T'uesday morning carried into 
eep water. The breakwater has, says the Leeds Mercury, now 
been almost destroyed, so that the facilities afforded by it for 
fish-curing purposes and for shelter for the fishing boats are no 
more available, The £140,000 which has been spent on this un- 
fortunate work has been lost. 


Ar a recent town council meeting at Hertford, the borough 
surveyor’s report stated that ‘‘The town clerk received a letter 
dated the 19th December, 1879, from the clerk to the Lee Con- 
servancy Board, compaining of the polluted state of the river 
Lee below the Ware Lock, which he stated was caused by the 
discharges from the Hertford Sewage Works. Your committee 
on the 8th of January inspected the sewage works, also the 
river Lee both above and below the spot where the inlet from 
the sewage works occurs, and are. of opinion that the river Lee 
is not polluted by the water that flows into it from the works of 
the corporation. Your committee have had before them a report 
of the engineer of the Rivers Purification Association, to which 
was annexed analyses made by Professor Wanklyn, who states 
that the effluent at present discharged by the Hertford Sewage 
Works is an exceedingly good effluent, and is so good as to fall 
into the category of drinking waters.” 

In our last impression reference was made in this column to 
a ng om of getting good water supplies from artesian wells 
in the Great Sahara. The Omaha Herald favours similar experi- 
ments on the immense bush region extending through all our 
territories. It says: ‘‘ There are vast tracts of land, that any one 
who travels through the Rocky Mountains can see, that produce 
the finest grasses, luxuriant beyond anything in the East, that 
are really worthless for stock because there is no running water. 
The very large springs that flow from subterranean passages into 
the rivers and creeks, and sometimes constitute a whole creek, 
show conclusively that artesian wells could be used on these tracts 
not only to make them valuable as ranges for stock but to make 
them fit for cultivation. All the streams running into the 
Yellowstone have these large springs all along their course, and 
so of other streams in the mountains. The experiment of artesian 
wells in these localities is worth trying. Government should do 
the work at first. It might be entrusted to army engineers as in 

ria, and the troops would have some employment in their long 
months, which frequently come, of enforced idleness.” 

THE sixth annual meeting of the Phosphor-Bronze Company 
was held at the City Terminus Hotel, Cannon-street, on Friday, 
the 20th inst., Mr. James Rock, J.P., in the chair, The dike 
man said that the small attendance of shareholders showed that 
they appeared tolerably well satisfied with the state of the 
company’s affairs. They were now in the seventh year of the 
existence of the company, and the present was the sixth annual 
report. It appe from a statement, furnished to him by the 
secretary, that since the first year’s trading of the company the 
sales had increased 515 per cent., and the orders which, in 1874, 
numbered 529, were last year. During all that time the 
capital ranking for dividend had increased, and they had yet 
been enabled to maintain a uniform dividend of 10 per cent., 
which, he thought, was most satisfactory in the dull times 
through which they had passed, and he felt very gratified to call 
the attention of the shareholders to that fot Be ond this there 
was a point which, however, might not have much weight in the 
city of London, which was that the company had by its metal 
encouraged the progress of industrial art, and, where many in- 
ventions had failed, they had become successful and profitable by 
the use of the company’s metal. The heavy castings for steam- 
ships, which was an important part of the iness of the 
company, were found to answer most satisfactorily ; the bearings 
had working in a mail steamer twenty-seven months, wear- 
ing only one-sixteenth of an inch, and not having had to be 
interfered with by the engineer. 
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STAMPING AND WELDING UNDER THE STEAM HAMMER. 


(For description see page 154 ) 
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STAMPING AND WELDING UNDER THE STEAM HAMMER. 


(For description see page 14. 
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LETTERS TO THE EDITOR. 
We do not hold ourselves responsible the opi 
(We wa opinions of our 


THE RATING OF MACHINERY. 


y 
= in the Courts,” and further, “‘ but it has been practically 


tiall 
liable to be rated.” 

With all deference, I venture to assert that both the conclusions 
stated above are erroneous. The law has never been unsettled 
by the decisions in the Queen’s Bench. Machinery has never 
been held to be rateable, in any sense, because it was essential to 
the business carried on. 

Tt is open to any and every one to read for themselves the argu- 
ments and decisions in the cases which have from time to time 
come before the Queen’s Bench. I hold it impossible for any 
one to do so in an intelligent manner without being convinced of 
the truth of my assertions. 

Without an exception, in all the cases which have come under 
my notice the freehold has alone been held to be rateable, 
together with the permanent improvements therein, these 
latter being held to rateable only in the sense of enhancing 
the value of the land. I have looked in vain for any decision in 
any way contrary to this. 
nthe Queen v. Lee, Blackburn, J., referring to the d 
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many weirs, or close to ot without much outlay for material, 
Euston, February 24th. 


Sir,—I now understand Mr. Donaldson to say that the efficien 
of any turbine cannot exceed 81 cent, of the theoreti 
efficiency of the quantity of water which actually through 
the wheel. This statement is based on the assumption that the 
water on passing through the wheel cannot have a velocity 
greater than that due to a fall 0°9 only of the real fall. If it be 
conceded that the water in passing through a turbine really loses 
one-tenth of its then it may be granted that something 
like 70 per cent. would be the greatest efficiency that could be 
got out of a turbine. I see, however, no reason to concede any- 
os of the kind. Mr. Donaldson asks me to attach a value to 
K, if I am not satisfied with his value, to which I reply that it 
is quite impossible for me to dv anything of the kind, unless I 
am wd pps of all the circumstances of each particular case ; 
in such a case as that of the turbine sketched in my first letter 
the loss of head would be more like 3 per cent. as a maximum 
than 10 per cent. ‘ 

Mr. Peters’ letter, and Mr. Donaldson’s reply to it, put this dis- 
cussion in a new aspect, and I fail to see how I can continue to 
take in it with any advantage whatever. I proposed to - 
self that as soon as I clearly understood the nature of Mr. 
Donaldson’s arguments and pi itions, I would take certain 
experiments, compare them with his data, and show that his 
assumptions are erroneous. To do this it would be necessary to 
use st d authorities, such as Francis, to support my argu- 


of the Court in Hellwell v. Eastw says: “‘They laid down 
the rule as being a question of fact, depending on the circum- 
stances of each case, but principally on two considerations—first, 
the mode of annexation to the soil, or the fabric of the house, 
and the extent to which the thing is united to them, whether it 
can be easily removed integre, salve et commode or not, without 
injury to itself or the fabric of the building; secondly, and this 
is what I am calling attention to on the object and purpose of 
the annexation, whether it was for the permanent and substan- 
tial improvement of the dwelling, in the language of the civil 
law perpetui usus causa; or in that of the year-book, pour un 
profit del inheritance, or merely for a temporary purpose, or the 
more convenient use of it as a chattel.” The words convey the 
exact principle on which the Court has always acted. 

Where a machine is brought upon the freehold for use as a 
tenant’s fixture, although secured for the purpose of steadying it 
for efficient use, it is not rateable in any sense. On the other 

d, where a machine or piece of plant is brought upon the 
freehold with the evident intention that it should be permanently 
fixed thereto, and for the express purpose of increasing the value 
of the freehold, it is rateable as ‘‘ enhancing” the value of the 
land and buildings to which it is permanently affixed. The 
object and purpose of the annexation was in Hellawell v. East- 
wood, the only test, and to this‘Mr. Justice Blackburn calls 
attention as being the very simple guide. ‘To come to your 
second remark, in no case has “ essential necessity” been taken 
as an indication that anything being personal property is rate- 
able. The exact contrary is the fact; for instance, chairs and 
tables of a furnished house are essentially necessary to its letting, 
oe these have never been held to be rateable. ain, in the 

alstead case, the looms for the manufacture of silk, though 
essentially necessary to the silk mill in which they were used, 
were held by the Court of Queen’s Bench not to be rateable, not- 
withstanding the fact that they were bolted to the floors upon 
which they stood. And in ing v. Bishopwearmouth, the 
machinery was not held to be rateable on ac:ount of essential 
necessity, but on the statement contained in the case itself, and 
agreed to by each party to it, that the whole of the machinery 
referred to in the case was ‘‘ intended to be permanently used by 
the appellants.” 

It was this perfectly erroneous statement of ‘‘ intended perma- 
nent use,” which secured the decision that the plant in Paing’s 
shipbuilding yard was rateable as enhancing the value of the land 
and buildings. Had the case been argued before, and stated by 
the Court o ~ oy a Sessions, as it should have been, no such mis- 
carriage could have taken place. ‘The plain matter of fact is, 
that Mr. Laing’s plant was never intended to be affixed to the 
freehold, permanently, or with the object of improving the inherit- 
ance. The statement in the case itself as to permanent use was 
made at least on the apellant’s part by inadvertence—an unfortu- 
nate mistake it is true, but nevertheless a mistake. All this 
being so, itis to my mind a most undesirable thing that any appli- 
cation should be made to Parliament at this juncture. If the 
rg sy te given in your remarks of the temporary Bill proposed 
to be brought forward during the present session be correct, a 
curious state of affairs will result. In effect, without multiplying 
words, the Legislature wlll be asked to pass an Act, the principle 
of which is at this very moment, and has been throughout, the law 
of the land. 

A declaration is now asked to be made, that only land, build- 
ings, and power shall henceforth be rateable. This in the face 
of the fact that from the first until now, in correctly stated cases, 
these things have alone been held to be rateable ! Nothing can be 
more unwise than such agitation. It is admittedly based on Laing v. 
Bishopwearmouth, and concerning this case let me call attention 
to the remark of Mr. Justice Mellor; in the course of the argu- 
ments he said: “It is true this is a case stated between the 
parties, but the parties cannot state cases in this way, which 
ought to go to the proper tribunal—to the sessions.” The mean- 
ing being, that although the law really allowed parties to state 
mutually cases of this kind for the Court, without going to 
quarter sessions, yet the proceeding was unwise in this, that a 
case stated by the parties interested was almost, if not quite, 
certain to be badly stated. 

That Laing’s case was badly stated is now generally admitted ; 
the statement was one, not of fact but of fallacy, the result being 
a disastrous fiasco. In the face of all this I repeat that an 
appeal to the Legislature is at this moment a grave mistake. It 
is, in my opinion, a proceeding fraught with danger to the 
interests involved. What is wanted is, in all cases, simply an 
intelligible appeal to the law, as it now exists, and as it has bean 
invariably construed by the Court of Queen’s Bench. 

Sunderland, February 16th. Jos. Ports, jun. 


THE EFFICIENCY OF TURBINES. 

Srr,—In his letter which ap in your last impression, but 
dated the 9th inst., Mr. Donaldson suggests the employment by 
the Council of the Institution of Civil Bestees of some of the 
wealth of the Institution on experiments, instesd of printing. 
Mr. Donaldson may have private reasons for casting a slur upon 
the a by the Institution, but it does not appear 
much is to be obtained from expenditure of money on mechanical 
research, if what has been done by another institution recently is 
any guide. The information which the Institution collects and 
prints in its “‘ Proceedings” contains matter of more or less value 
to every member, while spent on the experiments he desires, 
an outlay almost as much as that for the “‘ Proceedings” for a 
whole year, would gain information useful only to a limited num- 
ber, and to a very great extent the information would after all be 
merely confirmatory of what is already known, though Mr. 
Donaldson disputes its accuracy. There are surely not a few 
turbines at work in this country to which Mr. Donaldson might 
have access through the influence of the makers, who would pro- 
bably be willing to provide the necessary brake apparatus to find 
the actual work done on the brake, while the weir discharge ques- 
tion might surely be settled by Mr. Donaldson himself by the 


side of some purling stream or mill dam during his next summer | th 


vacation. Whether the coefficient of disc! 
procal of the depth of the crest or not may 


varies as a reci- 


determined at 


ments. Mr. Donaldson has, however, quite cut the ground from 
under my feet by stating that he will accept no one as accurate 
on the subject of the measurement of water over weirs. In 
other words, he deprives me of my most powerful weapons, and 
being disarmed, I cannot fight. 

I cannot, however, conclude without drawing attention to the 
manner in which Mr. Donaldson r. Neville’s name. 
Mr. Peters is no deubt able -to take care of himself, but it will 
do no harm to point out that there is nothing in Neville which 
will justify Mr. Donaldson’s words. What Neville has said in 
this connection will be found at page v. of the preface to the third 
edition of “‘ Hydraulic Tables,” and runs as follows :—“ Before 
the effective power of a water-wheel or water engine can be 
determined, we must know how to e the water supplied to it 
correctly. This can be done only e the application of formula 
and coefficients varied to suit the circumstances of the case under 
consideration. From causes which it is not necessary to enter 
into here this has seldom been done, and very little dependence 
can be placed on results obtained by the formule in common use 
when applied generally.” No one will dispute the good sense of 
these remarks; but surely they cannot be taken to bear out Mr. 
Donaldson’s statement, which is, ‘‘I regret to have to tell Mr. 
Peters that I cannot accept any table of constants as correct, 
not even that of Messrs, Farey and Donkin. If Mr. Peters will 
study Mr. Neville’s book he will find that on this point Neville 
and I hold the same opinion.” I have already quoted one passage 
from Neville, let me quote that which immediately follows it; *‘ Itis 
pleasing to follow Mr. Francis and Professor J. ‘Thomson through 
the steps by which they get the effective power of their wheels, 
and I have accordingly made considerable use of their labours in 
section xix.” Here Mr. Neville endorses all that Francis and 
Thomson have said with _ to turbines, and in doing 
so he goes directly against Mr. Donaldson, instead of sup- 
porting him, as Mr. Donaldson would make it appear. 

To prove this we have only to turn to Mr. Dondaldson’s 
treatise ‘‘On the Principles of Construction and Efficiency of 
Water Wheels,” page 74 et seq., in which he deals with Professor 
Thomson’s experiments with a vortex wheel at Ballysillan, and 
plainly imputes inaccuracy to the professor. ‘lhomson takes the 
coefficient of discharge over the measuring weir as ‘613, which 
Mr. Donaldson regards as altogether too low; and, whereas 
Thomson gives an average efficiency of ‘73 per cent., Mr. Donald- 
son states it at ‘53. But Neville gives Thomson’s figures as being 
quite accurate, and adds :—‘‘ In the ——_ on the Bally- 
sillan wheel higher efficiencies would probably have been attained 
with a supply pipe of larger diameter.” Mr. Donaldson has 
also overlooked the fact that the wheel was worked with less 
than its proper supply of water. 

Nor does Mr. Neville help Mr. Donaldson when we come to 
Francis and his experiments. On the contrary, Neville says that 
as much as ‘794 per cent. efficiency was “‘obtained from the 
Tremont turbine experiments.” And, after stating the proper 
ratio between the velocity of the external circumference and that 
due to the fall, he goes on, page 427 :—‘‘ Indeed, between these 
ratios the useful effect was nearly the same; an effect of ‘78 to 
‘79 was obtained.” I do not think that, in the face of these 
bag as Mr. Donaldson can claim Neville as being on his 

le. 


si 

Mr. Donaldson may think that I have struck my colours and 
withdrawn hastily from this discussion, but I would ask him 
before arriving at this conclusion to consider how it could be 
carried on with profit. I should have to deal alone at every step 
with Mr. Donaldson’s assumptions. I could not cite any authority 
which he would accept in support of my views. He stands quite 
alone, pre no doubt to support his theories against the 
world ; and so long as he maintains that he is the sole depository 
of knowledge concerning the turbine, and that men like Francis 
and Morin, and Fou-neyron, and Jonval, to say nothing of a 
very considerable number of French and German engineers who 
have studied the subject, are all wrong, it is simply impossible to 
argue withhim. When I began this discussion I had no idea that he 
would refuse to accept received coefficients of overflows as being 
accurate, or I should not have ventured to take up the subject 
at all. If now Mr. Donaldson will allow me any reasonable basis 
on which to work, I shall be happy to go on; but if I am to be 


told at aa A step that my authorities are f. ious, I have no 
alternative but to withdraw from a discussion which would be of 


no possible service to any one. 
London, Feb. 24th. 


Sir,—Had I considered that the various turbine tests in 
which I have been eng were thoroughly reliable in every 
epee I do not know that I should have ventured to try to 

elp on this discussion to a practical issue; but as these trials 
were all for commercial purposes, and consequently elaborate 
means for water measurement, &c., could not be adopted, I do not 
consider that they were conclusive, though the results led me to 
form the opinion given in my former letter. I therefore have no 
hesitation in admitting the truth of Mr. Donaldson’s remark, 
“that the results obtained cannot be regarded as sufficiently 
accurate for scientific sag gall Mr. Donaldson has said that 
the argument turns upon the method of-gauging the water, and 
as I am now unable to give him accurately the information for 
which he asks, it is ess for scientific p to give only 
approximate dimensions. I am, however, glad to think that 
nothing will be lost through the absence of these particulars, for 
even could the test in question be thoroughly dissected and 
perhaps “‘sat on” to the extent of 40 per cent., it is quite evident 
that the matter under discussion would not be elucidated in any 
way. In fact, it seems to me that the controversy is practically 
ended, and that the question now is not that of turbine efficiency, 
but whether the usual methods of weir measurement are to 
relied upon. Mr. Donaldson in his last letter admitted that “‘ suf- 
ficient records exist of the details of turbine testing to arrive at 
the truth if the rules for gauging could be relied upon as accurate.” 
This is to say, that in the case of the Lowel tests, amongst others, 

e error of gauging amounted in some instances to over 27 per 
cent, The same error must have been made in the este—diesertned 
as having been “conducted with the utmost accuracy ”"—of the 


Pinx Gaypu. 


Fes. 27, 1880. 


any practical 
benefit to those rea. | or interested in water power, unless, 
indeed, some society—I feel sorry for the Institution of Civil Engi- 
neers—or individual is induced to put Mr. Donaldson’s theory to 
the test by actual experiment. 

‘There are several matters about turbines which I should like 
to bring before your readers, which would, however, be out of 

lace here ; but with your permission, Sir, when this discussion 
is ended, I will give some of the important points in the con- 
struction of turbines to be observed by those who contemplate 
the erection of this kind of water-wheel; and although I shall 
very much like to see what a turbine can do at the brake, the 
wheel that gives the highest results will not necessarily carry off 
the pulm as most suitable for practical purposes. 

Shoreham, February 24th. A. M. Brown, 


Sir,—I can answer Mr, Donaldson in a very fewlines. 'The tables 
of constants which I gave were obtained, I understand, by Messrs. 
Donkin and Farey, not by calculation, but by actual measure- 
ment with properly constructed tanks; and they are quite trust- 
worthy whatever Mr, Donaldson may think to the contrary. 
The figures have been used in calculating the efficiency of steam 
engines over and over again by them, and if they were inaccurate, 
very important and costly experiments would be valueless. So 
you may imagine that the utmost care was taken to make them 
trustworthy. 

I know Mr. Neville’s book well. Mr. Donaldson will 
confer a favour if he will refer me to a single passage in it which 
verifies his statements. J. Perers, 

Bermondsey, Feb, 23rd. 


GAS ENGINES, 

S1r,--In your very interesting article this week, on ‘‘Gas 
Engines,” it is mentioned that the consumption of gas in Clerk’s 
engine is stated by the makers to be but 15 cnbic feet per indi- 
cated ose per hour. It would be of further interest to 
know whether this alleged low consumption has ever been 
verified by independent and competent wit , or where such 
an engine can be seen at work beyond the fostering care of the 
patentee, and what quality of gas is used to obtain such a result, 
So far as I am aware the lowest consumption of gas that has as 
yet been attained, the accuracy of which can be depended upon, 
is in the ‘‘ Otto” gas engine. In the larger sizes of this engine 
indicating 40-horse power the consumption is 17 or 18 cubic feet 
per horse-power per hour ; in the smaller sizes it is, as you state, 
about 22 cubic feet. 

Speaking of gas engines in general, you justly remark—‘‘ That 
the prejudice that originally existed against this class of _— 
is being rapidly overcome.” I may venture to state, without fear 
of contradiction, that this result is mainly, if not entirely, due 
to the reliability, handiness, and economy of the “Otto” engine, 
com with a steam engine and boiler. No other gas engine 
has been made in anything like such various sizes as the ‘* Otto,” 
whit ranges from 4 to 40-indicated horse-power, with a single 
cylinder. 

It may be yee A predicted that the time is not far distant 
when no new building of any pretension having gas laid on, 
whether mansion, hotel, or warehouse, will be considered com- 
plete without a gas engine, which is so much more handy and 
suitable than steam — for hoisting, pumping, laundry work, 
organ blowing, &c. The being able to start a gas engine at a 
moment’s notice makes it invaluable, in isolated mansions and 
other buildings, for using as a tire engine when connected with 
suitable pumps. Rosert WILSON. 


BLAST FURNACE WORK IN THE UNITED STATES. 

Sin,—lI observe a notice in your last impression, in reference 
to the piuantity of iron made in a blast furnace with Cowper stoves 
in the Uni States, and as I understand you express some 
surprise at the ‘‘ make,” I can assure you that it is a ay of 
ascertained fact, that the make is greatly increased with the nig’ 
temperature of the blast—about 1500 deg. Fah.—supplied 
the Cowper stoves, and there are furnaces in this country 
of less height, viz., 60ft., and with poorer ores than the one 
alluded to, that are making 400 tons of Bessemer pig per 
week, Indeed the increase is generally over 20 per cent. on 
the old “make” with pipe stoves. The economy in coke per ton 
of iron made is, of course, most marked; it is generally over 
5 ewt. of coke, and has reached 7 cwt. 3 qrs. 141b. per ton. This 
result is, of course, one that might be expected, as there is so 
much more heat put in with the air in place of the cooler air, 
having first to be heated up by the fuel in the furnace before 
entering into perfect combustion with the fuel there burnt. 

Excuse my troubling you with these facts, but with the large 
experience of 120 stoves at work for years, and the fact also of 
large numbers now being erected it England, America, France, 
and Germany, I thought it only right to confirm the large step 
that has been made in advance. E, A. CowPEr. 

6, Great George-street, Westminster, 8.W. 


Lonpon AND SusurBAN Rattway OFFIcIALs’ ASsocraTION.— 
The annual dinner of this Association took place on Saturday 
last at the City Terminus Hotel, Cannon-s' under the 

residency of Mr. Tomlinson, Resident Engineer and Locomotive 

uperintendent of the Metropolitan Railway, the vice-chair being 
filled by Mr. pocenler. Secretary of the London and South- 
Western Railway. The company numbered about 300. The 
society was established in 1873 for the purpose of bringing 
together railway officials, and as far as possible uniting them in 
fellowship and goodwill, of assisting each other in the maintenance 
of position, by the exchange of views and of experience, and of 
establishing that confidence which is requisite for the good 
management of every department, and of benefiting the service 
generally, It assisted members when out of employment or in 

istressed circumstances, or when age and infirmity incapacitated 
them, and it insured a payment at their decease. Arrangements 
are now made for periodical lectures of general interest aud of a 
technical character and for the reading of papers to promote 
discussion on railway matters. After the loyal and patriotic 
toasts, the chairman the toast of the evening, ‘‘ The 
London and Suburban Railway Officials’ Association,” and in 
doing so he referred to the immense wth of the railway 
system of this country, and the magnitude of that service at the 
present moment. He mentioned that as many as sixty millions 
of people had been carried over the line with which he was 
connected in the course of last year, and the whole of that service 
had, he said, been conducted without any loss of life or injury to 
limb, if he excepted those stupid ple who would insist upon 

ting into or out of a iage whilst the train was in motion. 

e claimed therefore that the railway service generally in its 
management of these vast undertakings not be too highly 
commended. In further illustration of the great growth of the 
railway system he exhibited a number of train service bills or 
time-tables of early date, and among others that of the Stockton 
and Darlington railway in 1836, which though printed in large 
type and containing the “ merchandise” as well as the ‘coach’ 
caine wes only of the size of an ordinary sheet of note paper. 
Mr. W. Adams in responding to a toast spoke of the eutendien 
usefulness of the Association, and said that it was very desirable 
that officials of all grades of other railways not yet represented 
in the Association should be induced to become members. Mr. 
Davey, of the Metropolitan District Railway, responded ; and 
numerous other toasts followed, 


Girard turbines in Paris; that is, supposing that no turbine can 
be constructed to give an efficiency of 60 per cent. Mr. Donald- 
son should, I think, now show in what way such an error is to 
be accounted for, and then, should his reasoning remain undis- 
——— puted, make the necessary deductions from the results obtained 
Fd in the recorded reliable tests, and the question of turbine 
Srr,—In the last issue of your journal, referring to this subject, efficiency will be theoretically settled. I do not, however, see 
ou say, “The law with regard to the rating of machinery has of 
i 
| 
be 
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EXPANSIVE COMPRESSED AIR MACHINES.* 
By J. K. Gururi. 


BEForE describing the machine, and giving the results of 
experiments with it, we will briefly run over some general prin- 
ciples, already developed in several Se In spite o! 
important advantages which accrue from the employment of com- 
pressed air in mines, it has not yet received & 

plications, in consequence of the high prices which the prodic- 
thon and employment of this motive forse My Th fact, with 
the ordi arrangements of compressors and aif machines, 
the work effected by the underground engine searcely exceeds 
15 to 20 per cent. of the power consumed at bank in com< 

g the air. The advisability of a greater use for the 
works of mines of such an important mechanical force has 
called the attention of engineers to the means of increasing its 
_ employment. Two questions are to be solved—(1) the 4 
tion, and (2) the economic eraployment of com’ . On 
the first point, Bay injection of spray into the compressor it 
me possible to completely ce down the heating of 
the air, and the compression is rigorously effected according to 
Mariotte’s law. The experiments which have been made have 
demonstrated these facts in an irrefutable manner. _ But the 
problem of the economic employment of omages air has 
remained until lately without satisfactory solution. 
that air in expanding undergoes a i le cooling, and it 
always contains a certain quantity of moisture, which freezes as 
the temperature descends below zero. In the cylinder of a 
machine the ice formed in this manner obstructs the ry ted 
may bring about most serious accidents after a short working. We 
can, then, in order to keep down the cooling, only employ the 
compressed air at high pressures—that is, in a condition under 
which it is very disadvantageous to work. 

The following table has been drawn up to give an account of 
the relative work effected in the different modes of ——- 
comp air—that is to say, (1) at full pressure; (2) wit 
ex) on, without re-heating, up to the pressure of the atmo- 
sphere ; (3) with expansion following Mariotte’s law. The com- 
parison of the work effected in the underground machine to that 
expended in compressing the air is also shown, These results 
have been calculated for pressures of 2, 3, 4, and 5 absolute atmo- 
spheres, or for 1, 2, 3, and 4 effective atmospheres, The last 
column of the table shows the final temperature of the air in the 
case of the expansion without re-heating, supposing the initial 
temperature to be 20 deg. Cent :— 


I. 

2 | 15°787 | 11°301 | 72 | 14-281] 90 | 16°787 | 100 |—83°5 
8 | 25°035 | 15-187 | | 21-862] 85 | 25°035 | 100 |—89°6 
4 | 81°574 | 17-085 | 54 | 25-980] 82 | 81°574 | 100|—73'0 
5 | 36°654 | 18-223 | 50 | 29-292] 80 | 86°654 | 100 | —88°5 


We see from this table that (1) the employment of compressed 
air at full pressure is not very economical. The percentage of 
work utilised diminishes as the pressure increases ; whereas we 
get 72 per cent. for a pressure of two atmospheres, we get no more 

an 50 per cent. for five absolute atmospheres. It becomes 
wholly insufficient for higher pressures which, from other points 
of view, however, offer _— advantages. (2) The expansion of 
air without addition of heat gives a much higher result than in 
the preceding case, This result diminishes also with the pressure ; 
for an initial pressure of five absolute atmospheres, however, it is 
still 80 per cent. But as we have seen before, and as the last 
column of the table tells us, the expansion produces an enormous 
lowering of temperature ; and this will not do in the cylinder of 
a motor engine. It remains for us, then, to investigate a means 
of preventing the cooling due to expansion. 

At the pits of Grisoeiul, in France, they enveloped the cylinder 
with quick lime, which was watered from time to time, and 
renewed thrice a day. The heat produced by the destruction of 
the lime was sufficient, it appean to allow the expansion of 
the air without inconvenience during the latter part of the stroke. 
This was, therefore, only a very incomplete solution of the 
ene ang It has been pro to employ an intermediate 

eating cylinder. In the first cylinder, for instance, the air 
expands one-half of the expansion required, and would be after- 
wards heated in the intermediate cylinder without eo of 
volume; then it would be introduced into the last cylinder, 
where it would finish its expansion. This has not, that I know 
of, received any application as yet. Besides requiring compli- 
arrangements, especially for the underground machines, 
it is believed that it would only allow of a feeble degree of 
expansion. It has also been suggested to heat the air before 
introducing it into the cylinder, by causing it to ne in bubbles 
through a reservoir of hot water, where it could mix with the 
vapour at 100 deg. This idea has been wa to tramway 
machines. I am ignorant of the practical results that have been 
obtained by the application of this method, but the necessity of 
keeping up the temperature of the water to 150 deg. appears to 
me to be a great difficulty in mines. 

In 1875 Monsieur Cornet, director of the works of the Levant 
du Flenn, thought of the idea of applying, in order to overcome 
the cooling due to the €xpansion, the same process as that 
to prevent the heating due to compression, that is to say, by 
injecting spray into the cylinder. This idea has just been put 
into practice for the first time in an important subterranean 
transport machine in the works of the pits of the Levant du 
Flenn, and the description of this machine is the primary bey 
of this paper. The operation is of simple construction, as it is 
—— mines to procure water of a temperature of 18 deg. Cent. 
to 20 deg. Cent. We shall see that the results which it furnishes 
are eminently satisfactory. If by the injection of spray we 
maintain the air at a constant temperature, the expansion’ is 
effected according to Mariotte’s law, and in this case the work 
done is precisely equal to that effected in the compressor ; the 
useful work is then 100 per cent. whatever the initial pressure 


may be. The employment of rather high pressures, so advan-: 


= from other points of view, presents not the least incon- 
venience. 

From experiments it is soovet that we can, with a compressor 
well e , obtain a result of 80 PF cent.—that is to say, that 
the work expended in compressin e air, with the injection of 
spray well arranged, is equal to wd cent. of the work of the 
steam. If we admit now for the underground machine, utilising 
the compressed air with expansion following Mariotte’s law, a 
practical result of 70 per cent., it follows that the work really 
obtained in the mine will be 56 per cent. of the work developed 
in the steam cylinders, whilst with the ordinary arrangements 
for an initial pressure of five atmospheres we only get 20 
cent, of the work necessary for the compression of the air. e 
see immedtately by these figures that there is considerable 
importance in the progress made. The two following tables 
give for initial pressures of two, three, four, and five atmospheres 
the actual work effected, the theoretical work, and the propor- 
tion of useful effect. In the first table there is a difference of 
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number of | 


15 deg. Cent. between the initial and final temperatures, and in 
the second of 10 deg. Cent. 


II. 
Quantity of 
2 1°785 15,368 15,787 
8 8°198 24,854 25,085 “949 
4 4°199 30,721 81,574 
5 4°978 85,670 86,654 
Taste III, 
2 8°026 15,511 15,787 *982 
3 5°165 24,574 25,085 +982 
4 6°682 81,005 81,574 +982 
5 7°859 35,997 86,654 +982 


We see by these two tables that the work obtained is almost 
equal to that which we obtain theoretically, although the quan- 
tity of water injected is not considerable, and is within practical 
limits. At first the air in the cylinder is not constantly in con- 
tact with all the re-heating water, as this is only introduced by 
degrees, and it is only at the end of the stroke that the injection 
is complete, As the cooling is greatest at the commencement of 
the ex ion, and as it goes on diminishing, it follows that it 
would be necessary to inject much less water when the piston is 
near the end of its stroke, or when the pressure is smallest in the 
motor cylinder, The practical carrying out of this condition 
would lead to complications in the arrangements; and this is 
what should be avoided, oop age in underground machines. 
We will see further on that for the machine under notice the 
quantity of water becomes feebler as the pressure rises in the 
cylinder—that is, the injection takes place contrary to the laws 
indicated by theory. On the other hand it is clear that, seeing 
the short duration of the expansion, and the feeble conducting 
power of water, the air will cool much more quickly than the 
water, and that the former will have, at the end of.the ex ion, 
a much lower temperature than that of the latter. e may 
conclude from these circumstances that in practice it will answer 
to inject much larger volumes of water than those indicated in 
the preceding tables, and that it will do to multiply these figures 
by a co-efficient varying from 14 to 2. There are, however, two 
tances which tend to prevent the cooling of the air. 
(1) The heat-conducting power of the sides of the eylinder, a 
— of heat taking place between the motor and external air, 
which has in mines ago 3 a relatively high temperature. 
(2) The condensation by the cooling of the water vapour con- 
ined in the compressed air. In cooling, a certain quantity of 
vapour condenses, and this produces, as is well known, a disen- 
ement of heat. As to the work necessary to produce the 
injection, it is not much, 
e machine is to transport the produce of a level gallery, 
with many curves in it, a length of 1793 yards, and which soon 
will be carried to 2078 yards, The system of transport adopted 
is the endless chain system. A Fowler’s clip pulley communicates 
the motion to the rope. Upon the vertical spindle of this pulley 
eyed a Seating neatly ¢. in diameter, moved by a pinion of 
8-28ft, placed on the horizontal shaft of the engine, which has 
two cylinders 1°57ft. diameter, with a stroke of 3°15ft. The fl 
wheel weighs 2645lb. The air is brought from bank throug’ 
cast iron pipes of nearly 5in. diameter, and is received in an iron 
cylinder placed near the engine. The ae air is admitted 
into the cylinders by two slide valves placed over each other, and 
the expansion can be regulated by hand subject to the will of the 
engineman, The exhaust is placed on the side of the cylinder. 
The water for injection is conducted from a neighbouring well 
into a filter. It is necessary to filter the water so as to free it 
from all particles of dust, &c., which would derange the workin 
of the ecigine 5 the filter may be simply composed of a well- 
pre of moss. A pump, worked by an excentric on the 
shaft of the engine, lifts the filtered water into a small reservoir 
in constant communication with the compressed air reservoir, 
delivering 0°66 gals, for overt turn of the machine. Under the 
influence of the préssure of the air the water is thrown by means 
of a Vacuum pipe into two small chambers, one for each cylinder. 
An comney ide valve permits the water to enter alternately on 
each side of the cylinder. Previous to this, however, the water 
has to traverse.a special apparatus called the pulveriser, which 
reduces the liquid to a state of very fine spray, placed on each 
side of the cylinder. A cock placed on the pipe leading into the 
small chambers before mentioned allows the engineman to 
instantly stop the injection of water. The slide valves for the 
admission and emission of water are regulated in such a manner 
that spray continues from the commencement of the stroke until 
the end of the ex; ‘ion. e water injected, besides heating 
the air, has the effect of lubricating the piston and keeping it air 
tight ; the injection is made to increase as the pressure lowers in 
the cylinder, and its effect is test at the end of the stroke. 
As has been before remarked, these conditions are contrary to 
theory, but this is met by injecting a larger quantity of water 
than that which calculation gives. Numerous indicator diagrams 
have been taken, and they show a remarkable analogy of results, 
The fullowing okservations were taken :—Temperature of the 
air before admission (in the reservoir), 214 deg. Cent.; tempera- 
ture of the air when discharging, 54 deg. Cent.; temperature of the 
water before injection, 203 eg. Cent.; temperature of the water 
after discharge, 144 deg. Cent.; exterior temperature of the air, 


used | 20h deg. Cent. We see from these figures that the air loses 16 deg., 


whilst the water only loses 6 deg., a result which might have 
easily been foreseen. The following figures in Table 4 will show 
the results obtained :— 


fgis | 4 ; 
a 


Dez. Cent. Dog. Cunt. Deg. Cent. Deg. Cent. 


8°42) ‘378 | 26,495 | 94°6 21°5 20°5 14°5 


We see by these figures that the 4 -yoe of compressed 
air, using expansion, has received by the injection of spray an 
entirely satisfactory solution. 


LEGAL INTELLIGENCE. 
SUPREME COURT OF JUDICATURE.—COURT. OF 
APPEAL, 


Feprvuary 19rx. 
(Sittings at Westminster, before Lords Justices BRAMWELL, 
BAGGALLAY, and THESIGER.) 

SAXBY AND ANOTHER V. THE GLOUCESTER WAGON CO., LIMITED. 

THIS was an appeal by the plaintiffs from an order of Mr. 
Justice Hawkins Teosting the action to be tried by an official 
referee. The action was for an infringement of a patent for rail- 
way signals, It appeared that when the action came on to be 


a) 
tried before Mr. Keaies Hawkins and a jury, after the counsel 
for the plaintiffs had opened the case and some models had been 
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roduced, the learned judge intimated that he could not under- 
aead the case, and tae jury what their opinion was. _ The 
j concurred with his lordship, and his lordship aenordinghy 
made the order appealed from. The order was drawn up an 
signed by the te with the words, ‘By the Court” after 
peal being called on, Lord Justice 

n the a 0 on ice 

askel whether the appellants had ‘been before the Divisional 
Court. It appeared to him that, the order having been made at 
Nisi Prius, the plaintiffs ought to have appealed in the first 
instance to the Divisional Court. 

Mr. Aston, Q.C., and Mr, Warxin Wiuiaus, Q.C., urged 
that the order had been made by Mr. Justice Hawkins sitting as 
a judge in Banc, and, therefore, they were right in ioeaies 
directly to the Court of Appeal. 

The appeal was then proceeded with, and it was contended in 
support Pit that there was no good ground for withdrawing the 
case from a jury, for it was an’ ordinary patent case of no great 
intricacy, and if this case were to be referred no patent case could 
ever be tried by a jury. Moreover, the Judge at Wisi Prius 
could decide the questions of law arising in the case, while the 
official referee had no power to try questions of law. 

Mr. Asron, Q.C., Mr. Watkin Q.C., and Mr, 
Macrory appeared for the plaintiffs; Mr. Wepstsr, Q.C., Mr. 
Lawson, and Mr. R. 8S. Wricut for the defendants. 

Lord Justice BraMWELL: I think an appeal lies in this case, 
and the inclination of my opinion is that the appeal is properly 
brought here. The statute says it should be brought here, there 
is a general direction to that effect, and there is no exception in 
such a case is this. We cannot interfere. It is impossible to say 
a patent case does not involve scientific questions. Mr. Justice 

awkins heard it at some length, and has come to the conclusion 
that the questions ic were not for 
jury. It is impossible for us to say he was wrong, and we canno 
his I have doubt also whether these 

tent cases should not be tried before a tribunal other than a 

. "The appeal must be dismissed. 
rd Justice BAGGALLAY concurred. 

Lord Justice THESIGER: I give no opinion as to the order of 
Mr. Justice Hawkins being open to review, or as to whether an 
appeal lies here—that question was not full argued out before 
us; but I think no ground has_been shown for interfering with 
the discretion exercised by Mr. Justice Hawkins, 


TENDERS. 


WIGAN TRAMWAYS. 

TenpErs for construction of 24 miles of street tramways. 
Mr. Charles H. Beloe, M. Inst. C.E., Liverpool, engineer. 
Quantities supplied. Steel rails and paving setts supplied by the 
company. 


£ a. 
W. Wiswell, London .. 12,188 11 3 
B. Barker, Manchester .. .. .. 6,150 0 0 
Fawkes Bros,, Birkdale... .. .. «+ «+ « 5,393 8 
Geo. Nowell, Radcliffe .. .. .. +» 5,20016 0 
W. and J. Dyson, Leeds.. .. «+  5,02210 0 
J. B. Squire, Liverpool .. .. .. « 4,976 9 0 
Jacob Biggs, Ca 


G. Smith and Son, Southport 
Holme and King, Wigan taccepted) + 


MUCH HADHAM SEWERAGE. 
Messrs. Smith and Austin, Civil Baginens. 


8, d. 

Blackmore and Bath .. 00 
John L, Glasscock .. .. 2012 0 
John Bell 00 
Alfred Walker 2759 0 0 
Charles Hy. Marriott .. .. .. of 2747 0 0 
George Cowdery and Sons.. .. .. «. «» « «+ 2702 9 0 
William Gibbons and Co. .. .. .. « 2659 0 0 
John A. McKenzie .. .. «+ «se oe 2500 0 
Henry Champness 2360 0 0 
William Gray . - 235710 0 
John Bingham 2347 0 0 
Cook and Bennett . 2266 0 0 
J. Arber and Son 2220 0 0 
Young and W: 2150 0 0 
8. and W. Pattinson... .. .. 2181 10 0 
William Coker (accepted) .. 1885 2 8} 


SILEBY (LEICESTERSHIRE) MAIN DRAINAGE. 
Messrs. Hodson, Price, and Hodson, Loughborough, Pan ayn 
8. 


Barnes, Melton 4400 0 0 
Faulks, Loughborough 4160 0 0 
Palmer, birming! 58 18 0 
Bingham, Headcorn .. 3609 0 0 
‘otherby and Son, Burnley (accepted).. .. 
Engineers’ estimate .. .. «+ 0 


MOUNTSORREL NORTH AND MOUNTSORREL 
SOUTH DRAINAGE, 
Messrs. Hodson, Price, and Hodson, Raginews. 
8. 


a 

Barnes, Melton .. 0 
Palmer, Birmingham 3045 16 2 
Bingham, Headcorn 2623 0 0 
Fotherby and Son, Burnley 2697 15 1 
Smart, (accepted) ee 2245 0 0 
ingineers’ estimate .. .. oe 0 


WYMESWOLD (LEICESTERSHIRE) DRAINAGE. 
Messrs. Hodson, Price, and Hodson, Engineers. 


£ 8. 
Faulks, Loughborough « 2490 
Barnes, Melton ° 2390 
Palmer, Birmingham. . 
Smart, Notting 


Headcorn .. . 


§ 


Wootton, Penge, .. 
Engineers’ estima 


1809 
17941 
1790 


M. Ruynavp.—The sudden death of M. Leonce Rey- 
naud, Inspector-General des Ponts et Chaussées, has occurred at 
Paris. He was born at Lyons, November Ist, 1803, and was Pro- 
fessor of Architecture in the Ecole Polytechnique from 1837 to 

840, and since that date has occupied the same position in the 
Ecole des Ponts et Chaussées. For thirty-two years he was head 
of the lighthouse service, and di the extensive works upon 
the French coast Saring Oe period. Of the 372 various sorts of 
lighthouses now standing along the coasts of France, Reynaud 
erected 192, and renewed ninety-six. The balisage, which before 
his directorship was confined to some wooden beacons, three or 
four masonry beacons, and about fifty buoys, on his retiring from 
the service comprised 760 buoys, and 1450 ms, of which 229 
were masonry beacons on reefs, He has been Inspector-General 
since 1856, and has published a very remarkable traité darchitec- 
ture.—Annales Industrielles, 


it 


| 
4 
| 
i 
EB 
i 
i 


Fes. 27, 1880, 


THE ENGINEER, 


160 


ANa 


N 
N 


“IVNOILOSS 


= 


NOILWA313 


‘SUMANIOND ‘NOLONITUVG “OO GNV ‘NOS ‘NOSNVI SATUVHO 


‘E2NVYUO WVALS ZAILONOVOT SNOL NGL 


— 


| 
2 we : KO Ya: Fiz 
i : Be | | 
= = = WHEL YZ 
V4 iy 
= | | | 
QD PH 
| = me 
HE — 
| 
> | | Ag \ | 
E | ®) 4 \ ‘| itt 
| wd | 
i “a 
| ‘ 
| 
< 
o 
7) 
w 


Fes. 27, 1880. 
FOREI AGENTS FOR THE SALE OF THE 
GINEER. 


|. — ASHER 

LEIPSIC.—A. Twiermever, Bookseller. 

NEW YORK.—Tse Wiimer and Rogers News Company, 
Beekman-street. 


POBLISHER'S NOTIOE. 


a First-Class Carri 


*.* In order to avoid trouble and confusion, we it necessary to 
* inform that letters of 
public, and intended for insertion in umn, must, in all 
be ied’ by a large envelope legibly directed by the 
writer to himself, and ing @ 
* answers received by us may be f to their desti No 
notice will be do not comply with 
these 


T. W.—There would be no difficulty in carrying gas enough for a trip as you 
. We believe, however, that the scheme by 


Novion.—-You will find 

lovicr.— You answers 

Prime ‘Demonstrator.” A 
field-road, ranchester. 

A. D. (Deptford)—The strains at X and ¥ in 
each, acting in opposite directions, because 
exactly half the 
Series, price 1s. 


questions in “ Battersby's 
ress, 7. Battersby, 81, 
wr sketch will be two tons on 


distance between X and Y is 
Read the treatise ‘On Cranes” in Weale’s 


NON-CONDUCTING PAINT FOR SHIPS. 
(To the Editor of The Engineer.) 
Srm,—Can any of your correspondents inform me where I can obtain a 
non-conducting composition in the form of a paint for coating the inside 
, and thus preventing the condensation of the warm air and 
rs the interior, the water from which damages in the 
id? I believe there is powdered cork in the mixture. 
London, February 23rd. A Very Otp Svusscriser. 


THIN IRON FOIL OR LEAVES. 
(To the Bditor of The Engineer.) 
can I obtain thin sheets or rolls of iron similar to that 
tions, which was not thicker than 


food wri paper? I have a particular—electrical—use for such thin 

ves, which might possibly become of some importance hereafter. 

‘of 

mes your favour me hereon ? PARACELSUS. 
bruary 2ist. 


TESTING FEED-WATER. 
(To the Bditor of The Engineer.) 


caicareo 

but little more than the ord: “flask test” will 

likes to communicate with me, 

right on all points, inclu the best 

in his particula’ ‘8 according to 

the specific Mes ag in view ; here again T can hee F gin “ Winton ” infor- 
best form of “ calorimeter” for rope 

'ARACELSUS, 


details. 
February 21st. 


TIDE MILLS. 
(To the Editor of The Engineer.) 
Sie,—{R. H. M.” will find accounts of these in Beekmann’s “ 
of Inventions "—Eng. 


achinery ;” 
as a Moving Power,” eared I think, at Milan in or about 1806, but on 


this point 


am very doubtful. A of tide mill is proposed 
calcic . Scott's . H. M.” desires ‘urther 
information i wil bo furniahod with pleasure by P. 
SUBSCRIPTIONS. 
EnGrveer can be newsagent in town or country 
the various or cam, preferred, be 
uding double 6d. 


received at te 
rates will 


rates. 


New Brunswick, Newf. Wales, 
China 


Buenos Ayres, France, 


*,* Letters relating to Advertisements and the Publishing Department of the 


to be addressed to the Publisher, Mr. George Leopold 
Saker letiere to be addressed to tha Bditor of Tu 108, 


uire- | effect the following 


th | more weight above her centre than if sh 


Brasil, British | |i 
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MEETINGS NEXT WEEE. 

Tax Instrrution or Crvit March at 8 p.m,: 
Discussion upon Mr, Delano’s paper “ On te,” and ‘ Purifi 
cation of Gas,” by Mr. H. EB. Jones, M. Inst. C.E. 

Socrety or March Ist., at 7.30 
will be read on “The Utilisation of Coal Slack in 
Coke for Smelting,” by Mr. G..M. Ward, the leadi: 
are as follows: ion shale 
temperature at w 
the presence of carbo! 
corroding action which sul; 
porosity, density, and ess of coke. Descri 

hi i hines, and baking ovens. 


68, ing 
AND MECHANICAL ENGINEERS’ 4th: 
“The Beneficial Action of Mind on Matter,” by R. Har! Twigg, 


m.: A 
the 
features of which 


ur in coal as , the 
per, toate of purity, 
of coal washing 


M. Inst. C.E. 
CuemicaL Sociery.—Thursday, March 4th, at 8 p.m.: 
Gravity when in the Liquid State,” by Professor T. E. Thorpe, F.R. 
Society oF Arts.—Monday, March Ist, at 8 p.m.: Cantor Lecture, 
“The Manufacture of India-rubber and by Thomas Bolas 
F.0.8. Lecture V.: “ Ebonite or Vulcanite. Its Manufacture. Chemical 


perties. Useful and Ornamental 


Arts. Substitutes for India-ra esday, March 8rd, at 8 p.m.: 
of Musical Pitch,” by Alexander J. 
Ellis, F.R.8S. W. Pole, Mus, D., F.R.S., will preside. 
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CARGO STEAMERS. 

On Tuesday night a debate took place in the House of 
Commons which was interesting, and would probably 
have been valuable if the speakers had been more fami- 
liar than er were with the merits of the 
discussed. It will be remembered that Mr. 
wishes to get an Act enforcing the loading of grain 
in sacks and not in bulk. He has no objection to this 
Act being operative for one year only ; but very grave 
defects pertain to hasty legislation of this kind. The 
pei sis we by far the larger number of members 
present on Tuesday night, recognised the necessity of 
proceeding cautiously ; and when Lord Sandon rose 
to move the 5 ray: of a Select Committee on Mer- 
chant Shi en in Bulk he had the feeling of the 
House with him, and his motion was 
mously. But before this last 8 was reached 
several members took part in the debate; and we 
shall consider some of their — in a moment. 
Meanwhile we may point out that we last week sug- 

ted the appointment of a committee and the 
| sl of evidence before any attempt to interfere with 
the loading of ships should be made, and we have much 
pleasure in recording the action taken by Parliament in 
the matter. It only remains for us to hope that due care 
will be exercised in the selection of the members of the 
committee ; and that the evidence received will be of the 
tight kind, and sufficiently comprehensive in its range to 
place all the aspects of the question at issue before them. 

Lord Sandon appears to have taken some trouble 
to make himself acquainted with the facts ; and although 
it is obvious that he has still a great deal to learn, it is 
equally clear that he knows that there are two sides to 
the question. The Chamber of Shipping of the United 
Kingdom has already given some attention to the 
abnormal destruction of By ty eye during the last 
two winters; and Lord don quoted with much 
from the inaugural address of 
Mr. Glover, the president of the chamber: “I should point 
out that, so far from putting all wheat and maize into 
bags lessening losses in the American trade, it is certain 
the main causes of such losses would be vated 
thereby. It is well known that want of stability, rather 
than ——— has led to many of the recent dis- 
asters. much weight of cargo is above the centre of 
emer that the ships, in nautical phrase, ‘turn turtle.’ 

rain in bulk ———— less space than grain in bags ; 
consequently, with the satae number of tons of weight 
on board, the vessel entirely laden with bags would have 


uestion 
limsoll 


to unani- 


e had grain in 
bulk below, with the adequate quantity of bags above 
according to the Canadian practice, and therefore, would 


be more tender—in other words, have less stability—and | ad 


would more easily turn over. It would be deeply to be 
regretted if an effort to lessen loss increased the very 
cause from which most of the recent losses have 


op 

is supports fully what we have already said, namely, 
that the cause of the loss of cargo steamers is to 
sought more in their form and construction than in the 


way ea dees loaded ; and that ae their construc- | th 


tion and proportions, it will perhaps be found quite possible 
to render them as safe as may Lag matter how corn is 
stowed on board of them. Mercantile Marine 


| Association wrote to Lord Sandon from Live 1 
*| saying, “Mr. Plimsoll, M.P., in his well- i efort 


to obtain the legislative prohibition contained in his Bill, 
should understand that the evils he seeks to prevent or 
diminish would be thereby increased. If the faulty 
design and formation of so many double-bottomed 
ships is not care investigated and checked, these 
osses will continue.” This is very plain speaking, 
and such statements demonstrate the daltlownaes of Mr. 
Plimsoll’s attempt at legislation. That gentleman, 
although he was not displ by the proposal to 
appoint a committee, was nevertheless anxious that an 
Act prohibiting the loading of grain in bulk for 


one year should be at on ing that if this 
were not done more sage be lost while the com- 
mittee was hearing witnesses. His speech was more 
remarkable for the evidence which it supplied of his igno- 
rance of the nature of the great trade Vhich he proposes 
to trammel, _ for an g else; and he was full of 
arguments, supplied by sack makers, in favour of loading 
grain in which may be taken for what they are 
worth. As for the assertion that the centre of gravity of 
a ship would be kept down by — in bulk, he 
ic 


in 
totally missed the point raised—which is, that ite 
we 


bulk, lying closer than it does in sacks, woul 
more per cubic foot. Mr. Plimsoll thought that the 
statement referred to the way in which i 


was ' only 
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stowed, 
and the two other authorities cited by the noble lord, 


-| that grain in bulk was heavier than grain in sacks. They 


said that if you put grain in sacks, which would occupy 
10 per cent. more space than if the grain were not in 
nacks, you would raise the centre of gravity of the ship 
higher. Those who shinee grain in bulk knew very 
great effort was made tc up the holds quite close up 
to the underside deck plank. erefore, how could it be 
possible to put the centre any higher, if they had got it 
as high as they could? It must be obvious to anyone 
that the centre of gravity remained precisely the same in 


nm! both cases. The only difference was that in the one case 


there was 10 per cent. more on deck than in the other.” 
The way in which Mr. Plimsoll here fails to see the point 
of Mr. Glover’s argument is sufficiently amusing. 

The remaining speakers said little or nothing of the 
least value. Those who are familiar with the subjecé 
like Mr. Palmer, were so well contented with Lord 
Sandon’s proposal that they had little temptation to 
8 hose who took part in the debate all 
harped on the same string, and dwelt on_ the 
necessity for modif ing the construction of ships ; 
entering, indeed, special protests against the double- 
bottom water ballast system. We have already shown 
that the special interest of the owners of many cargo 
steamers is so very small that it concerns them ve 
little whether ee | ven steamer does or doss not 
port. Mr. Mun ella, dwelt at some length on this point, 
and insisted, with some show of reason, that there was 
no chance of securing the maximum of safety in our 
transport trade until the shipowner had a greater interest 
in his ship arriving in port than in its not arriving. Th 
of course, cuts at the whole system of insurance ; an 
Mr. Samuda was yet more explicit, holding that “the 
remedy for the existing evil lay almost wholly in 
restricting the insurance of ships, and casting upon the 
owner a pipers say one-fourth, of the loss in any case. 
Under the existing system, when there was a total loss, 
the shipowner received from the underwriters any sum 
at which he had chosen to value his ship, and frequently 
made a large profit by her loss, whereas if she merely 
met with an accident he only received three-fourths of 
the loss thereby occasioned. The pvints, therefore, to 
which the committee should turn their attention were in 
the first ay that owners should not be permitted to 
insure ships for more than their value; and, secondly, 
that they should not receive more than three-fourths o: 
the amount of insurance in the event of their total loss— 
provisions that would make owners careful to insure the 
safety of their ships. The test profits of some of the 
largest and most successful shipowners arose from the 
fact of their being their own insurers.” Whether the 
committee will or will not go into the consideration of 
this aspect of the question we are unable to say, and it is 
very difficult to see how legislation can be made to 
efficiently control the proceedings of shipowners and 
underwriters in the way proposed. As matters stand we 
have every reason to be satisfied with the action taken 
= Parliament, and even Mr. Plimsoll may perhaps yet 

mit that something much better than the passing of 
his crude and hasty Act has been done. 


RAILWAY EXTENSION IN CEYLON. 


On Saturday last the Secretary of State for the 


Colonies gave audience to a deputation headed tae 
James Elphinstone, and including among its other fifteen 
members Nir William Gregory, late Governor of tae 
which sought an opportunity of urging upon the Coloni 
Minister the necessity that exists for further extension 
of the present and proposed railway system of Ceylon. 
The case of which these gentlemen were the exponents 
and advocates is certainly very strong; and there is 
scarcely a man interested in the island, from the Governor 
downwards, who does not give it his fullest support. To 
make this case clear to our readers, it is necessary that 
we should briefly review the railway history of Ceylon— 
a subject to which we have on more than one occasion 
verted in this journal. The railway between Colombo 
and Kandy—the first place being the capital and chief 
seaport, and the second the centre of the mountainous 
region in which is produced the leading staple product 
of the island, coffee—was fully completed and opened 
for traffic in 1867, its total length being 74} miles, and 
its cost £1,738,183. Its net earnings in 1875 were 10°2 
per cent. upon that expenditure. In December, 1874, 
he first extension of this line was opened to Nawala- 
pitiya, a distance of 17 miles, constructed at a cost of 
£267,462, of which sum no less than £214,500 was 


provided out of current revenue, and the first of its 
working it returned 5? per cent. on the capital expendi- 


ture upon it. As our subject has reference solely to 
railway extension in the mountain ranges, we do not pro- 
pose to trouble our readers with details a the 
paca completed line between Colombo and Galle and 

lombo Moratura. Suffice it to say that as far as 
they have yet been worked these have yielded satis- 
factory results. An extension of the main line from 
Kandy to Matale of about eighteen miles is now under 
construction, and it is estimated to pay almost as good 
returns as the main line itself. 

It will not be difficult to conclude from the figures we 
have given, that as far as railway enterprise has yet gone 
in Ceylon, it has proved most remunerative to the island 
Government by which all the various lines have been 
constructed ; and it would be a natural conclusion 
havi 


dur, 
ese past ten years, in which the revenue of lon 
from £900,000 to nearly £1,400,000, we have 

miles in line— 


th 
has 


“He differed from the opinion of Mr, Glover 


PARIS.—Madame Borveac, Rue de la Banque. 
*,* With this week's number is issued asa Supplement, No. CXVIII. 
of THe ENGINEER Portfolio of Working ings, representing EE 
e on the Western Railway of France. ; 
copy 28 y the Publisher contains this Supplement, 
and subscribers are requested to notify the fact should they not q 
receive it. 
TO OORRESPONDENTS. 
We cannot undertake to re drawings or man pts; we = 
must therefore request correspondents to keep copies. Bp 
*.* All letters intended for insertion in THE ENGINEER, 07 
containing questions, must be accompanied by the name and ; 
address of the writer, not necessarily for publication, but as a d 
proof of good faith. No notice whatever will be taken of re 
anonymous communications. 
T. J. E.— Write to Mr. Ladd, Beak-street, Regent-street, W. | 
L. R.—175, Strand, W.C., is correct. Address F. W. I, : 
H. B. D.— We cannot find the reference to fans rnansienen by you. | : 
Paracetsus (Slag Wool).—Apply to Messrs, Jones, Dade, and Co., 140, ¥ 
Leadenhall-street. 
E. H. C.—No dolphins or other appliances were used to keep ships from 
striking against the Tay Bridge peers. 
F. J.— You will probably find what you want in Ure's *‘ Dictionary.” There i 
is no work on the manufacture of 80 as we are aware. 
| 
| : 
4 
S1r,—Where 
wn 
Winton ” is scarcely sufficiently explicit in stating his req 
isents. If he enly wants to know the of tiuse 
Histo: 
in i 
Belidor’s hitecture Hydraulique,” Paris, 1819—new edition— 
Notes by M. Nowier ; in G: ’s ‘Treatise on Mechanics,” Vol. I1.; 
If credit occur, an extra two shillings and sixpence per annum 
Cloth Cases for binding Taz Enarveer Volume, price 2s. 6d. each. -. 
The following Volwmes Tos Enoiverr be 
Vols. 8, 5, 10, 14, 25, 96, 88, 89, 40, 
A complete set of Tux Enarneen can be made up, comprising 47 vol Ay / 
Thin Paper Copies will, until farther notice, be ie 
. Subscribers paying in advance at’ the | 
New Zealand, Foru 
United States, Wes if 
ADVERTISEMENTS. 
*e* The charge for Advertisements of four lines and under is three shillings ) 
two lines afterwards one shilling and - - 
shilling. The line "seen prise has produced, as few delays and difficulties 4 
tsement maanures an inch or more the charge pr inch would be placed in the way of its 
payment, Alternate advertisements will be inserted with at ‘prunes further extension. Yet we read in a pamphlet ! 
regularity, but regularity cannot be guaranteed in such case. AU published by Mr. John Ferguson, of the Ceylon ] 
except weekly advertisenents are taken subject to this condition. Observer, which journal has always staunchly ad a 
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of seventy-four miles—in Ceylon, nor will a private 
eompany be allowed to construct on its own account ; and 
yet the loss of planter’s capital, of produce, and the 
deterioration in the soil of the plantations—which may 
be said to be the capital of the entire colony—during 
that period, from want of a railway to Uva, has been 
fully equal to the estimated cost of the whole line.” In 
this paragraph we have briefly the indictment which the 
by colonists bring, not against its present Governor 
or local Government, for both have strenuously 3 
the matter upon the Downing-street authorities, but 
ainst the Secretary of State who refuses to listen to the 
voice of the whole of the colonists, official and unofficial. 
Now toacolony like Ceylon, dependent altogether for 
its prosperity upon successful cultivation—a success which 
it is im ble to attain unless ready means of transport 
be available for its manuring agents and for carriage of 
its products—the refusal of improved means of communi- 
cation is an evil which cannot readily be over-estimated. 
Tts needs have long outgrown the capacities of ordinary 
bullock cart carriage, and as year by year the felling axe 
lays low an ever widening circle of forest for planting, 
so should the iron horse follow up. The railway was 
scarcely opened to Nawalapitya in 1874 when the cry was 
raised for its further extension into the mountains, and 
the then governor, Sir William Gregory, recognising fully 
the importance of that cry, lost no opportunity of urging 
the Colonial-office to respond to it. But it is, of course, no 
easy task to prepare designs for a railway in oneof the most 
mountainous countries of the world, = ie altitudes 
for railway construction of about 5000ft. urveys were 
put in hand, but much time was lost in futile considera- 
tions of narrow gauge and light railways, and it was not 
till towards the end of last year that the surveys were 
brought to a conclusion. This period brings us to the 
ition at which the action of the Secretary of State 
me in direct antagonism to the views and wishes of 
the colonists, and gave rise to the deputation of last 
Saturday, organised to represent to him the arguments 
upon which those views and wishes are based. 

We do not wish it to be supposed that no considera- 
tion has been given by Sir Michael Hicks-Beach to the 
necessities of the colonists. He has so far met them as 
to sanction the construction of about forty-seven miles 
out of the seventy urgently needed, and tenders for that 
section are pre. fe early in next month. But 
the colonists complain that they make out a strong case 
for the whole seventy miles, or thereabouts, being simul- 
taneously commenced, and that the first section, sanc- 
tioned without the second, will be of small utility to 
them. The reports of the Railway Commission, which 
was appointed to inquire into the probable earnings of 
the two sections of the proposed line, prove conclusively 
that while the traffic on the first, constructed alone, wi 
probably only yield 6? per cent., the development by the 
second would secure a return of 93 per cent.; and calcu- 
lations made by the editor of the Ceylon Observer, which 
take into account outside and concurrent advantages and 
eee that this last will probably mount 
up to between 15 and 16 per cent. We have carefully 
scrutinised the figures on which this last calculation has 
been based, and we can see nothing to cavil at in them, 
though we will concede their optimism. The highest 
estimate we have seen for the whole work amounts to 
£1,531,630, and of this about one million will be required 
for the section to Nanu-oya, already sanctioned. To the 
expenditure of the balance on the future much needed 
section, the Secretary of State objects, on the ground of 
saddling the colony with heavy debt at a time when its 
revenue has shown signs of slight diminution. Ne 
one can blame an official having such heavy responsi- 
bilities as those of our Colonial Minister, for caution in 
dealing with the prospective finance of a Crown colony ; 
but it is well to see whether that caution is based upon 
facts which justify its exercise to the manifest injury 
and disregard of the most pressing interests, interests 
which we have said are vital to the well-being of the 
colony and to the maintenance of that revenue which is so 
dependent upon the coffee enterprise of the island. From 
Ferguson's Ceylon Directory and Handbook of Informa- 
tion we are enabled to make a comparison between 
Ceylon and other British colonies in the matter of 
Sa pare, revenue, trade, and the amount of public 

tin each, Ceylon, with its population of 24 millions 
trade of 11 millions, revenue of 1b millions sterling, and 
revenues of Crown lands, has a debt of less than 
£800,000, of which £300,000 has already been funded, 
leaving only half a million; whilst, apart from the 
Australian colonies, the Cape, and Canadian Dominion 
—each with a debt of several millions—the public debt 
of such colonies as Mauritius and Natal, with far less of 
population, revenue, and trade, considerably exceeds that 
of Ceylon. That this favourab 
nised by the English monied public is evident from the 
fact that a recent loan, to meet the proposed railway 
works, of £250,000 was covered by the applications seven 
times over. 

Such, then, is the case which the deputation we have 
referred to had to preas upon the Secretary of State on 
Saturday last. Sir James Elphinstone, one of the 


. Lords of the Treasury, urged the universal wish of the 


colonists, based upon their necessities. Sir William 
Gregory, their late governor, defended the case of the 
falling revenue advanced by Sir Michael Hicks-l’cach as 
the main point of this objection. He — cut that a 
revenue, which has risen in ten years from £00,000 to 
£1,400,000, and is derivable from natural pr »!uets depen- 
dent upon favourable seasons, must expect slight fluctua- 
tions, and he was confident, he said, that in the ordinary 
cycle of nature’s course, a favouring season would again 
send revenue up to, and even beyond, the highest 
reached by it. 


— of prosperity yet To an objection 


raised by Sir Michael, that he feared old estates 
would die out from inanition, Mr. Murray Robertson 
stated that a coffee estate belonging to him had been 
ing, and still gave remunera- 
land cannot go 


thirty-six years in bearing, 
tive returns. Perhaps, it was argued, 


le position is fully recog- | hoo 


on for ever having everything taken from it and nothing 
added in replacement, and it was precisely this difficulty, 
which the railway would enable them to overcome by the 
ready carriage of manures. Sir William Gregory did full 
justice to those island prospects which his long able 
administration of the calony has enabled him to form so 
sound an opinion upon, and he made special reference to 
the fact that his successor, Sir James Longden, has lost no 
opportunity in urging the like ments, and pressing for 
similar action. As we have oa we can have no quarrel 
witha colonial minister who takes care of colonial revenue ; 
but every consideration we can and have given to this 
matter seems to demonstrate that, in this instance at all 
events, such extra caution is not only needless, but 
exceedingly prejudicial to the best interests of the finest 
Crown colony 
but deem it exceedingly hard measure that the concur- 
rent wish and testimony of a large and highly respectable 
community such as that of Ceylon should be disregarded 
by ~ single official, whatever his rank or position may 
be. After all, it is the colonists and not Sir Michael 
Hicks-Beach who have to pay, and they are not likely, 
in their own interests, to desire to incur an unre- 
munerative or unnecessary expenditure. We trust, 
therefore, to hear that the result of this deputation may be 
the withdrawal of all opposition in Downing-street to 
ne early commencement of the Nanu-oya and Haputale 
railway. 


THE TAY BRIDGE, 


Mr. St. Jonn Vincent Day read a paper on the Forth and | read. 


be Sc many on the 27th of January, before the Institution 
of Engineers and Shipbuilders in Scotland. On the 24th inst, 
he gave an account of a visit made by himself and a number 
of members of the Institution to the ruins of the bridge. On 
both occasions he made very startling statements, placing the 
bridge, if possible, in a worse light than ever. For example, 
it is known that the stability of the structure depended on 
the permanence of the diagonal bracing of the cast iron treble 
piers. We have already explained how these ties were 
secured to the columns by pins lin. in diameter, in } fin. holes. 
Mr. Day asserts that sea-water entering these would cause 
corrosion, and that Bailie Thomas, of Dundee, hasone of the pins 
in question, which is nearly, if not quite, one-half converted 
into rust. As to the bolting of the flanges of the cast iron 
columns , “there is the most glaring absence of the 
want of careful inspection; in some cases four and five, 
possibly more, washers are used, in others two and three, in 
others one, in others parts of washers.” Again, he holds that 
filling the columns with concrete was a great mistake, and 
that the contraction of the metal in frost has burst some 
of them. The eastern leg of the first pier from the 
southern end of the standing portion of the bridge has had a 
larg: piece burst out of it. e visit to the bridge, made on 
Monday, seems to have supplied information which more than 
justified Mr. Day’s pen, ere of the 27th of January. 
The remains showed that in some instances the bridge was 
not only defective in design, but inferior in workmanship. 
He explained that the castings showed in several places that 
they had been poured too cold, were irregular in thickness, 
and in some cases the castings were found with blow holes 
which had been filled with lead. In Mr. Day’s opinion some 
rson engaged in the work must have been cognizant durin 
the whole life of the bridge of at least one vital element o 
its insecurity. He also pointed out that the flanges of the 
piers had not been properly brought together, as in one 
case the inspecting party had found a space of Il4in. where 
the concrete had spread out between the flanges. A headless 
bolt which had been painted over was also found. Itis to be 
hoped that these statement will not escape Mr. Barlow’s atten- 
tion, and that he will inquire into their accuracy. 


; FOREIGN TARIFFS AND THE IRON TRADE. 

Tron and steel masters throughout the country are waiting 
with much expectation to learn the result of the consultation 
between the railway department of the Russian Government 
and the makers of steel rails in the Northern Empire, who 
complain that they are unable to obtain at home the requisite 
materials, Meanwhile blast furnace proprietors are expecting 
a considerable accession of business from the same part of the 
world, if the Government should accept that one of the 
recommendations of the Commission appointed to revise the 
tariff upon imported metals which contemplates the entire 
repeal of the 10s. duty upon pig iron, and its consequent free 
olialeaien into Russia. Nor are the other branches of the 
iron trade and our machinists indifferent to the other recom- 
mendations of the Commission, which though they still con- 
template a heavy duty upon imports of metals and manufac- 
tures of the description indicated, yet mean a considerable 
reduction upon the present tariff. Attention is likewise given 
to the battle which is going on at Washington between the 
great bulk of the importers of steel rails, who seek n tongs 
reduction in duty, and the States steel masters, who would 
maintain the duty. If here the struggle should end in a 
compromise, there are fears that the dead set which the 
States ironmasters are making against the importation of 

Ps, a4 result in an official statement upon what 
should be the duty upon cut and punched hoops that will 
jeopardise the continuance of the excellent business now being 
done at the several hoop mills in all of England, on 
account of American requirements ; and the fear is strength- 
ened by the revival this week even in the States demand for 
hoops, as if the States consumers were anxious to forestall 
the decision of the authorities. Success in Russia would 
scarcely counterbalance failure in the United States. The 
prevailing uncertainty is contributing to the disquiet of the 
markets this week. 


THE TRIAL OF PATENT ACTIONS. 

An important decision of the Court of Appeal, omg omen, | 
Mr. Justice Hawkins’s sitting at nisi prius, will be foun 
briefly noted in another column. We refer to it here because 
we conceive that it is likely to furnish a point of new 
departure in the procedure relating to actions for infringe- 
ment of letters patent. Formerly it was the practice to try 
the issues of a patent action before a jury in a Court of Law, 
and upon their finding the Court of Jhancery ted an 
injunction—a remedy which the former Court did not then 
boemes the power to Brant. By degrees, however, the juris- 

iction and practice of courts of law and canity in respect of 
such actions became closely assimilated, probably the 
chief difference existing between them being the mode 
of trial, viz, before a jury at law, and before the 


t England a Also we cannot | the ref 


judge alone in equity. The case of Saxby v. the Glouces- 
ter Wagon Company will, we think, have the effect of 
sending all patent actions to the Chancery Division, So long 
as itis open to a judge sitting with a jury to send a case 
which has been brought before him for trial to the official 
referee, on the nd that the matter is not fit for the jury, 
we have little doubt that fain will prefer the speedier and 
more economical step commencing their actions ina 
division of the Court in which, in-due course, they will come 
on to be heard by a judge sitting without a jury. A judge 
sitting alone can ly make an excuse for not hearing the 
case on the ground that the official referee would understand it 
better than he. A reference such as this is a serious matter. 
The referee cannot decide questions of law, so that application 
must be made to the Court for construction of the specification, 
and so forth, and the reference from one tribunal to another is 
always inconvenient, Moreover the cosis in the chambers of 
eree are a very heavy item indeed. 


LITERATURE, 


The Building Materials of Otago and South New Zealand 
generally. By W. N. Buiarr, M. Inst. C.E. Papers origi- 
nally read at the Otago Institute, revised and extended. 
Dunedin : J. Wilkie and Co, 1879, 

Tus little volume at once impresses the reader as the 

work of a competent author, one, as a Roman would 

have phrased it, in utroque parato, equally informed by 
professional study, and by the observation and experience 
of residence and considerable travel in New Zealand. 

It is, however, rather a work for a yet probably remote 

future than for the present very limited number of 

ers, either at home or in New Zealand, likely to 
consult it. Indeed, with the exception of perhaps some 
of the clerkly men of Canterbury, it may be doubted 
whether one ina hundred, in the other settlements of 

New Zealand, will care to know anything more about 

the native building materials with which they are - 

surrounded than to gather at haphazard the nearest 
place at which stone to build a house, and lime 
to cement it, can be cheaply found, knowig nothing 
and caring nothing whether the stone be pegmatite, 
dolerite, or trachite, or called by Mr. Blair by some other 
name, all ~ ie unintelligible to the rough settlers in 

New Zealand. ‘The real magnitude of this far-off British 

colony is very imperfectly appreciated. Lying far to the 

South, its apparent area is distorted by the two i 

methods of projection upon which the maps of all 

English school geographies are laid down, those on the 

globular or stereographic projection making it appear 

much too small, while those on the cylindric or mer- 
cator ——— make it seem much too large. Like 
remarks are applicable to Greenland, in the northern 
hemisphere. T'h2 real area is, however, enormous. The ~ 
two great islands, with the smaller one to the South— 

is 60 miles in length—extending for 

more than 1500 miles in latitude, and covering an 

area of from 95,000 to 100,000 square miles, Yet, not- 
withstanding the fertility of the virgin and well- 
watered soil ‘and the healthfulness of the climate, 

New Zealand makes but slow progress as compared with 

most other great British colonies. Priwarily this arises 

from New Zealand being situated out of any great track 
of oceanic navigation leading to the older and richer 
tracts of British settled land, ——s gold fields and 
other tempting baits to the daring and reckless first 
comer. Millions of fertile acres there are to invite 

spade and the plough, but unlike many of the great and 
favoured tracts of Australia, natural herbage fit to nourish 
countless flocks is not the natural product of the 
<a A fern of the most pertinaceous bas and 
most difficult of extirpation, encumbers the soil, and 
renders the labours of the first who cultivate toilsome 
and expensive. It would seem to be a task worthy of 
the enterprise and skill of the Fowlers and Ransomes who, 
have devised with success the means of employing steam 
power upon the treeless plains of Russia by burning the 
useless straw of the ocean ,of corn, to devise machine 
tools by which the ground of New Zealand might be 
cleared cheaply and expeditiously of this pertinacious 
encumbrance. Nothing could so ‘ivestly tend to induce 

a more rapid settlement of these vast islands, which 

socially are far more safe for the isolated frontier settler 

than most parts of Southern Africa. 

Mr. Blair’s book, though of present value to the limited 
few, is likely to be of much value in the future. It 
deals in the very largest sense with building materials, 
comprehending amongst these not only stones, bricks, 
clays, limes, &c., but native timbers and the metals 
employed by the builder. Except as giving a certain 
adventitious appearance of completeness, these might as 
well have been omitted, for as yet every metal employed 
in the arts is imported. Copper, lead, and zine, and gold, 
as is well known, in very limited uantity exist, but pro- 
bably will never be found abundantly. Much interest 
was for a time excited some years ago by delusive 
expectation that an alleged most valuable description of 
cast ironsaid tocontain titanium in considerable proportion 
was to be obtained by smelting the. black crystallised. 
volcanic sand which, to a depth of many feet, covers the 
beach for many miles in length in the neighbourhood of 
Taranki; but all attemps to obtain pig iron which 
would pay for its production from this titanate of 
iron have proved utterly delusive. The mistake 
made by a — British chemist which has led to 
all the fruitless labour connected with the stibse-' 
quent history of titanium, is both curious and in- 
cubic crystals, of a rich copper colour and extremely hard, 
frequently found embedded in the walls of blast furnaces, 
were metallic titanium. Accepted on this authority, the 

istake was not corrected until many years afterwards, 

Wohler proved that these copper-coloured crystals were 

not metalli¢ titanium, but a cyanurite of that singular ele- 

ment, if element it be. Subsequent researches have 

many distingui chemists and metallurgists 
to entertain grave doubts that titanium is a metal 
at all. At any rate, any economic use for titanium 
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in an alloy seems definitively set aside. Titanic acid, if 
freed from iron, appears capable of forming a glass pos- 
sessing valuable 

The geology of New Zealand has been much advanced 
by Mr. Hutton, the superintendent of the Geological 
Survey, to whom, we believe, the arrangement of the 
Geological Museum at O is mainly due. The 
contain rock formations of almost every age from 
Pleistocene to the most ancient crys e formations, 
and excellent quarry produce suitable to the stone-cutter 
and builder, varied in grain and colour, is to be found 
almost in all, ; 

Amongst Mr. Blair’s notices of the calcareous forma- 
tions, it is interesting to find intercalated masses of white 
saccharoid marble due no doubt to pyromorphic action 
upon limestone, as recently noticed in the pages of 

GINEER, in reference to the white marbles of Ireland. 
This marble is found at Annita Bay, Milford Sound 
Some other volcanic products found in or around 
the great volcanic belt that stretches across the islands 
are mentioned by Mr. Blair, and are likely to prove in 
future of considerable economic value. Amongst these 
jade in every variety of colour from white to dark green 
is found. This mineral, so much prized in China 
the lapidary, has been made familiar of Jeers b 

e fine specimens of Chinese perforated and carve 
vases, &c., shown in the Chinese departments of many 
European international exhibitions, We have ourselves 
seen solid blocks of deep green jade of more than 3ft. in 
length, understood to have been brought from the neigh- 
bourhood of Canterbury. The granites and syenites 
exist abundantly, and in many varieties, though none 
seem sufficiently marked in colour and crystalline arrange- 
ment to merit much attention as ornamental materi 
with the exception of a syenite found at Milford Sound, 
“the body colour of which is a pure opaque white, 
interspersed with oblong rectangular blotches of dark 

y and black ; these blotches are occasionally an inch 
ng by three-eighths of an inch in breadth.” This 
rock is probably an “Elvan,” and would be so denomi- 
all, and if so probably many other orna- 


nated in Cornw: 
mental varieties of injected volcanic rocks exist. Mr. 
Blair mentions a collection which he made of vig fs of 
extraordinary variety and brilliancy of colour, red, blue, 
green, black, and white; but we are disposed to conjecture 

tt these are not clays, but indurated volcanic tufas, 
which in most volcanic countries are found in great 
brilliancy and variety of colour, and which could no 
doubt be turned to valuable and economic ac- 
count by the exercise of no very recondite chemical 
skill. Argillaceous limestones with silica combined 
in its soluble form exist plentifully, and might be 
made the basis of a future manufacture of cements 
analogous to our Portland, of which at present a lar 
importation annually takes place into the islands. 
Mr. Blair has also found, though in no great quantity, 
cement stones ing some resemblance to the septaria 
of the Island of Sheppey, once the great source of 
Parker’s or Roman cement. _ 

By far the most valuable consequence of the wide- 
spread volcanic formations of these islands will consist 
probably in the cultivation upon a large scale of the 
more hardy varieties of the vine, and should it succeed— 
as in all probability it must—in New Zealand becoming a 
great wine-producing country. Vines have been during 
the last fifty years introduced to European culture from 
Syria and other parts of Asia of surprising robustness, 
and as prolific in fruit, as the renowned vines of Eshcol. 
Wherever the soil is volcanic the vine thrives, and the 
flavour of the wine is highest. Tokay and Johannisberg 
are examples, and although the New Zealand climate 
might be better for wine culture were it warmer, it must 
not be forgotten that splendid black grapes have long 
been annually imported into England from Hamburg, 
where by special culture they ripen in a climate not 
warmer than that in question. 

Another most valuable article of commerce, as well as 
for domestic consumption, will be found: in the roofing 
slate formation, which is said to be abundant, and the 
slate itself easil split into thin and even plates of good 
colour and durable quality. As no good roofing slate has 
as yet been discovered in Australia, where the import of 
British slates at extravagant prices is very great, it seems 
not improbable that the export to that colony may form 
the first great link connecting commercially New Zealand 
with the Australian El Dorado, and tend powerfully to 
the development of the other resources of these islands. 
The native timbers t6 which Mr. Blair has devoted a 
separate section seem to deserve but little notice, but 
eucalypti and many other Australian timbers, will 
be in tithe introduced and found to thrive. One of 
the lg — the Phormium tenax, or New 
Zealand flax, which thrives abundantly in swampy 
regions without cultivation, seems to have been ly 
neglec since more than sixty years ago Captain 
Harriss, R.N., strenuously peageand in trying to get it 


introduced in our Navy as a substitute for Russian | “"Y 


hemp. Since then jute, the urtica nivia, and other 
Indian fibres have been found to possess, perhaps, as 
much tenacity, but they need cultivation Wt a pon. dry 
soil, while the Phormiwm is a weed, and flourishes in 
swamps where nothing else will thrive. Unfortunately, 
the culture of New Zealand flax has hitherto meant ruin 
to those who undertook it. 

An Elementary Treatise on the Theory of Strains in Various 
Engineering Structures of Wood and Iron, for the Use o 
Students of the Civil Engineering College, Madras. By Col. 
H. T. Rogers, R.E., Principal. Madras: E. Keys. 1879, 

Ir would be difficult now to write a book containing 

much that is new on the theory of strains in structures, 

such as girders, beams, and roofs, yet here we have a 

book, the first words in the preface in which practically 

proclaim this fact. The author says that his “ work has 


no =— to put forward anything which may not 
bly be found in other wor pen the — 
question then suggests itself, 


y was the 


written? especially as the preface acknowledges that 
“throughout the work the method of bending moments 
and shearing strains by_Mr. Bindon B. Stoney 
in his excellent treatise ‘On the Theory of Strains’ has 
been followed and much of the same notation followed,” 
and also that “wherever the method of finding the 
strains in the different bars of a structure by geometrical 
construction is simpler than the method of calculation, 
the principle of Carl von Otto’s ‘Graphic Statics,’ trans- 
lated by Lieut. G. C, Clarke, R.E., has been adopted.” 
Thus the book is admittedly a combination of two well- 
known treatises, and at first sight it is so very like 
cig he that it takes some time to remove the impres- 
sion that it is not a mere reprint with the addition of the 
graphic explanations. “It has written simply 


E|as a text-book for the students of the Madras Civil 


Engineering College, in order to enable them to under- 
stand the principles upon which engineering structures of 
wood. or iron are designed.” Thus it.has been written as 
asubstitute for two good books, a position it cannot take, 
inasmuch as it does not contain some useful matter given 
in the others; or else because students could not learn 
“the principles upon which engineering structures of 
wood or iron are designed” from the two books from which 
it is chiefly made up. The latter proposition cannot be 
admitted, and therefore it looks as though the author 
simply wanted to make a book. While, however, it is 
impossible to refrain from saying so much of the works 
which have preceded this of Colonel Rogers, it must be 
suid that his treatment of the subject, as far as it goes, 
is very clear, and he has succeeded in happily com- 
bining Stoney and Otto upon straight girders, with 
kinds of webs. His treatment of arched structures is, 
however, very far from complete, and here we miss some 
information given by Stoney. Of curved girders and 
arches, especially of the form now so much used for large 
roofs, the treatment is most meagre; while of structures 
such as the Manchester station roof illustrated in our im- 
pression for the 18th inst., and upon suspension bridges, 
nothing is given. The graphic illustrations of the strains 
on the parts of lattice girders pros are satisfac- 
torily clear; but Clerk Maxwell’s method of reciprocal 
figures might, in some instances, have been advan- 
tageously employed. the author had applied 
his calculations and graphic explanations to a well- 
chosen set of concrete examples of arches, arched ribs, 
and curved girders, he might have added a valuable 
contribution to the subject of which he takes part, and 
entered on a field almost: untouched. It may not be 
creditable to admit it, but it is nevertheless the fact, that 
many and even important structures are designed with a 
pa f deal of rule of thumb with respect to all but the 
main strains involved, simply because few practical 
engineers have the time to find out the application of the 
theory of the strains of one class of structures to the 
design of another. The writers of text books generally 
give a wide berth to investigation, and clear and complete 
yet concise expositions of the strains in the class of struc- 
tures to which we have alluded, so that it is not sur- 
prising to find much more material than is required to 
satisfy the strains involved in some of the newer classes 
of arched structures built in this country. In this direc- 
tion, therefore, there is room for text-book improvement. 
r. Rogers’ work comes out with a page of errata, 
which we recommend the students who use it to transfer 
as a first operation to the respective places needing cor- 
rection. a treatise on the strains in straight girders 
Colonel Rogers’ book is acceptable, but there is not much 
more to be said for it. : 


ROOF OF THE NEW CENTRAL STATION, 
MANCHESTER. 


AurnoveH ewsthetically there is much to be urged 
the external ap ce of the modern monster roofs of rail- 
way stations, the large clear uninterrupted space secured by 
these very large s offers so many conveniences that the 
former consideration appears likely to remain of secondary 
importance. The Charing-cross and Cannon-street roofs, the 
one of 162ft. span, and the other of 193ft. span, secured 
the desired freedom from obstruction to the free move- 
ment of the traffic, and are as ugly exteriorly as the 
larger spans of the St. Pancras and Glasgow —Enoch- 
square—stations of 240ft. and 198ft. span. Interiorly, 
however, they are not of so pleasing an aj mce as the 
latter. The new roof over the Central Station, Manchester, 
differs somewhat in form from that of the St. Pancras 
Station, the form of the principals being like those of the 
Glasgow Station, but larger in span. The curve of the St. 
Pancras principals is struck from four centres, with two 
radii of Brit, and 160ft. respectively. A Gothic form was 
thus given to the principals, while in the Manchester roof, the 
curve being struck from five centres, with three radii of 
54ft. 3in., 90ft. 4in., and 143ft. Gin., the Gothic form is 
replaced by one which, without being less pleasing to the eye, 
may offer some advantages from a structural point of view. 
The. principals at St. Pancras are anchored to girders, which 
the station floor, and thus form a tie to the feet of the 
ribs, taking the horizontal thrust. The Manchester ribs are, 
however, only anchored to masonry foundations, as shown on 
page 164, whereon are the details of the pedestals and lower 
pate the ribs. From this it will be seen that the bracing 

tween the upper and lower flanges of the ribs is of single 
triangulation only, instead of double as at St. Pancras, but 
there are vertical struts between each alternate pair of 
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the heavy triangular bracing seems to indicate uncer- 
tainty as to the character and value of the strains resident in 
the structure. The °P priety or necessity for their use may 
at least be questioned, Single triangulation was also used 
in Glasgow, which was also built by Messrs. Handyside and 
Company. The clear as was shown in our last impres- 
sion, is 210ft. at the platform level, The rise from the 
springing level to the crown is 84ft. 10in., bearing a propor- 
tion to the a about 100 to 250; the horizontal is 
thus comparatively small. 
The roof is 550ft, in length, divided into 16 bays by 17 
= The latter are 5ft. 3in. deep, and are thus Qin. 
ess than those at St. Pancras. Our illustrations have been 


k | prepared from the working drawings, kindly placed at our 


disposal by Messrs. Handyside and Co., and are so complete 
that they are self explanatory of nearly all they represent. 
We have only to add therefore that the toial weight of the 
ironwork in fine roof is about 2400 tons, and that the 
whole of the ironwork hasbeen erected by means of the 
staging shown in our last impression for the 13th inst. From 
this it will have been seen that the construction of a stage for a 
work of this kind is an important part of the work of erection, 
and it may be added that to those who carry out the latter a 
considerable share of the engineering credit of the work is 
due. The staging is constructed chiefly of heavy square 
timbers, and . oer on twenty-eight wheels i 
on seven rails. It is wide or long enough to permit the erec- 
tion of two ribs at one time. Messrs. Handyside and Co, 
commenced the work of erection in February, 1876, from 
which time the work proceeded withont hitch or accident. 
The rs of the work are Mr. Chas. Sacré, Manchester, 
Sheffield, and Lincoln Railway ; Mr. Richard Johnson, Great 
Northern; and Mr, Andrew Johnstone, Midland. The im- 
mediate superintendence of the work has, as already stated, 
been in the hands of Mr, L. H. Moorsom, resident engineer 
Cheshire Lines Committee. The contract for the station was 
divided into two portions, let waperately, that for the aub- 
structure, meeting brickwork masonry, to Messrs. Robt. 
Neill and Sons, Manchester; that for the roof proper, 
including the covering, woodwork, slating, and glass, to 
Messrs. Handyside and Co,; the latter o of the work 
was, however, done by the Gloucester Wagon Company, 
under the supervision of Mr. J. T, Chancellor, who has’had 
the superintendence of the entire work on behalf of Messrs. 
Handyside and Co, In our next impression we shall give~ 
other illustrations of the details of construction of the purlins 
and intermediate curved skylight ribs and details of various— 
constructions, 


10-TONS LOCOMOTIVE STEAM CRANE. 
TueElocomotivecrane, illustrated on 160, was constructed 
by Messrs, Charles Ianson, Son, and Oo,, engineers, Whessoe 
tae Darlington, and 39, Upper Thames-street, London, for 
use in their works, and has been daily engaged for about six. 
months in hauling and shunting trucks, loading and unloadi 
iron, and other heavy material, and in-all kinds of i! 
operations. The crane is designed for use in ironworks, ahi ‘ 
yards, foundries, quarries, and all other places where the 
expeditious loading and unloading of material, and shunting ~ 
of wagons, are required, and is equally useful in the erection 
of work either in a yard or at site. The general arrangement 
is very clearly shown in the two views given. It is designed 
to lift 10 tons, and is worked by two inclined cylinders 7in. in 
diameter and 12in. stroke. The crane pillar is of cast iron, 
15in, diameter at the bottom, fitted into a heavy cast iron 
cross fixed between the side frames of the carriage, These 
frames and the whole of the under iage are of cast iron 
and are made of unusual strength and weight, so as to give in- 
creased stability aud ample adhesive power. The jib and tail 
pieces which carry the boiler, tank, and crane gear, are built 
up of wrought iron, and their construction is fully depicted 
in the accompanying drawings. The lifting, lowering, 
swinging and travelling motions, as well as that for raising and 
lowering the jib, are brought into and out of gear by frietion~ 
clutches, The travelling motion is effected by gearing work-_ 
ing from the driving shaft to bevelled gearing connected to a 
steel shaft 3in. diameter, working down the centre of the 
crane pillar. The foot of this shaft is again connected by 
bevelled gearing to an ordinary axle, whence the travelling 
motion is transmitted to the wheels by means of coupling 
rods secured tu crank pins in the usual way. The crank pins 
have an entire throw of 20in.; the power of the gearing is 8 to 
1; the wheels are of cast iron with steel tires 3ft. diameter ; 
the axles are of best forged scrap iron 5in. diameter; all the 
bearings are of best gun-metal. The crane swings round the 
pillar at the top upon a steel bush, and at the bottom upon 
three friction rollers, running in cross-stays between the tail 
pieces, One of these is placed at the front under the jib, 
the other two,at the back of the pillar. The boiler is 8ft. 6in. 
high, 3ft. 9in. diameter, and is composed of gin. Low Moor 
tes. The fire-box is 5ft. by 3ft. 3in. diameter, and 
is fitted with five cross tubes Sin. diameter outside. The 
feed water is carried in a tank surrounding the boiler, 
and contains 300 gallons. The quantity is found to be 
ares to supply the boiler for eight hours’ continuous 
working. 
The working pressure in the boiler is 601b. The tractive 
force as a locomotive in actual practice is such that a load of.» 
100 tons can readily be moved on a level, and 10 tons can 
be lifted with safety when the crane is standing with the jib_ 
in a line over the longitudinal centre line of the carriage, as 
shown in the drawings, whilst the addition of an extra 
balance-weight enables this weight to be swung completely ~ 
round, or lifted “sideways, without special strutting. The ~ 
total weight in working order is 28 tons, : 


FIRST-CLASS CARRIAGE.— WESTERN RAIL- 
WAY OF FRANCE. 

Wiri this impression we publish a supplemen workin, 
drawing of a first-class a of the Western Railway 
France, The drawing shows the carriage partly in elevation 
and sectional elevation, and a part plan and horizontal section. 
With another impression we shall publish further illustrations 
and description of this carriage. 


Tue Nortoern ManvuracturE.—Although the revival 
in the iron trade in the north is diverting attention from the pro- 
gress of the steel manufacture, yet there is a continuing growth 
of the trade, and that in more than one centre and by more than 
one process. We recently statedithe intention of the Bolckow- 
Naaghes Company to largely extend.theie Bessemer steel works 
at mn, tear Middlesbrough, and it is now said on reliable 
authority thatthe same coilipany is preparing to erect a Ponsard 
converter at Witton Park, near Auckland, where it has large 
late mills, The Consett eras |i is beginning to pi with 
its Siemens-Martin steel plant at Consett H as a small furnace 
now in operation at Middlesbrough is ly employed. In 
addition to these, the Bessemer process is about to be introduced 
at Darlington by the Darlington Iron poss pany whose steel 
works are now very near completion, and also_at Guisbrough by 
Mr. Sutherst. There are two other projects for steel wor 
the North of England, but they have not yet reached a practical 
stage. The facts that the Bessemer process is in operation at 
Eston and Tudhoe, and that it is 7 to be introduced at 
Darlington and Guisbrough ; that the Siemens principle is in 
use at Newburn and Midd esbrough, and is to be commenced at 
Consett ; and that the Ponsard process is also to be begun in 
Durham are proofs that the northern ironmasters are fully awake 
to the tendency of the age, and they are preparing for that demand 
for steel which may be expected to be more fully shown when the 
demand for iron now known has been met. 
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THE PATENT JOURNAL. 
Condensed from the Journal of the of the Commissioners of Patents. 


Tt has come to our notice that some applicants of the Patent 
Sales Department, for Patent S; 

to the P. giving num 
THE ENGINEER at which the Specification they renee i fered 
to, instead of giving the proper number ne 
The mistake has been made by looking at THE tae Index 
there found, which only refer to pages, in 


Grants and Dates of Provisional Protection for Six Months. 
5945. TaBLes and other Articies of Furnirore, J. Watson, Sunderland, 
23rd December, 1879. | 
5263. Castine Metas, T. Thorp, Whitefield, and R. Tasker, Prestwich, 
—24th December, 1 
and other Gas-HeaTep Furnaces, T. 
‘ewton 
89, Wasuina, &c., CLotues, C. 
‘London.—A communication from, W. H W. Nicholson, 


Victoria, Aus —b5th January, 
53. PuospHoric Acip, W. R. Lake, Southampton-buildings, London.—A 
communication from C. de la Roche, Paris.—6th January, 1880. 


107. Ostaisina Rotary Motion, J. shepherd, Coventry.—9th January, 


1880. 

109. CARBURETTING ILLUMINATING Gas, J. Kidd, St. Bride-street, London. 
—10th January, 1880. 

131. Paeventinc Mitpew in Fasrics, D. 8. Bles, Manchester.—12th 
January, 1880. 

139, Dirrusinc into Rooms, R. Boughton, Lambeth-hill, 
London —13th January, 1880. 

Tricycies, &c., T. Warwick, Aston, near Birmingham.— 

fanuary, 1 
206, ag Rervse, J. Mitchell, Bridgefoot-street, 


210. GenERATION of Steam, T. Jones, Maindy House, near Pontypridd. 
212, Fastenine Evastic Banps, C. H. Eden, Manchester. 
214. Printina Macninery, P. D. Hedderwick, Glasgow. 
216. Caps and Cups, J. Aked, Halifax. 
&c., Vores, H.C. Symons, George-street, Blackfriars- 
Sranps, G. Gibson, Great Pulteney-street, Golden-square, 
on 
222. for Boots and Sxoes, J. Summers, Mile End-road, 
224. PortaBLe Fietp Carriaces for MACHINE 
Swithin’s-lane, London.—A communication ordenfelt,” stock 
holm, Sweden. 17th January, 1880, 
226. CoaL Sorerens, C. Armstrong, London. 
228. Evastic Packrnas, J. Will, Sheffield. 
280. Steam Packine, W. Oliver, Stretford. 
= oe Potro RELIEF Enoravinas, G. C. Bell, Brooklyn, New 
‘or’ 
234. F. Bagel, Hamburg.—A communication from 
P. G. Hoppe an burg. 
235. Fitterina Wines and other Liquors, J. Salfrais, Norfolk-terrace, 
Bayswater, London. 
236. Saveatis for Canptes, C. D. Abel, Southampton-buildings, London. 
—A communication from P. Lehmann, Berlin.—19th January, 1880, 
Revotvine Brack Ash Furnaces, J. Simpson, Liverpool. 
. SteaM Borxers, J. Henderson, jun., Glasgow. 
Quoms, C, G. I adg te-circus-buildings, 
and Box for Pacxrne Fritiinas, A. Coates, Aldermanbury, 


246. Tannrno Hives, D. Abel, London.—A 
—e from J. Ballatschano, C. tschano, and H. Trenk, 


248. C, Bergeron, Victoria-stree' 

anuai 

BEPARATING Waxy, &c., Susstances, H. Lissagaray, 

mdon. 

256. BreecH-LoapINa MEecHANisM for ORDNANCE, G. Quick, Warwick- 
Paddington, London. 

8. H. Bickham, jun., and W. 
endleton. 

260. Securine Lamps in Sockets, H. Wallis, Brighton. 

Lockine Raitway Switcues and A. M. Howarth, Rother- 

im. 
264. Printine Parer Bacs, P. Meehan, Du 
Sipe and Siuice Church, Trinity-square, 
xton. 
258. and ALconoL from Licnrous MATERIALS, A. 
Chancery-lane, London.—A communication from E. 

Dangivillé, Paris. 

270. LixtviaTine SOLUBLE J. Chenhall, Morriston. 

272. Sreerinc Apraratus, E. W. Halliday, Brislington-crescent, Bed- 
minster. —21st January, 1880. 

274. GLove FasTeninas, Hambridge, Yeovil. 

276. Screw Fasteninos, &c., 8. H. James, 

Fire-arMs, T. Southgate, crescent, and E, 

on. 
2st, for for T. H. Mann, Richmond-buildings, 


treet, 
282. Gas Burners, W. T. St , Vincent-street, London 
G. Lioyd, Lloyd, Birmingham, 


284. Hot-arr Enaines, G. 
Smethwick. 
'ARGETs for 


290. Drawixo Corks A. Nelson and J. 8. Brenchley, 


and J. E. Rogers, 


292. Coun Johnson, fields, 
'RODUCTION LD. ’s-inn-! London. — 
A communfeation from from Motay aud A Roost, ‘New York, 


8. 
294, SELF-cOCKING Edinburgh. 
W. C. Barnay, Southampton - buildings, 
298. Nur Securine gg | M. Bauer, Boulevart Magenta, Paris.—A 


communication Delpech, Maubeuge, 
APPLICATION of Motive owe to Lanp and other P. A. 
‘orwood, 


308 PRINTING ANILINE Buack, J. Schmidlin, Hyde 


806. Lasts for &c., H. Livin; sto 
308. Sirtinc Crnpers, W. mond, 
810. Puncaine Macurygs, J. 


Turner, Canning Town. 
812. HorizontaL Wind Wats, Engel, Hamburg.—A communi- 
M. Bullivant, Mark-lane, London.—23rd January, 


816. Fsepinc Locomotive and other Liandinam. 
$18. FLYERs Sprinnine, &c., Corton, Whit 
agenta, 


820. KILns Bauer evard Mi Paris.—A communication 
from J, Stettin, Germany. 


sstorp, 
lasgow.—A commu! ion from ©. Ri 
Conrad, Wiirtzburg, Germany. umpét, 
826, BaLL and Socker Apparatus, G. D. Peters, Bunhill-row, London. 
. Drawers for arg E. Lon 
Ath January, 


390. 0. Gas Enarnes, C. Linford, Sidney-street, 
$32. Gas Burners, J. R. 

ERS, Fielding, George-street South, and B. Butter- 
834, Fasteners for Garters, M. Innes, Manchester, 
338. Bicatcrum Puospnates, &c., Lei trasse, 


Berlin.—A communication from Hasenbach, M Bavaria, 
Germany. 

340. Treatment of Woven Faparics, G. W. von Nawroc! 
wom communication from C. F. 


Germany. 
HoLpixo-vr of Dresses, C. G. Gumpel, Leicester-square, 
mdon 


844. InpicaTine the Lever of Warer in Steam Borers, J. Reimann, 
846. Nosxbaos, T. M. Campbell, Alderminster-road, Bermondsey.—26th 


January, 1 
ao Puyit and J. Cougnety Brussels, 


848, Naris for Boots and 
850. Lames, J. P. 

854. ULATORS, J. Watterworth, Hull. 
856. Ma 
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866, TREATING Dexrrine, A. L. Bruce, G. Stenhouse, W. McCowan, and 
A. Haddow, Edinburgh, N.B. : 


fr, Sry’ Borrow, Tretl, Lime 

mdon. — lanuary, 

370. H. J. biaddan, Strand, ‘London.—A communi- 
cation from W. Duffus, Syracuse, U. 

872. and BIcvcLes, 8. Devonshire-street, Portland- 


874. Stream, &c., R. M. Marchant, Kirby-street, Hatton- 

en. 

London, —A communication from De Witt ©. Sanford, St. 
Missouri, U,8. 

$82. Foot-warMers, C. D. Abel, South ton-buildi London.—A 
communication from A. Morel, Epinal, Fran: 

$84. CLeamine Rice, &e., J. Fisher, 

8 

388. and Sreet, 8. G. Thomas, Wandsworth-road, London.—28th 
January, 1880. 

390. Apparatos, J, Bradshaw and J. Haworth, Blackburn. 

$92. J. Hoghes Salford. + 

394. Sewinc MACHINES, , Chancery-lane, London.—A com- 
munication from N. A. "A. Baldwine Milford, U8. 

396. Strainers used in Parer C. Kesseler, Berlin,—A 
communication from L. 

898. Openinc Wrinpow SasHeEs, W. 7, Keighley, and 8. C. Taylor, 
Morecambe. 

F. W. Ingram, Finborough-road, South Kensington, 

Locomotive Enaines, A. Greig and W. Beadon, Leeds. 

404. Errectiva Exectrica Conngctions for TeLerpHonic CoMMUNICA- 
tions, G. Westinghouse, jun., Southampton-buildings, London. 

406. PAPER-MAKING APPARATUS, D. Smith, —_ —~~ 

408. Compinep Fioatine Dock and Lirt, G. ial London 
Finsbury, London.— A communication from . Ze "Russell, don, 

410, Umpretias, &c., W. R. Lake, —A 
communication from F. Bandinet, Lyons, France. 

412. Sprxvina, &c., Fisres, J. Pearson, Goicar, near Huddersfield.—29th 

4 EARING APPAREL, W. 

416. &c., Hores in Borer Pwatss, &c., W. Bowker, Man- 


418. Desiens on Sxins, F. Bi Paris. 
420. Worxpoxes, &c., H. Knuth, Goswell- 
422, Pires, G Asylum-road, Peckham, London.—30th 


451. MANUFACTURING Crora, A. C. Henderson, Southam: 

London.—A from P. Puech, reg. ce, 
453. Preparation of SHeeP and Lams Sxrns, A. C. Henderson, South- 
dings, London.—A communication from P. Peuch, Mazamet, 


— 


459. Srockines, &c., T. Shaw, 
461. VentiLaTINe Hot-novuses, &., J. Hiscocks, Swallowcliffe, near 


bury.—2nd February, 1880. 
463. Lirtine and WATER, &c., A. Budenberg, Manchester.—. 
u, Germany. 


communication from C. F. Buden! 

465. Wasuixa Macuines, T. W: 

469. GLopes or LANTERNS, F. J. Brougham, Whitehall-place, Westminster. 
—A communication from C, a a Paris. 

471. TELEPHONIC APPARATUS, Southam: 
London.—A communication tom L, Anders, 
Watson, Everett, U.S. 

475. PREPARING Frax STRaw, T. trandtown. 

477. Dye or Stay, T. H. Cobley Gard, Dunstable.—3rd Feb- 


ruary, 1880. 
479. EXTRACTING the Jurces from | &e., Fleet- 
street, London.—A communication from e, 


and 


France. 
481. Furniture Castors, T. Bakewell and J. tne 
483. for Corron, J. Hargreaves, Heights, 


» near Ol 
489. Driving Mecuanism for Szewine Ma: 
London.—A communication R. itebill, New 
or! 
491. Looms for Weavina, T. Chadwick and T. Stott, Rochdale. 
495. TopopHone for Ar Clark, the Direction of a SounD-PRODUCING 
. M. Clar' London.—A communi- 


cation from A. M. ” Mayer, Sou th Orange, U8. 
497. SuPPLYING AIR to te, South Or Bateman, Lowmoor, and J. 


Waugh, Bradford. 

409, with Gas, G. Bower and A. 8. Bower, St. 

501. Preservine Fisn, T. F. Wilkins, Lavender-road, Clapham Junction, 
London.—4th February, 1880, 

505. SOUND-TRANSMITTING AppaRaATus for Dear H, J. Haddan, 
Strand, —A communication from 1. Graydon, Cincinnati, 
Ohio, U.8. 

Inventions Protected for Six Months on the Deposit of 

Complete Specifications, 
Caticozs, &., G. P. Slade, and J. M. Slade, 


605. Paintina 
New York.—1l1th Februa 
632. Maxine Bricks, &c., Large, Southall.—13th 1880. 


from B. and ©. Selden, 


Patents on which the Stamp Duty of £50 has been Paid. 
and Cicaks, J. E, H. Andrew, Stockport.—17th February, 


708. to Spinnina Frames, R. 


ruary, 1 
Propuctxa Heat the Comsustion of InFLAMMABLE GaSEs, 
M. P. W. Boulton, Tew 


Lames, J. Cole, Kilburn, London.—20th February, 

714, Corsets, &c., J. and L. Goldberg, Love-lane, 
London.—2ist Februa 

728. ANNEALING IRON pt oe Wirz, G. Woods and E, Woods, 
Warrin, — 22nd 

Ou and other Seeps, H. Holt, Hull.—19th February, 

833, ELECTRIC-TELEGRAPH Apparatus, W. T. Henley, Plaistow.—lst 


March, 1877. 
701. Counters for [a W. Morgan-Brown, Southampton-build- 
ings, London.—2lst Februa: 
706. Gas Stoves, W. M. Providen 3.—21st 1877. 
715. Compina Corton and Manchester, and 
J. » Moston. —21st 187 
818. SuLPHATEs of J. Hargreaves, Widnes.—280h 1877. 
717. F. E. Merry, Commercial-road, Pimlico, 


837. ‘AY. Newton, Chancery-lane, London.—2nd March, 1877. 


Patents on which the Stamp Duty of £100 has been Paid. 
&c., Execrric Licut, H. Wilde, Manchester.—19¢h 
Suips, E. Clark, Victoria-street, London.— 
Orpyance, G. W. Rendel, Newcastle-upon-Tyne.—27th 
009, from Augs, &c.,C. W. Sutton, Stowmarket.— 

&c., TexTILE Fasrics, J. Horrocks, Eccles.—24th February, 


Notices of Intention to Proceed with Patents... 


September, 1: 
4150, tang baste, W. Hayward, Ettingshall New Village, near Wolver- 
4160. Arracnina Knoss to ; 
OBS Les, W. 8. Codner, Quadran road, 


4182, Rasta with Gas, Gor, Balall Heath 


— 


168. 
and J Tatham, Rochdale.—16th Octoder 


. T. Parlour, Fleet-street, London.—17th 


October, 1879. 


4231. Wrinaine, &c., Macnings, J. Read, Johnson-street 
4235 and Sweerinc Roaps, &c., R. B. Phillips, Oxford-road,. 
Rathmines, Ireland. October, 187 


es, 9. 
4240, ORNAMENTAL WINDOW Buinps, G. H. Aylett, Craven-terrace, Upper 
Holloway, London, 
Glasgow. 


4241. Steam Horstine Macurnery, T. 

EasURING WOVEN Fasrics, M 

chester.—A communication from A. Dirmer. —20th 

4268, Looms, J. Raweliffe and J. Beardsell, Longwood, near Huddersfield. 
—Z1s tober, 1: 
4279, Truck or G. W. von Leipziger-strasse, Berlin. 
—A communication from J 
4282, Loapina, &c., W. Newry, Ireland. 
4283. Prats Giass, W. W. elens. 
4984. Oars and Scu 6. Mootham, Bournemouth. 
4296. Preventine the Backwarp Morion of ToorHep Wuerts, C. Kesse- 
ler, Mohren-strasse, Berlin.—A communication from E. Brauer. 
4303. A. Aron, Rose-street, London. 
4309. &c., Rone Stock, C. Barker, Hall Farm, 


Taverham, 
4310, bing ad E. Nagant, Quary de l'Ourthe, Litge, France.—22nd 


4317. BREECH-LOADING E. James, 

4382. Drivine Merat Tupes into the Earru, A. Le 
cliffe, Bunhill-row, London. 

4323. Printine TextiLe Fasrics, W. Mather, Salford. 

4324. Stor Morton, B. A. Dobson, 

4325. Fasrentnc Hoors for Packine, W. Stanley, Manchester.— 


October, 1879. 
&c., Hat Boptes, F. Cree, jun., Denton.—24th October, 
4365. ws, H. Simon, St. Petor’s-square, Manchester.—A communi- 
cation Deutsche Maschinen Fabrik. 

C. Jones, Liverpool.—27th non bul 


London.—A communication from L Heuston ¢ and E 

02. Extnacrivo AmmontacaL Satts, W. F. Nast, Langham Hotel, 
on. 

4404. ELEcTRIC from Fomine V. Newton, Chancery lane, London.—A 


communication from F. 
-lane, London.—A com- 
4 ENDING METAL London.—A com- 


urch-street, 
4215, VenTiLatine Roo: 
4216. Sream_ Navvys, y hg 


and R. Sut- 


1879. 
4630, FiRe-aRa W. H. W: and J. 8. Bremner, Coalbrook- 
dale.—13th Warman, Beth 


4644. WATER-GAUGE VALvEs, ¥. H. F. Engel, Hamburg.—A communica- 
tion from G. Leser, T. Leser, and W. Leser. 
4647. PROPELLING Veuicies, H H. 


London.—A communication L. Hugue and A. 


November, 1879. 
4662. Courtine Tornips, &c., J. E. Philli 
4664. N ¥. Milward, Readitoh —150 x November, 1879. 
Apparatus, J. F. Crease, W ade Court, Havant.—24th 
soit, SIMULTANEOUS Propuction of Stream, &., F, G. C. Dehaynin, Paris. 
—Ist December, 1879. 
4936. TRanways, E. Perrett, Victoria-chambers, Westminster. — 2nd 


Decem 
4986. &e., G. F. e, St. Austell.—5th December, 1879. 
5279, PORTABLE Forars, A. B. Derby.— 2th 
. Rest Pisce for Puiworonras &c., J. ey, Clapham’ Park-road, 
51. Treatine Stacks of Hay, &c., E. P. Plenty, Newbury.—6th January, 


93. Divine Apparatus, W. A. Gorman, Lambeth, London.—9th January, 


109, CARBURETTING ILLUMINATING Gas, J. Kidd, St, Bride-street, London. 
—l0th Jan 1880. 


131, Treatment of Corron Yanns, D. 8. Manchester. 
Peirce, Cochrane-street, St. John’s Wood, 


143. Pianorortes, R. Howson, -on-Tees, 
ToBacco and CIGAR-HULDERS, M. Glasgow.—13th 
‘anuary, 1 
. SPRING MAtTTREssEs and G. South-street, 


Finsbary, London. — A comm E. Domercq. — isth 
232. Proto G. C. Brooklyn, U.S.— 
aS January, 1880. 


= a Buack Asn Furnaces, J. Simpson, Liverpool.—20th 
anuai 


Lincoln’s- ye —A communication from C. M. Tessie 


296. Exectric W. C. Barney, Southampton-buildi 
London.—28rd January, 1 1880. 


Co: J. A. ae Georgo-street 
"ALNING A 

Glasgow.—A comm from 0. 
$26. Batt and APPARATUS, D. 
> Gas Enornes, C. Linford, Sidney-street, 


880. 
$51. TELEPHO: L. Davis, Birmingham.—. 
Marx, F. J. Raper, anda. 


366. TYPE-SETTING cuines, T. J. Porter, Fleetwood. 
\dson, Belfast. 

867. Lona-sPan Bripogs, A Kilmarnock. 

IMPOSITION, Trebell, Limehouse, London.—27th 

400. Distemper, F. W. 1 
ry, 1880. 

507. from Onzs, J. H. J Lincoln’s-inn- 
527. F. James, 


$62. AzraTer Beverags, 8. C. Davi 

865. Breaxine Stong, G. Dalton, Leeds. 

868. ANTI-FOULING CoMPOSITI 
1880. 

Finborough-road, South Kensington, 

London.—20th January, 

REcUNSTRUCTION ‘Woop by Movutps, C. Varrot, Paris.—4th Feb- 
fields, communication from P. G. L. G. 
Salford. —6th February, 1880. 

605. Prinrina Fasrics, F. G. P. Slade, and J. ‘M. Slade, New 
York, U.S —1th Febr 1380.” 


2168, 6d. ; 2236, 10d. ; 2277, 6d.; 2818, 6d.; 


1110*, 4d.; 1861, 6d.; 2154, 64.5 
10d.; 2884, 6d.; 2888, 6d.; 2408, 4d.; 2417, 6d.; 
2452, 6d. ; 2465, 6d.; 2495, 6d.; 2497, 40.5 6d.; 2518, 10d.; 2516, 8d.; 
2522, 8d.; 2524, 6d.; 2585, 6d.; 2547, 6d.; 8d.; 2653, 6d.; 2665, 6d.; 
2567, 6d.: 2569, 6d.: 2571, 6d.; 2574, 6d.; 2576, 6d.; 2580, 6d.; 2584, 6d.; 
4d.; 2601, 4d.; 2603, 6d.; 2604, 6d.; 2607, 6d.; 2608, 6d.; 2609, éd.; 
2619, 10d.; 2620, 8d.; 2628, 6d.; 2624, 6d.; 2626, 6d.; 2631, 6d.; 2640, 6d.; 
1, 6d.; 2643, 6d.; 2648, 6d.; 2650, 4d.; 2658, 6d.; 2654, 6d.; 2662, 6d.; 
2674,.18. 4d.; 2680, 4d.; 2682, 6d.; 2683, 6d.; 2684, 6d.; 2685, 6d.; 2688, 6d.; 
2689, 6d.; 2604, 4d.; 2698, 4d.; 2709, 6d.; 2715, 6d.; 2728, 4d.; 2788, 10d.; 
2740, 6d.; 2742, 6d.; 2749, 8d.; 2758, 6d.; 2759, 6d.; 2760, 6d.; 2761, 6d.; 
2764, 6d.; 2775, 64.3 2777, 6d.; 2778, 4d.; 2780, 6d.; 2786, 8d.; 2788, 6d.; 
9790, 6d.; 2798, 4d.; 2799, 4d.; 2804, 6d.; 2805, 4d.; 2816, 6d.; 2865, 6d.; 
6d.; 2899, 2002, 4d.; 2042, 2d.3 2045, 2d.; 2048, 2049, 4d.; 
2950, 2d.; 2952, 2d.; 2956, 2d.; 2958, 4d.; 2959, 4d.; 2960, 2d.; 2962, 8d.; 
2966, 2d. 2968, 4d.; 2969, 4d.; 2072, 2d; 2975, 2d.; 2980, 2d.; 2082, 
3061, 2d.; 3063, 4d.; 8069, 4d.; 3129, 4420, 4c. 
*,* Specifications will be forwarded by post from the Patent-office on 
roceipt of the amount of price and postage. Sums ex is, must be 
remitted by Post-office order, made at the 6, High 
to Me. H. Reader Lack, her 's Patent-office, Southamp- 
Chancery-lane, London. 


All ha an interest in one of such applications 
sould particulars in writing thelr sbjestions to such 
London.—2lst Feb- date. 


| 
i 
23rd 
from 8. M. Hibbard, Geneva Lake, U.S. } 
London.—A communication from 8. Johnson.—8th Novemder, 1879. 57: 
455. Lamps for E:ecrric Licutine, T. H. Blamires, Huddersfield. 
457. Gas Lamps and Burners, J. C. Mewburn, Fleet-street, London.—A 
880, ® 
1830. 
266. SLIDE | Cc, Trinity-square, Brixton, 
London.—21st January, 1880, 
9 PRODUCTION © OLD for the N ACTURE © ce. ic : ohn 4 
y 
E. 
orthampton. if 
if 
List of Specifications published during the week ending : 
February 2ist, 1880. 
ij 
F. Wallegg and A. Hirsh, Vienaa, : 
. PraNnorortes, Jo! on 
860. Neck-t1es, J. A. Malam, 
262. AuraTeD BeveracE, 8, Davidson, Belfast. 
864. Bepstzaps, J, Trobridge, Balsall Heath. 


166 


ABSTRACTS OF SPEOIFIOATIONS. 


Tar Ene at the 


239. Apparatus For Drawixos, &€., ONE OR 
MANY Wirth. Dated 20th January, 1879.—(4 commu- 


anys. | Power TRAVELLING CaRRIAGES AND Cranes, &., L. Higginbottom 
and T. --Dated Zist May, 6d. 


speed and ‘he motion of 
the arrange- 
ment of an endless for working the same. 


2365. Manuracrure or Parer, W. Law.—Dated 14th June, 1879. 6d. 
This relates to a mode of ge and three ply [paper, 


for making mill wrappers, paper bags, pa and many other 


purposes, surface Pot red shade or colour, 

over a body paper or pulp of coarser material on one or both sides, 

a may be three thicknesses of pulp or film direct in 
we 


2372. Vevocirepes, &., W. H. Thompson. —Dated 14th June, 1879. 6d. 
This relates to the adaptation of pulley blocks for transmitting the 
power exerted by the rider to the driving whecls of the velocipede, such 
pulleys not pry as guide ys, but as intermediate 
mechanism for ST emevating the power applied to them into 
speed, which is s governed b by the number of putege employed and the 
length of cord ich they collect and distribu 
2380. Textitx Fasrics in THE Process, &c., DM. 
Robertson. —Dated 16th June, i879.—({ Void.) 2d. 
The m machinery consists mainly of an arrangement eng Oe 
goods to be “aired” beneath or in proximity to a fan or fans, by which 
- a gentle current of air is created above or about the goods. 
2403. Daivine Heatep Gases Liquips For THE PuRPOSE oF 
Ev Baron A. de Podewils.— Dated 17th June, 1879. 6d. 
This of evaporation which consists in driving warm 
or heated gases » through the matters to be evaporated. 


2435. Power Hammers ror Beatinc Macuines, &., B. Hunt.— 
Dated 19th June, 1879.—{A communication.) 6d. 
This relates to the combination in a power-h of a ti 
guided block or crosshead with the hammer rod guided solely by the 
crosshead, and having a free vertical play to a limited extent in the 


same. 
For Dressinc Corn, &€., W. C. Owston.—Dated 20th 
wne, 
The corn caine the hopper or receiver on to riddles, 
s other surfaces, ich are fixed into a shoe or frame, and under, in, or 
to this frame is a screen, board, or other surface placed in an 
oblique —-~-4 with one end or mouth reachin; through an opening in 
the side of the machine, and thus delivering the dressed grain into a 
hopper or other receptacle, which is so constructed that a sack or other 
ttached to such hopper, and the grain thus 
delivered into the rn 


Serrinc Smatt Waeets, W. Eyre.—Dated 20th June, 


This consists in the om bale, 
or making the axle to correspond there- 


Cramps, C. Neil.—Dated 20th June, 1879. 6d. 

The ram is made in the form of a screw and vbtains a direct action 
apo the edge of the boards b by means of a nut working on the screw ; 
edn AY threaded on the outside so as to form a worm or skew wheel, 

Ww. 


2473. Governors, 7. Bro uceit, jun.—Dated 20th ‘une, 1879. 6d. 
The fly .-y > ulley, or driving wheel is mounted loosely on the crank 
ereo! 


shaft, but fast m is an arm the outward part of which is con- 
nected toa g, the other end of which is connected to the wheel or 
ley, and driving, therefore, takes place through the medium of 


g- The outward end of the arm carries a lower provided with a 

fork hick embraces the usual excentric. As the load varies, the Paste 
or expands, by which means the arm on the crank hatt 
ene altered in position, and by carrying with it the forked m4 
shifts the excentric so as to alter its throw, it being 80 as to 

allow of its sliding bodily. 
2529. Fencrno, &., P. M. Justice.—Dated 24th June 
1879.—(A communication. 

This co: | of a fence hook and a twister, each formed with a triangular | p 


This _lnow Pewcino, thet nce with flat tubels 

C01 efly in cons' ence with’ flat tubular bars or 

with bars of U section. , 

2554. Propvcma Morive Power ror THE Rotation oF MAGNETO 
Macuines, &c., J. B. 8. —Dated 25th June, 1879. 

This consists of an apparatus by means of which a rotative motion is 
produced by a head or column of water furnished by syphon action. 
2556. Mitts ror &c., H. Simon.—Dated 25th June, 1879. 

4 communication.) 6d. 

This consists, First, regulating the feed at both sides of the 
simultancously by means of a transverse shaft bp by gearing 
—< screws of the two feed slides, these slides being themmnives 

pendently adjustable by subsidiary slides set thereon by pins work- 
ing in excentrie slots. Secondly, in effecting the independent adjust- 
— “s ew upper and lower rollers relatively to ry ddle roller, by 
iary levers pivotted and adjusted by setting screws on 
te long arin of te bent levers, which carry in their short arms the 
axes. 


9508. STEAM L. A. Groth—Dated 26th June, 1879.-44A communi- 


The anak impart rotary motion to the mechanism in such a manner 
echanism rotates round its own Spel ¢ gravity, 


2618.» ror WasHine Casks, W. von Nawrocki.—Dated 
28th June, 1879.—(A communication.) 6d. 

This relates to the combination of a frame for at. 
which may be either reciprocating or stationary, with 
of side and top brushes movable to and from the casks and with arrange- 
ments for moving the casks in and out of the machine. 

Venticators, C. H. von Uliner.—Dated 28th Fune, 1879. 6d. 

This consists in the construction of a syphonic ventilator, whereby, in 
whatever direction the air current may be, sufficient suction is created to 
extract the smoke and foul air from any chimney or air shaft to which 
the same is applied. 

2636. axp Macuiwery For Makino Bricks, &., J. Hamblet.— 
Dated 30th June, 1879. 6d. eine 

This consists in the combination with single or double or compound 
dies, or moulds of a travelling or — bottom or bottoms, The sai said 
bottom or bottoms being supported o cted to a b d or sus- 
2677. Arraratus ror THE ENDS OF P. Jensen.— 

Dated 2nd July, 1879.—(A communication.) 4d. 

The a tus consists of a conical socket open at both ends, and fitted 
with a or or other handle at the small end. The socket is 
formed aperture in the direction of its axis, or nearly 
so, and going Hight through the top and bottom rim. Along one edge of 
this aperture is fitted a small steel cutter or blade having its sharp edge 
projecting a little beyond the inside of the cone. 

2678. Cieansinc THE Mesues or Screens, W. R. Lake.—Dated 
2nd July, 1879.—(A communication.) 6d. 

This consists in the combination with a screen provided with 
pockets or compartments of loose balls placed in the same compartments, 

used to pass back and forth within its compart- 
ment and the screen is agitated or jarred, and its meshes are kept open 


2601. onus Saws, R. A. King.—Dated 2nd July, 1879.—(A communi- 
This in 


of the saw teeth, and in arranging 
the planer teeth alterna‘ with one or more alternate saw 
2716. Burrons, H. Payan.—Dated 4th July, 1879. 4d. 
relates to movable and articulated bottom plate acting by means 
27i7. Srups, &c., F. 4th July, 1879. 6d. 
, constituting the back and front. 


yon 
the inner side of the it disc is stems, and on the 
the back disc is a central tube of somewhat larger diameter 
stud the tube of the back 
the front 


_ Fe. 27, 1880. 


THE ENGINEER 


Maxtne Ropes oF. &c., H. C. Petersen.—Dated 4th 


in the comblaation of feed boxe, 


of electric 

lamps with all the movements required, either for tovek disc, or bar 

electrodes, or carbon points, effected from a m core, hollow 
counecting 


2754. Sewine Macuises, J. Magill.—Dated 7th July, 1879. 6d. 

This consists, First, in the combination with needle mechanism of a 
cylindrical shuttle rotating on an axis parallel with the needle ; Secondly, 
in the combination with needle mechanism of a cylindrical shu 
making two or more te 4 revolutions for each stitch or completed up 
and down strvke of the needle. 

2767. Hancine or Baise, G. W. von Nawrocki.—Dated 7th July, 1879.— 
(A communication.)—{Not proceeded with.) 2d. 

The bell is fitted with bearings which rest on two stationary gudgcons. 

2776. Drvine Manors, C. J. Galloway and J. H. Beckwith.—Dated 8th 


1879. 
This consis’ of eplindrical vessel, steam cased, and placed with 
its axis horizontal or nearly so, and within it a worm or creeper is caused 
to revolve slowly. The matter is fed in at one end of the vessel and is 
slowly advanced while it is stirred <p | the creeper till it is delivered suffi- 
— dried from the opposite end of the vessel. 

. Door Locks anp Latones, C. Mackey.—Dated 11th July, 1879.— 


—(Not 
antes prea wh) btaining great steadi in the motion of 
the lock or latch. 


2841. Apparatus ror Raisina WaTER, &c., J. C. in —Dated 12th 
1879.—{A communication.) —( Not proceeded with.) 2d. 

etna a at the u r part of which is 
a aaa let pipe fitted with a cock and also with a valve, which latter 
is acted upon by a spring whose power is stronger the steam 
pressure, At the bottom of the reservoir is a suction pips fitted with a 
valve, aud ut the side of the reservoir is a vessel whose lower part is in 
direct communication with the lower part of the reservoir. Above this 
vessel and communicating therewith by means of a as is a delivery or 
force pipe, and between this pipe and the upper part of the reservoir isa 
pipe of small diameter also fitted with a valve. There is a manhole at 
the lower of the reservoir to enable it to be emptied and cleaned 


ps AND Cots, L. Brierly.—Dated 12th July, 1879. 


proceeded with.) 2d. 
This relates to improvements in connecting the sackings to the frame 
of the bedstead or cot. 
2844. Mars Ruas, N. Ramsden.—Dated 12th July, 1879.—(Not pro- 


ceeded with. 

Two warp beams are emplo; one being for the cotton warp, which 
a with the weft th form the back or binder of the mats, and 
the other forthe woollen warp which forms the face or pile. Three 
healds are used, the ends of the cotton wep nein drawn through two of 
them and the other being for the woollen 
2849. Rearinc Macuines, G. W. von Naverocti.— Dated 12th July, 1879. 

communication.)—( Not proceeded w 2d. 

e has no tooth wheels, att wheels, or friction wheels for 
teeneuaieden of the motion, but the reciprocating motion of the cutter is 
produced by the peculiar wave form of the edge or rim of the travelling 
wheel, whereby a double lever fitted with two friction rollers is set into 
an oscillating motion w transmitted to the cutters by a rod. 
2850. Guipine FOR A. F. Aspinall.—Dated 12th 

June, 1879. t 

Instead of the cord of textile fabric, a metallic ro yaa, and the end 
or ends is or are formed with a metallic eye by cas 
2853. Apparatus ror Nose-Baos, C. Court.—Dated July, 1879. 4d. 

A strap passes over the neck of the horse at the back of the ears, and 
another as a brow band across the face above the eyes and below 
the ears ; two of the ends of these straps are fastened together on one 
side and ‘the other two ends are fastennd together at the other side, and 
at each uf the two united ends is fixed a sail thimble or a ring, and 
through each of these a ee or bearing rein is passed, of suitable ength 
& aon them to be fastened on to the edge of the nose-bag to support it, 

the other ends are united by a buckle and passed over or hooked on 
4 of the saddle of the harness, or to some other convenient 
the harness, or to the vehicle to which the horse is attached, so 
hat the nose-bag can be drawn to the required height. 
2854. Cosine, Fasteninc, anp ReLeasinc CaRRIAGE Doors, R. Pick- 
well.— Dated 14th July, 1879.—{ Not proceeded with.) 4d. 

This consists in closing, fastening, and unfastening or releasing of the 
railway carriage doors of a train by any means of obtaining motive 
power either by compressed air or other fluid, or atmospheric oe acting 
against Fy y=! air or other fluid, or by means of a vacuum or exhaust, 
ae at Present in the working of brakes on rail- 
ways, or by appliances. 
Inner SOLES AND FoR Boots anp Suozs, &&., H. R. 

ewton.— Dated 14th July, 1879. 2d. 

Tins consists in forming for separate insertion in boots and shoes of all 
kinds, soles of variously shaped sizes and thicknesses as desired, and of 
any of the ordin: kinds, and in addition thereto of thin galvanised 
steel or other m or solid substance or material of a flexible character. 
2857. Zinc anp oTHER Metat Roorine, A. 0. Henderson.—Dated 14th 

July, 1879.—(4 communieation.}—{ Not proceeded with.) 2d. 

On the ordinary rafters flat copper hooks are screwed by co screws 
or nails, and which receive the ends of the sheets of zinc or other metal ; 
oe & sheets pass under the upper series of hooks, and rest in those 


2858. Paper BINDERS OR Taseers, W. Slater.—Dated 14th July, 1879, 
—(Not proceeded with.) 2 


The binder or fastener is ceatieiiel of a thin strip of suitable metal, 
ubout —— of the length from each end of the strip being turned 
<0 we 9 7 les ; the end of one of the turned-down parts being 
ne pro; ection on each side. 


tim 

layer ot al glass, and to admit of the show being blown for the preparation 

of the article required. 

2860. Propucine Hypro-carnons, 8. Pitt.—Dated 14th July, 1879.—(A 
communication. 

This consists in the wore of the residue of the distillation, rectifi- 
cation, and purification of petroleum, ozokerit, and other mineral oils, 
bitumens, and resins, for ths p production of such hydro-carboi:s as benzole, 
toluole, xylole, naphthaline, anthracine, and their homologous substances, 
which are suit r the ture of colours, 

2861. For Orcans, &., J. A. RB. 
14th July, 1879.—{4A communication.) — (Not with.) 2d. 
relates to a means whereby any stop may be played or —_ 
into action from any manual or pedal independently of each other. 
2862. PortaBte SipHons, IV. and C. EB. Cherry.—Dated Mth July, 

On the end of the short limb of the siphon is fixed a stop cock or valve, 
having a cup or bend pipe attached thereto, and on the end of the long 
limb of the siphon is oe and fixed a stop cock or valve, so that the 
siphon may be ready for use without having to exhaust the air each time 
they are used. 

2864. Propucine Muttipte Corres or Drawinos, Writinos, &c., J. W. 
Parkins.—Dated 14th July, 1879. 4d. 

This consists in the manufacture of sheets of , linen, or other 
suitable material, having a varnish or coat capable of receiving impres- 
sions of writings or other delineations to form negutives from which 
copies may be taken. 

2866. Weicuine Grain, &c., REGISTERING THE Quantities, A. M. 
Clark.—Dated lith July, 1879. —(A communication.)—(Not proceeded 


) 2d. 

The grain passes through a spout leading from a bin, elevator, or other 
place, into and thr through a second spout which is attached to a frame or 
other support, so that its lower end may always be in exactly the same 
position, and thence into a vessel which is made of such a size as to easily 
contain more than twice the quantity to be weighed at a time. 


2873. Tornino Latues, &., J. Bateman.—Dated 15th July, 1879.—(Not 
proceeded with.) 2d. 


The vertical frame is pref made of cast b bey and its frame stands 
versely across the spindle of the lathe, and at right angles ; on one 
side of this frame is 


a second light vertical frame, attached by 

frame is made an 

, within which can be fitted a large driving wy or wheel, with 

one or more grooves or pulleys for a cord or band, and fixed upon a hori- 

zontal spindle or shaft revolving in two be pone ad one of which is formed 

in or attached to each of the two vertical frames. Upon the outer side 

of the transverse mae frame is fixed upon the projecting end of the 

a crank, and having a crank pin, came 
grooves are formed to receive the upper end of a connecting rod 


M Deprus or WATER AT Sea, &e., W. 


aay” x rs. Trumble.—Dated 15th July, 1879.—( Not ‘proceeded 


fitted with @ float, which the air in the tube forces 
were, a) TOR hen the tube is withdrawn from the water the float does 


2881. Hare-ourrine Instrument, W. Clark.—Dated 15th July, 1879.— 


proceeded with. 

Tue unter pate reduc in thickness, ad the theknes of 
teeth increased so as to Jeave the same protruding ribs below the under 

surface of the plates. 


2885. _AND Ranerasda, G. 


ing oo, other plates slghly curved. rom. one 
two ends are join’ as to form a frame upon which strips of 


webbing are 
2888. J. EB. Lilley.—Dated 16th July, 1879.—(Not pro- 


A bolt slides in a boss on a 
and the frame having a The is held 
the two heads by a spring, the iene en tees 
. GUARD For THE Stups or Suirt Fronts, J. V. Casteel.—Dated 16th 
I uly, 1879.—(A communication.)}—( Not with. 
The studs are sprung into slots formed ina thin metal strip, which 
them t by their shanks. 
2898. PREVENTING THE &e., H. Drew.— 
Dated 16th July, 1879.—{ Not 
The paper on which the cheque is mera my nforated with or 
words representing the same amount as the written sum of the ue. 


2900. Srurr C. M. Sombart.—Dated 16th July, 1879.—(A com- 


munication. 

base casing projecting over the base of ie 
stuff “putton in the shape of 7. anne cone with a rounded point, and 
having openings opposite each ph apd, perpendicular to the axis of the 
cone. 

2901. Horsesuoes, J. 16th July, 1879.—(A communica- 
tion.)—( Not proceeded with.) 2d. 

Cotton, hemp, or other vegetable ‘fibre is boiled or steeped in a mixture 
of asphalte, varnish, and chalk, and into a horseshoe form 

and glued or attached to the horse’s hoof by a mixture ‘of asphalte and dis- 

solved vulcanite. 

2908. Propucinc Revers on Textice Faprics, Leatuer, H. J. 
Haddan.— Dated 16th July, 1879.—(A communication.)—(Not proceeded 
with.) 2d. 

The sheet is first pasted with a gelatinous substance, and a relief of 
gutta-percha is then formed by means of a metal moul ald, and this this print 
pee upon the prepared sheet by means of a gutta- percha solution. 

2905. Gatvanic Barrery, C. H. Carlson. --Dated 16th July, 1879. 2d. 

Zinc and copper plates are placed parallel to each other and se; 

by paper or felt saturated in a s) exciting salt or basic acid, which - 

when placed on any part of the is caused to produce a gentle cur- 

rent by means of the perspiration of the body. 

A communication. ‘complete, 

in a device ad motion in an endless 

Bk or chain is coiled one or more times around both driving and 

nag h pales, and held in place by grooved rollers fixed in contact 


2908. Ironinc oR SMOOTHING A, B. Furlong.—Dated 
17th July, 1879.—(Not proceeded with.) 2d. 

The iron is attached to a movable arm, and the requisite pressure is 
applied by means of springs. 
Cuatrs, F, C. Winby.—Dated 17th July, 1879.—(Not pro- 

we 

The chair is ey ‘of malleable iron, and has an extended base, and the 
part to fit the rail is of a form to fit the base and the web and the under- 
side of the head of the rail, which slides into the open space in the chair. 
2911. Heative WaTer ror Warmino 7. H. Kuner.-—Dated 

17th July 1879.—-(Not with. 
outer casing is: connected by horizontal and vertical so that a 
thorough circulation takes place through all the pipes outer casing. 
2912. Borr.es anp FOR THE SAME, J. Morton.—Dated 17th July, 
1879.—(Not ed with.) 2d. 

On two sides of the neck are internal ribs or grooves extending length- 
wise and terminating in a recess or projection. The stopper has flanges 
or wings with recesses or projections to be received wit! n the grooves or 
upon the ribs in the neck. 
watz. Pouncues, W. Hunter.—Dated 17th July, 1879.—(Not proceeded with.) 


The end or face of the ch instead of being square or at it angles 
to the centre line is divided by a diametrical line, and the two halves are 
formed with slight and equal but reversed inclinations. 


2923. FOR THE CURE OF 4 AND C. H. 
—Dated 18th July, 1879.—{Not 

One Sound of crushed pyrethra root is placed Ay a percolator and about 

ie unds of rectified spirits of wine poured thereon. When the spirits 

ne has entirely passed through, to every ounce of the tincture thus 

Cbtained in is added one drachm tincture of opium, one drachm spirits of 
camphor, and enough distilled water to fill up an eight-ounce bottle. 

2925. Lerrer Stamrine Macuinery, C. —Dated 18th July, 1879. 

—(A communication.)—(Not proceeded with.) 2d. 

In order to labour the stamping or of 

stamps is eff: y, the letters aaa t 

singly into contact with an engraved r. 


Cuains, W. Deakin.—Dated July, 1879.—(Not proceeded 


A rail end is acted upon by a blow so as to reduce the enlarged 
the rail to the same thickness as the intermediate parts, after w' tis 
passed through cutters so as to form rods, which are made into weldless 
chains by hammers, punches, or presses. 
2929. PREVENTING THE EXPLOSION OF Sream Borers, H. Simon.—Dated 

18th July, 1879.—(A communication.) —(Not with.) 

In order to preyent the explosion of the boiler or by nd thereof through 
overheating when the water sink# below the lowest level, a jet of steam 
is caused to impinge upon the fire so as to ex’! it. 

RECORDING APPARATUS FOR PIANOS AND SIMILAR INSTRUMENTS, ZF. 
Schultz.—Dated 18th July, 1879.—A communication. )}—( Not 


order tor 2d. 
played on the 


travelling paper band as soon 
ng the penal bog. placed in a row, in the same 
order as the k cys. 
29377. VewniLaria Apparatus, W. C. Woodhead.—Dated 18th July, 1879. 
‘ot proceeded with.) 2d. 


Below the floor of each room is a supply pipe leading from the atmo- 
sphere to an air chamber. e air sess of the ge end are tapered to 
form a wide mouth which is closed witha grating. The end of 
the pipe is fitted with a trumpet-shaped termination, and on the walt of 
the chamber is fitted a lip or curtain forming a deflector. One or more 
joyed in each chamber to draw off the vitiated 


2041. Fitiinc Om Press WRAPPERS OR ENVELOPES WITH SEED, 7. M. 
Spiby.—Dated 18th July, 1879. with.) 2d. 

apparatus consists of a table and a surrounding frame or mould 
large enough to contain one-half of the wrapper. The table and mould 
are both su on an upright column fixed to a bed plate mounted on 
wheels so as to move from press press. The column 
parts, one fixed to the bed, and the other two sliding thereon, the latter 
supporting the table, and the former the mould. 
2044, Taeatrnc Hemp anp FiLax Waste FOR THE MANUFACTURE OF 

IN AND OTHER Fasarics, A. C. Henderson.—Dated 19th July, 1879.— 
(A commumceation.) 10d. 

The waste is cleansed and the filaments freed from foreign matters, 
when it is washed in hot water and subjected to a bath of caustic lye, 
after which it is re-washed in water. The material is then subjected to a 
bath of ammoniacal oxide of copper, after which it is washed and then 
or — finally submitted to a bath of spirit of salt or hydrochloric 
acid. is again washed and then dried, w it is ready for use as 
cotton in all industries where cotton is used. 

204'7. MAcHINERY FOR THE SHOES ror Oxen, L. Gerard, 
— Dated 19th July, 1879.—(Complete.) 1 

This relates to the tools to be employed in yee Rae , and consists, 
First, of shears or outer blades for ons Oe iron into bars ; Secondly, 
matrix ting th to make and the iron ; 5 pieces 

or regula’ the working lengthen- 
ing and for bending the toe or = part a the shoe, 
2961. Printine Macuinery, W. R. Lake.—Dated 21st July, 1879.—(4 com- 
munication.}—(Completr.) 6d. 

The paper passes through a moistening apparatus and two os 
rollers, and between the lower type cylinder and the lower im 
cylinder — it receives the first or inner forme on Ton side ; then othe 
paper passes in between the upper impression cylinder and b+ u) 
type cylinder where it receives the outer forme on = Te aaaee 
pa is then perforated at given distances and torn off 


‘The glass tubo exnployed to indicate the depth to which it descends is ' two 


divider snd toa distributing or delivery apparntus, an 


| 
F. Redfern.— Dated 16th 
; spindle fitted in the cramp frame; the spindle has a head with winch 
handle passing through it, serving to turn it by; the outer or ram end of 
2859. ORNAMENTAL Giass Wark, J. H. Johnson.— Dated 14th July, 1879. 
—(A communication.)—(Not proceeded with.) 2d. 
The design is painted upon a show or blown piece. The show is next 
t! connected, and it is then plunged into a bath of molten glass and allowed 
a 
and the remaining rotating part of mechanism traverses with its centre 
: of gravity elliptical curves. the excentricitv of which annroaches to I 
{ 
i 
: disc is inserted in the tube of the back disc and the two discs pressed 
together. 


Fes - 27,-1880. 
2063. Treatine Hives J, Baird, jun.—Dated 2st July, 1879. 


esh side, well ying the skin with tren 
curr; at, an 


BREECH-LOADING AND REPEATING Fire-arms, 4, Swingle.—Dated 
22nd July, 1879.—(Complete.) 6d. 

This consists in the vine gee of a chambered magazine which is 
fitted to rotate, and behind the barrel upon a | tudinal axis, so that 
each chamber is successively brought into line with the barrel. In com- 
bination with these parts a piston or plunger is aS which has a 
reciprocating motion in a line behind the barrel, so that it will force a 

from the magazine into the barrel after the chamber has been 
brought into line with it, and will withdraw the empty shell after it has 
been discharged. 


3012. Avromatic Lusricators, 7. Wirth.—Dated 2ith July, 1879.—(4 
communication.) 6d. 
In this apparatus use is made of the differential expansion 
ferent kinds of metals when —— to one and the same tempersture to 
effect a passage for the oil or other lubricant or fluid. 


8025. ere! Hammers, H. Siinon. —Dated 25th July, 1879.—(4 communi 
cation. 

In hammers with blocks having a vertical stem up between- 
two nipping rollers, such stem is only made of equal thickness up to a 
certain distance above the hammer head, when it suddenly increases in 
thickness by a shoulder on either side, and thence gradually increases in 
thickness towards the upper end. The two rollers each have their axes 
mounted excentrically in cylindrical blocks on the , to one of 
which blocks is attached an arm cted by a rod to the governing or 
steering lever below, while both blocks are geared by tooth segments, 
3026. Dummy Ficvres ror Dressmakers, &c., J. A. Gillotte.— Dated 

25th July, 1879. 8d. 

The dummy is made up of sheets of zinc cut to the requisite form and 
secured together at the edges by means of rivets. 


$8029. Macuines ror CLEANING WOOL AND OTHER TEXTILE MATERIALS, 
B. Hubner.—Dated 25th July, 1879.—(Com; 
To separate fibres or other foreign matter wool after it has passed 
the ordinary carding or ——. machine, a comb is used whose 
teeth are very fine and closely set, and is alternately introduced rapidly 
into the band or sliver of material to be cleaned, and pulled out again 
with the same rapidity. 
83075. Fires ror Lerrers, Bitts, &., W. R. Lake.—Dated 20th July, 
1879.—{A communication.) — (Conuplete.) 6d, 
consists in combining with a suitable base a fixed receiving wire 
and a vibrating transfer wire, the latter having a straight portion 
pairs red from the base and a vibratory movement in the axis of this 
8i t portion ; also having an arched or curved portion by which its 
point may be a into contact with or swung away from the point 
of the fixed or receiving wire when the transfer wire is vibrated. 
3080. Treatina Sponce, Hair, &c., ror Sturrina Bens, &c., W. R. 
Lake.—Dated 29th July,1879.—{4 communication.)—(Complete.) 4d. 
This relates, First, to covering, permeating, or filling the substances 
with oleaginous, viscous, or gelatinous matter; Secondly, appl to the 
materials a compound of glue and glycerine, one or both, om § a ra 
indurating, or oxidising agent or agents. 


THE IRON COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


CoNTINENTAL, colonial, and South American buyers of the iron 
and the metal products of this district general] dealing to believe 
in the probability of a continuance of the subsisting advanced 
pee ; and they notify that they intend to wait for the reaction. 
xport orders are therefore comes to hand this week with less 
freedom. Nevertheless New Zealand is buying better, and 
there have been good orders this week from Cuba, and the 
Cape mail delivered yesterday—Wednesday—was quite as valu- 
e as had been ex Furthermore the States and 
Canada continue to buy finished iron, and negotiations 
are being carried on by cable which contemplate further 
business of value in bars, in sheets, and-in hoops. Yesterday 
good boiler plates were not to be had from some makers who 
were upon ’C wy sy Wolverhampton at under a rise of 10s. per 
ton, and marked were dearer. Most descriptions of finish 
- iron, however, showed a tendency to ease, the market being 
demoralised by the offers of iron at less than makers’ prices by 
weak speculators. The same thing is going on both in London 
and Liverpool, and not a little surp: was expressed when it 
became known that, though agents’ quotations for Bessemer pigs 
are £7, yet that a tive lot of from 500 to 1000 tons was 
upon offer at £5 10s. 

Inferior qualities of finished iron were to be had on ’Change in 
this afternoon, as in Wolverhampton yesterday, 
in small lots at considerably under the rates of two months ago; 
indeed at less money than a week since. Galyanisers were 
seeking to buy singles at £9 10s., but with makers they were 
unsuccessful, There were few mill and forge proprietors who 
would accept much under £10 10s., and some others were 
immovable at that figure. The market for sheets was weakened 
by several small lots heing offered by speculators at prices which 
consumers sought to use in their efforts to bring down the quota- 
tions of makers, 

Marked bars were difficult to buy at the full quotations of £9, 
makers being under the impression that higher wages will have 
to be given at the close of March as well in this district as in the 
North of England. Hereit willberemembered the ironmastersand 
ironworkers must adopt a sliding scale by the beginning of April. 

The makers of excellent boiler plates who yesterday in 
Wolverhampton were requiring a rise of 10s,, were to-day even 
more resolute in their demands. They assert that it is impossible 
to make plates at a profit with all-mine pigs at £4 10s., which is 
the lowest price at which good qualities can be obtained. Boiler 
plates beng by the leading North Staffordshire firms were also 
very strong. 

An increased business is being done by the constructive engi- 
neers, yet the a of the North of England and of 
Belgium is explained as the reason why the contracts secured to 
this district do not bear a fair proportion to the inquiries upon 
the market. 

Orders for permanent way faatonings and nuts and bolts are 
somewhat better, and home and foreign railway companies are 
buying in anticipation of a further advance of prices, and 
stocking % resorted to by certain of the middlemen at 
home. The operative nut and bolt makers have just secured a 
10 cent. rise in their wages. 

xles and springs for railway carriages, and for ordinary coach. 
carriage and wagon work are in greater demand. All ironwork 
for use in the construction of rolling stock, hand trucks, and 


similar appliances for carrying on a larger business on the main 
lines, at 


tories, is in cnlargin demand. 
The ga pekyands are less valuable customers than they 
are usually. 

Coal was freely offered in Bicmingham and Wolverhampton. 
For prompt delivery colliery proprietors would accept somewhat 
easier terms, but in the vailing uncertainty as to colliers’ 
wages they would not boo sag ago Orders are still much 
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goods depéts, and in warehouses and extensive manufac- | With 
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killed by an explosion of gas in the Cop Hall pit, West Brom- 
wich, of aan all, It was hed that the accident was 
the result of shot-firing, and the sub-inspector of mines deposed 
that the cage, when ascending and descending, fitted the shaft so 
closely as to divert the current of air. The jury added to their 
verdict of “* Accidental death ” a recommendation that whenever 
sulphur was found in the pit, or whenever cages interfered with 
the air current, safety lamps should be used. 


NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 

AurnovaH there is still generally a feeling of confidence with 
regard to the future, for the present there is a want of anima- 
tion in the market, and for both raw and finished iron there has 
ut a dull inquiry during the past week. Although makers 
as a rule are so well covered for some time ahead, they 
are under no necessity to press for further orders at present, and 
consequently are generally firm in their. prices; second-hand 
holders have been displaying some weakness, and there has been 
a good deal of iron offering at under mohen pales which has 
tended to give an edsier tone to the market. e fluctuation in 
Scotch iron has naturally had some effect upon both holders and 
buyers, but there does not seem to be any real ground for antici- 
pating any permanent fall in values. far as local require- 
ments are concerned, there is still only a limited ay gh from 
Lancashire consumers, as in most cases they are for the present 
pretty well covered, and eibhonst gonepany there is more doing, 
there seems to be a disposition to take the chance of the market 
and work up the iron already bought before entering into further 
purchases, For shipment there is still a fair inquiry on American 
account, but generally there is not the pressure which was being 
felt a short time back. This, however, is only as tempo- 
rary, and there is still a general belief that with the opening of 
the spriug shipping season next month there will be a consider- 
able development of business. vy bs 

I anticipated last week, Lancashire makers of pig iron, who 
have lately been below the market as com with outside 
brands coming into this district, are now endeavouring to bring 
up their prices more to a level with those of Lincolnshire, Derby- 
shire and North-country brands, and their quotations have this 
week been advanced about 2s, 6d. perton ; No. 3 foundry delivered 
into the Manchester district being now quoted at 72s. 6d. per ton 
less 24 per cent.; forge iron is nominally the same, but of this 
there is little or nothing to be bought. Therates now asked can 
of course only be obtained for local sales, and in the face of a 
rather weaker tone in the market it remains to be seen whether 
local producers will be able to command the higher figures; they 
have, however, so that in prices 
can have but very little effect, at least for the presen 

There has reed a good deal of underselling in Scotch iron 
during the past week, dealers offering at 1s. to 1s. 6d. per ton 
below makers’ prices. North-country irons coming into this dis- 

ict have also varied considerably according to delivery. Makers 
of good Middlesbrough brands are asking 73s. 4d. to 74s. 4d. per 
ton net cash for delivery over the next three months, but for 
prompt delivery equal to Manchester and for early settlement 
there are sellers at 70s, 4d, to 70s. 10d. per ton net cash. Lincoln- 
shire and Derbyshire irons delivered into the Manchester district 
are still quoted at about 76s. per ton, but the business doing in 
these is at present little more than nominal. f 

In the finished iron trade there has not been quite so much 
doing, but so far as makers are concerned there is no ma\ 
change to notice, as their books are still generally full for some 
time to come and they are not at all anxious sellers. Amongst 
holders, however, there is less ness, and for prompt orders 
slightly less money is being taken. During the past week 
collaaey bars delivered into the Manchester district have been 
offered at from £8 10s, to £8 15s. per ton, although makers’ prices 
are fully 10s. per ton above this figure ; hoops range from £10 per 
ton upwards according to the position of the maker or the con- 
sumer. Of puddled bars sm uantities have been offered at 
prices ranging from £6 10s. to £6 12s. 6d. per ton. 

There is still no decided general improvement to notice in 
other branches of the iron trade, but reports here and there 
indicate that more work is being received, Founders are getting 
rather busier, and although they still complain that they cannot 
get prices in proportion to the cost of the raw material, still 
they are able to command rather better terms. In the engineer- 
ing branches any real activity is still confined to about half a 
dozen of the large firms in this district, and these are fully 
employed, but most of the smaller firms, although they are 
doing more, are still short of work. One satisfactory feature 
however, is the steady decrease in the number of men out of 
employment. I am informed that the Amalgamated Society of 
Engineers have now 400 less men on donation in the Manchester 
district than they had this time last year, and I understand that 
the number of men on the books is now being decreased at the 
rate of about twenty-five per week. 

A striking proof of the rapid change which has come over the 
iron trade during the last few months was afforded in the speech 
of the chairman of the Lancashire and Yorkshire Railway Com- 

y at the meeting of the shareholders in Manchester last week. 
Destag the course of hisremarks, Mr. Barnes observed that some 
months ago the directors took advantage of the unexampled low 
prices to contract in anticipation for a supply of steel rails suffi- 
cient for their requirements for the whole of the current year, and 
they were now selling their old rails at prices considerably in 
excess of the cost of thenew. ‘They had also thought it right to 
take advantage of the extremely low prices to enter into con- 
tracts for sixty-six locomotives, and he thought he was within 
the limit in saying that they had saved about £200 per engine. 

The coal trade continues in a depressed condition. All classes 
of round coal are still plentiful in the market and difficult to 
move with prices easier, whilst a deal of short time is bein 
worked at the by Engine fuel, however, is in good deman 
for mill use, and as it is thought that slack will be scarce during 
the summer, prices for this description of fuel have a hardening 
tendency. e average quotations at the pit mouth are about 
as under: Best coal, to 8s. 6d.; seconds, 6s. to 6s, 6d.; 
common, 5s, to 5s. 6d,; good slack. 3s, to 3s. 6d.; common, 2s. 6d. 


ton. 

PeThe shipping trade is very dull and prices low. 

Coke isin good demand and prices tending non 

Another conference of miners’ delegates has been held at 
Wigan this week. The wages question, the restriction of the 
output and the re og sliding scale being under consideration, 

ith regard to the two first-named questions no action was taken, 
but with regard to the sliding e it appears there is a differ- 
ence between the masters and the men as to the basis, the 
employers suggesting the rates of 1877, whilst the men are in 
favour of those of 1879, and an interview is to be sought with 
the employers with the view of coming to some arrangement. 

At the meeting of the Manchester Geological iety, on 
Tuesday, Mr. W. J. Grimshaw, F.G.S., read a paper, in which 


needed upon Cannock Chase, where a few of the less conspicuous | he strongly the adoption of the long wall system for 
firms are goseping 9 drop of 1s. per ton. Derbyshire coal for | working coal mines, The discussion a the matter was 
forge use is this week offered at 6s. per ton, but the weight is | adjourned. 


ctly imperial measurement, and is therefore scarcely cheaper 
than taffordshire coal at 8s 


| ham Sedgeley, and Dudley. Major-General Hutchi 

has the and the of Trades 

. 's report, have mai 
that they are opposed to use of steam on the roads con- 


On Tuesday.an inquest was held on a collier who had been 


_Hematite qualities of pig iron in the Furness and Cumberland 
districts are still in_ considerable request, on both home and 
foreign account, and from America and the Continent especially 
the inquiry is of a very encouraging character. The tone of 
affairs boys eres the district is very cheerful, and anticipations 
of a very brisk summer are in 3 in , & very active 
season is assumed by the large extent of orders ly held, 
There is no change to note in the nominal value of pig iron, but 
sales have been effected at 133s. for all ualities, 
and at 120s, for No, 3 f 
ton at mines for best 


Bessemer q' 
. Tron ore is worth 33s. to 35s, per | week. 
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Shipbuilders and engineers have a fair number of orders in 
nee their books are not full, Railway rolling stock is in 


"Goal and coke are selling at advanced prices, Shipping fairly 
emplo 


ed. 
site has been secured at Harrington for shipbuilding purposes 
by the Messrs, Williamson and Son, and they are busy erecting 
sheds for the machinery. 

The last cylinder has been sunk on the west side of the 
entrance to the old dock at Silloth, and a commencement has 
been made with the rebuilding of the east side. 

Another find of very rich quality of hematite ore has been 
made at Egremont, in Cumberland, within a short distance of 
the mansion of Gillfoot. At Frizington, Lamplough, and Eagre- 
mont, boring ny Sa are being carried out, and very satisfac- 
tory progress is being made towards success, 

he new branch line under construction at Rowrah, by the 
Cleator Junction Railway Company, is going on very satisfac- 
torily, and the directors propose to double the whole of their 
main line, from Cleator to Workington, with a view of develo) 
ing the trade, and giving increased facilities for traffic to 
istrict. 

Some idea of what the trade of the year is expected to be may 
be obtained from the manner in which the ironworks. and other 
establishments throughout the district are being developed. At 
Barrow, the fourteen furnaces in blast will soon be increased to 
sixteen, and two others will be put in blast at Carnforth in a 
week or two, making the total number ucing iron at 

lace six. A second furnace will be out in blast at Distington 
in a few weeks, and the directors are thinking of building a third. 
Four of the West Cumberland Iron and Steel ee fur- 
naces have been remodelled and ¢ ed, and two others are in 
progress of similar transformation, while a seventh furnace it is 
affirmed will shortly be built. Some of the rolling mills at these 
works have undergone some alteration with the object of adapt- 
ing them to the work of rolling ship’s and boiler plates in_ steel. 
Two 10-ton furnaces are being built at the Barrow Steel Works 
with the obje:t of developing the Siemens-Martin process in 
the tin-plate trade. Two of the Workington Hematite mpeny's 
furnaces are in blast, and two others are being prepared for 
smelting spiegeleisen for steel-making purposes. A second fur- 
nace is being blown in at the Lowther Works and a third is to be 
erected. The Moss Bay Company are working three and build- 
ing a fourth furnace, and Messrs. Kirk Brothers are building a 
blast furnace at their New Yard finished ironworks, Workin le 
Another rolling*mill is being put down at the Derwent Tin- 

late Works, and Mr. 8. J. Claye is putting down a mill at his 
w Railway Rolling Stock Works for the production of 
Siemens-Martin steel plates, 


— 


THE SHEFFIELD DISTRICT. 
(From our own Correspondent. 

Tue intention to remove the offices of the South Yorkshire 
and North Derbyshire Coalowners’ Association from Sheffield to 

arnsley, if ever seriously entertained, is now, I understand on 
undoubted authority, altogether abandoned. ‘The majority of 
the coalowners are resident in the Barnsley district, but Sheffield 
is easy of access from all sides, and enjoys the advantage of a 
central situation, 

A meeting of the Coalowners’ Association was held here on 
Tuesday. ‘The action of their special committee in drawing Sp 
an arrangement for the adoption of a sliding scale was approved, 
and it is expected that this sensible plan of settling wages disputes 
will svon be in operation. I have already given you details of 
the agreement, which is binding for two years, and after that 
subject to six months’ notice on either side, The first to benefit 
by it will be the colliers; for steam fuel has already advanced 
the requisite amount above the “‘ standard” to entitle them to 
an increase in wages to the extent of 24 a per cent. It requires 
no pat to perceive that steam fuel soon be at a much 

er 


= than it is at present. 

‘he house coal trade has fallen off considerably, the demand 
for London and the South being very languid. ere is 
little doing with Lincolnshire and other eastern counties. Ton- 
nage rates remain unaltered, but the railway companies, in 
accordance with their custom at this time of the year, have 
reduced wagon hire 3d. ton. Steam coal, on the other hand, 
continues brisker, though the dyers’ strike at Bradford has made 
that market much weaker. 

In the iron and steel trades there is no change to report on the 
week. Prices remain as stated in my last communication, The 
share markets are considerably flatter, though the lull is expected 
to be succeeded by a still greater reaction. Many stocks, how- 
ever, are down from £1 to £4 on the week. 

The Yorkshire Engine Company, I hear, have some good orders 
in hand for steam engines. F 

Swedish brands of iron are at present keenly sought after, and 
several local houses have invested largely. Prices are therefore 
not only maintained, but higher quotations rule from day to day. 
Other irons are stationary, the excitement having abated, 

At the limited companies’ meetings held since last week, the 
directors were generally very hopeful of the future. The com- 
panies to which I refer represent iron, steel, cutlery, and the 

ilver trades. A very Lege moe concern is Messrs. Joseph 
gers and Sons, Limited, the cutlery works. They are Roving 
this year ‘‘the usual dividend” of 174 per cent. The £100 pai 
up shatee are now quoted at £265. 
The annual report of the auditors of the South Yorkshire and 
North Derbyshire Colliery O ives’ Association mentions a 
curious fact. The members of this association are employed at 
most of the collieries in South Yorkshire and Derbyshire as day 
men onthe surface. When the miners strike they are, however, 
idle, and the report states that close upon £7000 has been paid to 
members of the association since the formation of the society, 
owing to the strikes of miners depriving them of employment. 
They naturally welcome the sliding scale as a substitute for 
gy ere ing the round of the papers, to th 
paragraph is at present go’ e roun e to the 
effect that there was a difference of £30,000 Seat, the tender 
of Herr Krupp for mild steel for the Forth Bridge, and any 
British tender. Details of this important trade information were 
given by me in THe Enoinzezr last month, It is now a matter 
of history—not of news. 


THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

CoNSIDERING the position of affairs in the Durham coke dis- 
trict, and the fact that the end of the month is close st hand, the 

rs t, it a ikely a threatened sto e of su 
of coke have the effect of 

lemand for iron, and so bring about a considerable advance. The 
Scotch market, however, from causes which it is not my province 
to refer, has manifested considerable weakness during the week, 
and the settling day for the month being close at hand, merchants 
have not felt themselves at liberty to enter into speculations. 
The result has been an equipoise of prices, which to-day—Thurs- 
day—may fairiy be quoted at from 1s. to 1s. 6d, lower than last 
week. The position of stocks is again the subject of guessing. 
It is believed that the month’s returns will show a sti Further 
diminution of stock in makers’ hands, the reduction being 
mated at 10,000 tons. , 

Messrs, Connal and Co.’s stock of Cleveland pig iron now 
amounts to 105,450 tons, ‘a reduction of 2000 tons during the 


With the next month prices will in all probsbility advance, 
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Some surprise 1s caused in South Staffordshire by the decision 1 
to which the Board of Trade are reported to have come touching Li 
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THE ENGINEER. 


Whatever may be said to be contrary, it is manifest that a very 


Ae rail. Within the last three days, over 15,000 tons of 
from the port of Middlesb 4 
merchan' 


ilway Company for last 
week show an increase of £12,232 upor the corresponding week 
of last year, and £7356 of that increase is on account of mineral 


traffic. 

The sectional strike of cokemen is disturbing the even tenour 
of a oe been made to last some 
time. @ men urge that they are not receiving under the 
sliding scale arrangement as much as they ought, considering 
the price which is now being paid for coke and iron. It is a 
matter for great regret that they should have seen fit to break 
through the arrangement. Judging by the amicable settlements 
which were arrived at recently, on terms which promised to be 
to the mutual advantage of employers and employed, it 

likely that matters would pleasantly. For- 
tunately, however, the strike is not a general one, th it is 
sufficiently serious that it relates to a large pro ion of 
Messrs. Bolckow, Vaughan and Co.’s ovens. 

A pacing of the shareholders of Messrs. Ho 
Co. was held on Tuesday at Middlesbrough. It was 
the name of the company be changed from sans, ee and 
Co., Limited, to the Teesside Iron and Engine Works Company, 
Limited, and Mr. Edward Corner, Whitby; Mr. J. W. McCon- 

Manchester; Mr. ey ell Pease, Darlington; Mr. W. 
C. Parker, Darlington; Mr. W. Putnam, Darlington ; Mr. H. A. 
Swan, Middlesbrough; Mr. Stephen Smith, Manchester ; and 
Mr. Isaac Wilson, M.P., Middlesbrough, were appointed directors 
of the new company. It was that the capital of 
the new company be increased by the sum of £99,000 divided into 
33,000 preference shares of £3 each, such shares to be entitled to 
a preferential dividend of 10 per cent. E 

Ai the end of this week, unless some settlement is immediately 
arrived at, a serious difficulty will arise with regard tothe shipyards. 
At most of the yards on the Tees and at the Hartlepools, notices 
given by the men for an advance of = expire on Saturday. 

The late Loftus Iron Co., Limited, which went into liquidation, 


re-starts operations almost immediately as the ve Iron 

iron trad is acti d pri firm, unchanged 
e fin le ve an ices are * 

from last week. The iron rail trade is again reviving. 


NOTES FROM SCOTLAND. 


(From our own Correspondent.) 

Tue iron market has been on the whole comparatively flat 
— the past week, and although on several days a pretty large 
speculative business was done, transactions have been effected in 
clness every instance at a reduction of prices. The slackening 
in demand has been operating for several weeks to reduce quota- 
ti but the advices from America being rather less favourable, 
the downward tendency has continued. The foreign shipments 
of pig iron have been very good, reaching 15,152 oe or an 
increase of 4535 on those of the preceding week. The imports 
from Cleveland are still decrgasing in bulk, as a consequence of 
the high prices which prevail in the Middlesbrough market. The 

uction there is fully maintained, there being 111 furnaces in 
last, as compared with a at the same date last year ; 
but the stocks—in the public stores, at all evente— are not being 
augmented so fast as was the case some weeks ago. Messrs, 
Connal’s stores contain a total of 443,839 tons. There is a fair 
demand for No. 3 iron. 

The warrant market opened 7 | on Monday morning at 
68s., but subsequently became flat, business was done down 
to 66s. and to 66s. 10}d. On Tuesday there was rather more 
activity in the market, a good business being done from 67s, 14d. 
cash and 67s. 3d. one month, to 65s. 54d. cash and 66s. 104d. one 
month, prices being rather firmer at the close. arket was 

on Wednesday, with business between 67s. 3d. one 
month, and 66s. 1d. cash. The tone was quiet to-day— 
Thursday—with business from 66s. 1d. to 66s. 6d. cash, and 
66s. 74d. to 67s. one month. 

The inquiry for makers’ iron being somewhat restricted. there 
is again a reduction of prices all round. Good marketable 
brands have declined 1s. 6d. per ton, and No. 1 specially selected 
brands from 1s. 6d. to 3s., while No. 3 have in amounts 
varying from 6d. to 1s. 6d. per ton. 

he values of malleable iron are nominally unaltered, and the 
works continue very busy with contracts ; but fresh orders could 
hardly be plosed at present prices, which will soon have to be 
modified should the market for raw iron continue to decline, 

The manufactured iron trade is quieter, and the exports lighter 
than has been usual for a considerable time. Last week's ship- 
ments included £18,000 worth of miscellaneous articles, of which 
£8850 went to Calcutta, £2400 to Brisbane, £1773 to Halifax, 
£1660 to Japan, and £3047 to Trinidad and Demerara. Prices 
of manufactured iron, though nominally unaltered, are under- 

to be somewhat easier. 

At the port of Glasgow the coal trade is not at all satisfactory. 
It does not improve, as was expected when the mining disputes 
were settled. Shipments are comparatively poor. Prices have 
been reduced, but the trade does not improve. There is a better 
demand at some of the other ports on the west coast, but in the 
eastern mining counties the trade is very inactive. It is some- 
what remarkable that, while the shipments from all ports in the 
United Kingdom show an increase of 256,420 tons for January, 
1880, as soos January, 1879, there is a decrease of 8242 tons 
in the total shipments from Scotch ports during the same month. 
Hopes are still entertained, however, that the spring will bring 
an improvement in the coal trade. 

An effort has been made by some of the coalmasters to reduce 
the miners’ wages, but as yet the w: have not generally been 
interfered with. The output of is large, pad par a meeting 
of miners held at Motherwell a few days ago, it was proposed to 
turn out only two instead of two and a- tons day, as at 
present. The motion was defeated, however, by a Seodndoriiy. 


WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 

An important question has been again raised at Cardiff by the 
grant of a certain wide extent of shore. It is cortended that the 
—— of this place to the docks nye d adapts it for 

uilding, and that if ironmaking could be carried on 
there it would be infinitely preferable to continuing the old fur- 
naces up the hill in operation. The question is an important 
and a large one. I believe that the furnaces of the future will 
be nearer the sea, as Spanish ore has certainly replaced Welsh, 
but it will not be done during this revival. 

In addition to substantial orders being placed for America, 
Servia and B: ia are entering the market, and good continen- 
tal orders are ex en our home railways and collieries 
are steady and large buyers, most of them having run very short. 
Taken ther, the iron prospects are mao and every one 
from Ebbw Vale to Landore has about as much as it can do. 

In the revivals is to be noticed a very gates one at Blaina. 
A blast furnace was blown in on Monday in the presence of a 
large number of spectators. . Thomas has — selected 
as manager, and he has gathered a number of experienced hands. 
The pits in this district, Lancasters, are working well, and the 
ao Company are about adding largely to their mills and 
furnaces. 


The revival at Hirwain well, The manager will be 
. Wm. Davies, form: of Gadlys, A and it is a good 
of ths Works to know ‘has 


cellence and in mand; Sir Wm. Armstrong, 

others, selecting ys iron for his best uctions. 
There are good prospects of a revival at Nantyglo, another 
the deserted ironworks. is a tin-works now forming 


of 
wi 


There is another movement afloat respecting the Garth Anchor 
and Chain Works, but whether it will come to anything depends 
in a great measure upon the old shareholders. It might be 
ode to get a company together if a moderate price were 
named, but the failing of most of the old companies has been to 
put too high a figure upon their r, works, thinking the 

revival would justify it, and in several instances to m 
omen it has put out a very age teen. light. Plymou' 
would have been going now but for obstacles of this sort of 
character, and other works might be named in the same any. 

There is one speculation that promises to be overdone, and that 
is tin-plate. I heard of works quoting over 30s. per box for tin- 
new works, or a footing in old ones, 01 e mn 
state of lage tan a few months there will be a eladierthle 
addition to Lge ya power in Wales. 

The matter of production reminds me of the increased produc- 
tion of pig iron. Without exception the furnace producing 
power ales has been greatly increased, Cyfarthfa, for 
instance, turning out 230 tons daily per furnace instead of 150, 
coming to hand. One 

e consignments ore are 
of 10,000 tons for th tome 
Penarth by Taff Vale. 

Scientitic men are discussing the narrow escape the Welsh 
colliers had from an accident owing to the remarkable fall in the 
barometer last Sunday week, but some quite as narrow have just 
been avoided. At yy Mme, on Tuesday, before the magistrates, 
Richard Howell, collier, was charged with putting the lives of 
nearly 500 men into peril by opening his lamp. He was fined 
40s. and costs. On Saturday a collier was fined 30s. and costs at 
Pontypool for leaving a door open in the pit, and hazarding a 
“ithe docks Swansea, d Newport t a good 

e docks at iff, an present a 

ap] ce, though the fact that many vessels have been occupied 
at Bilbao, and are much wanted here, have somewhat lessened 
the activity at two of them, Newport and Cardiff. This and the 
stormy weather which has prevailed of late has told upon the 
shipments of and the bpm Bae from the whole of Wales 
exhibits a slight falling off, it being under 140,000 tons ; out of 
this Cardiff sent over 100,000 tons. 

There has been no chan 
bunker coal, which is ly fixed at a higher rate than the 
cargo, has been sold less, but on the whole pi are unchanged. 
Newport has been in rivalry with Cardiff in this matter, and has 
not enjoyed a tithe of the advance that was obtained by Cardiff. 
The American ship Guygoss is coming from Bristol to load 2100 
tons of iron at Newport for New York. 

The strike amo the iron miners in the Forest of Dean 
ended. Iron pig is quoted in the Forest for March at £7 10s. 
The Ponsard Steel Company, in the Fo: has been started; 
capital, £300,000; Mr. McEwen, chairman. wlais is going on 
actively with its tin works plans. Machinery is coming to hand 
from chester. 

An inquiry has been opened at Cardiff into the cause of the 
rom Waynes, rdare, and many principal men 
coal trade are watching the inquiry. 


PRICES CURRENT. 


THe prices are corrected up to last night, but it should be 
borne in mind in many cases makers are to quote different 
terms for special contracts. It is obviously impossible to specify these 
cases and terms, or to give more than the market quotations and makers’ 
prices. Readers should also refer to our correspondents’ letters. 


PIG IRON AND PUDDLED BARS. 
G.m.b.—No. 1 6! Glengumock—No. 1 445% 
-m.b.—No. 1.. —No. es 

No.8 .. 8 8 6 

Gartsherrie No. -- 4 0 0! Dalmellington—No.1.. 313 0 

No.8 .. 810 0 No.8... 8 6 0 
Coltness—No.1 .. .. 4 2 6 At 

No.2 .. .. S11 0 

Summerlee—No.1 .. 4 0 0| Shotts—No.1.. .. .. 00 
- 3.8 0) No.8... o Sil 6 
Monkland—No. 1 At 
8 
Clyde—No. 1 +» $11 6 | CLEVELAND— 
Me. 8 .. 6 0} Be os co 
Govan—No.1.. .. S11 No. Bee o 86 O 
At Broomielaw. | No, 4, foundry .. .. 3 2 0 
Calder—No.1.. .. .. 4 0 0! No. 4, forge .. - 8 8 6 
No.8.. .. .. 8 8 0{| Mottled or white 816 
At Port Dundas. | Thornaby hematite .. 0 0 0 
TREDEGAR—MoONMOUTHSHIRE—NO. 8 tin-plate pig iron, 130s. at 
” ” do. 
s. d, s. d. 
Wates—Iron rails, f.0.b. oo 90 0t0o 950 

1, at Sheffield .. 8315 0t0 400 
-- 8310 Oto 315 0 
Lancashire, in Manchester—No. 8 & No.4 312 6to 0 0 0 
K. H. Messetmoun 615 0t0o 700 
Hematite, at works, Millom ‘ Bessemer "— 
No.1toNo.3 - 610 Oto 615 0 
Forge, mottled and white .. 60 0 
ematite—No. 1 to No. 3 - 610 0t0 615 0 
Puddled Bar— 

Watres—Rail quality, at works oe + 610 0t0 000 
IDDLESBROUGH -y plate quality, per 0 
LANCASHIRE oo eo 610 0to 7 00 
Guasoow, f.0.b. .. ee oe oe 6 0tc 000 
MANUFACTURED IRON. 

Gascow, f.o.b., per ton oe 910 0to10 0 0 
Wares—At net .. ee oe 9 0 Otol0 0 0 
MUDDLESBROUGH .. ee 910 Oto 915 0 

Boiler Plates— 
WELsH se ee oe 12 0 Oto 0 0 6 
Lancasuire, to5cwt.each plate .. .. 1010 0t0 1310 0 
SHEFFIELD .. 1010 0t0 1310 0 
Bow and Low Moor— 
Under 2} cwt. ot. percwt. 1 2 Oto 17 0 
4cwt. up to 7 cwt.and upwards . 110 Oto 119 0 
STAFFORDSHIRE, per ton ee 1010 Oto 13 0 0 
free on trucks @0to12 5 0 
Guascow, f.o.b., per ton 1010 Otoll 0 0 
Angle Iron— 
BowLine and Low Moor, percwt,.. .. 
STAFFORDSHIRE, per ton oe 910 Oto12 0 0 
LANCASHIRE os os eo 9 0 0 0 
STOCKTON .. ee es 00 0t09 00 
RounD Oak os és 10 2 6to15 0 0 

AND 815 Oto 915 0 
WELsH os os ee ee 910 0 
Gascow, f.o.b., per ton - 810 0t0 9 00 
Bar Iron— 

Low Moor and Bow ina, per cwt. .. - 019 Oto 140 
STAFFORDSHIRE, per ton ee a + 9 0 0to 1210 0 
Rounp Oak és 912 6t. 000 
Merchant Bars— 
SrockTon .. os 810 0t01010 0 
LANCASHIRE 815 Oto 9 5 0 
from warehouse .. 910 0t0 000 
” oe +110 0t 000 
” + 1310 0t. 000 


in prices of coal. In some cases | Coke— 


Fes. 27, 1880. 
Nail Rods.—Guascow, f.0.b., perton .. 9 0 0t0 000 
Rails—Gtascow, f.o.b., per ton «o 8 0 Oto 810 0 
CLEVELAND oe oe 81 0t 900 
WALEs ee os 814 0t0 900 
Railway Chairs—G.ascow, f.o.b.,perton 5 0 0 to 610 0 
Pipes—G.ascow, f.o.b., perton .. 5 0 Oto 610 0 
Sheets—Guascow (singles), perton.. ..11 0 Otoll10 0 
- 10 0 Otoll 0 0 
STEEL. 

SuerrieLp—At works— ; £28. 4. 
steel os 1440 22 0 0 
Ordinary cast rods os 165 7 6t022 0 0 
Fair average steel so oo es + 2 0 0to 33 0 0 
Sheet, crucible .. oe 21 0 Oto6l 0 0 
oe 16 0 0t022 0 0 
Second-classtool.. .. 82 0 000400 
ee ee 49 0 O0t0 76 0 0 
Best tool oe oe 500 0 0 
ee 75 0 Otoll2 0 0 
at ee ee de 0 0tc 000 
Shethield skip plates. 1s 0 0 0 

Sheffield steel boiler plates ee on « 1610 0to 1710 0 
Wares—Rails .. se ee ee 1010 Otoll 5 0 
Bessemer pigiron .. oe «+ 615 Oto 710 0 

MISCELLANEOUS METALS. 
Co: ton 4110 
it se! oe 79 0 Oto 8010 0 
British sheets, strong .. ee ee + 8210 0to 8310 0 
Tin—Straits os 93 0 0 
itish blocks, refined.. ee oe -- 101 0 0to0 1020 0 
bars ee -- 100 0 Oto 0 
Lead—! lish oo ee 20 0 0t0 00 0 0 
8) oo oo 1810 0t0 1812 6 
eet, ee oo ee 20 0 2010 0 
ee ee ee oe es 0 0to00 0 0 
Zinc—English sheet .. oe oo 2 0 0t0 2610 0 
Phosphor Bronze—per ton— 

Boarkng metal XI se oe 119 0 Oto 0 0 0 
0 0 0 


oe ae 126 
Nickel, per Ib., 28. 6d. to 3s, 


COAL, COKE, OIL, &o. 


£8.d.£8.d., Glasgow—Per ton, f.o.b.— 
Cleveland, at ovens 0 16 0O—1 00 Main.. .. .. 0 73-0 0 
014400160 Splint .. .. 0 800 90 
Sheffield .. .. 0150-0170 Smithy .. .. 0116-018 

4 
South Durnam .. 0 86-0150) Pemberton aft. 0 66-0 7 
Forge coal .. 0 5 
Best, at pits .. 0 80-0110 0 40-0 4 
Slack 0 33-0 60 
South Yorkshire—At the pits— 
+» « 011 2—01811 | Oils, tun— 
Silkstone,house 0104—0 116) Lardoil .. .. 41 00-4400 
Conver! 0 76-0 90 27 7 6—27100 
Steam *.. 0 63-0 70] Rapeseed, brown 28 12 6—28150 
Slack . .. 0 400 56 0 0 0-30150 
Steam, less2}.. 0 8 3—0 106 (per gal.) .. 0 0 6—00 6} 
House, at port 0 79-0 93 
Small steam .. 0 23—0 36/Tallow .. .. .. 4300-4460 
Small house .. 0 83-0 89 


* Supplied to railway companies and large works. 


PRICES CURRENT OF TIMBER, 


£8. £8 £8. £8. 
Teak, load .. .. ..1210 14 0 | Quebecpine, 2nd,, 13 0 15 10. 
Quebec pines § 0 | Canada, spruce Ist, 10 10 12 10 
ds ce Is! 
pith .. 8 5 410 8rd and 8 10 
New Brunswick . 1 8 0 
St. Petersburg” 0 16.0 
oo 

Ash 85 410 land .. «. «- 810 1010 
Dantsic & Meml.oak 310 5 0 Wyburg .. .. «. 810 ll O 
+s es «oe of 2 5 410 | Battens,allsorts .. 6 0 10 
» undersized .. 110 2 0 | FLoormncsps.sq.oflin. s. d. s. d. 
” oo. pee First yellow .. ..10 0 15 0 
», Swedish . 110 25 » white .. .. 8 6 10 0 
. 215 610 Second quality .. 7 6 ll 0 
Lath, Dantsic,fathom 6 0 7 0 Mahogany, Cu! s.d. 8. d. 

EALS, per U, ican, .. 
by 9in. :— luras, do, .. 0 44 0 

Quebec, pine Ist .. 14 0 24 0 
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THE ENGINEER. 


THE PALLISER GUN EXPERIMENTS. 

Sir W. Pawuiser carried out an enterprising pro- 
e of experiments on double loading at Erith on 
Wednesday, March 3rd, his object being, as he expresses it, 
“to ascertain the ultimate strength of a gun lined with a 
coiled barrel 7in. in bore and barely 3in. thick, and in the 
event of the gun bursting to see whether or not it ex- 
plodes with violence.” It is natural to ask the question 
whether this experiment is connected with the recent 
trials of the Thunderer gun, and whether its results are 
intended to bear either upon the question of how that gun 
burst, or upon the relative powers of Woolwich guns 
roper and Palliser guns. The object as stated by Sir W. 
Pal iser necessarily connects i with the last-named 
— for if itis shown that the ultimate strength of a 
coiled inner barrel is greater than that of a steel tube, 
and that such a barrel yields gradually, it gives support to 

Sir W. Palliser’s steady advocacy of coiled iron. I 
bearing upon the cause of the bursting of the Thunderer 
gun is Jess apparent, but we believe that Sir W. Palliser 
would trace the connection in the following way. He 
holds that the mischievous strain falls on the gun exactly 
at the seat of the front charge of a double-loaded 
gun, and that a gun burst simply by double loading 


ts | vent was drill 


169 


blowing out at the 136th round. The double coil had 
then been removed and entered as a lining to the 10in. 
gun employed in this trial, the chase being at first bored 
out to a diameter of Sin. and rifled. In this condition, 
weighing in all 9 tons, it was tested very severely at Shoe- 
buryness in consequence of a gun with asteel lining having 
given way. Fifty rounds with 30 Ib. of R. L. G. powder 
and 180\lb. shot were first fired, next seventy-seven 
rounds with 180]b. shells charges increasing from 
121b. to 301b. of R. L. G. powder, then twenty-five 
rounds with 22 lb. charges and 120 Ib. shells, followed b; 

five rounds with 22lb. charges and 120]b. shells, wi 

air spaces of 10in., 20in., 30in., 40in., and 50in. succes- 
sively between powder and projectile. Then were fired 
five rounds with similar charges and shells, but the 
latter were filled with 1241b. of R. L. G. powder, and 
made to burst in the bore. The coils bulged, but did 
not burst. The gun then went to Newcastle, and a new 
and it was fired, at Ridsdale, ten 
rounds with 30]b. of R. L. G. powder and 180 lb. pro- 


third tube 0°75in. thick, bringing the calibre to Zin. In 
this state it was rifled and fired two rounds with 274 Ib. 


of powder and with a 115 Ib. shot. 
is gun, then, has performed very hard service 


jectiles. Next it was bored up to &}in. and lined with a| a Tin. bore—vide the Official Laborator 


say that one-eighth the size would have been the proper 
dimension. We have before observed that we do not think 
it fair to expect Sir W. Palliser to use R. L. G. powder 
as has been suggested, merely because it would 
be more severe, or use it was at one time the service 
powder for guns of this size. We believe, however, that it 
was very desirable to use pressure gauges in the gun in 
order to get the full benefit of the experiment and satisfy 
objections. That objections to making a comparison 
between powder results irrespective of size of grain are 
not frivolous may be seen from the fact that nearly equal 
charges of pebble and R. L.G powder in a gun 
have given about 5 tons and 25 tons pressure re ively. 
On Sir W. Palliser’s side it may be mentioned that the 
service a charge for the Woolwich 7in. gun now 
consists of “30 lb. of pebble powder or 22 lb. of R. L. G. 
powder,” which furnishes an orthodox scale of compari- 
son between the effect uf these two classes of powder in 
Treatise on 


Ammunition — so that it may be ur that pebble 


powder is a recognised class of powder for a 7in. gun and 
| that the pressure may be ew well known and regis- 
_ tered in the Royal Arsenal. 


would yield at this place. He admits, of course, that 
the gun recently burst at Woolwich was burst by double 
loading, but he considers that its turret companion gave 
way at a point further forward, consequently we believe 
that he is not yet safisfied that double loading was the 
real cause of its destruction. The Erith experiments, so 
far as they may be found to localise the exact position of 


the strain, would so, he would consider, bear out his | sh 


opinion. Shortly then, it would be Sir W. Palliser’s wish 
that the gun to be tried should bear a great strain ; 
should ultimately yield gradually, giving notice of its 
yielding, and lastly, should furnish evidence that the 
strain popes x | on the precise spot where the front 
charge is situated. 

The gun tried was a 7in. rifled gun of 95 cwt. 
converted from a 10in. shell-gun of 84 cwt. by means of 
a coiled wrought iron barrel. The piece was a veteran 
the shell or outer casing of it being a 10in. gun which had 
been fired in the trenches at Sebastopol in1855 ; we 
suppose it must have been one of two 10in. guns mounted 
rather late in the siege, which did good work against the 
left face of the “Great Redan.” This gun had been struck 
and cut by shell in the muzzle. From a sentimental 
point of view, it was melancholy to assist in its vivisec- 
tion in its old age. 

The strength of the piece of course depended on its inner 
tubes, which also had a history. There were three of 
them, as shown in Fig. 1. The outer of the three had 
been placed originally in a 68-pounder gun of 95 cwt. 
with a steel tube inside it. The steel tube had split in 
firing, and had been bored out, and the second coil had 
been inserted, of 7in. The 68-pounder 


gun thus lined severely tested in various ways 


—we might almost say tested to destruction, the breech 


taining the strain really incurred by the 


PALLISER GUN EXPERIMENTS 


indeed with the exception of the inner coiled tube. It 
weighs 95 cwt. Sir W. Palliser proposed to fire the 
following rounds in succession from it, unless the gun 
gave way during the trial. First round: rear : 
13 lb. 12 oz. powder, with 88 lb. shot; front charge, 10 Jb. 
10 0z., with 75 Ib. shot. Second round: rear sans, 
16 lb. with 100 lb. shot ; front charge, 11 Ib. and 85 Ib, 
ot. Third round : rear charge, 18 lb. with 100 lb. shot ; 
front charge, 12 Ib. and 85 lb. shot. Fourth round: rear 
charge, 20 lb. and 100 lb. shot; front charge, 13 lb. and 
85 lb. shot. Fifth round : rear chee, 22 1b. and 100 Ib. 
shot; front charge, 14 lb. and 85 1b. shot. Pebble powder 
to be used poe te ng Sir W. Palliser fixed the weights 
of powder and shot of the first round on a principle of 
peeeen to the 38-tou gun ammunition—that is, 95 ewt. 

ing one-eighth of 38 tons, he considered that ammuni- 
tion weighing one-eighth the amount of that fired in the 
latter gun would throw a similar strain on the former. 
It will be seen that 110 lb. and 85 Ib. are eight 


times 13 lb. 12 oz, and 10 Ib. 10 oz. respectively, . 


while 688 lb. and 575 lb. are not so much as eight times 
as t as 88 lb. and 77 lb.; consequently, if Sir 
W. Palliser’s theory is correct he would not be doing his 
own full justice. Probably artillerists generally | 
would not be prepared to admit his theory, however, 
fora moment. It seems ungracious to cavil at the con- 
of so an experiment. There | 
can be no question that the programme was very severe, 
and that Sir W. Palliser howell t confidence in | 
his gun to undertake it; but to benefit by it, it is 
necessary to analyse carefully, and we must begin by | 
pointing out that there is considerable difficulty in ascer- 
n. Pebble 
gun than a 


powder gives a much less strain on a 


| Sir W. Palliser contemplated the use of pressure gauges, 
| and borrowed some from the Arsenal with a view to 
| suppl ing suitable gauges for the case before us, but 
' concluded that to enter them in the breech would weaken 
it, and a gauge there, or in rear of the rear projectile, 
, would not give the pressure at the most important place, 
| while a gauge in the base of the front —_ a 
| he considered, be destroyed by im of the point o 
| the rear projectile. We regret this decision, because we 
believe that the point of the rear projectile would not 
strike the base of the front one, at all events when the 
charge between them became considerable ; and this is 
when the pressure becomes test, and its register 
becomes most important. ir W. Palliser suggests 
, another standard of comparison of pressures, namely, the 
| permanent enlargement of the bore of the gun, which 
he considers app icable to cases of very great strains. 
To this is to objected that there is no standard of 
this kind established at present; moreover, that such e me- 
thod of register depends much on the material employed, 
and is open to the greatest objection when different mate- 
rials are used. For example, supposing we find a large 
permanent expansion registered in Sir W. Palliser’s gun 
with coiled iron linings, the advocates of such guns may 


"argue from it that the pressure was enormous, and the 


n tw be accordingly praised. Opponents, on the other 

d, may urge that it showed the material yielded, and 
was, therefore, bad, rather than that the pressure was 
great. Weare not now speaking of other proofs that may 
exist of the high-pressure, but of the value of the 
matic measurement of permanent expansions for 
purpose, which, we a under present conditions, 
open to grave question. To come briefly, however, 
to what might be looked for in these trials, we 


larger. To roportions out fully, the grains shonld 
have been wack Ls ler, though we are not prepared to 
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admit are very exceptionally severe tests. We have the 
means of forming an idea of the amount of strain due 


to the powder pressure if fired under ordinary conditions | i 


if we ascertain what pressures are obtained in the Royal 
Arsenal from the service 7in. gun with the same powder. 
We have no means of directly ascertaining the pressure 
actually developed, which may be exceptional, the front 
charge being fired under the impact of the hinder pro- 
jectile, and, whether by flash or blow, under abnormal 
conditions. It may be questioned, however, whether the 
pressure gauge at Woolwich in the base of the front 
shot told us very much more than we may safely assume 
to be the case. We have Sir W. Palliser’s system of 
measuring the bore in various places, which if not com- 
parable with any known standard—at all events has a 
special value of its own in telling the exact place where 

maximum porae was exerted. This we hope will 
be made clear by Fig. , which shows the gun in sectio 
double loaded with the maximum weights of charges an 
shot, as laid down for round No. 5. Underneath this 
will be seen five spaces running parallel to the bore, like 
five narrowed longitudinal sections of the bore with the 
lengths measured from the muzzle in feet and inches, and 
the positions of projectiles and charges marked for the 
five rounds. The diameters of the bore in the various 
places where it was measured at the conclusion of each 
round will be found entered on the space so numbered. 
That is to say, between the upper parallel lines marked 
“No. 1 ronnd” are entered the measurements of the bore 
after the first round. The object of this is to enable a 
reader to see at once where the enlargement took p 
and how far the = permanently expanded opposite each 
cartridge or each projectile. 

The gun was mounted on a low, rough, wooden frame, 
sliding on its wooden edges up an incline of about 1 in 7, 
AA in Fig. 2., being oo by strips of wood 3in. wide. 
The incline measured about 21ft. long, furnishing 15ft. 
recoil, the carriage pene about 6ft. long. At the top of 
the incline was a vertical beam 12in. thick, with a spring 
buffer te stop the carriage—vide B in Fig. 2. The means 
of firing were very simple. A lanyard was guided to a 
covered spot at a distance, enabling the gun to be fired 
by hand and friction tube. The gun was allowed to 
recoil up the incline, and check itself by friction, and the 
buffer and rope breeching; and was run forward by 
means of a rope when necessary. The whole was covered 
in with timber and earth for safety; and a rough earth 
butt was made opposite to the gun’s muzzle. 

Round 1.—The gun was loaded as laid down in the 
programme, first with a charge of 13 lb. 12 oz., then with 
an 88 lb. cast iron shot with Woolwich gas-check, but 
without studs, in order to enable it to go home past the 
termination the rifling. Over these was rammed 
home a charge of 10]b. 100z., and a 75 lb. cast iron 
shot with gas-check and studs. No very marked result 
was produced on firing. The gun ran up its rails 
fairly, and the bore was measured as registered in 
parallel space marked No. 1 round in Fig. 1. 

Round 2.—The gun was loaded in succession with 
16 lb. of powder, a 100 lb. cast iron shot, without studs 
but with a gas-check, 11 lb. of powder, and an 85 lb, 
shot, with studs andgas-check, and fired. The measure- 
ments taken afterwards are registered in the space 
marked for No. 2 round. 

Round 3.—The gun was loaded successively with 18 Ib. 
of powder, 1001b. shot, 121b. of powder, and an 85 lb. 
shot, and fired. For this and with successive rounds, all 
shot had gas-checks and studs. The recoil was now very 
violent, and a curious effect was produced, the gun 
coming violently in contact with the buffer, the latter 
threw it upward, causing the breech to rest against the 
third cross beam from the buffer, as shown in Fig. 3, 
the front edges of the rough carriage being forced into 
the timber floor, so that it required some little time to 
release and lower the gun safely. A larger number of 
bore measurements were taken, as shown in the space 
between parallel lines, “ No. 3 round,” Fig. 1. 

Round 4.—The gun was loaded with 20 lb. of powder, 
a 100lb. shot, 131b. of powder, and an 85 lb. shot, and 
fired, the expansion being registered in the space between 
parallel lines marked “ No. 4,” Fig. 1. 

Round 5.—The piece was loaded with 22 lb. of powder 
a 100\b. shot, 141b. of powder, and an 85 |b. shot, and 
fired. The splinter proof roof fell in over and round the 
gun, which did not appear outwardly to be injured, but 
it was impossible to obtain exact results for a con- 
siderable time. These results, however, we hope to be 
able to supply. 

Whatever the result may be the gun has stood admir- 
ably. We believe that permission was given by the War- 
office to fire the service Tin. gun with 30 lb. of pebble 
powder and a 160 lb. shot. In actual amount the fourth 
round consisted of 33 lb. of powder, and 185 lb. of shot, 
but the great strain is of course due to the distribution 
of the charges and shot. The gun had been certainly 
sorely tried, and to start with it was only a converted 
cast iron gun with interior tubes. Sir W. Palliser is 
therefore to be congratulated on its standing so well, and 
also for exhibiting signs of gradual yielding, though at 
present such as would escape notice in actual service. 

As concerns the local action of the pressures on the bore, 
taking the registered expansions as far as we have them. 
We may observe a little inaccuracy in measurement, but 
this must inevitably occur. For example, the bore at 
7ft. depth imereases up to an extent of ‘008in. at the 
third round, and drops again at the fuurth. The 
bore cannot be measured in precisely the same 
spot each —_ and expansion need not be perfectly 
concentric and symmetrical. It will be seen that 
the measures consistently show a maximum permanent 
expansion opposite the front portion of the front car- 
tridge. Round 2 shows + 0°0l0in. increase at 6ft. Gin. 
and +0°009in. at 6ft. 3in. from the muzzle, the middle of 
the front cartridge being at 6ft. 4}in. Round 3 shows 
+ OOllin, at 6ft. 0°019in. at 6ft. 3in., O°022in. at 


lace, | gun, be 
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have a gun that has already suffered the most | 6ft., and OO10in. at Sft. 9in. from the muzzle, the centre 
- severe usage subjected to what any candid person must | of the front charge being at about 6ft. 2hin. Round 4 


shows an — of pro 
opposite the t portion o' nt 
ab omer that the great strain falls on the barrel about 
the front of the seat of the front charge, as argued by 
Sir W. iser, but also of course by others. We 
think it will be difficult to bring the question to the 
nicety argued for by Sir W. Palliser on the above data. 
This does not in the least prevent the result of the experi- 
ments being remarkably successful in establishing the 
great resisting power of the gun rimented on. : 
It may require explanation how it is possible for this 
gun to have stood the tests im onitat all. First, 
then, it must be remembered that coil tubes entered into 
@ cast iron o by the muzzle must, of necessity, be as 
ie erefore, as strong at the muzzle end as at the 
breech end of the bore. Such tubes being strong enough 
for the work on at a 
great margin of strength forward—in would be as 
well able to stand a charge fired half-way up as at the 
bottom of the bore. They could hardly be better made 
for thisexpress experiment. If the 7in. Woolwich gun is 
allowed to bear on service 30 lb. of pebble powder and a 
180 lb. shot, the mere weight of powder and metal em- 
even in the fifth round, 36 lb. of powder 
and 185 lb. of shot, doubtless might be well borne. 
There remains still the violent and sudden action due to 
the position of the front charge between the two shot. 
This action we have said in the case of the 38-ton gun was 
apparently so violent as not to resemble the normal ex- 
plosion of powder. -This strain, Sir W. Palliser’s 
ing a converted and old weapon, has borne 
wonderfully well, at all events up to the fourth round, and 
deserves very high praise for it. The coils have been 
abundantly proved to be admirable. The question may 
perhaps be raised whether our present large —. coils 
would stand as well. As the experiment stands, Si 
Palliser has made out a case for coiled inner tubes 
of iron. But it must not be forgotten that the analogy 
between large and guns is comparatively remote. 


THE ST. GOTHARD TUNNEL. 

For the second time the human pholadean has per- 
forated the Alps. The first hole through the great stone 
wall, the Mont Cenis Tunnel, was commenced in August, 
1857, and the advance headings met on Christmas Day» 
1870, the Mont Cenis Railway being opened in Septem- 
ber, 1871. The time occupied by Grattoni and Som- 
meiller and their collaborateurs in piercing the mountain 
was thus nearly thirteen and a-half years; but as the 
enlargement works, though kept well up with the heading, 
and making the railway, occupied eight months more, the 
work occupied altogether fourteen years and five months, 
The Mont Cenis Tunnel unites the French railwa 
system with that of Italy, and has become the great hig 
road to the East for all Western and most Euro 
travellers. The tunnel extends between Modane and Bar- 
donecchie,and is thusconfined to Frenchand Italian terri- 
tory. It is 12,224 metres, or 7°57 miles in length. The 
construction of this tunnel was watched with the 

reatest interest, for not only was it novel in its great 
ength, but the difficulties that were likely to be met 
with were considered almost insurmountable ; especially 
by those who are fond of predicting "open new depar- 
tures in works of great magnitude. The hardness of the 
rocks, much of these being serpentine, quartz, and 
schistose granite, made the work one of great difficulty, 
especially as its novelty demanded boring tools, which 
had even to be invented, and a mode of application of 
motive power which had been little employed, namely, 
the use of compressed air for tunnelling work, as pro- 
posed by Giovanni Piatti. After various hindrances 
and difficulties, however, the work was completed in 
1871, and in itself affords a grand monument to the skill 
of Signors Sommeiller, Grandis, and Grattoni. A re- 
markable monument of characteristic design by Belli has, 
moreover, been erected in Turin to commemorate the 
iercing of the mountain, the Fagan being due to 
unt Marello de Panissero. e monument is 65ft. 
in height, and 25ft. in diameter at the base, which con- 
sists of piled-up rocks of large size, with seven Titans at 
different parts ostensibly grappling with and supporting 
the pile. At the top floats a Genius pointing to a slab at 
its feet, on which are inscribed the names above 


mentioned. 
After the successful completion of this work, it was 
not to be supposed that much time would be allowed to 


elapse before Germany, Switzerland, and Italy would see 
the necessity of connecting the railway system of Italy 
directly with the more northern parts of Europe without 
going into French territory. e St. Gothard Railway 
mpany was formed in 1871. This was more correctly 
an international association, with £4,080,000as capital, one- 
great engineering contractors of Europe were invited by 
third of the capital being raised by each nation—Germany, 
Italy, andSwitzerland. Thecompany thusconstituted was 
finally formed in Dec., 1871, and in the spring of 1872 the 
the company to tender for the construction of a tunnel 
through the Alps between Gischenen and Airolo, the 
rimary surveys having already been made by M. O. 
Ipke, C.E., who set out the line of the tunnel, a 
work of t difficulty, owing to the necessity of em- 
ploying fteen stations, some of which were only acces- 
sible with ~~ trouble. In reply to the invitation 
for tenders, M. Louis Favre, of Geneva—who was known 
in Switzerland and France us an able railway engi- 
neer, and as the contractor who executed the 
important works, including long tunnels, on the 
Lyons and Geneva Railway—sent in a _ tender 
which proved to be the lowest. The total amount 
of his tender, including all the works, and lining 
the tunnel with masunry, was about £2,000,000, or £136 
per metre run. The lowest ef the other tenders, of 
which there were seven, was from the Italian Pu 
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Works Ornpeay for about two and a-half millions 
sterling ; and whereas M. Favre only required eight years 
to complete the work, the other required nine, For the 
guarantee of his engagement M. Louis Favre furnished 
a8 caution money £320,000. At the end of the — 
year if the work is not completed a sum of £200 will be 
drawn from the caution money per day during the first 
six months. At the end of this time the penalty will be | 
£400 per day, and all the caution money will be forfeited 
if the work is not completed at the end of the:ninth year. 
The Italian company would only forfeit the caution 
ae at the end of the eleventh year. The contract was 
signed on the 7th of August, 1872, and approved 
by the Federal Council on the 23rd of the 
same month. Many obstacles prevented M. Favre from 
beginning the work at once. The approaches to the 
tunnel heads which were to be made by the company, 
were not completed, and he could not commence his o 
tions. Moreover, the opposition of the Italian Govern- 
ment demanded that half the works were to be granted 
to the Italian engineers who had made the Mont Cenis 
Tunnel, caused delay. M. Favrehad muchtroubleuponthis 
question, and negotiations lasted more than two months, 
and the time for m the St.Gothard Tunnel is to 
be reckoned from the middle of November, 1872, when 
the work was really commenced. The length of the 
tunnel is 14,920 metres, or 9°25 miles. The dimensions 
of the tunnel are nearly identical with those of the Mont 
Cenis Tunnel. The height to the crown of the arch is 
6 metres, or 19°68ft.; maximum width, 8 metres, or 
26°24ft.; and minimum width, 24°93ft. Various systems 
of construction are adopted according to the nature of 
the ground. These were very fully illustrated and 
described in Tue Enorneer for the 2nd October, 1874, 
256 and 257, but we now reproduce the sections 
or the convenience of our ers on 180 and 181. 
The highest part of the tunnel is 8781 ft. above sea level. 


r W.| M.F 


. Favre commenced working with Dubois and Francois 
rock drills, which were simpler than those of Seattheiller, 
by compressed air ripped by steam engines; but he 
terwards employed McKean’s rock drills, and turbines 
to work the air compressors. The turbines were obtained 
from Messrs. Escher, Wyss, and Co., of Zurich, three being 
placed at the Géschenen end, and worked by water from 
the river Reiss under a head of 279ft. At the Airolo end 
of the tunnel three other turbines were placed, worked 
by water from the Tremola under a head of 541ft. Com- 
pressors made from the design of Professor Colladon are 
emplo each capable of supplying about 700 cubic 
feet of air per minute, at a pressure of 8 atmospheres. 
During the course of the work it has been found that the 
water supply from the Tremola was insufficient, and M. 
Favre had to bring water in an aqueduct 3000 metres in 
length from the Tessin to work new turbines and for new . 
compressors, This was about twelve months since ; the 
new turbines were of cast iron, and when these were put 
in it was noticed that the older turbines, the wheels of 
which were in bronze in one piece, were, after making 
155 million revolutions per annum for five years, in 
excellent order, and only required their adjustments, for 
which means were provided. Sixteen compressors were 
employed at each end of the tunnel supplying air for 
working from ogee to twenty rock and for 
ventilation. Other compressors were employed to 
supply the compressed air locomotives with air at 12 
ae for removing the débris to the mouth of the 
tunnel. For removing the débris from the inner 
part of the workings to those a served by 
the locomotive, horses have been employed, and as the 
temperature within the tunnel hasbeen about 100deg. Fah. 
it has been very deadly work for the horses, ten per 
month dying, on an average, out of a stud of forty. 
The rock consists chiefly of a granitic gneiss, much 
fissured, generally free from water; but some trouble was 
experienced in this respect a few mohths ago. At the 
Airolo end gravel, sand, and pebbles were first met with ; 
sum, talc, and mica schist were also found, succeeded 
y a dolomite. At about 286ft. from the end, a bed of schist 
was pierced, which discharged torrents of water; after 
this was passed granitic gneiss was entered. Some serpen- 
tine and other very hard beds have been met with, but 
that which has given as much trouble as any is probably 
the stratum of plastic material described. before the 
Académie des iences by M. Colladon, on the 
12th of January last. This stratum materially im- 
peded the progress of the works about four months 
since, as it transmitted the pressure of the superin- 
cumbent or adjacent material, to the centreing, and so 
great was this semi-fluid pressure that the {very heavy 
granite voussoirs of the tunnel lining were frequently 
crushed. The form of the tunnel, and the different sec- 
tions and thicknesses of lining employed, will be found 
on reference to page 180. The arrangement of the shot 
holeshas been generally very much asillustrated in Fi de 
27, and 28. The McKean rock-drills are capable 
drilling as many as twenty-six holes 4ft. deep in a face 
with dynamite, and properly tam aboubt 2$ cubic 
metres have generally been ainlodoet. The kB... of 
the boring has for some time been at the rate of from 20ft. 


to 24°7ft. per 5 

In speaking of the progress of this work, it has been 
common with ourdaily centemporariestos koftherecent 
completion of the tunnel. It may therefore be as well to 
remind some of our readers that though the tunnel may 
be finished, including lining, for the greater part of its 
length, that part at which the miners have just met from 
the two opposite ends is only the advance heading of the 
form shown in Figs. 9, 14, &c., this heading bei 

ually enlarged as indicated by Figs. 15, 16, 17, an 

y Figs. 22 to 24. The meeting of the miners 
took place at 11.15 on Sunday morning last. Thus 
in 74 years this tunnel, considerably longer than 
Mont = is, which occupied 13} years in construc- 
tion 


mn nearly finished. The completi 
of the work, now that the two headings are united 
a free supply of air established, will be comparati 


; 
| 
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rapid. The tunnel is expected to for c 
the end of September, and the entire system of which ‘| 
is the centre in the summer of 1882, This great work, 
although it has so successfully ended in victory, has cost 
the lives of between sixty and seventy mén, who have 
been killed by the premature explosion of mines and 
other mishaps; many more have been seriously injured, 
and those who have borne the heat and burden of the 
day are well worthy of the medals that were bestowed 
upon them and the féfe with which they were honoured 
on Wednesday at Airolo, ‘and at which the Federal 
Council and the Governments of gee, Ae Italy 
were répresented. The medal was struck at Geneva, and 
is highly spoken of as a work of art. It bears on one 
side the arms of Germania, Helvetia, and Italia, with the 
words Viribus wnitis, and on the obverse, in German and 
Italian, “To the men of the Gothard Tunnel.” i 
The death of M. Louis Favre in July last was an event 
which was scarcely more sorrowfully felt when it took 
place in the tunnel during his usual visit of inspection, 
than it was last Wednesday. To M. Favre much more 
is due than the great work of the construction 
of the tunnel. The work has had a_ chequered 
history. More than once the St. Gothard Railway has 
met with financial difficulties which have had the appear- 
ance of adding the whole enterprise to the list of 
unfinished projects known as follies. On one important 
partof the line, while M. Favre was p i stead ily and 
energetically with the tunnel, it was found early in 1877 
that the engineers of the railway had made a tremen- 
dous blunder in the estimates amounting to something 
like £4,000,000, and the railway work was therefore 
necessarily for a time suspended. Subsequently the pay- 


ments to M. Favre became irregular, and difficulties 
seemed pu ly thrown in his way. Favre’s energy, 
zeal, and determination, however, overcame them, and 


those who would have caused a rupture between 
him and the International Society were foiled. 
In many ways the successful termination so far of the 
main part of the St. Gothard Railway works is due to 
tions have been sigularly proved by the progress of the 
greatest tunnel in the world, and in his death at the 
age of only fifty-three years, the engineering pro- 
fession lost a member of singular ability. He was one 
of those men who unite the skill of the experienced 
engineer with that of the contractor, and are thus often 
the real authors of the success of the work they do under 
the names of others. 

Already another Alpine tunnel is projected, and no 
doubt the successful progress of the St. Gothard Tunnel 
has been the chief cause of the proposal to cunnect the 
Swiss railway system with that of Austria by a line 
running along the right bank of the Inn between Inns- 
bruck and Landeck and Bludenz, through a tunnel in 
the Arlberg of the Rhaetian Alps. The object is to 
render the two countries independent of the South 
German railways, over which the traffic is now directed. 
A further advantage is that the line would enable 
Austrian and Hungarian breadstuffs to compete in 
Switzerland and Eastern France with corn coming from 
Russia vid Genoa and the Gothard Railway. The new 
line is divided into two sections—the first running from 
Innsbruck to Landeck, the second from Landeck to 
Bludenz. The former will be 72 kilometres long. Its 
construction presents no extraordinary engineering diffi- 
culties ; the greatest gradient is 1 in 110, and the 
sharpest curve makes a radius of 300 metres. The cost 
of this section is computed at 7,600,000 florins, equal to 
105,560 florins per kilometre. The stretch between 
Landeck and Bludenz will be a mountain line from first 
to last. In the valley of Rosanna the gradient is 1 in 40. 
The road will cross the valley of Pangnau on a viaduct 
of three arches, each having a span of 60 metres. The 
length of this stretch is 54°75 kilometres, the total esti- 
mated cost 11,784,000 florins, equivalent to an outlay 
per kilometre of 216,900 florins. It is expected that it 
could be completed within four years from the time of 
commencement. At St, Antoine, 525 metres above 
Landeck, will begin the great tunnel, The tunnel 
according to this project, will have a total length o 
10°270 kilometres, and open on the eastern side of the 
mountain at a height above sea level of 4036ft. Its 
culminating point will be 4060ft., and its opening on the 
eastern or Swiss side 3766ft. over the level of the sea. 
Between the mouth of the tunnel and Bludenz the line 
will be carried by viaducts over the ravines of the Hollen 
and the Schmidt, and through two minor tunnels—one 
170, the other 120 metres in length, The estimated cost 
of the great tunnel is 16,216,000 florins, being at the rate 
of 1,580,000 florins per kilometre, The period of con- 
struction is computed at from five to six years. The 
total length of the line will be 137 kilometres, its total 
cost 35,600,000 florins, and the mean outlay per kilo- 
metre 260,620 florins. This line may not be constructed, 
but the project was some time since laid before the 
— Parliament, and is looked upon with much 

vour. 


NEW CENTRAL STATION, MANCHESTER. 
On 176 we give some further illustrations of the 
details of the roof of the Central Station, Manchester. These 
details are of the intermediate ribs, purlins, ridge and furrow 
roofing, and connections of purlins, ribs, and bracing. The 
other illustrations of this fine roof were given in our impres- 
sions for the 13th and 27th ult. 


Ar the monthly meeting of the South Staffordshire Institute of 

ing Engineers, on Monday, the members had before them 
several different kinds of hooks for the prevention of overwinding 
at coal pits. . Ormerod’s, Walker's, and Sugden’s detaching hooks 
were described, and Mr. Leon it exhibited his patent safet; 
apparatus and detaching hook, and Mr. Hamble showed King’s 
patent and two of his own hooks ; one for the prevention of over- 
winding, and the other for arresting the cage on the guides if the 
broke. committee, which Mr. i 

.C.E., the secretary, was report mem- 
bers as to hook was the suitable, 


Smith, | admission made by Mr. B 
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LETTERS TO THE EDITOR. 
We do net hold ourselves responsible for the opinions of our 
(We do for 


GAS ENGINES. 

Srr,—Referring to the article on gas engines in THE ENGINEER 
of 20th inst., we should be glad to be allowed to say that we also 
‘orm both compression and expansion in one cylinder — at 
east in our 3-horse power and 5-horse-power horizontal ‘‘ Eclipse” 
engines—the r sizes are made with two cylinders—in this 
case the piston does double duty—one side of it receiving the 
impact of the gases expanded ~ combustion, while the other 
side compresses the next charge of gas ond air, Power is in this 
way im at each revolution, which insures steady motion, 


‘and enables us to use a relatively small fly-wheel. Besides the 


gain of power by utilising the surplus heat to generate steam, we 
obtain the secondary but important advantage of putting the 
interior of our cylinder, in respect of Jubrication and wear, under 
the same conditions as that of a steam engine. 

As regards the Gilles’ engine, we may say that we sold a good 
number, and that, although atmosp are engines are just now not 
in fashion, these work so economically that we still sell them. 

ilford-road Wor Simon, AND Co. 
Nottingham, Feb. 27th. 


S1z,—Mr, Robert Wilson, who loses no opportunity for saying 
@ good word for the gas engine with which he is commercially 
connected, will, I hope, avail himself of the present and kindly 
inform us what the gas consumption is in the case of the Otto 
engine per brake horse-power. It would be interesting also to 
know the quantity of heat carried off by the cooling water per 
horae-power per hour. Why should Mr, Wilson doubt the 
allege gas consumption of Clerk’s engine? It should be quite 
possible to obtain the indicated horse-power on a much less gas 
consumption than 15ft., both with Clerk’s and Otto’s engine. By 
employing the whole available power in compressing the air in 
the former engine, and air with ual vapour in the latter, the 


cated power may be got from a very small quantity of gas. 
That is why I should like to know the consumption per brake 
horse-power in the case of gas engines in general, and these two 


METALLINE, 

Srr,—I observed in one of the recent issues of a contemporary 
an article on ‘ Metalline,” the invention of Dr. Stewart Gwynn, 
of ‘New York, but the writer is in error in supposing, as from 
the article I infer he does, that the British and Foreign Metalline 
Company, Dundee, is the only company that makes such an 
article in this country to supersede oil as a lubricant, as I under- 
stand the praiien arbon Company, Limited, whose principal 
offices: are in Dundee, and whose works are situated at Over 
Darwen, Lancashire, in the midst of the great cotton and woollen 
manufacturing industries, e a similar article. I am aware 
eh it in operation for months in the Dundee Industrial 
m 


bition last year, and that it was to be seen in several 

es also in operation at the Industrial Exhibition held at 

Over Darwen last summer. I can also certify that I recently 

aaw it in operation in the bushes—2in. diameter—of a circular 

saw, where it had been running eight months, at a speed of 

1206 revolutions per minute. This was in a large establishment 

in“ Dundee; the bushes were quite as perfect, and so was the 
sheft, ag the first day on which they ran. 

No doubt the metalline, when properly applied, is a good 
thing, and the carbon of the Anglian Carbon Company, Limited, 
is, in my opinion, equally g . A friend, who has seen the 
latter in operation in — aces, and under severe tests, assures 
me that all the parties told him, when properly applied, they had 
not had a single failure. My object in writing is simply this, to 
bring this information before such of your ers as it may 
interest, as there is no doubt a greet future for the above scien- 
tific inventions so important to all users of machinery. 


SPINNER AND MANUFACTURER. 
Carlisle, February 27th. 


EFFICIENCY OF TURBINES. 

S1r,—If “ R.” will describe to me a cheap modus operandi, I 
shall be pleased to carry out the experiments he recommends. I 
shall, however, be very much surprised if the results induce me 
to conclude that the discharge varies as the reciprocal of the 
depth on the crest. ‘‘Pinx Gryph” seems determined to run 
away before the skirmishing has well begun. I cannot, however, 
allow him to desert his colours without an appeal to him to carry 
out the compact pro by me, and tacitly psa Bos by him. 
The correspondence between Mr. Peters and myself relates to a 
question which has no connection with the controversy in which 

Pinx ae ” and myself are engaged. In my reply to his 
first. letter inted out to him that the analysis of particular 
turbine experiments could not lead to satisfactory results, and 
that the only scientific way of treating the question was to adhere 
to a theoretical investigation of the maximum turbine efficiency. 
‘*Pinx Gryph” silently accepted this condition in the letter 
which ap’ in your issue of February 13th. In that letter 
he states that it gives him ‘‘no small pleasure to carry on a dis- 
cussion with so courteous an opponent as Mr. Donaldson.” What 
has occurred to change his mind? The basia of the discussion 
remains unaltered. If I have been guilty of discourtesy, I will 
be glad if ‘* Pinx Gryph” will point out the offending passage, 
in order that I may make a fitting apology. 

**Pinx Gryph ” seems to labo 


ur under some confusion of ideas 
about the terms head and velocity, If he thinks that the actual 
velocity of issue is 3 per cent. less than the theoretical velocity 
due to‘the gross head, the loss of head would be 6 per cent. before 
a fraction of the gross power has been expended in doing work. 
“Pinx Gryph” has designed turbines, and has, therefore, 
designed them of a proper size to pass an assigned quantity of 
water. What coefficient of discharge did ‘‘ Vinx Gryph” use to 
calculate the area of the guide blade orifices? Leffel’s ry on 
sentative has not yet given a reply to the questions I asked him 
on this point. Perhaps Leffel himself will reply in due time. 

‘*Pinx Gryph” can answer the question in asingle line. That 
answer I shall look upon as sufficient to close the discussion 
by “‘Pinx Gryph” of the question of friction in guide blade 
passages. I trust, however, “ Pinx Gryph” will not refuse his 
aid in the good work of elucidating the remaining features of the 
question. I felt somewhat pained to find “ Pinx Gry ” still 
asserting that I had made more than one assumption. After my 
disclaimer he count not to have done so without pointing out the 
others to which he refers. 

In seeking to mix himself up in the controversy between Mr. 
Peters and myself, ‘‘ Pinx Gryph” has again utterly mistaken 
the gist of the ment, My statement with reference to Mr. 
Neville’s views did not refer to tests of turbines or any kind of 
water-wheels. In the whole of these long hs there is 
but one point which is relevant to the discussion between ‘ Pinx 
Gryph” and myself, namely, the reference to the experimental 

made by Professor Thomson at Ballysillan. Does “Pinx 
Gryph” consider that “613 is a correct coefficient when applied 
to heads measured on the crest? 

“ Pinx ys wl is quite right in thinking that I am quite 

to defend what I believe to be right inst the whole 
world, if need be, but he is wrong in supposing that I stand 
alone. I am, in fact, quite pores to prove that turbine 
designers hold pretty much the same views as I do myself. 
Owners of water-power who read Mr, Brown’s letter must per- 
force conclude that fees paid to professional men for commercial 
tests simply represent money thrown away. After the candid 
issi rown, 1 haye no desire to press the ques- 
rown can if he will answer two very 
um and minimum 


f gauging further. 
were the 


questions (y 
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indicated horse-power given out by the engine during the test* 
(2) was the shaft driving the mill machinery driven directly by 
the engine or by means of intermediate gearing? If by gearing, 
of what description ? 

I thank Mr. Peters for his candid and straightforward reply, 
and shall feel obliged if he will in your next issue state the size 
of the tanks used for gauging the flow over the weir, the maximum 
flow per minute observed, and the time of duration of the experi- 
ment when the maximum flow oc: . The edition of Neville 
which I use was published in 1860-61 by John Weale. I think a 
perusal of that part of Section II. which relates to discharge over 
weirs will convince Mr, Peters that I was justified in stating that 
Neville held the same views as myself on the infallibility of 
constant coefficients. It has been a matter of great regret to me 
that none of the ee professors who uphold high coeffi- 
cients of turbine efficiency have broken a lance in defence of 
their opinions. Do they regard your columns as lists unworth: 
of their dignity, or do they peat me as afoeman unworthy o 
their steel ? W. Dowatpson. 

March 3rd. 


Encinger APPOInTMENTS,—The following 
have been made at the Admiralty :—Mr. Frederick H. Hermann, 
chief engineer, to the Euryalus; Mr. Thomas Crossman, chiet 
engineer, to the Pembroke, for service in the Nelson; Mr. John 
G. Shearman, chief engineer, to the Asia, for service in the 
reserve; and Mr. George Hunt, chief — ome to the Asia, for 
service in the Sultan; Mr. Charles A, Vogwell, chief engineer, 
to the Seagull ; and Mr. Francis G. Julian, chief epginest, to the 
Penelope; A. J, London, assistant-engineer, to the Flirt; W. J. 
Andrews, assistant-engineer, to the Asia. 

Liverroot Socigry.—Reramine WaALis.—The 
usual fortnightly meeting of this Society was held at the 
Royal Institution, on Wednesday evening, the 25th ult., Mr. 
Alexander president, in the chair, when a paper entitled 
“Notes on Retaining Walls,” by Mr. W. Wilkinson Squire, C.E., 
of Hull, was read by the hon. sec., in the absence of the author. 
The author commenced his paper by pointing out that lack of 
ete of the subject leads to copying old designs with altera- 
tions and amendments to suit the sup requ ents of the 
case, and stated that difficulty will remain until some much-needed 
experiments have been undertaken on a large scale, and the 


details of failures candidly published ; also that accurate infor-— 


mation as to the angle of repose of different materials 
varying amounts of moisture is much needed, and he would 
recommend every engineer to measure carefully the angles of any 
natural slopes he may meet with, and, if possible, ascertain the 
state of the material at the time it assumed that slope. As many 
of the published tables are misleading and wanting in details, he 
recommends the younger members of the profession, who have 
exceptional opportunities, to collect information whilst their 
hands are in practice with level and chain, and they are able to 
afford the time. He urges engineers to describe failures fully for 
the benefit of their confréres, as is done in other professions— 
notably surgery. He regrets that engineering literature, while 
abounding in descriptions and details of what it is safe to follow, 
says very little indeed about what should be avoided, and. the 
various reasons for avoiding it. Then, speaking generally, he 
says retaining walls are employed to keep back a body of water 
or earth, which would otherwise overflow or fall down. Familiar 
examples are dock and reservoir walls, the walls of railway 
cuttings, bridge abutments, and the like. He pointed out that 
earth may be considered as between fluid and solid, and also 
treated of the method of determining the pressure on walls. He 
then described the numerous diagrams by which the paper was 
illustrated, calling particular attention to one re oe the 
horizontal component increased in value as the angle of repose of 
the contained material was diminished. And to illustrate the 
advantage of properly draining the ground at the back of a 
retaining wall, he _ particulars of a case which had come 
under his notice, where a brick retaining wall without weeping 
holes had bulged out from one-third to one-half of its height, 
although his calculations showed that section to be amply rong 
for dry ground. He also gave an example of a retaining w 
which was built unnecessarily heavy, thereby wasting labour and 
material. The remainder of the paper was chiefly devoted to 
comparison of the sections quoted, and noting where the widest 
differences occur in practice of various engineers, and where all 
agree. <A table of ee of several walls at present in 
existence accompanied the paper. The usual vote of thanks was 


Tue or Ozonz.—At the 
meeting of the Chemical Society, February 19th, the following 
apers were read:—‘‘On the Production of Ozone during the 
Jombustion of Coal Gas,” by Mr. R. H. Ridout. Some years 
‘o the author possessed a Bunsen burner, which always emitted 
the smell of ozcne. By means of an bee era and a suction tube 
it was determined that the greatest production took place at the 
apex of the flame. The burner, however, was injured, and the 
author has not been able to get the same action again either with 
it or with other burners. He noticed subsequently, while working 
with singing flames, the same smell; in consequence he made 
several experiments. A glass tube jin. bore conveying coal gas 
was pl inside another tube gin. bore 15in. long; a strip of 
iodised paper was pasted inside the tube throughout its length, 
The gas burned with a blue flame. After a short interval the 
paper was discoloured, and on being molatened gave the oxidisin; 
reaction, commencing ata point about 4in. above the flame an 
decreasing towards the top. The author endeavoured to apply 
this reaction to technical and sanitary pu es, but without 
success. From several experiments the author concludes that 
the sulphur in the coal gas is eliminated as sulphuric ‘acid under 
the above circumstances. Various experiments were now made 
to determine the nature of the body which gave the blue reaction 
with starch; it was not absor by passing it through caustic 
potash or water which would remov, all oxides of nitrogen, whilst 
no oxidising action was observed in a chromate of potash solution 
indicating the absence of peroxide of hydrogen. The author con- 
cludes therefore that the substance formed was ozone. Ether 
and alcohol burned from wicks of capillary glass tubes gave 
similar results. ne was also produ by the flame of a 
minute glass Herapath blow-pipe as long as the cone was perfect 
and of a violet colour, but as soon as the inner bright green cone 
was exposed the production of ozone ceased. The same violet 
colour attends the formation, whilst a green tint indicates the 
destruction of ozone in the electric discharge. Prof. McLecd 
afterwards le some remarks on the production of ozone by the 
pee of moist air over phosphorus. At the last meeting. Mr. 
ingzett pointed out an error in some calculations which the 
author had recently brought before the Society. ‘The correctness 
of this criticism the author frankly admitted, but did not think 
that the necessary alteration in the results invalidated his - 
ments—Chemical Society of February, 1880—as to the formation 
of ozone during the slow oxidation of phosphorus. In his 
opinion the evidence was quite conclusive without the quantita- 
tive experiments, He had investigated the reaction simply to 
satisfy himself as to its nature, and at the commencement 
thought that hydrixyl was probably formed; but the results of 
about one hundred experiments had convinced him that the sub- 
stance formed was ozone. He had not observed any evidence of 
the formation of hydrixyl. ‘Thus phosphorus was placed in a 
cylinder with sulphuric acid and bichromate of potash. After 
some time the liquid and the phos»horus were removed, and the 
gas shaken up with water; the liquid did not affect potassium, 
iodide, and starch, whilst the gas instantly turned the mixture 
blue. He was glad to hear that Mr. Ri t was continuing his 
researches on the would ped to learn 
substance was pero: ydrogen, more gratified 
turned out to be ozone, 
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HIGH SPEED INDICATOR. 


CONSTRUCTED BY MESSRS.: ELLIOTT BROS., STRAND, LONDON. 


Fic.2. 


AN indicator which will indicate steam engines running at | and the spring being at the bottom. By this arrangement the | gauge cock clean. This is effected by the use of the eylindri- 


quick speeds has been wanted for some considerable period ; | r Acan be inside the drum ina continuous roll, and can 
indeed, an improvement upon the Richards indicator is now | be drawn through a slot in the side and torn off after the 
as much in demand as an improvement upon the McNaught’s diagram is taken. The act of removing one diagram places 
instrument was required at the time Richards’ patent was the paper on the drum for the next. The diagram marked A 


granted, and this improvement will in all probability be found 
in the indicator lately patented by Mr. E, T. Darke, of 
Camden-road, which instrument we illustrate above. 

The most important feature in this indicator is the pencil 
motion D, Fig. 1, which consists of one steel lever carrying at one 
end a crosshead, which moves u 


The pencil is kept in a straight line, parallel to the axis of the 


paper cylinder, by being made to pass through a slot-guide | 
C. The piston rod head carries a jaw E, and in this a | 


sleeve K, Figs. 3 and 4 are made to vibrate, also on 
centres, in the same plane with the axis of the piston 
rod; the steel lever is made round at one part which 
passes through the sleeve. ‘It will be understood irom 


this that when the lever is made to vibrate upon the centres | 
of the crosshead, the sleeve also vibrates upon its centres, | 
and the round part of the lever slides through the sleeve in | 
the same way as the other end of the lever slides through the | 


block, the block being compelled to keep the straight line by the 
slot-guide. In this way a true and perfect motion is obtained. 
This motion has been tried in comparison with the Richards 
motion, with results so favourable to the new one that we 
rstand Messrs, Elliott Bros., in whose hands the patent 
is placed, have decided to substitute it for that of Richards’. 
In this trial the same indicator, piston, piston-rod, and 
cylinder cover were used. 


n fixed centres, and at the | 
other end a sliding block F which carries the metallic pencil. 


is from the low-pressure cylinder of a torpedo boat, a 


— 


Richards indicator having been used, and that marked B is 


from engines of a similar construction and size working under | 


the same conditions, the diagram being taken with the new 
high s indicator. The diagram C was taken with a 
| Ric indicator from a Corliss engine, the revolutions 


The object of the inventor of this motion was to produce — 


an indicator which would give diagrams from high speed — 
engines, and therefore specialattention has been given to secure | 
lightness of all the moving parts He has made the piston C | 
and piston rods smaller than hitherto, as will be seen from | 


our engraving, which shows the instrument full size ; the 
ae rod is made hollow ; the stroke is less; the spring is 
ess in diameter from centre to centre of wire ; and the paper 
cylinder is made smaller. In the construction of the pencil 
lever and its _ great care has been taken to prevent slack- 
ness, especially at the crosshead and piston rod head, as any 
slackness there is multiplied at the point of the pencil; the 
centres of the crossh and sleeve take up effectually any 
shake at these points. The sleeve is made long, and the 
lever being round where it passes through the sleeve very 
considerable wearing surface is provided. At the other end 
of the lever abundant surface is given to the pencil block ; the 
guide is of steel, and the pin is constantly being renewed. 

he stalk of the jaw H, Fig. 5, is le venue f in order to avoid 
play between the base of the jaw and the cap of the piston rod ; 


the piston rod being made hollow, the screw of the cap is | 
male instead of female, as in Richards’; the stalk of the gad 


ing through the length of the cap and its screw. 
ichards’ indicator the piston rod screwed into the cap, and 
the length of the stalk of that part to which the short links 


were connected was about a fourth of what it is in the present | 


case. M L show the patent ratchet now well-known. 

We are told that Messrs. Elliott have arran to 
make the most important parts of the indicators interchange- 
able, which will guarantee correctness. 

In the paper drum A there is also another improvement ; it 
is made w, the spindle passing through a cap in the top, 


| being 72-75 constant; and the diagram marked D was taken 
by the same indicator at the same time, and from the same 
engine, the new motion only beingsubstituted for the Richards, 
all other * mag being the same; so that when the piston rod is 
made hollow, and the spring altered, a still greater improve- 
| ment may be expected. 

Mr. Darke is also the inventor of a means of connecting 
the indicator oes drum with the engine in such a way as 
will have all the advantages of a rigid connection, while 
back-lash is avoided, and an easy way of starting and stop- 
ping the paper drum is secured. | 

Another invention of the same tleman is an arrange- 
ment Py the of the are 
upon the diagram at the time of taking the diagrams, an 
| which has the effect of also marking any irregularity of the 
| revolutions. It is our intention to notice these last-named 
| inventions when they have been fully perfected. 


| BLAKE'S PATENT WATER GAUGE. 


THE accom 
patented by Mr. John B xford-street, Accrin; 
| object is to keep the water in the glass tube and 


bottom 


nying oo illustrates an ingenious gauge 
n. Its 


| cal copper vessel, shown attached to the top gauge cock, which 
| vessel is supplied with steam direct from the boiler, through 
| the said cock, and the vessel being exposed to the atmosphere 
the steam condenses, causing a constant flow of pure water 


| 


pore glass and bottom cock, and so preventing 
the irty water from the boiler, | at the 
time the blow-out tap at the bottom is opened. ter the 
blow-out tap is cl any dirt that may have entered the 
bottom gauge cock settles in the dirt box shown above, but 
this is ejected immediately the blow-out tap is 
Each time the blow-out tap is + ony the glass tube gots 
charged with water direct from boiler, thus showing 
it is dirty or clean, 
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Tue lamp, illustrated in the accompanying engravings, has 
been designed to prevent ‘‘ blowing throug’ that 
is, the communication through the gauze chimney of the 


chamber to any inflammable surrounding the lamp out- 
wardly, This isa common danger in fiery mines with — 
at present in use, Another object is to improve and simplify 
the means of rendering it impossible in such lamps to withdraw 
or in any way get at the light. Opening the lamp must 
extinguish the flame ; but at the same time the flame may be 
gradually lowered to the minimum without being extin- 
guished, and so enable the detection of any gas burning 
within the combustion chamber, as such burning gas may be 
best seen when the flame is well lowered. 

Fig. 1 is an elevation ; Fig. 2 a sectional elevation, but with 
the lamp J shown in full; and Figs. 3 to 8 views of details. 
The same letter of reference indicates like parts in all the 
several 

In order to prevent the blowing through, two wire 
gauze chimneys are used instead of one. The outer 
chimney, covered in at the top, fits at its lower end ant | 
around the outer circumference of a cylinder C, which wit 
the flanges C? and C?, formsa portion of the framework of the 
lamp. e inner chimney also covered in at the top, has 
surrounding its lower end a flange B', which is pressed tightly 
aginst the flange C! of the frame by the glass combustion 
chamber D. is is in its turn pressed firmly against gauze 
flange B* by plate E—shown detached -in sectional elevation 
and plan in Figs. 5 and 6 respectively—screwed into the body F 
of the lamp framing. Between the glass D and plate E isa 
washer I, of any suitable uninflammable material such as 


as 
The i E is farnished concentrically with an uprisi 
flange E!—cylindrical or nearly so. J is the lamp, 
J' the wick tube. These are shown in elevation and plan at 
_ 3 and 4 respectively. Surrounding the wick tube, and 
fitting it closely but loosely, is an extinguisher K, shown 
in plan and sectional elevations by Figs. 7 and 8 respectively. 
This extinguisher is made to fit Oghtly on the flange E' when 
pressed into it. The action is as follows :—The extin- 
— K is first ig? over the wick tube J' when the 
J is lighted. e lighted lamp and the extin- 
puis er are they passed upwards into the body F of the 
) framing, and the lamp is screwed into position as seen 
at Figs, land 2. By this means the extinguisher is forced 
? into the flange E1, in which it is firmly held by reason of 
eir tightness of fitting, or in other words, the friction 
between them. On the lamp being unscrewed to open it, the 
wick tube is drawn down through the extinguisher, leaving 
the latter behind firmly held in flange E*. The flame in thus 
slowly passing through the extinguisher is put out. By no 
means can the extinguisher be drawn out with the lamp, and 
consequently the lamp cannot possibly be opened without the 
lamp being extinguished. The friction between the extin- 
guinher K and the tube E! may be induced in various ways. As 
lustrated in the accompanying drawings, the extinguisher is 
surrounded by a coating of cork K1, which is found 
the purpose well, 


BROWN’S FLANGING PRESS. 

In our brief description of the visit of the Institution of 
Mechanical Engineers to the North British Railway Works 
at ye last year, we alluded to the satisfactory perform- 
ance of the machine for flanging the fire-box plates of 
locomotives, which was manufactured by Messrs. Brown 
Bros., of Edinburgh, We are now able through the 
courtesy of the manufacturers to give a detailed drawing of 
this machine annexed. 

The process of flanging the plates is as follows :—The 
plate, when removed the plate oven, is placed in the 
position a b, and adjusted accurately so as to rest - 
metrically over the lower die. ater pressure is then 
admitted through the orifice ¢ to the lower side of the plunger 
B, which imynediately raises the plate slightly off its. bed. 


| down t 
lamp—of the flame of any burning gas within the combustion | 
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The water pressure is now admitted through an] orifice to 
the top side of the plunger A, which immediately brings 

fhe upper die and grips the plate, and in consequence 
of its being of a larger 3 
pressure under both plungers the same, the plunger B is 
gradually forced down, and the edges of the plate are 


i 


| 


gradually flanged between the upper die and the outer block, 
and assumes the position ¢.f. As soon as this operation is 
completed the water pressure is shut off from both plungers 
A and B, and admitted into the cylinder D, which raises the 
upper die ; the plate is then removed, and the machine is ready 
to repeat the operation. 

This machine differs from those which have already been 
used for this purpose, and owes its success mainly to the fact 
that it possesses two oe rams, which, as has been said, 
grip the plate firmly whilst it is being , and prevent 
the centre from being buckled and distorted during the 
operation. 

Another advantage of the lower ram is the —— which 
it renders to the upper, by acting as a guide in the event of 
one side of the plate being slightly colder than the other, and 

resistance to flanging. 


offeri ter 
The plates which we saw being flanged were of Monkbridge 


ameter than B, and the water 


SAFETY LAMPS. 


FIG 7 


iron, manufactured by Messrs. Kitson, of Leeds, which we 
were informed is exclusively used at the North British Loco- 
motive Works for the construction of their boilers. 

The copper plates which are used at these works for the 
internal Thing of the fire-boxes are also flanged by this 
machine, and the extreme smoothness an freedom from the 


marks of the hammer of the plates as they came from the 
machine was very remarkable, 


Tue Buenos Ayres Exursition.—Mr. John Ha: of 27, 
Leadenhall-street, writes to us to say he has pet Sage 
instructions from the Commissioners at Buenos Ayres, to the 
net rhay effect, viz., that 400 square metres space is reserved for 
England, at the exhibition, and that shafting for transmitting 
wer will be placed above the machines and be of the following 
imensions—20 metres of 3in. shafting, 20 metres of 2¥in. ditto, 
20 metres of 2hin. ditto, and 10 metres of 2in. ditto. It is also 
contemplated that the whole of the buildings shall be illuminated 


by means of the electric light, the Commissioners having already | 


received proposals from three distinct firms to light up the 
Exhibition free of all cost except the motive power, which they, 
the Commissioners, undertake poapply ane amongst these pro- 
posals coming from an eminent and well-known English firm of 
electric engineers, 
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THE NEW GRAMME MACHINE. 


new Gramme machine, diagrams of which, we believe, were exhi- 


| 50 per cent. less than that of the old. Two years 
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the 


aie : | Gramme machines cost 10,000f. for sixteen lights, and half that 
M. Hrppotyre Fontaine describes in the Révue Industrielle a | amount for six lights ; whilst the carbon candles cost 75 centimes, 


and lasted for one hour and twenty minutes. At the present 


bited by the British Electric Light Company at the recent con- | time the machines are sold at 4500f. for twenty lights, and 
versazigne of the Physical Society at King’s College. In his old 2800f. for eight lights ; whilst the candles cost only 50 centimes, 


machine M. Gramme u 


a small continuous machine—the | and last for two hours and ten minutes. Great progress has, 


exciter—to send a current through a larger machine, which has | therefore, been effected from an economical as well as from other 


been termed the distributor. The inventor has now combined the 
two machines, and obtains better results than when they were 
separate. The accompanying illustrations almost explain them- 
selves. The general arrangement is shown in Fig. 1. On alow 
cast iron bed are bolted two almost circular cast iron plates, con- 
nected tugether by six square bolts, and provided with bearings 
for the main shaft. One of these plates is furnished on the inner 
side with a wide flange, on which the electro-magnets of the ex- 
' citing apparatus are fixed. As in the earlier machines, the 
coils for the alternating currents rest on these square bol 
connected to the end plates by means of packing pieces of har 


a bolt 


wood. 
The movable cloctonemartain, six in number—see ie. 2 and 3 | and the Dublin and South-Eastern Counties 


—are fixed radially round a hexagonal piece, fixed 
entering the shaft, as seen at Fig. 3. 

in the fo 
On one side—that within the flanged side plate—the shaft carries 
the small exciting coil, on the other an induction coil. The 
we ings ae large, and in the larger machines are automatically 
ubricated. 


Asmall handle serves to put the movable electro-magnets in | shire County Justices Bill came before a Select Committee of the | 


The armatures, as shown | 
ngitudinal section, Fig. 3, are held by the same screw. | 


points of view; nor is there any reason to think that the 
maximum reduction in cost has yet been effected.—Electrician. 


PRIVATE BILLS IN PARLIAMENT. 


On the Ist inst. the Examiner, Mr. Robinson, decided that the 
following Bills complied with Standing Orders :—Sutton Bridge 


Dock, Ackworth, Featherstone, Purston, and Sharlston Gas, | 
Worcester and Aberystwith Junction Railway, Metropolis ; 


Improvement Schemes Modification Provisional Orders, and 
Malton Gas. The London Tramways Company (Limited) Bill 
ailway and Tram- 
ways Bill, both of which were unop » Were postponed until 
the 9th inst. The ms gr gp to the East Norfolk Railway Bill 
was entered into, and the case was adjourned. The Fakenham 
and Melton Railway Bill (opposed) was postponed. The Aber- 
dare Markets and Town Hall Bill, the Anstruther and St. 
Andrew’s Railway Bill, the Clacton-on-Sea §; 


District Bill, the Kensington Improvement Bill, and the Lanca- 


communication with the current of the exciting coil, This | House of Lords, the Duke of Bedford presiding, but, the opposi- 


Fis. 1. 


current is collected and transmitted by brushes of silvered copper 
wire. The brushes are adjusted by means of an endless screw, 
furnished with a counter screw placed outside the frame. ‘To 
regulate the magnetisation of the inductors, and, consequently, 


the power of the machine, M. Gramme has fixed between the | 


exciting coil and the electro-magnets a copper wire, the length 
and section of which can wn varied. e winding of the 
wires upon the coil differs Somewhat from that of ordinary 
machines, which consist of two parts, the exciter and distributor. 
Instead of winding one single wire at a time he winds two, in 
order to have, as required, currents of tension for small candles, 
or currents of quantity for larger candles. 

Two types of these machines are now made :—First, one 
weighing 280 kilos., and supporting 12 candles of from 20 to 
one weighing 470 kilos., and supporting either 24 o to 30 becs, 
or 16 of 40 to 50 becs each. 7” 

The following experiments have been made with these ma- 

ines :— 


Intensity of 
y of each 
Order, °- of revolutions) Motive power in | No. of Seton én 
per minute. kilogrammetres. lights. | Garce) burners. 
1 1140 145 2 45 
2 1200 204 + 47 
3 1330 230 6 44 
4 1400 380 8 42 
5 1440 352 | i 25 
6 4 310 \ 8 38 
7 800 287 | 6 87°5 
8 1800 334 6 50°2 
9 1 876 | 8 47°2 
10 1 -- 16 48 
ll 1020 — 20 51 
ll 1200 25 81°5 


The first four éxperiments were made with a small machine, 
worked by an Otto gas engine. e coils were made to form 
successively two, three, and four distinct circuits. The expendi- 
ture of motive power was measy by a Prony brake. The 
candles used had carbons 4mm. diameter, and lasted two hours. 
Experiments 5, 6, and 7 were made on the same machine, 
coupled in tension. The candles had carbons of 3mm. diameter, 
and lasted 1°5 hours. 

The division of the light might have been pushed further ; but 
it was observed that, when reduced to an intensity of twenty 
burners, the candles lost much of their ularity. Only one 
experiment was made in this direction. ith a machine spe- 
cially arranged for small lights, there were obtained, with a 
velocity of 1250 revolutions, fourteen lights of 20 Carcel burner 
power, with an expenditure of motive force of 350 kilogram- 
metres (4°6-horse power). The candles used had carbons of 3 mm. 
in diameter. Experiments 8 and 9 were made with a small 
machine, with the belp of a steam motor, the speed of which 
varied considerably. Several candles went out during the work- 
ing, but when the speed was slightly accelerated this accident no 
longer occurred. 


xperiments 10, 11, and 12 were made at the works of the 
Société Jablochkoff, at Paris, on two of the larger machines. 

They are shortly to be repeated in the Place de 1’O 
all the experiments a greater fixity of light was observed 


than in ‘machines ng in mdent ex coils. It is 
stated, moreover, the the new is about 


8, 
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| was simply to conglomerate the slack or put into a marketable 
form refuse which would otherwise have to be wn away. Of 
late years much ingenuity had been applied to the construction 
of machines for the efficient separation of shale, pyrites, and 
other solid impurities from the slack prior to its being coked; 
also to the construction of ovens for the perfect and economical 
expulsion of the volatile matter. The author re gong that it 
was necessary that coal should be coked at a high and uniform 
temperature, and the object in separating the shale and other 
foreign substances from the slack was to facilitate the attainment 
of a high temperature in the oven, and to decrease the quantity 
'of ash and slag. The constituents of fuel on which its calorific 
— depend are carbon and hydrogen, but the more carbon a 

uel contains the greater is the degree of heat it is capable of pro- 
ducing, and the nearer coke approaches pure carbon the greater 
will be its pyrometric power, Sulphate of calcium and sulphate 
of barium were found to exist in some coals, the tendency of the 
presence of sulphur being to make iron white and brittle, as well 
as to impair its ductility when hot. The sulphur is greatly 
reduced by watering the coke at the highest temperature immedi- 
ately after the coking process. Sulphurous coke which had been. 
condemned as unfit for smelting had, a ter several years’ exposure 
to the weather, lost the sulphide of iron which it had previously 
contained by its having become oxidated and washed out, and the 
| coke had then been used satisfactorily. The author then referred 


per ong | to the injurious effect of the corroding action which sulphur had 
pecial Drainage ' 


on iron and copper, and observed that when sulphurous coals were 
continually burnt under a boiler the plates rapidly deteriorated 
and the boiler was rendered useless. He then referred to the 
| various tests of coke as to its purity, porosity, density and hard- 
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tion being withdrawn, the Bills were referred back to the House, 
The Newry Port, Harbour, and Navigation Bill, the Rother 
Levels (Improvement of Drainage, mre Harbour) Bill. 

On the 2nd inst. Mr. Frere decided that the Hinckley Local 
Bord Gas Bill complied with Standing Orders. The Yeadon and 
Guiseley Gas Bill was postponed until to-day. With regard to 
the East Norfolk rng 2 ill (opposed), which came before the 
other Examiner, Mr. binson, the décision was that the 
Standing Orders had not been camplien with. The opposi- 
tion to the Fakenham and Melton way Bill was entered 
into, and there was an adjournment. The Chester Gas Bill 
came before the chairman of the Standing Orders Com- 
mittee, and passed, with amendments. The Standing Orders 
Committee dispensed with the Standing Orders not complied 
with in reference to the Liverpool Tramways Bill and the 
North Dublin Street Tramways (Amendment and Exten- 
sion) Bill, and the Bills were allowed to proceed—the latter 
subject to the condition that Clause 9 be struck out. As to the 
Dublin Central Tramways (Amendment and Extension) Bill and 
the Dublin Southern District Tramways Act Amendment Bill, 
the Standing Orders were not dispensed with. The Standing 
Orders Committee of the House of Lords—Lord Redesdale 
the following Bills to proceed :—Tuam, 


been also 
South an 


way, h Staffordshire Railway, and the 
a Railway Bills have been grouped together pro 
visionally, 
On Wednesday the Examiner, Mr. Robinson, decided, after a 
porected inquiry, that the Fakenham and Melton Railway Bill 
ad not complied with the Standing Orders. 


THE SOCIETY OF ENGINEERS. 
At a meeting of the Society of Engineers, held on Monday 
evening last, a paper by Mr. @ M. Ward was read on 
THE UTILISATION OF COAL SLACK IN THE MANUFACTURE OF 
COKE FOR SMELTING. 
The author, in the first place, explained that in the ear] 
of coking little paid to its purification 
or during the coking process, The prevailing idea at that time 


ness, and the methods of baking, so as to produce the most satis- 
factory results. 

The method of washing coal by Sheppard’s coal-washing 
machine was described, and the separation of shale, pyrites, 
and other foreign impurities from the coal explained. By using 
perforated buckets for elevating the washed coal and for removing 
the impurities, the water is returned to the bosh by draining out. 
It being thus only necessary to replenish such water as is lost by 
evaporation after the bosh is once filled, a pipe #in. bore with a 
head of 8ft. will supply a machine capable of washing 20 tons per 
hour. In cases where the same water is not used over again, as 
much as 7} to 10 pe cent, of coal is lost by pong paris off with 
the water. The labour of a man and boy is sufficient to work a 
machine capable of washing 200 tons of coal in ten hours; about 
2d. pe ton will cover wear and tear, steam power, and wages for 
washing. The methods of crushing and screening coal were de- 
scribed, and the advantages derived by uniformity in the size of 
the screenings were pointed out. 

In speaking of the different ovens in use for coking the ‘‘ Bee- 


hive” oven was specially refe’ to. Each oven has but one 
flue and one air e, and a nos to each —- to regu- 
late the quantity of = admitted. e ovens are built back to 


back and df great egy on account of the coke being watered 
in the ovens causing a destructive action of steam. In this oven 
the coking commences at the top and proceeds gradually down- 
wards. Although this mode of coking does not produce the 
greatest yield of coke, its yield is estimated at about 68 per cent. 
at a cost in coking of about 1s. 8d. per ton. In calling attention to 
some Belgian ovens they were shown to produce the highest tem- 
perature, and to be so constructed that the gas worked off from 
all parts of the charge at once. These ovens are built on five 
transverse flues, four are for the passage of cold air under 
the ovens, whilst the fifth is for carrying away the waste 
gas from the ovens. The ovens are worked alternately ; whilst 
one oven is being disch both of its two neighbouring ovens 
are giving off the gas at the maximum temperature. The flues 
are so arranged that the gases from the newly charged oven ee 
with those of a neighbouring oven. The coke is pushed out by 
means of a steam ram. The time — to by and refill an 
oven is only about eight minutes. One special feature in these 
ovens is the means afforded for utilising the heat of the waste 
gases for the production of steam. Heat may be obtained from 
these ovens to the extent of from 2 to 4-horse power per oven, 
depending upon the kind of coal which is coked and the design of 

iler used. ‘T'wo tons of coke are made in twenty-four hours at 
a cost in labour of about 1s., and the yield is about 76 per cent. 
with coal which yields 68 per cent. in the ovens first described. 
The author exhibited samples of washed and unwashed coal, and 
a sample of rubbish separated from unwashed coal similar to the 


unwashed coal similar to the sample. 


Sourn Kunstreton Musgum.—Visitors d the week ending 
Feb. 28th, 1880:—On Monday, Tuesday, and Saturday, free, 
from 10 a.m. to 10 p.m., Museum, 10,320; mercantile marine, 

ilding materials, other collections, 1349. Wednesday, 
Thursday and Friday, admission 6d., from 10 a.m. till 4p.m., 
Museum, 1528: mercantile marine, bui 


u materials, and other 
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sample. The sample of washed coal had also been separated from | 
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| Railway, Alfred Docks, Scarborough and Whitby Railway, 
i Midland Counties and Shannon Junction Railway, Rathmines 
f and Rathgar Township (Vartry Water Supply) (opposed), Edin- 
| burgh Suburban and Southside Junction Bellway fopposed). For 
| the Nantlle Vale Drainage and Tramways Bill opposed) the 
t Standing Orders were not dispensed with. The Sea Water Bill 
was thrown out. In the case of the Newry Port, Harbour, and 
Navigation Bill, the opposition was arranged, and the Committee 
| allowed the Bill to proceed as 3 
‘ Since our last impression the following Private Bills were 
f | grouped together provisionally peering by a Committee of the 
| House of Commons :—Great Northern Railway, East Norfolk 
. Railway, Fakenham and Melton Railway, Lynn and Fakenham 
f Railway ; Maldon and Mersea Deep Railway and Pier, Romford . 
Canal, and Yarmouth Union Railway Bills. The following have 
for a Committee of the House :—Huddersfield 
4 d East Junction Railway, Hull, Barnsley, and West 
Riding Junction Railway and Dock, Scarborough and Whitby 
: Railway, and Skipton and Kettlewell Railway Bills. The Bury 
and Tottington District Railway, Cleveland Extension Mineral 
London and North-Western Midland Rail- 
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RAILWAY MATTERS. 

Tue Preston Tramways Company is appl for powers to 
take over the tramways which are b 
the corporation in that borough. 

Tue directors of the Wemyss Bay Railway have resolved to 
throw the steamboat traffic to Rothesay and other places in con- 
pe ec with the line open to all the river steamers after the Ist 

anuary, 


devi 
Tue North-Western auxiliary mail train from the North, 


passin; h Wolverton station early on Saturday morning last, | lati 
ran ing throne of leather which had Ellen 


The wheels of the engine were thrown off the metals, exce) 
- two in front. The carriages fortunately remained on 


In order to enable the Midland Company’s passenger trains to 
have a road into the general station at Carnforth, which is now 
used exclusively by the London and North-Western and Furness 
Railway Companies, the Furness Company has commenced the 
construction of a loop line, which will be completed in a few 
mon 


Mr. Henry T. Frrcuson, M.I.M.E., who was for some years 
assistant locomotive superintendent on the South Devon and 
Cornwall Railways, and afterwards on the Great Indian Peninsula 
Railway, has joined Government service, and appointed locomo- 
tive superintendent of the Rangoon and Irrawady Valley State 
Railway in Burmah. 

As the South express, due at Newcastle-on-Tyne at 2.43 on 
Friday pening lee was entering the Redheugh tunnel, on the 
North-Eastern Railway, it was found that two chairs had been 
keyed on to the rails. Tt seems that under the high speed the 
leading wheels of the engine cut the chairs intwo. A goods train 
had passed just before. 


j ore. 

On Monday the branch line from Chatburn to Hellifield, 
belonging to the Lancashire and Yorkshire Railway Company, 
was opened for traffic from Gisburn to Hellifield, where a 


connection is made with the Midland system. About fifty trains 
are now run daily. The new station at Hellifield Junction is 
being vigorously pushed forward. 


Tue best ordinary fast trains in different countries run at the 
following average speeds :—33'25 miles hour in America, 
(according to an article in the Scientific American), 35in France, 
415 in Germany, and 45°65 miles in Great Britain. Germany 
thus comes next to England, butif English and German express 
train speeds only are com » Germany’s highest speed is 
45 miles, and English, 53 miles, all including stoppages. 

Tue Stockton and Castle Eden branch line, just completed by 
the workmen of the North-Eastern Railway Company, was 
opened to the public for passenger traffic on ye The 

vantages offered by the opening of the new line will be that 

ngers booked for Stockton, instead of being compelled to 

vel 7 te circuitous route from Newcastle to Ferryhill, will 

be enabled to B vid Thornley Junction, in a much 

shorter time to Stockton, whilst an almost direct route from 

—— to the last-named place, and on to Whitby, will be 
secured. 


On Monday the new branch line of the Midland Railway from 


Manton to Kettering was opened for nger traffic. This is a 
continuation of an important extension of the Midland system 
from Nottingham to Melton Mowbray, by means of which a new 


b 

and direct route for mineral traffic from the coal-fields to London 
is opened up, which will greatly relieve the main line passing 
through Leicester. The extension from Manton on the 
Leicester and Peterborough line to Kettering is about sixteen 
miles, and is remarkable for the heavy character of the works, 
including one of the largest viaducts in the Sogo. The 
viaduct over the valley of the Welland consists of eighty-two 
arches of 40ft. span, the greatest height being 69ft. from the 
ground to the level of the rails. The total length is 1286 
or —— three-quarters of a mile. The contract, excl: 

rails and sleepers, was £650,000, or about £41,200 per mile. 


Tue Railroad Gazette quotes the following from a French 
paper, and adds that it appears that the branch of industry 
own as ticket-scalping is not unknown in France :—‘‘ You 
have found, have you not, pm le at the railroad station who are 
anxious to sell their tickets ere, the other day, X. arrived at 
the window just as it closed. ‘By Jove,’ he said, ‘and I must 
+ to Rouen to-day.’ A gentleman approached and addressed 
m: ‘Pardon me, sir, but I have a ticket for Rouen which I 
cannot use. I will be delighted to let you have it for what it 
cost me.’ ‘Is it for the first-class?’ ‘No, for the second.’ 
‘Very well; let me have it. Much obliged; and X. put himself 
full tilt for the gate, and got there, but with not a second to 
— At the first stopping omg the guard appeared to verify 
the tickets. X. handed out his billet. The guard examined it 
and said; ‘Now your own, if you please,’ ‘My own? Why, 
‘ou have it.’ ‘ Have you perchance an idea of travelling on this 
cket’ ‘Certainly. Why not?’ ‘It is a ticket for a dog.’” 


THE great value of the automatic block signal system in use on 
the Boston and Albany Railroad was, says the Railroad Gazette, 
quoting a Boston paper, tested a few days ago in the most 
satisfactory manner. On the morning of ber 8rd there 
was an unusual amount of switching required to be done at 
Natick station. Before the last freight train had begun to leave 

‘the main track the 8.30 New York express was nearly due, and 
while every effort was being made by the engineer and conductor 
to get on the side track, the express came round the curve at its 
usual s . The engineer saw the automatic block signal at 
danger; the air brakes were instantly applied, but before he 
could bring his train to a stop, so great was its momentum that 
it shot the signal about twice its length, and within a ve 
short distance of the a train, a portion of which was still 
compre the main track. Had it not been for the automatic 
block signal, which gave timely notice of danger, a collision 
would have been unavoidable, the results of which might have 
been as deplorable as the late collision at Jackson, on the Michi- 
gan Central Railroad. 


Tue South Australian Government have for some years past 
been extending railways according to a system which was mainly 
recommended by a Commission which carefully went into the 
whole matter. ere are now 533 miles in working and 476 miles 
in course of construction or authorised. beer ny these latter is 
a line of 200 miles from Port Augusta towards Port Darwin, of 
which a section nearest Port Augusta has already been finished, 
and is now carrying down large quantities of wheat from a town- 
ship named Quorn, where already two mills and a large number 
of other buildings are erected. Kighteen months ago the site of 
this township was nothing but a sheep-run. Another line will 
shortly connect Quorn, by way of the Burra, with Adelaide, and 
then the whole of the northern railways will be so entwined 


ve 0} 


together that the journey through the areas which used to occupy | 900 


Another important 
line is that from Adelaide to Navine, a distance of 824 mil 
which is likely to be portion of a line to Melbourne. me o 
this work has already been done by the Government, but the 
bulk ot it was to be let by tender last month. It traverses 
a beautiful hill country, and at the proj stations townshi' 
are al springing up, owing to the advantages which the hill 
climate offers for summer residences. 


sev weeks can be done in a few days. 


y | was 25°4 per 1000, rather higher than 1878 (25°2) and lower 


THE ENGINEER. 


NOTES AND MEMORANDA. 
Tur Swiss registration returns show that the mortali 


of 1879" 
an 1876. 
THE Marion blue process of copying drawings cannot always 
be carried out, and, toobviate this, the Pari. 
Railway ey has successfully applied the electric light, and 
the = ion is found to be perfect after an exposure of twenty 
minu 
‘THE saety: ot timber cut in New Zealand in 1878 was 

128,500, ; in the first half of 1879, 64,650,000f. It would 
= mg oe that, in spite of commercial depression and remis- 

n 


the duty on foreign timber, the colonial timber trade is 
increasing. 


THE deaths registered in the city of Glasgow du the week 
ending the 21st ult. were at the of 26 per ino af the popu- 
inthe corresponding periodd of 1879, 1878, and 1877 was 2, 
CO ni was 
In a paper in 


a recent number of the Revue Scientifique, on 
in Paris,” it is stated that fire claims a larger 


“Fire and Water 

number of victims in London than in any other city in 
Europe. The lowest percentage of those who meet their death 
by fire is in Munich, where the peeesieg is ‘4 per 100,000 
inhabitants; in Glasgow, it is 1°7; in Berlin 2; in Paris, 2°4; 


Naples, Hanover, 5'7; Cologne, 7‘1; and London, 8°3. 

Accorpine to a letter in an American contemporary, the Black- 
| smith and Wheelwright, chilled cast iron sleigh and drag shoes and 
other pieces of cast iron too hard to drill can be softened success- 
fully by the following method :—Heat the part to be drilled near!; 
toa white heat. Then make a hole in the coal bin large enoug! 
to admit the casting, and the coal carefully about the heated 
portions. Let it remain until cold, when it may be easily drilled. 

.A REPORT on the quality of Loch Katrine water durin 
the month of J: nt sh ives the following result o 
analysis in parts per 100,000:—Total solid impurity, 2°96; 
organic carbon, 0°147 ; organic nitrogen, 0°014 ; 
nitric nitrogen, 0°007 ; total combined nitrogen, 0°021; chlorine, 
0°60; hardness, 111. The water was ee on February 12th. 
It was light brown in colour, and contained little suspended matter. 

At a recent meeting of the Academie des Sciénces a paper was 
read on the ‘* Reproduction of Amphigene,” by M, Hautefeuille. 
Vanadate of potash, which, as formerly indicated, ney, replace 
alkaline, tungstates, and a am ge in preparation of felspars, 
furnishes crystals having the form and composition of amphigene 
whenever the mixture of silica and alumina treated contains a 
large portion of alumina. The my * of artificial amphigene 
is 2°47 at 13 deg., that of amphigene 2°48 (Damour). 

A Frencn paper states that Dr. Phipson has succeeded in 
augmenting the phosphorescence of certain substances influenced 
by the solar rays by means of a comparatively weak electric 
current. The Electrician says he encloses within a Geissler tube 
a phosphorescent substance, such as the sulphide of barium, and 
causes the tube to be traversed by a constant current of a certain 
intensity. By this means, it is stated, a uniform and e 
light may be obtained at a less cost than by means of gas, 

Ow1ne probably to the sudden thaw, several landslips have 
occurred in various parts of Switzerland, 
Lake of Morat, 984ft. of cultivated land have glided into the 
water, and it is feared that a part of the village may share the 
same fate; and at Bollegarde in Fribourg, several acres of wood 
are slipping down the side of a mountain. Unless glacialists in 
days to come have different ideas on ice scratchings to those now 
commonly held, they will attribute the boulder and rock scratch- 
ings which these land movements pioduce on a large scale to ice 
scratchings. 

Tue following is published by the Electrician as an ‘ unex- 
plained ” electric effect :—‘‘ If a hollow, open, metallic cylinder, 
capable of rotation round its axis is placed above a magnet of 
double its iength, in such a position that one of its extremities 
may coincide with the centre of the magnet, and the other with 
one of the poles, and if now a strong electric current is sent from 
one end of the cylinder to the other, it assumes a movement of 
rotation whose speed is independent of the resistance of the 
metal of which the cylinder is formed, and also of its thickness.” 

is phenomenon is dependent upon the fundamental law of 
current attraction. 

Two Americans, Messrs. Prescott, profess to have discovered 
that underground currents of electricity, flowing in all directions, 
form the true “earths” of lightning discharges. They assert 
that all houses, trees, &c., struck by lightning are underflowed 
by these currents, and that no houses, &c., standing on spots 
where there are no currents are ever struck. In protecting a 
house from lightning stroke, therefore, their method is to test the 
ground underneath, and if there are no earth currents below, to 
take no further trouble; but if these currents are present to 
earth the rod which they erect in the parts of the ground below 
where they are strongest. 


ANOTHER novel secondary battery for electrical storage has been 
brought to the notice of the French Academy by M. D’Arsonval. 
In a vessel containing sulphate of zinc solution he immerses a 
zinc plate—or, better, a layer of mercury—and also a carbon plate 
surrounded with a quantity of lead shot. The current to be 
‘* stored ” is sent through the cell from the carbon to the mercury. 
Zinc is deposited on the zinc plate, or, amalgamated with the 
mercury, and peroxide of lead is deposited on the shot, while 
sulphuric acid is left free. With a small cell of this kind con- 
taining only one kilogramme of shot he worked a Deprez motor 
for four hours. The maximum electromotive force was 2°1 volts. 


Tue Neue Freie Presse makes the following comparison of 
schools and school attendance in different European countries :— 
Germany, with a population of 42,000,000, has 60,000 schools, and 
an attendance of 6,000,000 Ps grew Great Britain and Ire and, 
with a population of 34,000,000, has 58,000 schools and 3,000,000 
pupils a population of 37,000,000, has 

,000 schools and 3,000,000 pupils ; France, with a gp of 
37,000,000, has 71,000 schools and 4,700,000 pupils 5 pain, witha 
— of 17,000,000, has 20,000 schools and 1,600,000 pupils ; 

taly, with a population of 28,000,000, has 47,000 schools an 
1,900,000 pupils and Russia, with a population of 74,000,000, 
has 32,000 schools and 1,100,600 pupils. 

Tue Brush electric light is now in practical work in the Albion 
Mills, Halifax. It in applied in a building of 200ft. by 135ft., 
hitherto lit by 230 gas Phe There are sixteen lamps. ‘To light 
the shed at Albion Mille with 1265ft. are consumed per hour, 
the cost being about 3s. 11d. This does not include fittings 
and repairs. The first cost of electric lighting, n Messrs. 
Crossley’s case, has been about £660. The total illuminating 
og of the sixteen lights is stated to be 32,000 candles, or 

candles for each light. The capital outlay is equal to a 
yearly charge of £45, including 5 per cent. interest and 2 per 
cent. wear and tear, which may he added, in this par- 
ticular case, a maximum of £10 per annum for attendance. 
The total cost of the sixteen lights is 8d. per hour, or 4d. 
each for carbon. The engine power absorbed is 13°5-horse power, 
and is not felt at these mills, as they, in common with most 
other mills, have a large surplus of power. Throughout the year 
an average of three hours’ lighting per day may be taken—say 
hours, Gas at 3s. 11d. per hour would cost £176 5s. The 
Brush electric light at these mills costs, for the same tim 
£96 5s. for carbons, &e., and this, added to the £55 above ref 
to, gives a total cost of £141 5s., without reckoning the cost of 
the power. Taking the latter at only that of the coal burned, 
and reckoning 3lb. per horse-power per hour, we have 13°5 x 3 x 300 
= 5°4 tons, which, at 10s, per ton, or £2 14s., brings the cost up 


to £143 19s. The illuminating power of the electric light is, 


Near Vully, on the | Co; 


moreover, much superior to that of the gas costing as above. 
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MISCELLANEA. 


Tux steamer Calabria sailed on Saturday with the new Manilla 
cable, which will when laid connect Manilla with Hong Kong. 


A New sugar refinery at Moncton, New Brunswick, is being 
started. This, says India and the Colonies, will bring ‘down the 
exorbitant price of sugar which the new tariff temporarily 
caused. 


Tux Government Grant Committee of the Royal Society have 
voted to the three subdivisions, A. B. and C., the following sums 
respectively :—-£1905, £1365, and £655, This is the last of the 
four years of the Government grant. 


WE are desired to in reference to our notice of 
ceedings at Hertford, by the Rivers Purification Association, 
that the Lea Conservancy Board have resolved to prosecute the 
gpircritics of Hertford for fouling the river Lea by the effluent 

scharged from these sewage works. 

Tue Institution of Civil Engineers of Ireland has purchased 
the lease of premises of its own in a most central and convenient 
position. ere is every probability that before long the Institu- 
tion will have an opportunity of acquiring the entire interest in 
these premises, neh § then of building a meeting room, which would 
render the Institution entirely independent. 


Tr is stated that an experiment has just been made with Edison 
telephones on a private line between No. 7, Sauchiehall-street, 
Glasgow, and Grangemouth, both the offices of the Glasgow and 
Rotterdam Steam Shipping Company, and distant a little over 
twenty-seven miles. Complete communication was established, 
and m es spoken from Glasgow or Grangemouth were as dis- 
tinetly audible at the other end as if uttered aloud in an adjoin- 
ing room. 

Art the meeting of the Manchester Scientific and Mechanical 
Society, on Friday, Mr. W. T, Olive read a paper, in which he 
urged the desirability of public standards for testing measure- 
ments being provided free for mo use in all ulous —— 
and in the discussion which followed it was urged that a different 
system of weights and measures should be adopted throughout 

e prenek o and the compulsory adoption of the metric system 
was strongly advocated. 


Late on the night of the 24th ult. a family were sitting round 
their hearth, at Woodside, Dudley, when the house. shook 
violently ; in a few minutes the roof and part of the wallefell in, 
crushing in the flooring, and destroying the furniture.. The 
house was built over a mine, and the of the family was 
remarkable, a few minutes later and all would have been in 
Woodside has many houses in alike condition, for owing to 
the Pensnett Chase Act the owner of a mine is not liable for 
damage to the surface. f 


CoNSIDERABLE excitement was caused in Irvine on the 2ist ult. 
by the Sheriff officers poinding the effects of the public works of 
the Glasgow and South-Western Railway Company, under a dis- 
traint warrant granted by the Sheriff, at the instance of the Local 
Authority, for water assessment. A dispute has been going on 
between those parties and the Authority as to terms ever since 
the introduction of the gravitation water, and it is believed that 
= soe of the Authority will throw the question into the 

ion. 


AN international competition and exposition of small steam 
thtashing machines of easy transport in hilly zegions is intended 
at Perugia. The exhibition is promoted by the Minister of Agri- 
culture, Industry, and Commerce, who has giver-the direction of 
it to the Agrarian Committee at Four he Gompetition wili 
take place near Perugia on the Ist of July, 1880. ‘On 
of from one to four horse power will be admitted. prizes to 
be bestowed by the Government will be :—First prize—a gold 
medal ; the Minister of Agriculture will purchase two of the 
thrashing machines that catty off the first prize. Second prize— 
a silver medal; purchase be made of one machine that wins 
the second prize. 


Tue Westinghouse Brake Company had, rp to the end of 
January, 1880, received orders in England for fitting the automatic 
brake to 362 engines and 2357 carriages, and for 535 engines and 
3165 carriages on European and English colonial lines. In the 
United States the automatic system is on 120 raiiways and 
fitted to 1770 engines and 5218 carriages, making a total of 
engines and 10,740 carriages, an increase in eight months.of 984 
engines and carriages. Of the non-automatic or ordinary 
air-pressure system there are 2729 engines and 10,589 vehicles 
fitted, including 500 sets for engines and 3000 sets for cars used 
for goods trains, making a total for all sorts of 5396 engines and 
21,329 vehicles. 


Tuk first shipmentto England of American machine-made doors, 
window sashes, blinds and similar articles of joinery, took place 
in 1877, and although confined to doors for the cheaper class of 
houses, the goods at once met with a demand that justified the 
expectations of the shippers. For the first time, in 1877, some 
19,000 doors and 6284 pairs of sashes and blinds were shipped 
from New York to England, the greater part of which went 
thence to Australia and New Zealand. The shipment of doors 
to England and Scotland in 1878 was about 45,000, as against 
2800 in 1877. Up to June of last year these shipments, accord- 
ing to the American Manufacturer, showed a slight increase, but 
the total for the year would, it was expected, be much larger, as 
a single steamer carried out to England 45,000 American doors. 


Messrs. Dowpeswett, Q.C., Thomas Hawksley, C.E., and 
H. J. Marten, C.E., the arbitrators to the South Staffordshire 
Mines’ Drainage Commissioners, have issued a report oa red 
@ proposal for unwatering the vast mineral area in the Bilston 
district, instead of altering its boundaries to include it in the 
Tipton district, which receives such enormous quantities of water 
from the mines above it. They state that the = quuntit; 
of water raised from the mines in the Bilston district 
3,853,000 gallons per day, and in addition 24 million gallons 
daily run over into the Tipton district, which is lower. The 
existing pumping engines raise 2,250,000 gallons per day, and, 
therefore, to pump the required 7,000,000 gallons per day extra 
engine power is wanted to raise 4,150,000 gallons. The annual 
cost for keeping down the water is given at £13,000. When the 
mines are unwatered the useful coal rendered workabie is 
11,000,000 tons. If the raising of 600,000 tons a year could be 
depended upon, an income of £15,000 for about eighteen years 
would exceed the expenditure. 


THE ordin general meeting of the shareholders in the 
Great Eastern Steamship Company took place on Monday at the 
City Terminus Hotel ; Sir Daniel Gooch, Bart., M.P., presided. 
The report presented for the past year showed a balance to the 
debit of profit and loss account of £ The directors further 
reported that the smaller repairs of the ship had been continuously 
carried on, and as the arrangements of the Milford Dock Com 
pany were sufficiently forward to admit of the necessary re 
to the ship’s bottom being effected, the few new iron plates 
required were now being put in. The directors continued to 
receive inquiries in reference to the employment of the ship, and 
negotiations on that subject were now pending, and as freights 
were in better demand, they that some satisfactory arrange- 
ments would shortly be concluded. The chairman, in moving 
the adoption of the report, said he had. nothing to report of a 
satisfactory character. As the vessel required compound engines, 
no one would employ her in her present condition. The directors 
had tried to induce the shareholders to find the money, but they 
failed in getting it. There would always be a difficulty in getting 
her employed, as large steamers were now worked at a much less 
cost than thisship could at present be worked. A discussion took 
place as to the value of the ship, and the chairman said it was 
worth £250,000, 


A NEw branch line is being constructed from Lancaster to 
Glasson Dock by the London and North-Western Railway Com- 
joo At present there is no railway communication to this s 
the nearest to it being three miles away. A considerable 
he 
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GN AGENTS FOR THE SALE OF THE 
ENGINEER. 


PARIS.—Madame Boyveag, Rue de la Banque. 

BERLIN.—Asuer and Co., 5, Unter den Linden. 

VIENNA.—Messrs. Gerotp and Co., Booksellers. 

LEIPSIC.—A. Twiermeyver, Bookseller. 

NEW YORK.—Tae Witmer and Rogers News Company, 
81, Beekman-street. 


TO OORRESPONDENTS. 
In order to avoid trouble and, confusion, 


cases, 
writer to hi: 
answers received by us may be fi to their destination. No 
notice will be taken of communications which do not comply with 
*,* We cannot undertake to return drawings or manuscripts; we 
to 


proof of good faith. 
anonymous communications, 
J. ©. (Barrow-in-Furness).—Next week. 
W. Y. B. (Garnett-hill).— Your data must be wrong. Send some information 


showing how you have proceeded with your . 

G. E. C.—The numbers and prices of all specifications are published in 
Tue Enoineer. You will find what you want if you refer to the indexes 
to our volumes. 

A Suascriper.—A horse-power is 33,0001b. raised 1ft. high in a minute ; 
nominal horse-power is an empirical term gradually falling into disuse, and 
intended to represent the size of an engine. Different values are attached to 
the word in different places. As applied to portable engines, it means 
10 circular inches of piston area. us, an engine with an Sin. piston 
would be 6°4-horse power, und one with a Win. piston 10 nominal horse- 


power. 
Erratom.—Ia our impression for Feb. 20th, page 137, in the fifth paragraph 
from the top, for Vesper engine read Vosper engine. 


COTTON GINS. 

(To the Bditor of The Engineer.) 
Sir,—I shall be obliged for the names and addresses of makers of 

cotton gins. A.C. 
Milan, February 21st. 

SEPARATING STARCH FROM MAIZE. 
(To the Editor of The Engineer.) 

Srr,—Can any of your readers inform me of the best process for 

separating starch from maize, and the makers of the necessary t? 
nm, March 8rd. ©. 0. 


WOODEN WATER-WHEELS, 
(To the Editor of The Engineer.) 
Srr,—Can any correspondent give me the name of makers of 


— steamers between England and the United 
States have been doing as much as they can to make the 
voyage between Liverpool and New York of as limited 
duration as possible. But in order that Atlantic steamers 
may be fast it is necessary that 
mere size of ship alone conduces very much to the com- 
fort of her passengers. Recent Atlantic steamers are 
celebrated not only for their size and speed, but for the 
luxurious character of their accommodation ; with this, 
however, we have now nothing to do. The point which 
claims our attention is that enormous hulls have to be 
driven through the Atlantic at a high velocity ; the 
machinery required to do this work is of corresponding 
magnitude ; and its con construction, and working 
present to the engineer pro lems of grave importance for 
solution. It must clearly understood that when we 
of speed we do not refer to measured mile 
The Atlantic steamer of the present day must, 
successful, make quick passages almost with- 
out regard to the weather. She must be so 

and built that she will bear being driven as fast as her 
engines can drive her against a head sea, or in the teeth 
of a gale; and her engines in their turn must be of such a 
character that they will render available all the excellent 
qualities as a sea boat possessed by the ship ; in other 
words, they must be able to force her at about half the 
speed of a railway train through a heavy sea. This is 
very different work from that of sending a ship through 
still water at the measured mile. To give a better idea 
of what we mean to such of our readers as may not be 
quite familiar with the work of a modern Atlantic 


to be 


steamer, we may cite a run once celebrated as the| wi 


— on record, made in April, 1877, by the White 
tar steamer Germanic. This vessel left Queenstown on 
Friday, the 6th of April, and landed her passengers in 
New York that day week, making the run in 7 days 
11 hours 37 minutes. The whole distance steamed in the 
time was 2830 knots, or 3257 miles. This gives an 
average of 435 miles every twenty-four hours, or eighteen 
miles an hour. The Britannic, a sister ship, has made 
the run in very little more time, going out in 7 days 
13 hours 11 minutes, and coming home in 7 days 12 hours 
41 minutes. Such performances as these, however, no 
nae content ship owners, and steamers are now being 
built which will no doubt beat by several hours the best 
performance of the best ships now plying on the Atlantic. 

The two great Atlantic liners of the immediate future 


water-wheels of wooden construction? The proposed one is for the | are the Servia, of the Cunard eon | being built by 
colonies, where castings are very dear and to be obtained. Messrs. Thomson, of Glasgow, and the City of Rome, for 
A.M. 1. C. E. | the Inman Company, for which vessel the Barrow Ship- 

building Company has obtained the contract. We have 

ones t : Paodiered country | suffice to say now that she wi 525ft. long, 52ft. beam 

from the supplied devect | 40ft. 9in. deep ; and will be propelled by compound 


from i 
Yearly (including two double nwmbers).. .. 

credit occur, an extra charge of two shillings and sixpence per annwm will 

Cloth Cases for binding Tux Enatneer Volume, price 2s. 6d. each. 

The following Volumes of Tut ENGINEER can be had, grt ie ene 
Vols. 3, 5, 10, 14, 21, 24, 25, 26, 38, 39, 40, 41, 42, 48, 44, 46, and 47. 
A complete set of Tuk ENGINEER can be made up, comprising 47 volumes. 

ee ae for Thin Paper Copies will, until further notice 
received at Following rates. Subscribers ‘paying in advance wa 
following rates will receive Tuk Enoineer weekly and post-free. Sub- 
by Post-office order must be accompanied 
to the Publisher. Thick Paper Copies may be had, if preferred at increased 


Remittance Post-ofice Order. — Brazil, 
Colum! Brith Cape of Good H 
only), German ibraltar, India, Ot 


Natal, Netherlands, New Brunswick, Newfoundland, New South Wales, 
New Zealand, Portugal, land, Tasmania, Turkey, 
United States, West Coast of West Indies, China vid Souk: 
ampton, Cyprus, £1 16s. 

i! Bill in London.—A Buenos Ayres, lon, France, 
and Ionian Islands, Panama, 4 
£1168. Chili, Borneo, and Jova, £2 58. India, 


ADVERTISEMENTS. 
*,* The charge for Advertisements ‘our lines and under 


charged one shilling. The line 5 an adver- 
tisement measwres an inch or more the is ten shillings inch. All 

from the country must be accompa: stamps in 
pa: Alternate advertisemen: be practical 


CANNOT BE INSERTED UNLESS 
o’cLock on TaurspAy EvENING In EACH WEEK. 
*,* Letters relating to Advertisements and 
paper are to be addressed to the - George Leopold 2 
letters to be addressed to the Editor of Tax Enauveer, 168, Strand. 
MEETINGS NEXT WEEE. 


Mr. Thomas Bolas, 


F.C.8. 
Chemical Nature and Physical Properties. Purifi . Applicat 
in Connection with the. Indus 


DEATH. 

19th of February, ALEXANDER MAcoILLIvray, of the 
Macnaught, Robertson, and Co., at Guy’s Hospital, aged 4, (Aare dog 
quence of an accident at Bankend on the 26th January, 1880. 
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ATLANTIC PASSENGER STEAMERS, 
THE construction of steamships intended to maintain 


swiftand luxurious communication betweenthe Old World | b 


aud the New has for some time past been undergoing 
very remarkable developments. For reasons which we 


do not stop to explain, the various great companies 


d 

ongnee of the three-cylinder type, with one 72in. 
and two 100in. cylinders, the stroke being 6ft. 6in. 
The indicated horse-power will be about 2500 horses. 
The City of Rome will be 546ft. long, 52ft. beam, and 
37ft, deep. Her engines will have six cylinders, that is 
to say, there will be three vertical tandem engines, all 
working on the same crank shaft. The high-pressure 
cylinders will be 43in. diameter, and the low pressure 
86in., with a stroke of 5ft. Gin. They are also to indicate 
8500-horse power, and the speed of the ship is not to be 
less than 17 knots an hour, These ships are being con- 
structed by rival companies, and are intended to excel 
all that have re been put on the Atlantic trade. The 
order for the Servia by the Cunard Company was first 
iven, but Mr. Inman, the enterprising principal of the 
man line—which is noted for having studied the com- 
fortsand luxuries of the Atlantictravelling public as much 
if not more than any other line in existence—could not 
be left behind in the race, and consequently a vessel of the 
dimensions given above was at once ordered. Past expe- 
rience with high-speed ocean steamers enables us to indi- 
cate certain questions connected with this rivalry worth 
careful consideration. The mostimportantis the price paid 
for a very moderate reduction in the duration o: renee 

across the Atlantic. The Arizona and the Britannic may 
cited to throw light on this point. The Britannic is 455ft. 
long by 45ft. and 33ft. 7in. deep. Her machinery 
—which » been illustrated in our pages—consists of 
two vertical tandem compound engines, the two high- 
pressure cylinders being 48in., and the two low-pressure 
83in. diameter, the stroke being 5ft. They indicate 4600- 
horse power. The Arizona is the most powerful pas- 
senger steamer in the world. She is 450ft. ong, 45it. 5in. 
beam, and 35ft. 8in. deep. She has three cylinder engines 
with one 60in. and two 90in. cylinders, the stroke being 
5ft. 6in., and she indicates about 6500-horse power. Now 
the Arizona has been regularly beating the Britannic by 
about four hours in her trips to New York, both ships 
doing their best. This four hours saving of time repre- 
sents an average, and it may be assumed as certain that 
in the course of a year’s steaming the Arizona will beat 
the Britannic by four hours each voyage. In other words, 
she is about 4°6 per cent. faster. We may, for the pur- 
of comparison, take the consumption of fuel in 
th ships as 2 lb. per indicated horse-power per hour. 
This represents for the Britannic in round numbers 
100 tons of coal per twenty-four hours, and for the 


Arizona 140 tons per day. Isthe game worth the candle? | S 


To save four hours in a run of a week is it worth while 
to burn nearly 300 tons of coal in excess of that which 
suffices for a ship hardly perconetly slower? No doubt 
the Arizona is larger than the conan but not much, 
and this very size appears to be essential to high speeds. 
To put this in another way, no small or moderately large 
Atlantic steamer, no matter how ae her power ma 
be in proportion to her size, is able to maintain a high 
average veiocity. She may make a wonderful 
now and then when the sea is smooth and the wind in 
her favour, but without great size a speed little affected 
y the winds and the waves cannot be had. 

The Pes omg connected with these great ships does 
not end when the question we have put above has been 


answered, Both the Servia and the City of Rome are 


gigantic experiments, but the City of Rome is more an 
experiment than her rival. Practically she will be the 
most powerful steamship afloat, and so far as we learn 
the most luxuriantly fitted and decorated. It is true that 
some men-of-war have indicated nearly or quite 9000-horse 
power; but this exertion has been made for, at the most, 
six hours continuous steaming, and. will probably never 
be made again in the life of the ship. But the engines 
of the City of Rome will have to indicate 8500-horse 
power, or thereabouts, for a week at a time without 
stopping for a moment. No such duty was ever yet got 
out of machinery. Her engines will be the most power 
ful, save those of the Servia, in the world, and in this sense 
they are pare experimental, No doubt good reasons 
guided Mr. oy iy of the Barrow Shipbuild- 
ing Company, and Messrs. Inmans’ engineer, Mr. Unwin, 
in nergy single screw ; but it would appear at first 
sight, at events, that here if ever the twin system 
was imperatively demanded ; and in our opinion much 
more will be said on this head before the City of Rome 
and Servia make their trial trips. The engines are, as we 
have said, to have six cylinders. They will in many 
respects resemble those of the Britannic with another 
pair of cylinders added. It will be seen that the 
whole of the enormous power developed must go 
through a single crank shaft, and this shaft will 
accordingly be of unheard-of dimensions. It will be 
26in. in diameter in the bearings, and the journals 
will be 3ft. 2in. long. The crank pins, 26in. dia- 
meter, will be 2ft. Gin. joe, The ¢ will be built 
up of Sir J. Whitworth’s fluid compressed steel, and 

ll be hollow, yet it will weigh 72 tons or there- 
abouts. The crank webs cannot be much less than 2ft. 
thick, and may be more; the result is that the dis- 
tance from centre to centre of the crank pins cannot be 
less than 9ft. 6in., and will probably be much greater. 
But the low-pressure cylinders are 7ft. 2in. diameter 
inside, and after every allowance is made, it will be 
seen that the enormous dimensions of the crank shaft 
actually render it impossible to get the low-pressure 
cylinders close together ; and the length of the engine- 
room must be very considerable. Certain questions of 
very great interest will suggest themselves to our 
readers, no doubt, at this point ; and it may be said that 
the preparation of the best design for engines of enormous 

wer presents a problem of the greatest importance and 
interest, which is only just rising up for solution, and to 
which we shall take an early ai magey | of returning. 

One of the most curious aspects of this ocean steam- 
ship rivalry is the little apparent interest taken by the 
competing firms in securing the best possible propeller. 
It is stated on the highest authority that the screw wastes 
50 per cent. of the power applied to it. If this be so, 
there ought surely to be room for so much improvement 
as would suffice to put 5 per cent. increase on the speed 
of such a ship as the Britannic, without any further 
outlay on coals. We do not refer now to patent screws, 
or patent devices of any kind, but only to the fact 
that there is for every ship a screw which gives a better 
result than any other that can be used with her. What 
this perfect screw, as we may call it, may be, cannot be 
ascertained without direct experiment. Is it certain 
that in the case of the Britannic or the Arizona several 
screws have been tried, and that both vessels are now 
fitted with those best adapted to their requirements ? 
May it not be possible yet to obtain a considerable 
increase in the speed of steamers all round, by paying a 
little more attention than has yet been done to the rela- 
tions which exist between the dimensions and form of a 
oe: those of the ship, and the proportions and power 
of engines ? 


THE GOVERNMENT WATER BILL. 

THE public are now made aware what is the price to 
be paid if the undertakings of the London Water Com- 
panies are to be made the subject of a purchase, in order 
that their property may be transferred to “a responsible 
public body.” If the price be considered high, there 1s 
the satisfaction of knowing the worst; and we are further 
given to understand that the bargain cannot be made 
any better. The Home Secretary has done his best, and 
having brought all ible pressure to bear on the com- 

ies, in order to bring them down in their te he 
eels assured that nothing more can be accomplished in 
that direction. In an admirably clear and common 
sense speech, Mr. Cross stated the case to the House of 
Commons at midnight on Tuesday, and introduced his 
Bill, which he proposes shall go before a hybrid com- 
mittee, there to be thoroughly sifted ; though, let the 
committee think what they may of the matter, the ‘erms 
of gs admit of no alteration. The bargain 
must either be ratified or rejected. Neither is it prac- 
ticable to quarrel with the terms in the case of one or 
more of the companies, and to accept the rest. 
“Unification” is the essence of the whole scheme, and 
the eight metropolitan water companies must be 
included under the new Water Trust. Despite the fact 
that so much is put out of their power, the committee 
upstairs will find plenty of work for their hands, unless 
it be that they are speedily convinced of the excellence 
of the Government scheme and forthwith endorse it. 
upposing the price to be approved, the mode of 
financing the undertaking is open to revision, though it 
does not seem likely that the main features of the Bill 
on this point can be improved upon. The creation of 
water stock as an equivalent for the existing shares is a 
neat and satisfactory substitute for payment in coin, and 
precludes that disturbance of the money market which 
would be occasioned by setting loose several millions of 
money in search of an investment. 

Profitable as the contemplated transaction may be for 
the water companies, there is no reason why it should not 
also be advantageous, in a pecuniary sense, to the metro- 
polis. All depends on the mode in which the members 
of the Water Trust execute their functions. They may 
blunder over their business, or indulge in fits of extrava- 
gance, so as to neutralise the merits of the financial 


tt necessary to 
public, and intended for insertion in this column, must, in all 
*,* All letters intended for insertion in THE ENGINEER, 07 
containing questions, must be accompanied by the name and 
address of the writer, not necessarily for publication, but as a 
rates. | 7 

Out cannot ve guaranteed m any cast. 

except weekly advertisements are taken subject to this condition. fF . 

Tue InstiITUTION oF CrvIL March 9th, at 8 p.m.: 
“ The Purification of Gas,” by Mr. H. E. Jones, M. Inst. C.E. 

LONDON ASSOCIATION OF FOREMEN ENGINEERS.—Saturday, March 6th, , 
at 8 p.m.: ‘ The Best Means of Communication between the Two Banks 
of the Thames below London Bridge,” by Mr. William May. 

Society or Arts. — Monday, March 8th, at 8 p.m.: Cantor j 
Lecture, ‘‘The Manufacture of India-rubber and Gutta- : 
Advances in the Production of Lambeth Art Pottery,” by Mr. John | 
Sparkes. Sir P. Cunliffe Owen, 0.B., K.C.M.G., will preside. Thursday, 

March llth, at 8 p.m. : Chemistry and Section, “ Bal- 
main’s Luminous Paint,” by Mr. C. W. Heaton, F.C.8. Professor H. C. 
Roscoe, F.R.S8., will preside. 
ij 
{ 
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scheme devised by the Government. The first price to 
be paid is £22,000,000; but beyond this is a sum of 
£9,000,000, the payment of which is to be distributed 
over various periods, extending in the case of the New 
River Company to a date as remote as twelve years heuce. 
The present value of these future payments—to be made 
in deferred stock—is calculated as coming somewhere 
between £6,000,000 and £7,000,000, so that the price to 
be paid for the whole affair may be reckoned at 
£29,000,000. The water rates receivable by the London 
companies in 1878 amounted to £1,383,000, and the divi- 
dends paid on share capital were £653,000, added to 
which would be £143,000 for interest payable on 
loans, and dividends paid on preference capital. Of 
course the figures now run higher. The losses 
writen off in respect to the collection of the water 
rates; were nearly £5600. Apart from the actual 
scheme there is the benefit which may 
be expec to accrue from the consolidation of 
the staff, and the more symmetri arrangement 
of the works. There can be little doubt that if the 
water companies had amalgamated themselves into a 
single body, even into two—one for the north side of the 
Thames and one for the south—they might have improved 
their arrangements, and expended less capital. The 
costliness of a disjointed system will be avoided by the 
Government scheme, and Mr. Cross reckons that in the 
first year of the new régime, there will be a saving of 
£50,000, in addition to which the large outlay of capital 
for new works proposed by the Southwark and Vauxhall 
ngs a will be rendered nearly or wholly unnecessary. 
To this we may add that if the public are to rejaloe in 
future economies, the shareholders are evidently very 
well pleased with the immediate results so far as they 
are concerned—a fact sufficiently indicated by the extra- 
ordinary rise in the market value of their property during 
the present week. 

The constitution of a Water Trust is an interesting 
feature in the Government Bill. Mr. Cross told the House 
of Commons he did not think that any corporation ought 
to be in the hands of the Government, and in formi 
the Trust he had endeavoured to create a body whi 
should command the confidence of the metropolis. The 
Bill proposes that there shall be a chairman with a 
salary of £2000 a ual and two vice-chairmen with 
£1800 a year each. These paid members are, in the first 
instance, to be appointed by the Crown, and their names 
are to be inse in the Bill. After the first appointment 
the election of these three officials is to be left in the 
hands of the Trust. The Lord Mayor and the chairman 
of the Metropolitan Board of Works are to be ex officio 
members. he Local Government Board, the Chief 
Commissioner vf Works, the Commissioners of Sewers, 
and the Metropolitan Board of Works are each to nomi- 
nate one member on the Trust. Nine members are thus 


The boroughs, including the 


ity, ten in all, are each to elect one representative, and, 
finally, the suburban sanitary authorities, within the 
water area, but outside the limits of the metropolis, 
have two members allotted as their share. Everybody 
is thus to be made comfortable, unless it be the directors 
of the defunct water companies, who are simply nowhere, 
unless they can get themselves elected by somebody, 
which is not very likely. 

The members of the Trust may rest assured they will 
find enough to do if they are willing to do it. The direc- 
tors of the water companies do not have their £20,000 a 
year without working for it, and even if their duties were 
not very onerous, the rolling of eight boards into one may 
be expected to make the load somewhat heavy for the 
Trust. The management of a concentrated system of 
water supply on behalf of four millions of people is a 
serious matter; and none the less so when the machinery 

to be directed by twenty-one gentlemen who are 
strangers to the task. The old directors will be gone, as 
also the old secretaries, and we sup some of the 
eugineers. Very much will depend on the choice 
made by the Government in respect tv the three paid 
members of the Board. These must be men who 
thoroughly understand their work ; or else the members 
of the Trust will have to be led by those whom they 
ought to lead. The Trust, moreover, will be expected 
to introduce important changes in respect to the water 
supply; and, if these are not judiciously made, the public 
disappointment will be great. The water companies 
knew what they were about ; the Water Trust must also 
know, and the public require that the new body shall 
do greater and better things than the authorities which 
are to be Ami Png of 
mentary procedure, especially at the present politica 
juncture, ft is possible that the Bill may fail to pass in 
the present session. But the nature of the bargain which 
has been provisionally entered into with the water com- 
panies renders delay peculiarly dangerous. It is certain 
that the scheme will come pretty near success, and the 
probability is that it will be adopted. 


THE ARTIFICIAL FORMATION OF THE DIAMOND. 

A Few weeks ago we reported the results of some 
experiments made by Mr. Mactear, of Glasgow, on the ques- 
tion of the artificial formation of the diamond. He commu- 
nicated a paper to the Philosophical Society of Glasgow to 
the effect that he had solved this question, and sent some 
of his specimens to London. They were examined at the 
British Museum by Mr. Maskelyne and Dr. Flight, and were 
found to none of the qualities of diamond and to 
possess others which clearly indicated that they were not the 
substance sought for. After the appearance of Mr. 
Maskelyne’s letter in the Jimes, Mr. Mactear came to 
London pre; to traverse the statements made in Mr, 
Maskelyne’s letter, and to show that he had made diamonds, 
He was provided with the fullest means of making his ex 
riments, and had finally to admit that he had failed, his 
so-called diamonds being soluble in hydrofluoric acid, and 
consisting of silica, alumina, and magnesia. Another gentle- 
man, also of Glasgow, has since communicated the results of 
his researches on the formation of crystallised carbon, and a 

iminary notice by him was last week before the 
yal Society. This gentleman is Mr. J. Ballantine Hannay, 
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of Woodbourne, Helensburgh, and Sword-street, Glasgow, a 
Fellow of the Chemical pred of London. His 
have been tested by Mr. Maskelyne, and the results of the 
examination, communicated in a letter to the Times of last 
week, show the substance to be beyond all question diamond. 
Mr. Maskelyne says: ‘‘In lustre, in a certain lamellar 
structure on the surfaces of cleavage, in refractive 
power, they accord so closely with that mineral that it 
seemed hardly rash to proclaim them even at first sight to be 
diamond. And they satisfy the characteristic tests of that 
substance. Like the diamond they are nearly inert in polarised 
light, and their hardness is such that they easily scored oon 
grooves in a polished surface of sapphire, which the diamon 
alone can do. I was able to measure the angle between the 
cleavage faces of one of them, notwithstanding that the i e 
from one face was too incomplete for a very accurate result. 
But the mean of the angles so measured on the goniometer 
was 70 deg. 29 min., the correct angle of a crystal of the 
diamond being 70 deg. 31°7 min. Finally, one of the particles 
ignited on a foil of platinum, glowed and gradually disappeared 
exactly as min would do.” The preliminary 
notice which Mr. Hannay has sent to the Royal Society 
describes his process in general terms, but still indicates the 
method sufliciently. He states that while pursuing his 
researches into the solubility of solids in gases, he noticed 
that many bodies, such as silica, alumina, and zinc oxide, 
which are insoluble in water at ordinary temperatures, dis- 
solve to a very considerable extent when treated with water- 
gas at a very high pressure. It occurred to him that a solvent 
might be found for carbon ; and as gaseous solutions nearly 
always yield crystalline solids on withdrawing the solvent, or 
lowering its solvent power, it seemed probable that the carbon 
might be deposited in the crystalline state, After a large 
number of experiments it was found that ordinary carbon did 
not dissolve, chemical action taking the place of solution. A 
curious reaction, however, was noticed by Mr. Hannay, 
which seemed likely to yield carbon in the nascent 
state, and so allow of its wg easily dissolved. When 
@ gas containing carbon and hydrogen is heated under 
pressure in presence of certain den its hydrogen is 
attracted by the metal, and its carbon left free. Hydrogen, 
it has been found, has at very high temperatures, a very 
strong affinity for certain metals, notably magnesium, forming 
extremely stable compounds with it. hen the carbon is set 
free fromthe hydrocarbon in presence of a stable compound con- 
taining nitrogen, the whole being near a red heat and under a 
very high pressure, the carbon is so acted upon by the nitro- 
gen compound that it is obtained in the clear, transparent 
orm of diamond. A great difficulty which Mr. Hannay 
encounters lies in the construction of an inclosing vessel strong 
enough to withstand the enormous pressure and high tempera- 
ture—tubes constructed on the gun-barrel principle, with a 
wrought iron coil of only fin. bore and 4in. exte diameter, 
being torn open in nine cases out of ten. His examination of 
the crystalline fragments shows them to all the properties 
of diamond. They have the hardness of that mineral, scratch 
all other crystals, and do not affect polarised light. Some 
erystals had curved faces belonging to the octahedral form, and 
diamond is the only substance crystallising in this manner. 
They burn easily on thin platinum foil overa blow-pipe flame 
and leave no residue, and after two days’ immersion in hydro- 
fluoric acid show no sign of dissolving. On heating a splinter 
in the electric arc it turned black—a very characteristic reac- 
tion of diamond. A ‘‘combustion ” was made of the crystals 
to determine their composition, and 14 milligrammes were 
found to contain 97°85 per cent. of carbon. The specific 
ravity was 3°5. The apparatus and all analyses will be fully 
escribed in a future paper. Mr. Hannay’s process is a costly 
anda dangerous one. tt: is, however, highly probable that he, 
or some other scientific man, will, before long, hit upon a 
readier method of effecting the conversion of ordinary carbon 
into diamond. Faraday long ago called attention to the associa- 
tion of magnesium minerals with the diamond, and the occurrence 
of diamonds at the Cape has furnished several fresh instances ; 
it will be seen that Mr. 
best suited for his experiments. The spontaneous expiosion 
or rupture of certain diamonds, which has been placed on 
reco Feary to pressure as an element of the process by 
which they have 4 formed, 


THE TAY BRIDGE INQUIRY. 


THE inquiry into the cause of the fall of the Tay Bridge 
was brought to a close for the present, at Dundee, on 
Wednesday. When and where it will be resumed has not 
been stated ; but roe 4 the next steps will be taken in 
London. It would for the moment be premature to comment 
at length on the evidence taken at Dundee. Moulders engaged 
in the casting of the columns, and men employed to paint the 
bridge, gave their testimony, and this testimony is as 
damaging as evidence can well be to the reputation of the 
contractors. On the other side, however, witnesses were 
called to prove that iron used in casting the columns, instead 
of being as bad as possible, was of fair if not excellent quality, 
and that there were no blow-holes or other defects of any 
moment. Unfortunately this evidence was weakened by some 
of the statements made by the witnesses, It is not easy to 

in who was the inspector in the foundry, but the 
gentleman who ae eld that post is reported to have 
said, on being ed if there was any method by which the 
weakness of a column in various places could be detected, 
that it could be done only by the hammer. Mr. Trayner then 
said; ‘‘ What I want to get at is this—Given a column exter- 
nally complete, with no suspicious signs about it; could you 
by the ring of the hammer have told that instead of its being 
lin. thick it was only jin?” and the witness replied: ‘‘ Iam 
not prepared to say that. I have no experience of it.” The 
appointment of a man to i columns who knows of no 
method of ascertaining whether they were thicker at one side 
than the other, save rinying them with a hammer, was, to say 
the least, injudicious. A youth fresh from school, of moderate 
intelligence, could be taught in half a day how to use a pipe 
caliper, and it is to be regretted that the witness was not 
acquainted with the use of that necessary instrument. It 
would appear that the inspection throughout was as lax as 
ible ; and the evidence of one witness went to show that 

the foremen were in the habit of deceiving the inspectors— 
ap tly a very easy task, Of course all the evidence must be 
taken for what it is worth. As the matter now rests, the 


wonder is not that the bridge fell, but that it stood so long ; | 8" 


and as the inquiry day by day up to the present places all 
concerned in the design aed denaieaciion of the bridge in a 
more unfavourable light, it is more than ever preany dg 
the inquiry should be pushed on to its end, in order that, if 

ible, the stigma now resting on the contractors may 
be removed. It is due to these gentlemen that Mr. 
Barlow, Colonel Yolland, and Mr. Rothery should not lose one 
moment in pressing the inquiry to a close; and we confess to 


Hannay finds magnesium the metal | has 
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testing somewhat dissatisfied that an jevvatiqniion which has 
y extended over many weeks should have been post- 
poned, apparently without any good reason whatever, sine die. 


LITHRATURE, 


Se Disposal. By Henry Rosrnson, M. Inst. C.E. 

ie E. and PN. Spon. London. 1880. 
Tuis is the best treatise, considering its siza—perhaps in 
@ measure use it is so brief—yet written on the dis- 
posal of sewage. The literature of the subject has been 
with certain notable but rare exceptions spoiled by the 
prejudices of its authors. Mr. Robinson, so far as can be 
gathered from the work before us, has no presi and 
no proclivities, He writes dispassionately, and conse- 
quently enlists our sympathies almost from the first. It 
is quite certain that his work will be unpalatable to 
many persons ; but with this we have nothing to do. 
His style is exceedingly good, being so terse and com- 
pact that he has tucceeded in very consider- 
able amount of information within eighty small octavo 
pages. From beginning to end there is not a trace of 
‘ padding” in the book ; and no time can be wasted in 
its perusal. 

he system of dealing with his subject adopted by 

Mr. Robinson is very simple. He first lays down a few 

neral principles, then describes the various methods of 
+ mate A of sewage pro or adopted, and concludes 
by giving particulars of the results obtained from these 
in practice in various towns, such as Bradford and 
Aldershot. Although our author has apparently a com- 
petent knowledge of the chemistry of his subject, he will 
not consent to accept the teachings of chemists unless 
they agree with practice ; and, indeed, it may be said that 
he has brought all statements, arguments, and theories 
concerning the disposal of sewage to the same test. It 
is impossible to find fault with him for this, especially 
as his conclusions and comments are almost always 
marked by good sense, and manifest a somewhat uncom- 
mon power of picking out and appreciating at their 
proper value the essential points in any controversy 
connected with the disposal of sewage. He has brought 
to his work the latest information obtainable ; and much 
of this information places long-received theories in a 
new light. We may cite as an example the disposal of 
sewage by irrigation. As this is a very important ques- 
tion, we shall deal at some length with our author’s 
statements on the subject. 

At the outset it may be taken for granted that when 
the conditions are favourable, irrigation still remains 
the best, cheapest, and simplest possible way of 
getting rid of sewage. But those ratepayers who 
“ae that sewage irrigation can be made to pay 
will find themselves mistaken. Years ago we pointed 
out that the utility of sewage to growing crops 
was probably not much greater than that of good river 
water similarly applied. In certain cases, no doubt, 
sewage is rich in manurial constituents, but in other cases 
it is poor. Whatever may be the effect on growing crops 
of sewage, it seems that on the land it has none what- 
ever. Sewage can no more improve the quality of a soil 
than can water. This is contrary to all prognostications. 
It is opposed to some scientific teaching, and it has been 
found out solely by practical experiment. Of course until a 
sufficient number of months or years elapsed no one 
could say positively that the application of sewage would 
not improve the quality of a soil; but the requisite time 

passed, and the results seem to be _ conclusive. 
? Thoroughly drained land,” says Mr. Robinson, “has 
the power of converting the nitrogenous matters in 
sewage into nitrates. These, however, are not stored up 
in the soil for utilisation when required, but such as 
are not quickly absorbed by vegetation pass through 
the ground beyond the reach of the plant roots. 
other words, the fertility of land is not increased by 
applying larger volumes of sewage than the growing 
crops on it can assimilate.” To illustrate this proposition, 
our author cites the famous Craigentenny sands, which 
have received large volumes of sewage for i and still 
contain 98 per cent. of silica, the small quantity of 
organic matter being composed of the roots of the grass. 
A second illustration is supplied by Mr. McKie, the city 
surveyor of Carlisle, who shows that of six samples of 
earth, three from ground long treated with sewage and 
three from ground not treated Lut of the same character, 
the three of irrigated soil were almost identical in com- 
position with the three non-irrigated samples. Such facts 
as these scatter to the winds the theory that by the appli- 
cation of sewage bad land might be made good, and 
its value materially increased. The trath is that the 
manurial constituents of sewage are so combined with 
the water that the soil cannot extract them, although 
living plants can ; and one consequence is that in winter 
when plants do not grow the application of sewage to 
land can be of no value whatever. Mr. Robinson is very 

rticular to point out that as the object of a sew: 

ae is to purify sewage, no nape of making a profit 
out of it should be entertained. The attempt to combine 
agricultural success with the purification of sewage 
“under these circumstances involves failure.” It is worth 
notice that the Local Government Board Blue Book 
states that “no growing crops, save natural should 
be sewaged in the depth of winter, and for posstoss, 
turnips, most vegetables, and certainly for all pulse an 
cereals, the land ought rather to be enriched by frequent 
irrigation in the preceding season than treated with 
sewage when these crops are growing, except in times of 
eat drought, and even then care is requisite.” The 
Italics are ours. It is clear that they involve a complete 
fallacy, though our author has failed to point this out. 

As an offshoot of sewage farming may be taken what 
is known as the intermittent downward filtration system. 
We were under the impression that this system originated 
with Mr. Bailey Denton. According to our author, it 
was devised by Dr, Frankland, and the most extravagant 
anticipations were formed concerning it. Thus it wa 


} 
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assumed that one acre would filter and purify the sewage 
for 3300 persons. In practice, however, it appears that 
nothing approaching this result can be attained. Mr. 
Robinson, in dealing with the question, points out that 
the soil is quite incapable alone of disinfecting and 
urifying sewage. A considerable quantity of air must 
& through the earth to secure the required result, 
and this can onlgpe done by permitting the soil used as 
a filter to dry. e water escaping away to the drains 
through it, is followed by air, which oxidises the im- 
purities filtered out of the sewage. In wet weather dry- 
ing cannot take place, and the system becomes inopera- 
tive. We have not space to follow our author further in 
his observations on irrigation ; but they deserve careful 
perusal by all interested in the disposal of sewage. 

The only other way of disposing of sewage—if we 
neglect pouring it into the sea—consists in treating it 
chemically, and with this branch of the subject our 
author deals fully and satisfactorily. Having no preju- 
dices in favour of any special system, and no desire to 
see any one adopted, he is able to speak dispassionately 
of all, and it is not too much to say that while he admits 
that the lime, A B ©, and Scott’s processes all give good 
effluents if carried out with due care, it is doubtful if a 
| acer can be made by them. As for the lime process, that 

epends very largely for its success on the quality of 
the lime, and it is by no means cheap. Crude alum may 
be substituted for lime with advantage. Perchloride of 
iron appears to be the best and cheapest disinfectant, 
according to Dr. Frankland, who ascertained by experi- 
ments made with sewage in a tank holding 7500 gallons, 
that one-third of a gallon of perchloride of iron, or 3 lb. 
of chloride of lime, or one bushel of lime, had each the 
same result, save that the perchloride of iron was much 
more permanent in its effects. Dr. Frankland deduced 
from these figures that the cost of purifying 1,000,000 
gallons of sewage with perchloride of iron would be 
£1 13s. 3d.; with chloride of lime, £2 2s. 10}d.; and with 
lime, £3 6s. 6d. These figures must be taken with some 
hesitation, because the anticipations formed by Dr. 
Frankland in his laboratory have not been invariably ful- 
filled in practice. 

Of Scott’s lime-cement process Mr. Robinson does not 
a in glowing terms. He gives the cost per ton of 

e cement made at Burnley, in Lancashire, at £1 3s. 4d. 
ag ton, irrespective of the interest on the capital, and 

e quotes Mr. Granville Cole to illustrate the difficulties 
met with in getting anything like a uniformly good 
cement. At its best the Scott cement is said to have a 
tensile strength of 3111b. per square inch, a strength 
too low to permit the cement to be used in any but 
second-rate work. The aoe strength of the cement 
made is probably much less than this, judging from the 
statements made by Mr. Granville Cole before the 
Society of Arts, to the effect that the manufacture of 
Portland cement from sewage is much more precarious 
than when it is manufactured in the ordinary way. He 
said “That the quantity of sewage coming into the 
works, varying, as it does, from hour to hour, involves 
the most careful watching in order that the requisite 
quantity of milk of lime may be added, and only after 
careful experiments can the qnantity be ascertained,” 
The Corporation of Burnley pay Scott’s Sewage Company 
an annual subsidy of 6d. per head of the population, or 
£1050 per year, the company undertaking, for a period 
of twelve years, to produce the best effluent that can be 
produced by the lime process. 

Mr. Robinson goes at considerable length into the 
value of sewage sludge as a manure. We may sum up 
his opinions in the following quotation :—‘“ The safest 
view to take is that a sludge produced from the lime 
process is valueless, and not worth removing to land for 
utilisation, but a sludge from a sulphate of alumina pro- 
cess, which contains the least bulk with the maximum of 
the manurial ingredients of sewage, is worth carting to a 
distance like farmyard manure ; and further, that it can 
be made portable in the way indicated, and that it will 
realise a profit of a few shillings a ton when its value 
is known to farmers in the districts producing it.” 

We have now said enough we think to indicate what 
manner of book this is that Mr. Robinson has written. 
We have not found fault with it, because it really con- 
tains very little to which we can take exception. It 
would, however, have been improved had the author 
expressed his own opinions more frequently and quoted 
less from authors of somewhat doubtful authority. A 
very curious table by Dr. Frankland is given at 
page 6. We do not know whether Dr. Frankland or our 
author is responsible for the errors it contains. It pro- 
fesses to set forth “the weight in grains of solid and 
liquid excrement per person per day, and the organic 
nitrogen and pnonpnatee contained therein.” It is not too 
much to say that it is all wrong from beginning to end. 
Without going into detail on an unsavoury subject, 
we may say that grains is apparently a misprint 
for mmes, and as the gramme is == 15°45 grains 
nearly, it will be seen that the mistake is not small. 
Again, the average daily elimination of foeces is given at 
150 grains; reading this “grammes” it is still wrong, Kirke, 
a greater authority on physiology than Frankland giving 
it at 6 or 8ounces. Taking 7 ounces as an average, we have 
in round numbers 193 a instead of 150. Again 
we should very much like to know how Dr. Franklan 
arrives at the conclusion that there are in 1500 grammes 
of urine, not “grains” as printed, 6:08 grammes of phos- 

hates. According to Foster the phosphoric acid present 
in urine is 3°164 in 1500, Dr. Frankland does not say 
which of the numerous phosphates known to chemists he 
means. If calcium phosphate, his figures cannot be made 
to agree with Foster’s. In a few other cases we have 
detected small errors, but they are not worth particular 


notice. 

The book has been very well printed, and may be 
regarded as an exneodingly convenient and handy little 

ve use a very number ers in 
In the health of towns. 
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PNEUMATIC TELEGRAPHS. 

THE system of forwarding telegrams by means of 
pneumatic tubes has been, really speaking, of slow 
growth, and beyond its adoption by the old Electric 
Telegraph Company in the United Kingdom, its spread 
has been slow in the extreme. Few places on the Con- 
tinent have adopted it, and about its latest introduction 
has been in New York. Its early history and introduc- 
tion are not uninteresting, especially when it is consi- 
dered that, from its success, many and strenuous efforts 
have been pct song made to establish a railway 
system under similar mechanical arrangements. 

The Electric Telegraph Company, about the year 1856, 
had occasion to establish a alo delivery station at 
Lloyd’s, and from a variety of reasons it was found too 
expensive to establish a r telegraph station with 
wires, instruments, and clerks. Mr. Latimer Clark, who 
was then the engineer to the company, suggested that 
by the laying down of a small leaden tube, and the employ- 
ment of small engine power, air might be compressed, 
and employed to force the messages through, inclosed in 
suitable carriers. The idea thus suggested was put into 
practical operation, and was successful; and it may be 
remarked that, with few variations, the original system 
as introduced by Mr. Clark remains in force to the 
| warn day. The requirements at that time were simply 

or the speedy delivery of telegrams, and the tube being 

found quicker than even wire or hand, its use was 
extended, until a further development took place, when 
it was found that by the use of an exhausting pump, or a 
vacuum, messages could be received at the central station 
as well as forwarded from there. This alteration occurred 
some years later, when Mr. Cromwell Varley became 
Mr. Latimer Clark’s successor as engineer to the Electric 
and International Telegraph Company. The extensions 
then became more rapid, and previous to the acquisition 
of the telegraphs by the General Post-office, a large 
system of pneumatic communication had not only been 
established in the city of London, but also in some of 
our provincial towns. 

The tubes employed were of lead, lin. diameter, 
enclosed in ordinary iron piping—where the business was 
large a pipe of 2}in. was subsequently used--and with 
the engine was employed a “container,” so that a quan- 
tity of air might be stored, as that was found necessary 
when several tubes were at work simultaneously. At 
the time of the transfer, and for some few years subse- 

uently, the Central Tel raph Station was at the old 
‘elegraph Company’s headquarters in Telegraph-street, 
and remained there until the arrangements were com- 
pleted for their transfer to the new General ‘Post-office 
at St. Martin’s-le-Grand, but the change in the pneumatic 
system did not take place until a subsequent period. 

reviously, however, a double line of pneumatic tubes on 
the Siemens system—adopted in Berlin—with iron tubes 
had been laid down between Telegraph-street and 
Charing Cross, with intermediate stations at St. Martin’s- 
le-Grand and Temple Bar. These tubes were 3in. 
diameter, and the stations fitted with a peculiarly clever 
switch arrangement for the interception and forwarding 
“ carrier.” 

The change to the New General Post-office involved 
an entirely reconsideration of the whole question of 
pneumatic transmission, and when the special stations 
selected with regard to public and postal convenience 
were decided on, elaborate experiments were entered 
into as regards the question of speed of transmission, 
amount of motive power, size of pipes, and various other 
details ; the result is to be seen at the present time, and 
but few alterations or amendments have been found 
necessary. Indeed, the system of tubes as then planned 
has been found so generally equivalent to the work 
required, that but few extensions have been made, the 
most important being that to the Houses of Parliamen 
which extension by the way was originally contemplate 
when the Siemens plan was first adopted. It was decided 
to do away with all the small gauge tubes, and adopt 
entirely the 2}in. tube, which, after many experiments, 
was found to be the best size in every respect. 

The planadopted inthis country from the outset and sub- 

uently adhered to has been that of the “ radial” system, 
whilst on the Continent the “circular” arrangement has 
been preferred. That is to say, it has been considered 
here—especially in the companies’ days when competi- 
tion was so rife—that speed, and rapidity of delivery were 
everything. Each important delivery and receiving sta- 
tion was in direct communication with the central 
station, so that no time should be lost in transmission 
through other stations, and where the importance of the 
stations was found of sufficient greatness two tubes were 
laid, one for sending and the other for receiving messages. 
On the Continent, however, it is considered amply suffi- 
cient to have a circular line with a certain number of 
stations on it. Trains of “carriers” with one labelled 
for each station are despatched at regular intervals, and 
their contents being taken from or added to at the several 
stations, return to the central station again. This may 
conduce to regularity, but certainly not to — 
radial system as adopted by us has invariably been found 
- be successful, and it continues to give complete satis- 

tion. 

The system of the pneumatic tubes now in use by the 
General Post-office is about twenty-five and a-half miles 
in length, of which about six and a-half miles are in 
provincial towns, the remainder being in the metropolis ; 
the longest tube is that from the central station to the 
Houses of Parliament, whilst the remainder are almost 
entirely confined to the City, the longest of these being 
that to Lower Thames-street, which is almost exactly one 
mile in length; this is the only tube in the City which 
has an intermediate station in it. There are many 
stations close to and there are also many in connection 
with the central station and its various departments ; 
indeed, these and the tubes in the building inside are so 
many that they occupy nearly a mile in length. 
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There are few who witness the expediting of messages 
through the tubes at the central station who are aware 
from the simple action of the messenger boys engaged in 
forwarding, the amount of care and mechanical skill 
which has been called for, not only in laying the Pipes, 
but also in the arrangement for receiving and forw ing 
messages. If it were not for extreme care, the soft lea 
tubes would offer obstacles to the carrier contain- 
ing the m such as to delay if not prevent its 
arrival at its destination, But science and skill have so 
far triumphed that the work at the end of the tube is so 
simple and mechanical that a very small boy can learn 
in a few moments. 

At the receiving, or stations other than the central, all 
is simple and there is really nothing to be seen. At the 
central station, however, everything is combined, and we 
have there the heart of the system, which gives life and 
vitality through its tubular conductor to the outlying 
arteries. Taking the general pe system as seen 
from one’s view at the central station, we can see that 
messages are transmitted by the motive power of air 
admitted by a peculiar arrangement of valve into a 
conducting tube, and that the motive power is produced 
by the action of steam. It may be within the recollec- 
tion of our readers that a description of the special 
engines, designed and constructed by Messrs. Eastons and 
Anderson, ap some time since in our columns. 
The engines, it is only necessary to say here, consist 
of three 50-horse power condensing engines on. the 
compound principle, and we believe it may be safely 
stated that there cannot be seen anywhere in London a 
prettier sight than the = room with all its bright 
work and cleanliness, reflecting credit not only to the 
designer, but to those who have the constant task of 
keeping it as it ought to be. To each engine are attached 
two air-pumps for either compressing or exhausting air, 
and the valves connected with these pumps are of such 
excellent design that the duty of the ip can be 
changed without the stoppage of the engine. From the 
engine-room in connection with the airpamre are con- 
ducted two large mains to the central gallery, the one for 
the comp air, the other for the usted air; the 
capacity of the former is 285 cubic feet, that of the 
latter 439 cubic feet, a greater ety pane always 
required for the exhaust tubes; but the absolute require- 
ments of such mains is not a stringent necessity ; they 
have been adopted in order to provide an even flow of 
air, so that pulsation should not occur. 

The sight, as we have mentioned, the visitor sees is a 
long row of lead tubes, terminating in brass valves, 
These tubes are arranged in the following manner :—At 
one end of the row are all those which are especially and 
only engaged in forwarding messages; at the other end are 
those which are only engaged in receiving messages, 
whilst between the two are those tubes which alternately 
receive or send, or are used indiscriminately for either 
pc ag For the end tubes a single sluice valve is 

ixed, for the middle a double sluice valve, whose working 
is simplicity itself; these valves are of considerable 
merit, and are the design of Mr. Willmott, who has been 
connected with the pneumatic system from its — days. 
The messages are enclosed in “ carriers,” which differ but 
little from those originally constructed. The carrier as 
at present improved upon consists of a central tube of 
wood fibre prepared in a peculiar way—formerly this tube 
was of gutta-percha—surrounded by a jacket of felt, at 
one end projecting, at the other protected with buffers of 
the same material, the central portion being of larger 
diameter, acting as a piston fitting close to the tube; the 
loose end also acts as a piston when inflated by the air 
pressing on it. Between the inner tube and its jacket is 
a broad elastic band, which on being stretched allows the 
messages to enter, and on its relaxation keeps them 
firmly in their place, preventing them from falling out. 
_ It is hardly necessary to explain that when the carrier 
is placed in the tube, and compressed air is admitted, it 
is immediately propelled towards the distant end, where 
it discharges its ig om of telegrams; and when a 
carrier is inserted at the receiving end of the tube, the 
signal being given, the exhaust is applied, the carrier 
progresses driven by the incoming air. It is strange to 
watch the rapid incoming and outgoing of these carriers 
consequent on the receipt of the various electric signals, 
for be it known the traffic through these tubes is regu- 
lated on the block system, and, indeed, it is not unlike a 
well-worked railway system. 

The amount of air pressure used is as a rule about 
11 Ib. to 12 lb. per square inch for forwarding, and about 
8$1lb. for receiving or vacuum, whilst the — of 
steam in the boilers is from 55 ib. to 601b. The engines 
are not all used at the same time, two engines only are at 
work during the day from nine a.m. until five p.m., and 
one from five var until nine a.m. next day. Whilst the 
two are at work, one is occupied in compressing air, the 
other in producing a vacuum ; and at night time when 
the single engine is at work, one pump compresses, the 
other exhausts. Every month an engine is relieved from 
work, and the spare one takes its place, during which 
time the standing engine is overhauled. : 

From the variety of curves and gradients of the pipes 
it is difficult to arrive at any just comparison of the _o 
of the tubes, me there question of the 
immense advantage in the rapidity of delivering messages 
within a limited radius by pneumatic tubes. Even with 
the tube to Thames-street, a mile in length, the time 
occupied is less than three minutes, and with one about 
half a mile in —_ only one minute. As we have 
before remarked, the system of lead tubes has found 
universal favour with us, and when once laid carefully 
and free from fault, it should last for an almost unknown 
period free from any inherent accident or fault; the only 
cases of interruption to the of carriers are due to 
external causes from the carelessness of men opening the 
streets. A pick breaks the outer iron pipe and makes a 


dent in the leaden tube, causing an obstruction. When 
such an event which is extremely rare— 
one per ann’ is soon found and rem: 
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ST. GOTHARD TUNNEL—SECTIONS SHOWING METHODS OF WORKING.—GOSCHENEN END. 


Iw another 
on the St. Gothard Tunnel, which supplies the principal facts is a vertical section in the direction of the axis of the tunnel 


of this impression will be found an article sometimes without side walls, as shown. Fig. 4 above 


connected with its history and progress. It is unnecessary to in thes shown at Fig. 11. Fig. 5 shows a section in man: 
say more here, therefore, than will suffice to explain the respects identical with Fig. 3 ; the rock is solid, but fissured. 
engravings above and on the opposite page, which we repro- | Fig. 6 shows the section in friable or treacherous rock ; the 
duce from pp. 256-7, vol. xxxviil. , tunnel being lined throughout. Fig. 7 is the section adopted 
The nature of the strata to be pierced varies, as we have in soft strata, liable to yield to lateral pressure. A slight 
said elsewhere, very much, and different methods of construc- | modification of this section was used chon the semi-fluid 
- tion, all based on what is known as the Belgian system, are pressure of the plastic stratum had to be withstood. Fig. 8 
adopted as seems best suited to the nature of the ground. shows a portion of tunnel lined with masonry, and Fig. 9 is 
Fig. 1 is a section of the tunnel in very solid rock, without the advance heading, the curved dotted lines showing its 
fissures and without masonry lining. Fig. 2 is another sec- ition with relation to the finished tunnel. Figs. 10, 11, 
tion in much the same kind of rock, but it will be seen that , 12, and 13 show the successive stages of the system on which 
on one side a masonry wall has been introduced, to make up | the excavation proceeds, and explain themselves. 
for a deficiency in the rock. Fig. 3 isa section in solid fis-' Fig. 14 shows the heading timbered, a in moderately 
ured rook, The roof js of masonry, sometimes with and ground, } in fissured rock. Fig. 15 shows tho 


Fig. ie shows the timberi 
e 


95-018 


TEMPORARY ROAD 
/ 1.00-% 


a in moderately good ground, } in fissured rock. 
ing of the widened tunnel, a and 
b ore. 


noting sound and fissured rock as 


a, Fig. 15. Fig. 20 is a longitudinal section of Fig. 


of supporting 
wall is built in. Fig. 26 gives a vertical section showin; 
the arrangement of the shot holes. Fig. 27 is a horizon 
view of the same, while Fig. 28 gives the face of the ae 
The dynamite, the ter power of which as compared wit 
gunpowder for rocks, was an important element in the 
estimates of time and cost made by M. Favre when i 

is generally used in iron cartridge cases, 
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) Fig. 17 shows the masonry of the tunnel complete. Fig. 18 
1 is a longitudinal section of a, Fig. 14. Fig. 19 is the same as 
16. Fig. 
g. 21 isa 
i] similar section of Fig. 23 and of Fig. 24, showing the method 
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PAINTER’S PIPE JOINT. 

THE pipe joint illustrated by the annexed sketch is one that 
will probably commend itself to all engineers en in works 
of gas or water supply, sewage and drainage. The joint is made 
by injecting a semi-fluid behind a lead ring cast in a groove 
in the pipe socket, which fluid, i between the 

ipe and the lead ring, compresses the latter, forcing it out of 
the groove and st the spigot end of pipe, spreading 
laterally, and caulking itself so firmly as to prevent any 
return, while the pressure of the fluid contained in the main 
has a tendency to make the joint still tighter. The semi-fluid 
is composed of a preparation of pitch, whiting, and sharp sand, 
of the consistency of putty ; and is packed in paper cartri 
of proper size to fit the cylinder of a small forcing jack which 
is used for the purpose. 

The jack is screwed into the screwed hole B, shown in the 
upper half of our sketch, cast in the pipe upon a chill. It 
consists woo of a cylinder with a plunger actuated by a 
screw turned handles by which the semi-fluid is forced 
behind the lead gasket, deflecting it, and causing it to flow 
around the pipe with a final pressure equal at all points of 
the circumference. It is a lead joint caulked by hydrostatic 
pressure, 

The pipes are cast in the usual way, but the socket is not 
so deep, and has a taper shoulder. at the bottom to guide the 
spigot end of the pipe into a concentric position. groove 
with rounded corners is cast inside of the socket, com- 
municating with the threaded hole alluded to, and 
this groove is filled with lead cast flush with the inside of the 
socket. Thisisdoné at the pipe meyer yay the pipe is sent 
out ready for use, The nay end of pipe has no bead, 
but is preferably cast a thicker for strength. Should 


the pipe be cut, the joint can still be made as usual, or a liner 
of sheet lead may be used. The part of the pipe containing 
the threaded hole is laid upwards, and after the joint is made, 


GG 


—which in dome screwing down the jack—the hole 
is filled with , and a cast iron plug, also cast in a chill, is 
screwed into place to retain the forcing material. The short 
socket admits of pipes being laid at great angles; and settle- 


ment of the ground after they have been laid does not, it is said, 
loosen the joint. Pipes may be removed by working to and 
fro, so as to slightly increase the internal diameter of the lead 
gasket. Joints are re-formed or new connections made with 
the same sockets, by simply renewing the hydrostatic 
pressure, the same lead gasket being used. By this system 
joints can be made in a wet trench, or under water, thus 
offering great facilities to engineers laying pipes across a 
water-way. 

The joint has, we understand, been tested under a 
of 1000 lb. per square inch, without leakage; and it has 
withstood a deflection of Yin. in 12ft. without its efficiency 
being impaired. 

The advan of this joint as enumerated by the inventor 
are summed up as follows :—Less width required in trenches, 
thereby saving excavating, re-filling, and paving. Sockets of 


less depth, hence a saving in iron and carriage. Pipes may be 
laid at ter angles, and deflection after pier. will not 
cause | Contraction and expansion, or vibration from 


street traffic, &c., does not affect its permanence. Water in 
trenches will not | pea the laying of pipes, and they may 
also be readily laid across water-courses. bour required in 
making the joint is less, and any kind of labour may be used. 
Hydrostatic pressure being used, the gasket is forced home 
uniformly, thus affording no rtunity for imperfect work. 
Pressure resulting from the fluid conveyed in the mains tends 
to caulk the gasket tighter, therefore no risk of blowing out. 
The period of obstruction to traffic is materially lessened. 
The cost of yarn, fuel, and labour, in melting the lead is 
avoided, The quantity of lead used in making this joint is 
less than one-third that usually required. It is being intro- 
duced into this country by Mr. J. 8. Fairfax, of the Engi- 
Appliances Company, Queen Victoria-street, E.C. 
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office Sales Department, for Patent ve caused 
much unnecessary trouble and and 
ENGINEER at wo the Specification they 

, instead of giving the proper number of the Specification. 


ge numbers there ea ‘er to pages, in 
place of turning to those pages and tae of the 


Grants and Dates of Provisional Protection for Six Months. 


507. Exrracreya from Orgs, J. H. Lincoln’s-inn-fields, 
London. ~A communication from P. G. L. G. Designolle, 

511. Giasstne, &c., Leataer, W. Haste and W. Brown, , near 
Bramley, near Leeds. 

513. Pomptxo Enotes, H. Fabian, Erith. 

515. Prevewtise Sewine Macurves from Missinc Sritcues, A. U. Lorinet 
and Z. P. Aubertelle, Coudre, France. 

517. Foo F. A. Ernest-street, Grange-road, Bermondsey, 
London.-—5th F. 

521. Conpensino, &., Gas, D. “Hulett, High Holborn, London. 

523. Preservine the Roapway adjacent to to TRAMWAY Rais, J. Kerr, 
King William-street, London, 

525. Wairino States, 8. Liverpool.—A communica- 
tion from E. J. Williams, sla’ U8. 

527. Macurmes, G. F. J: salto. 

529. Rep Martrer, W. Lake, 

on.—A communication from Ri Kriigener, Germany. 
531. ww for and other Venicies, W. R. Lake, Soutbamp- 
on.—A from J. 8. Williams, 

$.—6th February 

533. Gas Ewornes, W. P. 
nication from E. Brux 


43, 


High Holborn, London.—A commu- 


um. 
Motor F. Beaumont, Sanctuary, West- 
537, Corrina, &., Woop, F. C. Barker, London. 

641. Cytinper Watcues, H. J. A Sox ton-buildi London. 


—A communication from E. Gillot B 

545. Purwrication of Coat-oas, C. ow Lilleshall, and W. T. 
Walker, Highgate, London. 

547. SHAPING CARRIAGE Sprines, W. R. Lak th ton-buildi 
London.—A from C. F. Cleveland, v.8.— 
7th February, 

4449. Ixcaustation in C. G. Class, Crutched- 

don.—A communication from F. E. Bucknall, Adelaide, 
South Australia. —31st October, 1879 

57. Dyinc Faprics, E. Posselt and R. Peters, Bradford.—A communica- 
tion from J. J. Leloir, Tourcoing, France. —Tth January, 1880. 

154. Pupp.ine, &c., Furnaces, J. H. Johnson, Lincoln’s-inn-fields, Lon- 
don.—A communication from’ W. Stubblebine, Bethlehem, North- 
am .—13th January, 1880. 

=> Lectric Lamps, J. W. Swan, Newcastle-on-Tyne.—20th January, 


352. Screw Propetier, W. H. oe Mount-pleasant Villas, Crouch- 

493. Fasrexina Saogs, &. Kesseler, Mohren-strasse, Berlin.—A com- 
munication from F. Schulz and A. “+ — 

500. Wasuina, &e., Houses, W. Combie, G 

502. Lace CURTAINS, éc., R. F. Carey, n.—4th February, 1880. 

— Swine Looxine Grasses, &c., W. F. Simons, sbaston, 

a 

504. Bicycies, F. W. Jones, Exeter. 

506. Bunes for Vaughan, Chancery-lane, London.—A com- 
munication from J J. Poupart, Suttloes Monclin, France. 

508. Burrer Prist BLowER, C. Harryman, Ross. 

510. Composmne, &c., Machine, A. Hilfiker, "Sun- street, Finsbury, London. 

512. FerMewTEeD Liquors, J. McGaan, Dale-street, 

518. ALARUM ee F. W. Ticehurst and J. Ch Birmingham. 


— 5th F ry, 1 
520. Paper Bags, J. Burl , Southwark, Surrey. 
aylis, Worcester, and A. Greenwood, 


524. MACHINERY, A. L. 
526. Currrma, &c., Stoxz, M. J. Brooks, Sunnyside, Rawtenstall. 
for WRavING, D. M. Sowden, and A. Sowden, Brad- 


532. Sprivos for th ton-buildi London. 
—A commu from J. 8. Williams, Riverton, New Jersey, U.8.— 
6th February, 1888. 

534. Apvertistno, J. Frearson, Birmingham. 

536. Cotourtnc Martrexs, J. A. Dixon, West George-street, Glasgow.—A 
communication from W. Meister, Dr. E. Leucius, and Dr. A. Briining, 
Héchst-am-Main, Germany. 

538. Stays and Corsets, w. on Cheapside, London. 

640. Fustians and Corps, D. Dewhurst and 8. Crossley, Hebden Bridge. 

542. Carpino Enarnes, G. Ashworth and E. Ashworth, Manchester. 

Sanat Apparatus, H. Whitehead, Bucknall, and R. Hodgson, 

nsford. 

546. Revotvine Cicar Caprvet Taste, G. H. Tipper, Piccadilly. 

548. Inon and Steet, J. Gjers, Middlesbrough-on- Tees.—-A communica- 
tion from C. A. Caspersson, Westanfors, Sweden.—7th February, 

549. Looms, H. A. Bonneville, Piccadilly, London.—A communication 
from 8. Wibaux and F, be ieu, Roubaix, France. 

550. Looms, H. A. ville, Piccadilly, London.—A communication 
from 8. Wibaux and F. ‘Mahiou, Roubaix, France. 

552. Recepracie for Coat, &e., W._R. Lake, ith ton-buildings, 
London. —A comm rom J. Hilgers, Rhelnbrobl Germany. 

ELEctRIic Leone, G. W. Wigner, Great Tower-strect, 


554. Artracnine and Workme Guns, &c., A. Lengsdon, Queen Victoria- 
street, London.—A communication from A. Essen, Germany. 

555. Pomes, W. R. Lake, South 
cation from P. A. Freibur , Germany. 

656. AXLEBoxes, W. R. Lake, Sout dings, London.—A com- 
munication from T. A. Bissell, Detroit, Michigan, U.S. 

557. Biast Forwaces, 0. D. Abe! ton-buildings, London.—A 
communication from J. F. "Port 

558. Kwtves, BE. M. Knight, Manchester. 

559. Lamp Sockets, &c., G. B. Northcote, Finch Villa, Heathfield-road, 
Handsworth. 

560. Winpow-BLInD Furniture, W. Davies, Birmingham. 

561. Disrriputine, Gas, F. J. B ‘ham, Whitehall-place, West- 
minster.—A communication from M. c. batou, Paris. 

562. E. T. -lane, London.—A communication 


m W 
Forest-gate, Essex. 


ion,—A communi- 


563. R. 
TAYS, Berners-street, London,—.4 communica- 
Vivien Jun. Bar- -le-Duc, France. 
KING Miners’ Sarety Lamps, T. Allen, Liskeard, and R. Grahame, 
for CaTCHING A. Notcutt, Ipswich, and G. Scopes, 
Needham Market, near Ipswi * 
568. Cargues, &e., J. thampton-buildi 
February, 1880. 
669. Gas, H. Y. Attrill and W. York, U.S. 
570. Laton W. Tatham, I!) 
571. Seats of Bicycies, W. Woolley. Birmingham. 
572. Maceration, &c., of Brerroot, H. J. Allison, Southampton-build- 
ings, London.—A communication from 8. Lobry, Paris. 
573. CLosine, &c., Water Pires, H. J. Haddan, Strand, Westminster.—A 
communication from F. Fried, Frankfort- on-the-Maine, German, 
574. Om Stiits, H. J. Haddan, Strand, Westminster.—A commun: cation 


Westminster. —A communication 


London.—oth 


4 MS, Wood, near P. J. Wi 
Accrington-road, Burley, an and C. Smith, Lomas-street, Burnley. 
580. Desks, W. Presi Birstal. 
= w. Thr , Yeovil. 
RACE END ATTACHMENTS, arney, Staining-lane, ——. 

588. Convevinc Persons, &c., by Staining lane, 

Anne’s-gate, Westminster.—A Dr, E. W. 

iemens, Berlin, Germany. 

Abel, South 


684. MuLTIPLyinc Power, &c., 
or, Tae Macuines for Currine Cuarr, P. Everitt and W. J. Adams, Ryburgh, 
582. DREsS-HOLDERs or SUSPENDERS, A. L. Fyfe, Aldersgate-street, 
Sappe Bans, W. P. Birch, Cranford, Northampton 

Pie Fanrics, 8, C. Lister and J, 


Patnt for Covertne the Bottoms of Sutrs, &c., M. Rees, Mumbles, 


‘ire. 

595. Dress-notpers, A. Wright, Rrearley-street West, Birmingham. 

597. Ser-actinc Step or Pratrurm for CarriaGEs, &., G. 
Nobes, Harrow-road, Paddin, , London, 

599. ANASTHETIC Compounn, ” Lake, Southampton-buildings, Lon- 
ye communication from . "A. Edison, Menlo Park, New Jersey, 
U.S. 

601. Gas-stoves, J. Adams, Glasgow. 

603. Lacrometer, G. Barham, Haverstock-hill, London. 

609. Printine and a a J. J. Sachs, Manchester. 

6ll. Tapes, W. Bow Sheffield.—11th 
February 

613. Lint, Brown, Liverpool 

615. Five Cieaners, H. J. adn, Strand, London.—A communication 
from R. Atherten, W. Hague, and H. Ridgewa: y, Paterson, New Jersey, 


U.S. 
617. PutverisisG Mryerats, &c., F. W. Michell, Redruth, and T. H. 
Camborne, Corn 


619. CoaL Gas for Licutine P es, J. F.G. K hrdder, Prince of 
Wales-road, London. 
ion.—A communication from 8. B. Hunt, New York, and F 


Pinto, U.S. 

623. INTERCEPTING Hops, &c., H. Elmore, Exeter,—12th February, 1880. 

625. ToorHEep GeaRine, G. B. Goodfellow, Hyde. 

627. Exrracrine Tawsic AciD and Pioments from Woop or 
Bark of Cusstnuts, &c., H. Palm, Burgring, Vienna.—A communica- 
tion from O. Kohlrausch, Vienna. ~ 

631. TeLepHones, P. H. F. Engel, Hamburg.—A communication from W. 
Klinkerfues, Royal Gottingen, Germany. 

633. Revo_vine Stanps for ton-buildi 
London.—A communication on F. G. Johnson, Brooklyn, New York, 


635. Umprevas, &c., J. Emden, Birmingham. 

637. Boxes or Cases, A Clark, London,—A communi- 
cation from J. Leclero, 

639. Fi-rerine and Heatina Freep Waren, A. Bell, 

641. Removine the Coytents of CEssPoois, Lake, Southamp- 
ton-buildings, London.—A communication from J. B! et, Paris.— 
13th February, 1880. 

643. Sares, &., H. Scott, Newcastle-upon-Tyne. 

645. Raisinc SUNKEN Surrs, A. Davidson, Glasgow. 

647. Curtine the of Fries, J. McGregor, Sheff field. 

649. InsecTors, W. -Brown, , London.—A 
communication rons - Mazza, Turin. 

657. RatLway Brake APPARATUS, W. T. Clark, Crick, Rugby, and W. H. 
Ashwell, Argyll House, Bedford. 

659. DRYING Apparatos, J. H. Canavan and M. Baerlein, Salford. 

663. TrEaTiING, &c., Woop, W. Boggett, Chelsea, London. —14th February, 


1880. 

667. CONTROLLING STEERING APPARATUS, - Specht, Hamburg, Germany. 
—A communication from A. Petersen, Ham’ 

669. Preservine Beer, &c., W. Atkins, Gorey, Wexford. 

671. ELectric TELEGRAPH, G. Dalstrém, Hultsfred, Sweden. 

675. Feepinc APPaRaTus, T. Cooke, Wistow-hill, Huntin; on, 

677. Basic Frreproor Bricks, H. A. Bonneville, Pic iy, London.—A 
communication from E. André, Coblence, Germany. 

679. Cruets, J. Mallol, Birmingham.—16th February, 1880. 

687. Sconces or CANDLE-HOLDERS, G. H. Pohlmann, Halifax. 

689. Nats, G. W. von Nawrocki, Leipziger-strasse, Berlin.—A communi- 
cation from H. Moeller, Berlin. 

691. ConsTRUCTING SPHERICAL Armour, H. Studer, Paris. 

693. GLazine Sueets of Grass, E. Leeds. 

695. CaBLes or Conpvuctors, W. R th Dbuildi 
don.— A communication from C, Chinnock, and J. H. 
Harrison, Newark, New Jersey, U.S. 

697. CooLtNa, &c., Ligurps, F. Hocking, Liverpool. 

699. Preventixe the Lxyurious Errect of Inpucep or Escarinc 
CAL CURRENTS in or Liygs, W. R. Lake, South- 
ampton-buildings, Chance: ndon.—A communication from C. 
E. Chinnock, Booklyn, an ja ae H. Harrison, New Jersey, U.S. 

703. ConpENstno and REFRIGERATING, J. H. Johnson, ‘Lincoln’ ’s-inn-fields, 
London.—A communication from D. F. Savalle, Paris. 

707. Jewe.very, &c., A. M. Clark, Chancery-lane, London.—A communi- 
cation from Veit and Nelson, Rue Bergtre, Paris. 

709. Gi-pmne ARTICLES of METAL, A. M. Clark, Ga London.— 
—A communication from G. F. Louis, Paris, —17th F wary, 1880. 


Inventions Protected for Six Months on the Deposit of 
Complete Specifications, 

727. Puriryise Mippiines, &c., W. R. Lake, th ton-buildi 
London.—A communication from T. B Guten New Haven, Connecti- 
cut, and K. Smith, New York, U.8.—18th February, 1880. 

740. CrEaM Cottector, P. G. Peltret, San Francisco, California, U.S.— 
19th February, 1 

773. Beps, W. E. Gedge, London.—A communication 
from J. H. Archer, San Fran: , California, U.S.—2ist February, 1880. 

ae Gove FASTENER, W. E. Wiley, Birmingham—23rd February, 


810, Preventine Exptosions, J. Pattison, Nev: California, U.S.—24th 
February, 1880. ‘ 


Patents on which the Stamp Duty of £50 has been Paid. 
750. Preparine Br.ackLeaD, G. Duerr, Heywood.—23rd February, 1877. 
5021. Tices, A.. M. k, Chancery-lane, London.—28th 


757. ALUMINOUS: Susstances, J. Howjson, Hurlet.—24th February, 1877. 
Steam Enaines, Wood, Victoria Foundry, Bolton.—24th February, 


Rart and P. P Bond-court-chambers, Wal- 
brook, London.—28 


1417. Lerren- PRESS J. Strand, Westminster.—11th 


April, 

770. Feepinc to Furnaces, &c., Smith, jun., and W. Dowker, 
Barrow-in-Furness.—24th February, 1877. 

780. Diminisnine the FrictTion-work of &c., H. A. Bonne- 
ville, Piccadilly, London.—26th February, 1877. 

782. LEATHER, J. Mathison, og .—26th February, 1877. 

788. Reou.atine of Stream Stream Enornes, J. Koch 
lace, South Kensington, and F. 

ila, Station-road, New Barnet.—27 


1877. 
1163. Propucinc Rapip Movement of Fiuip, W. Froude, Chelston-cross, 
Torquay.—24th March, 1877. 
805. AKING ARTICLES in Porrery, W. Boulton, Burslem.—28th 
February, 1877. 
812. &c., J. Hamilton, Rochdale.—28th February, 
820. Mera.uic Zinc, E. A. Parnell, Swansea.—28th February, 1 
868. SwILLING METAL Puates, J. R. Turnock, Yspitty Iron he Tin-plate 
Works, Lianelly, South Wales.—3rd March, 1877. 
Way, J. H. Johnson, Lincoln ‘s-inn-fields, London.—9th 
larch, 1877. 
958. Empossep Fasrics, F, Walton, Heathan House, Twickenham, Lon- 
don.—9th March, 1877. 
STEAM-TRAPs, 3. J. Royle, Market-street, Manchester.—28th February, 
77. 
Sueets of Parser, J. Cumming, Edinburgh.—lst March, 


876. Binpine SHEAVES Wueat, &e.,J. A. Péne, Paris, France.—5th 


larch, 1877. 


Patents on which the Stamp Duty of £100 has been Paid. 
702. Cars ond, Storrers, A. R. Stocker, Liverpool-road, London.—25th 


T. Carr, , Bristol. — 4 
Hoxton, Lon- 


for Burtor- ROLES, R. 
don.—l4th March, 1878. 

™.¢ Circurts, T. A. Edison, Newark, New Jersey, U.S.—27th February, 

908. PowER J. T. Griffin, U; Thames-street, Lon- 

, Upper 


Notices of Intention to Proceed with Patents. 


4257. Serine mom, ©. Evans and T. Evans, Walsall, Staffordshire.— 
2lst October, 1: 
4281. Gas ll J. H. Wilson, Duncan-terrace, Islington, 


London. 
4297. Froats for B. Fin h Holborn, London.— 
22nd October, 1 
4311. C. Rubens, Norland-terrace, Holland Park, Not- 
ae. PURLING MANUFACTURED Tues, O. L. Deschamps, St. Pierre- 


649. INJECTORS, Ww. Southam 
communication fro: Mazza.—14th February, 1880. 
605. &c., W. R. Lake, Sou! 
from C. E. 


Maron 5, 1880. 
4382. Sacks, J. J. Liverpool 


4347, AzraTep and Muserat Warers, H. B. Condy, Battersea, London.— 
1879. Coombe, Li 

4350. Sai, Hanks, verpool. 

4352. Treatment of Zinc Ones, I 4 C. Glaser, Linden-strasse, Berlin.—A 
communication from R. Wies 

4354. Evecrric Lamps, A. 8. Hiekiey, © Catford Bridge, Kent. 

4360. Sarovup-BLocks, W. R. Lake, Southampton-buildings, London.—A 
communication from O. E. Huss.—25th October, 1879. 

4362. BreaKinG up Frprous MaTeriALs, W. Tatham and W. T. Heap, Vul- 
can Ironworks, Rochdale. 

4363. METALLURGICAL Furnaces, W. Hope, Pall Mall, and R. 8. Ripley, 
Westminster Palace Hotel, 

4364. SULPHURET of CaRBoN, &c., E. C. E. Labois and L. L. Labois, 
Paris. 

4373. Matcues, H. Wildt, —A communication from L. Wagner. 

4376. Weavine, W. R. Southamp , London,—A com- 
munication from L. N. 

Exaines, J. J, Butcher, Durham.—27th 


4381. SHARPENING Horse-cuiprers, CO, Askew, Grizedale, near Hawks- 


~~ PROPELLER and other Suarts, N. D. Spartali, Liverpool.—28th Octo- 
1879. 
4392, Hypranrts, I. Ross, 
4396. Movine Tram Cans, &c. J. R. Purssell, Blackfriars-road, London. 
4401. Fastentnos of B. P. Walker, 
4407. Brakes for Cot. mar UNDING ENGIN erod, Atherton.— 
29th October, 1879. 
4428. ELECTRICAL Apparatus, E. G. Brewer, Chancery-lane, London.—A 
communication from E. A. Chambrier. 
4483. Lirrs, F. Goddard and J. R. Robinson, Camberwell New-road, 
London.—30th October, 1879. 
“e Drer-sea SOUNDINGS, J. G. Jones, Stoke Newington, London, and 
B.8 


4438, PNeumatic Evevators, F. H. F. Engel, Hamburg.—A communica- 
tion from A. B. Hennicke and H. 1. Goss 

4442. Corxine Bort es, W. Oliver and J. C. Arrol, Edinburgh. 

4443. the Buiapes of SHears to their J. Rimmer, 
Sheffi 

4449. Preventine IncrusraTion in Steam Botters, C. G. Glass, Crutched 
Friars, London.— A communication from F, E, Bucknall.—81st October, 
1879. 

4458. VEHICLES PRopeLLED by ManvaL Power, W. J. Fraser, Adelaide- 
road, Haverstock-hill, London. 

4462, Huskine CorFEE, 3.06. Mewburn, Fleet-street, London.—A commu- 
nication from J. E. Vassaux. 

Crossley, L. J. Crossley, and W. Sutcliffe, Halifax, 
forks! 

4469. Trusses, C. Thornton, ‘Bradford.—1st November, 1879. of 

4471. Preparine Hair A.C. buildings, 
London.—A communication from B. J. J. Simon. 

4472. or Pickine the Earrn, C. L. Lacarrire, Paris.—3rd Novem- 
ber, 1879. 


4501. Gas Encings, J. Robson, a Shields.—4th November, 1879. 
4518. GRiNDING and POLISHING, J. B. Jackson, Sheffield. November, 
1 


879. 

4549. INSULATED Etecrric Conpuctors, J. Bell, Southwark, London.— 
8th November, 1879. 

4572. Conpuctors or Casies, W. R. Lake, Southampton-build: , Lon- 
don.—A communication from E. Holmes and E. T. Greenfield.—10¢h 
November, 1879. 

4608, COUPLING or Fastener, A. M. Clark, Chancery-lane, London.—A 
communication from A. Clunan and ©. J. Warren.—1l2th November, 
1879. 


4634. Preservino Mrgat, &c., A. M. Clark, Chancery-lane, London.—A 
communication from Le ©. A. C. de Barbaran.—18th November, 1879. 
4640. OBTAINING Motive POWER, H. J. Haddan, Strand, London.—A com- 

munication from G. Minisini. 

4648. Reoisterinc the Numper of Passencers and the Distance or 
SraGes TRAVELLED by same in J, Wells, Coa‘ 
North Riding.—-14th November, 18 

4715. Workine Cuina Cray, T. Stocker, St. Austell, Cornwall,—20th 
November, 1879. 

4802. CHANNELLING, &c., Sotes for Boots, W. Morgan-Brown, Southamp- 
ton-buildings, London.—A communication from M. A. C. Holmes, — 25th 
November, 1879. 

4835. PROVISION Boxes, F. 8. Colas, Boulevard St. Denis, Paris.—26th 
November, 1879. 

4861. FILLinc MATCH-BOxEs, W. P. Thompson, High Holborn, London.— 
A communication from 0. Walch.—27th November, 1879. 

4875. CIGARETTEs, A. M. Job, Cannon-street, London.—28th November, 
1 


9. 

PRINTING PRESSES, J. Johnson, s-inn-fields, London.— 
A communication from I. Rol —I5th December, 1 

5153. Buoys, E. E. Mann, Lawrence, Essex, ‘Massachusetts, 
—l16t , 1879. 

5241. Curtino Paper into Sueets, T. H. Pitt, Portland-place, London.— 

23rd December, 1879. 
5263. Castine Merats, T. Thorp, Whitefield, and R. Tasker, Prestwich. 


—-24th December, 1879. 
5285. AxLes, W. Morgan-Brown, Southampton-buildings, London.—A 
W, Miltimore.—27th December, 187: 
December, 


communication from G. . 
5317. Boots and Suoes, E. Vause and J. Armitage, Leeds.—30th 
1879 


44, ScREW-CUTTING Macnines, W. Morgan-Brown, Southampton-build- 
mo London.—A communication from D. Morrell.—6th January, 


Mrxep Fasrics, E. Posselt and R. Peters, Bradford. 
—A communication from J. J. Leloir.—7th 

91. es mag and TELEPHONIC APPARATUS, W. Lake, Southamp- 
ton-buildings, London.—A from E. Berliner.—8th 
January, 1880. 

213. WaTEeR-cLosets, G. Grant, January, 1880. 

286. Grates, &c., J. G. Gray, oer: 

288. TARGETS, Legge, Brixton-r and J. Bartlett, Barnwell-road, 
Brixton, Surrey.—22nd Janudry, 1880. 

294. HaAMMERLEASS Fire-aRMs, J. Dickson, Tertius, Edinburgh. 

303. TeLRPHONE SicNaL ApPARaTus, W. Morgan- Southampton- 
buildings, London.—A communication from G. H. Bliss.—23rd January, 

1880. 


884. CLeanino Rice, &c., J. Fisher, Mincing-lane, London.—28th January, 
1880. 


892, Rau.way Brakes, J. Gresham, Craven Ironworks, Salford. 

404. TELEPHONIC ComMUNICATION, @. Westinghouse, jun., Southampton- 
buildings, London. 

409. Swircn Apparatus, W. R. Lake, South ton-buildings, London.— 
A communication irom T. A. Watson.—20th January, 1880. 

433, Featuer Dusters, J. Andrade, Barbican, London.—A communica- 
tion from 8. M. Hibbard. 

435. MepicAL Banpace Ccortsu, R. J. Winter and W. H. Taylor, High 
Holborn, London.—8lst January, 1880. 

463. &e., WaTER, A. Manchester.—A communication 
from C. F, Budenberg. —3rd February, 1 

with CompresseD Gas, G. Bower and A. 8. Bower, Saint 


Fisu, T. F. Wilkins, Lavender-road, Clapham Junction, 

urrey. 

502. Lace Curtarns, R. F. Carey, Nottingham.—4th February, 1880. 

521. ConpEnsina, &c., Hulett, H h Holborn, London. 

531. Sprincs, W. R. , London.—A com- 
munication from J. 

582. Sprines, W. R. La th ton-buildings, London.—A communi- 
cation from J. 8, Willige, —6th February, 1880. 

536. COLOURING MATTERS, J. A. Dixon, West George-street, Glasgow.—A 
communication from W. Meister, Dr. E. Lucius, and Dr. A. Briining. 

oer and Corsets, W. Thomas, Cheapside, London.—7th February, 


554. Workinc Guns, A. Longsdon, Queen Victoria-street, London.—A 
communication from A. Krupp. 

559. Gripiron and other Sreps, G. B., Northcote, Finch Villa, Heathfield- 
road, Handsworth. 

} or FasTeninos for Gioves, &c., W. Bown, Birmingham.—9th 

‘ua’ 

569. Gas tt. Y Y. Attrill and W. Farmer, New York, U.S. 

570. LatcH Neepwes, W. Tatham, Tikeston. 

583. ConveYING PERSONS by ELECTRO-MOTIVE Power, $2 H. Siemens, 
Queen Anne’s-gate, Westminsier.—A communication from Dr. E. W. 
Siemens.—1l0th February, 1880. 

599. AN&STHETIC ComPpouND, W. R. Lake, Southampton-buildings, Lon- 
don.—A communication from T. A. Edison. 

601. Gas Stoves, J. Adams, Glasgow. 

603. Lactometer, G. Barham, Havertock-hill, London. 

611. MeasuRinG Tapes, W. . Cheste esterman, Bow Works, Sheffield.—11th 


ary, 1880. 
632. Maxino Bricks, &c., H. Large, Southall, London 
633. REVOLVING Stanps for Books, &c., W. R. take, Southampton- 
buildings, London.—A communication from F. G. Johnson. 
639. Firrerine, &¢., Fezp-water, A. Bell, Manchester.—13th February, 


: 

PEC 

{ 

ead. 

| 

858. Corkscrews, J. E. Wilson, Lavender-hill, Surrey.—8rd March, 1877. 

863. Rais on E. Burstow, Queen-street, Cheapside, 

| 
j 
rom &. Weston, Builalo, New York, 
| 575. Lamps, &c., H. J. Haddan, Strand, 
} from C. Doxrud, Christiania. Norwa 
| 
| 

i} 

| 

| 

if | 

| 

| 

| 
i] 
ings, London.—A 
London.A com- 

if 


RICAL CURRENTS in Tsvernonio or TeLeGRaPaic , W. R, 

727. Purmryine MIpDLIsGs, 
CREAM P, G, Peltret, San Francisco, California, U.8.— 
J. Nevada, California, U.8.—24th 


Manor 5, 1880. 
the Insunious Errect of Ixpucep or Uscarine 
Lake ildi Cc. B. 
Oninnoek and J. Harrison,—1?th Pete 
London.— T. B. Os Smith. | th 
February, 
Be Gt d, London,—A. communi- 
All ns in g any one of 
lea’ in writing objections to such applica’ 
° mid the Commissioners of Patents within twenty-one days after 


List of poblehed the week ending 


1 2005, 4d.; 2405, 8d.; 2479, 6d.; 2400, Gd.} 258%, 2656, 6d.; 
6d.; 2714, 6d.; 2784, 6d.; 2757 6d.; 2773, éd.; 
2806, 6d.; 2812) 6d.; 2818, 6d.; 2822, 6d; 2840, 

2870, 6d.; 2883, 6d.; 2890, 8d.; 2920, 6d.; 
8028, 4d.; 3031, 2d.; 8039, 2d.; 3047, 4d.; 048, 
8053, 2d.; 8054, 2d.; 3064, 2d.; 8066, 2d.; ot, 
3078, 2d.; 3076, 34. 8077, 3083, 


8049, 8051, 2d. 
ad 3072, 44.3 


«” Specifications will be forwarded by post from the Patent-office on 
wiles of the amount of price and postage. Sums ex: 1s, oie bs 
remitted by Post-office order, ag 0 yable at the Post-o' 
Holborn, to Mr. H. Reader Lack, her Majesty’s Patent-office, erathaae: 
ton-' cery-lane, London. 


ABSTRACTS OF SPEOIFIOATIONS, 


Prepared "iter Majesty Comma at the office of 


1861. AERATED Liqu B Borrtrs, H, Barrett. Dated 10th 


around which is vulcanised a hard rubber ring, 


2154. Heatine or Cooiine Liquips or Gases, W. Miller and J. Durie. 
--Dated 30th May, 1879. 6d, 

Nozzles ure used in combination with a tubular apparatus for prodiae, 
ing an induced current in the tubes of the apparatus which is employed 
vapour or flui motion, or for con 8 or water 
maenn of air or other fluid in motion. 

2168. Putvenisine on Decorticatinc Maonine, H. H. Lake.—Dated 81st 
May, 1879.—(4A communication.) 6d. 

The apparatus consists of a part movable round a axis an 
fixed part serving as a cocing the former having a number of pn 
circular and horizon vided upon their cipeuualérence with spokes, 
and being rivetted to boa ta rims fixed upon a hollow shaft in the centre 
of the apparatus. The casing is provided internally with as many toothed 
or indented pieces as there are plates upon the movable part, 

2236. Sewina Macuinas, J. Perrachon.—Dated 5th June, 1879. 10d. 


THE ENGINEER. 


t places 
the impact of meer which the screws can be driven 
in without destroying the 


caps being 
ae. TRANSMITTERS FOR TsLePHones, A, Marr. 


anne are made of 
of solid carbon pl 


.—Dated 2st June, 1879. 
and inside and near the centre are 
close to ected 


res} the ving es of a voltaic bat or a magnetic 
dia ar j pies of wont, 

of the ® are joine er by an 

and the pos tween, abou about yyin. 


apart—is filled with 


2508. Manvracrure or CLorH Down or A, C, Hender- 
son. —Dated 23rd June, 1879.—(A communication. 

70 to &5 kilogrammes of birds’ down, 20 to 30 0 ll i of wool, and 
50 to 60 kilogrammes of aleic acid are intimately mixed by strewin; 
them in super popes. be layers, and are then through Po us’ 

ret for carding and mixing the ingredients ; the second 
shag machine, and the third the carding machine for slubbing, 


2613. Mitts ror Crusatne Wuxat, 4. B. Childs,—Dated 
23rd June, 1879.—(A communication.) 1 10d. 

The hasa ft with a pulley to impart motion ya Ge 
machine by a belt worked by a suitable motor. The countershaft has 
toothed wheel on the ite end to the pulley 
on the end of a roller shaft, and an adjustable intermediate wheel at its 
side made to work a gear wheel on the other —_— shaft, which wheel 
bee be changed so as to alter the surface s: of this roller. The inter- 

te dri my be pro with guide, and 
pas tigh’ ning pu the rollers by belts or cords 
instead of gear whi 
2516. Worxino Steam Loapine &o., F. Beli 
and P, L. Henderson.—Dated 23rd June, 1879. 
in bet at the ‘bottom the river or 


and is sw hydraulic rams 
upright cy: ‘The bon or dusted 
and until its k is flush with 
the quay or wharf, u 4 which the can be loaded in a level plane, 
and a return cargo in and again lowered. 
2522. Pena C. Pieper.—Dated 24th June, 1879.—(4 commu- 
nication. 
The perambulator consists of two detachable one forming the 


carriage and the other the framing for the wheel, the former having corner 
jections to fit into stanchions attached to the frame. The frame is 

me ae of two side pieces, each oot ag two axle-boxes for the wheels, 

and being connevted by stays, which keep them — at the required 

allow them to be brought close together when 

the carriage is to be packed or carried, 

2524. Fountains, J. Needham.— Dated 24th June, 1879. 6d. 

The body of the Seu is formed with an aunular water eee at 
the upper which is closed except to air and water supply and 
delivery pipes, the former at the upper part of the chamber above the 
water level, and being a pipe from the bottom 
of the fountain, the delivery pipe ther similarly 
placed stand pipe, to which the jet 2 pom is fixed and _ supply pipes 


The work betng sewn is turned and carried in any desired d 
means of the needle and presser foot. By means r | disconnecting gear 
worked by the left foot, an instantaneous stoppage is effected at any 
moment and at any desired spot. In applying braid it is placed on the 
top in sight of the machinist. 


any. or Beaminoe Macuines, IW. Rossetter.—Dated 9th June, 


oun or more stationary rods are used in connection with pins ogres 
the warp threads, A are worked by means of levers and or 
ther vertically, horizontally, or in a curve to enable the operator 
to get a detector off the detector bar, when a thread is broken. The pins 
are made of round wire without the twist at the upper end, so that t! 
can be a greater number of threads in a less space. A’ self-stopping 
motion consists in working from a drum levers secured to a shaft in the 
frame, and at the top of the levers is secured wire bars, or catgut, which 
comes in contact with the detector when the thread is broken and = 
the machine. Expanding and contracting reeds are employed. 
beam is divided into sections and works in an improved framing. 
2318. Manuracrure or Gas, R. Wild.—Dated 11th June, 1879. 6d. 


retort, thus decomposing the steam into its constituent tecieten the o: 
by the escaping 


through an bette and the gasometer to red. Hydro- 
a fine stream on to incandescent material 
and the henry carburetted hydrogen gas eepdvot is mixed in the 
gasometer with the hydrogen gas already contained therein, 
2362. Trussine Barres, Keas, &c., B. Hunt.—Dated 14th June, 1879. 
A communication.) ) lod. 
The bp consists of mechanism to act upon both ends of the staves 
in a circular form, so as to compress them to the 
shepe when a piston advances and forces the hoops on to the body in the 
required positions to secure the staves firmly and closely sogethes. 
2384. Discoynectina Gesr ror Sutrs’ Boats, J. Sample.—Dated 16th 
1879. 6d. 
Along the centre and at the bottom of the boss arod 
joint a Mead middle, and rising up at either end 


ratus secured to each end of the boat. This rat in consita of a sheath 
and hinged hook, but the hook being hi rt of the sheath 
is incapable of acting in the manner S heck nt t down 


and held by a strap working upon a contre pin and ye had ¢ sheath. 
The outer arm of the strap is hinged to the end of the rod Ye 
2388. Suips, W. 16th June, 1879. 6d. 
Three ships of very narrow beam, two of equal yore and the = 
much shorter indo narrower betw 
the other two, are rigidly fae wir by iron or steel bulk —_ 
rders, iron or steel decks, and frames, so us to form complete platforms 


or decks, and having considerable water spaces between the ships. The 
centre ship carries the nes and screw propeller. All three are tapered 
from the centre both v and longitudinally, and come to a rounded 


point at both ends. 
2408. Wixpow Screens or Buinps, H. Sharp.—Dated 18th June, 1879. 


Strips of cardboard, tin, zinc, or other suitable material, are connected 
so as to be capable of ane wpe and la: flat upon one 

passes through the strips and serves suspend the 
blind across the window, and screws wn employed to regulate the | position 
of the strips. 


MILKina Animats, 7. and T, @. Bowick.—Dated 18th June, 1879. 


The sheath for embracing the see is made inte od or more sections, one 
of which is connected and actuated by pistons, Sor by 
air or otherwise. A boxer or bunter is em mployed ae operate upon the 
udder in the imitation of the action of the eal e's head, and is actuated in 

same way as the sheath. 
ae Sprino Matca Box, A. Martin,—Dated 19th June, 1879. 


The box consists of two shells fastened er at their edges so as to 
form a flat hollow box. A hole is med together the perip! , ‘for the 
. passage of the ma’ , and the centre part of one side is cut away and 
to the begs ck the When the centre 
pressed inwards the tongue removed from th th 
allowing the passage of the matches, 
7. Saws, P. Jensen.—Dated 19th June, 1879.—(A communi- 
cation. 
The saw teéth are of two ki one ada to C] side of th 
cut, the next one adapted to ar the ao oak and the third 
tooth is like the first, but acts to plane ‘edtediedinen 
2002, Ingots, Brooms, &c., W. D. Allen.—Dated 19th June, 


The in are charged at the cool end of the fi , and are ad d 
consecutively towards the fire, and as one is withdrawn from the hot end 
another is charged at the coolend. The bom hn are arranged side by ride 
in and crossways of the furnace on —- inal ridges, arranged so that 
the heat may act on the wider sides of the ingots, as well as the other 


parts, and a full be constantly kept in the manner 

turn will uous of ot 
su 

ingots will be maintained. 


Screw W. R, Lake.—Dated 20th June, 1879.—{4 com- 
The thread is formed by the combined action of a curved stationary 


open into the bottom of the fountain and terminate near! iy at the top of 
the chamber. Wa d to t until it nearly 
reaches the top of a annular San when an ~y vessel open at the 
bottom is placed in the body of the fou rtain, and by displacing the roy 
compresses the air, A tube fixed to the air vessel and opening into 

top thereof, but osed at its upper end, pence over the air stand oad 
and a tube fixed to but passing complete! y through the air chamber and 
closed thereto, but open at end, passes over the stand delivery pipe. 
2535. Cement, &c., 7. C0. Stone.—Dated 24th June, 1879. 6d. 

Cement to be used to form a concrete foundation for roadways 
manufactured from chalk or lime and clay, and a composition to a 
ag is formed by drying and grinding peat, and then mixing it with 

tar, pitch or other substance of a sticky, hardening nature. 
2547. Printina anp F. A. F. Bngel.—Dated 25th June, 
1879.—{4 communication. 


bearings in the frame, and being a ee together by spur wheels and 

driven from a motor by a spur and pinion. The “co plates have the 

printed matter bitten therein by acids in the usual way. 

2552. Locks By TIME Measurina Mecuanism, IV. Lake.— 
25th June, 1879.— A communication.) 8d. 

A timo lock is vided with simply time measuring mechanism 
by — from outside the but cannot other- 
wise be cont d tion outside the safe, an yal — 
as may be used in connection with a ale, ond 


2558. Liquip Meters, R. H. Gould.—Dated 25th June, 
As applied to a piston or diap! m meter, two cam te 
operate the are arranged so as to be capable of 
tudinally, and agroove in the shape of o right-eng 
with unequal sides athe subtended by the 
at the orizon 7h d ged a short 
its point of intersection with the hypotenuse, and the right angle o: os 
groove being arranged at the opponse ene ond gi of plate to that in the other 
plate. In the groove is fitted a stud a@ rod capable of clidiag 
vertically and a weight. “The rods have at their 
lower ends an arm w upon a double-armed lever upon a rocking 
shaft, on which a forked arm sa cones the inlet valves below, the outlet 
valves being ‘simultaneously, operated from the interior by another 
forked arm, rocking shaft, and double-armed lever, coupled by connect- 
ing rods with the lower double-armed lever before referred to, 
2565. Insecrors, A. H. Smith.—Dated 26th June, 1879. 6d. 
Each ba ae wand consists of an Ct case with an inlet and an outlet 
orifice, the former screw-th ed to receive a tube  toranedt on the outside 
of the case of a shape suitable to receive a wrench and wheel or lever. 
The tube inside the case is cone-shaped and turned to fit a cone bored in 
the outer case, the first cone being screw-threaded to receive the steam 
connections. The ou the nation of . tube forming the 
eontinuation of the point of the cone in the interior of the case, and it is 
screw-threaded to connect it to the injection pipe. 


2567. Lime anp Manvres, @, G. and W. 8. L. Gower, and 
G. Greig. —Dated 26th June, 1879. 6d. 

The frame is supported on two driving wheels, and is drawn by horse. 
Above the frame is a aoe to deliver the manure into a revolving 
barrel, from-which it is delivered to a smaller hopper bag ge a fan 
revolving at a high aon age the frame, The manure is harged 
from the fan round its circumference against an oval screen, from 
which it falls to the ground. 


2569. Gas A, Longsden.—Dated 26th June, 1879,—{A com- 
mumeation.) 6d. 

The generator - usual has a grating to admit the air for combustion 
and water vaj The preheating or distilling space is formed by 
the upper part of the whole generator space thin plates, so 

the space into — spaces, one part serving to receive 
the “a and the other for passage of the produced guses before 
price them out. but the gas spaces are 


2571. Brick-currine Tasius, J. Davis.— Dated 26th June, 1879. 

In order to avoid the necessity for labour to pass forward the detached 
lengths of the moulded bar of clay on to the cutting table, 4 Fwograd is 
mounted on wheels, and is arranged to traverse along 
a oresene door on the entrance side of the table, and when a sul 

of the we of clay from the moulding orifice has lege 
is shut down, and the stream of clay then ele 
cutting table forward with it along the guide rails. 


2574. Rauwway &. Taliman.—Dated 26th June, 1879. 6d. 

A truck frame of is provided with axles, wheels, brake have 
brake shoes, and beaks chains, and the two brake bars are connec 
together by ~—_ a lever to one of them, and connecting one end of 

ith the other bar by a rod or Achain from the other 
end of the lever connects with the brake mechanism. The free end of 
the brake chain leads to a windlass having journals in the truck frame 


and bearing epee my wheel, which es a wheel below it fixed 
on a shaft with a fric pulle: ‘of - By reversible character. The latter 
shaft has one swivelled truck frame, and at 
has a in the pendent AB. of a lever pivotted to the frame. 
When the engine is stop upon other and 
the push bars and draw heads. So 
to contact, rotates the and winds up break chain, thus 


183 


'76. Disaccercative Cakep &c., H. Simon,-—Dated 26th June 
1879.—(A communication.) 
relates to improvements on patent No. 4305, in the year 1877, and 
consists in fixing on the central part of the rota! disc a flyer with 
arms recurved so as to project outwards, the ma entering 
the central feed , and thus to bring the material more ra) 
under the action of the rubbing surfaces of the dises. 


2560. PortaBLe Cooxino Ovens, J. M. Timmis.—Dated 26th June, 1879. 


One or more ovens rest upon an arched base or pedestal ha’ upon 
its sides flanges to forma s the earth having 
a recess corresponding to the arched ‘base, and in which the fire is laid. 
At the one end of the ovens, and in continuity to the recess, is a passage, 
through which the air and heat travel to the upper surface of the oven, 
the smoke being emitted from an ordinary funnel directly above the 
arched base where the air enters. 


2584. Tunsines, W, R. Lake.—Dated 26th June, 1879.—(4 communication.) 


provid turbine loyed for liquoring, decolo' sugar is 
calender ht conical ai bstructing the 
the sugar of the the tu 
lender of spiral blades, which cause the drip 

ceaseinel water to Bow to the bottom of the calender. Below th 

and between the blades are other wings with 

dimensions. 

Spuit Peas, G. Lister, jun.—Dated 27th 
‘une, 18 

A drum is slowly rotated upon an axle on which it turns loosely, and 

which carries a number of agliators, and is revolved much more rapidly 

than bs drum. Steam or water is admitted to the drum during the 

operation. 


2601. Prorgcrine THe Singws or © W. von Nawrocki.—Dated 


2608. For Pens, Brusues, &c., R. Wilson.—Dated 27th June, 

The wooden handle is recessed at the end, and is surrounded by a 
broad elastic band or tube of india-rubber, between which and the w 
the rub or pen, or the brush, is held. 

2604. AND Iupcements, I, M. Nicholson and 
Mather ted 27th June, 1879. 6d. 

This i in a method of reducing the | sng required to to raise the 

implement out of work by counterbalancing the = of the body 

thereof, and further in rendering them self-lifting, such lifting being 

effected by the progress of the horse or other draught power. 

2607. Snips’ Steerina Berrus, &c., W. R. Lake.—Dated 27th June, 
1879.—(4 

In order to support the rth in a horizontal ition the frame is 
supported on a double swivel or universal joint ap ~ to its underside, 
where a heavy counterpoise weight is also attach teady it. Springs 
are arranged to yield when the berth vibrates either its longit 
or transverse axis, and in connection with the weight return it to its 
normal position when not occupied. A second frame is placed over be 
former, which is hung therefrom by cords, the top one being aaapeuaes 
from an overhung swing f frame supported on two series of pivots in 
at right angles to each other. 


2608. Bricks, &c., 7. G. Messenger.—Dated 27th June, 1879, 


Ona 1 strong frame are two var ata carrying vd, table to receive the 
finished bricks. Near the bottom is a shaft driven by wheel a 
Upon the table are fixed moulds open above and below, and under 
box _ shaft is cranked and connected with a piston working in the 
mou: 


. PREVENTING ExpLosions IN Mings, 7. M. and 8. Rogers.—Dated 
th June, 1879. 


Steam is conveyed throngh the worki as mine by carefu’ 
clothed pipes, furnished at the different leve! per jets regu! 
by valves or stopcocks, whereby in case of gas being pand | to exist in an 
working place, a sufficient quantity of steam could at once be turm 
into it so.as to completely neutralise the explosive power of the gas. B 
—— the steam in small quantities during the day the coal-dust wo 
be precipitated and kept so moist as to be incapable of floating in the air 
of the levels. 
MAcHINERY FoR Boots Suogs, A. Keats.—Dated 28th 
une, 1 
This consists - the application to sewing machines in which a hooked 
needle and whirl are employed of a reeking shuttle cclproeat on and 
operated by a carrier (above the work), to which a ou = 9 ope axial 
motion is imparted, such shuttle being formed with 
2620. Manuracturs or TureaD, J. 28th June, 
1879.—{4 communication.) 8d. 
The fibrous material having been drawn and s' We into strands in the 
usual way, is made up into cops instead of wound on bobbins, 
cops are encl in cases which are susie vertically in sets of 
any desired number concentrically around their res ive spindles, The 
cases are caused to rotate on their own axes while revolving with the 
js ey bya aad of gear wheels set in motion in any convenient manner, 
and they are provided with means for causing a certain amount of drag 
on the strands as they issue from the cop cases. 
and Kwnops, 7. H. P. Dennis.—Dated 28th June 
1 
This consists of an iron or other motal spindle, the ends of which are 
tapped or screwed ; the knob is made with a square hole quite 
its neck or base of a proper size to allow the spindle to pass through 
the other part of the knob is hollow, and a portion of it is made ta 
remove, 80 t the interior is accessible; this loose portion may be 
attached to the knob by a screw thread or other means. 
or GULLEYs ror Fiusutna, J. Shone.—Dated 28th June, 
879. 
This relates, $y to the shape or form ie trap in constructing the 
tanks, cistern or gulleys ; Secon: 


tanks, cisterns, or guileys so that the syphon tn aortal of correct action 
the instant, or lanseodiaely a after, such tank, cistern, or <gulug shall have 
become charged. 


2631. Drying Tea-Lear, J, Norman.— Dated 30th June, 1879. 6d. 
This relates to the combination of co: tra: so as to 
rotate about a slightly inclined axis, and so as to deliver the substances 


over their inner from one to the other in succession. 
2640. Extinavuisuine Fine, H. S. Parmelee.—Dated 3°th June, 1879. 6d. 
This consists in a ig a system of main and branch pipes h 


a building, the outlets of which pipes are sealed by some rantoctal tonite 
at a low temperature, and provided with distributors which spread the 
water over a large surface. 
AND Foroine Liquips, &., J. Shone—Dated 80th June, 
This relates First, to the receptacle and ite inlet and outlet valves 5 
penne to the automatic valve for the inlet and outlet of the em 
viz., compressed air or gas; Thirdly, the mechanism gear 
pa ‘or automa cally actuating the air inlet and outlet valve. 
2643. Srcurnina or Protscrina Wixpows, Doors, &., J. 8. Maryon, 
—Dated 30th June, 1879. 6d. 


other material, j er so as to expand and contract in like 
manner to what are ny lazy tongs. sa 

2648. Mixina, Sirrinc, awp Crzanino Macuines, J. and J. A. Baker, 

lst July 3 1879. 6d. 

tion rs taneously 

other, and a crushing or mixing 
roller or rollers, the latter working within the hopper. 

2650. Fincrrs or Rearina anp Mowine Macutnes, W. Mel. Cranston. 

msists in constructing fingers for reaping mowing machines 

with the upper part of the stock arranged for the fixation of a steel plate 


2653. Om Lamps, A, M. Silber.—Dated 1st July, 1879. 6d. 

This consists in cone flat wick burner with 
its widened and shortened, and with two internal air 


upper one domed upwards, and the lower one coned 
Warburton and L. J, Crossley.— 


2654. 
—Dated 1st July, 879. 

This consists in the use of an artificial magnet meridian. 
a Covers ror Gas Retorts, W. P. Wilson.—Dated let July, 1879, 


and a cylindrical rotating die upon a blank introduced between the 
and volled along the face of the stationary die by the & Sie 
ating die, The screw has a ratchet th: with 4 conical point and : 
98 projecting from the face of the head, and serving to adapt the Be * 
alves are made with a mid-feather or partition as usual, but with i 
able valve seatings, one on the underside of the mid-feather, and the A 
her on the upper face thereof. The upper valve is turned upon the ‘ 
ndle, which ata certain distance is formed with a swell screwed to N 
ceive the second or lower valve. The mid-feather and its upper and : 
valves, the necessary 
4612, 6d. 
| 
An india-rubber ring is fastened in two places to the foot or leg, one : y 
place is at the end of the back sinews by a strap buckled on to the back : 
of an ancle boot in the direction of the back sinew ; the other place is #5 
ust at the fetlock above the hoof, where it is united toa strap by a 
will soften by heat, so that it may be introduced ye the narrow ' 
neck of the bottle and afterwards shaped by a special tool. The seating ‘ 
of india-rubber in the neck of the bottle is — of a soft rubber ring, k 
} 
Steam from a boiler is conve throu ncandescent material in 
June, 1879. 6d. 
Three rollers are employed, one above the other, on horizontal and | 
parallel axles. The bearings of the upper and lower rollers are carried 
upon levers, which at their outer or free ends aie connected by curved t 
springs. The springs have clips applied at the centre, and by screws and f 
nuts upon them any desired strain 0 
ing their curvature and drawing thi 
consists in_the ai jon of a la 
| \ 
ereon. 
a 
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be supplied with water from which steam is generated and allowed to 

escape into the retort. “ 

2674. &. Pitt.—Dated 2nd July, 1879.—(A communication.) 
ls. 


This consists in the use of a switch at each station, constructed and 
connected so that an carth connection can be established on either side 
of the telephonic apparatus, pares Se the direction in which it is 
desired to communicate without breaking the continuity of the ¢ircuit. 
2680. Meratiic Bepsteaps, J. B. Rowcliffe.—Dated 2nd July, 1879. 4d. 

The cast iron at one end 
of the 


casting ears or brackets upon the extended sockets for the adjusting bolts 
to pass through, or the rail is arranged at that end of the tead higher 
than the side rails, so as to pass the adjusting bolts directly through the 
angle iron rail at a proper height for effecting the necessary adjust- 
ment. 


Ewnicutse Gas, J. Livesey and J. Kidd.—Dated 2nd 
uly, 1879. 6d. 

The carburetting vessel is ded with a feeding tube, which extends 
nearly down to the bottom of the vessel, or it may extend quite own to 
its bottom, and have small holes through it close to the bottom. 
tube is closed at the top by a cap or plug. m is fed into 
this tube at the top. 

2683. Harvestinc Macutes, W. R. Lake.—Dated 2nd July, 1879.—(A 
communication.) 6d. 

This relates to devices whereby the platform of a harvesting machine 
can be raised at both the inner and the outer ends at the same time, and 
by the same o; tion ; it also relates to an 01 jon of devices for 
enabling the driver to tilt the —— also to devices which cause the 
driver’s seat to remain at nearly the sume height from the ground and in 
nearly the same horizontal position, and to be independent of any change 
in the height or inclination of the platform. 


2684. Scarroipinc ror Bur.pine, &., W. R. Lake.—(A communication.) 


6d. 
This consists in the application of spiral or helocoidial gearing to 
adjustable or bl Pirold posed of a series of compartments, 
sections, or cages. 
2685. Manouracture or Gas, 8. Holman.—Dated 2nd July, 1879. 6d. 
This ‘ists in the bination of a valvular seal pipe having two 
sets of nings communicating respectively with the interior and 
exterior of the seal pipe, and a swivelling valve having —— capable 
of being placed in communication with either set of openings in the seal 
pi 


pe. 
2688. Sutrts, B. J. B. Mills.—Dated 2nd Juiy, 1879.—{A communication.) 


6d. 

This consists in closing and fastening a shirt by means of a movable 
tah uniting the two breasts of the front at any convenient height, such 
tab being used or not for connecting the shirt to the drawers or trousers. 
2689. Locomotive Enarxes, W. Adams and J. Cleminson.—Dated 2nd 

July, 1879. 6d. 

This consists in arranging a locomotive with a four-wheeled bogie 
truck at one end, a two-wheeled bogie truck at the other end, interme- 
diate coupled or traction wheels and equalising levers ting the 
springs of the bogie, and coupled or traction wheels. 

26904. Securnine THE Laces or Boots anp Suoes, 7. Green.—Dated 3rd 
July, 1879. 4d. 

This consists in the use, in combination with a boot or shoe, of a metal 
clip or holder having one or more narrow grooves, into which the boot- 
lace is passed so as to be held thereby. 

2698. CrxperSirrers, M. A. Shaw.—Dated 2rd July, 1879. 4d. 

This consists of a box provided with a lid. The box hasa shaft or 
axle resting upon suitable bearings attached to the sides of the box ; one 
end of such axle projects externally to receive a crank axle. Upon the 
shaft or axle is mounted a box for the reception of ashes or cinders. 
2709. Sectionat Borter CrrcuLaTInG TANK FOR WATER BEATING, 

&e., J. Keith.—Dated 3rd July, 1879. . 

This consists in the construction of a vertical portable boiler of super- 
imposed sections, of rectangular, round, or other shape, with an 
outer continuous water space and transverse heating and circulatin; 
tubes or hollow cross bars, communicating therewith respectively roun 
and over the firegrate, preferably of a tilting construction, with four or 


* more corner or division communicating columns or channels — up 
gh 


through the whole, and held together by bolts passing up throu; 
channel. 


2715. Buckets ror Drepcers, &c., W. R. Kinipple.—Dated 4th July, 


1879. 6d. 
This consists in the construction of buckets for dredgers, whereby the 


1 r y Pp tom the back, and 
the lip or mouthpiece is rend ttachable to or separable from 
the body. 


2728. Screens ror Sirtine Coat, &c., J. Warrington.—Dated 4th July, 
1879. 4d. 


‘ists in the arrang' t and application of elliptical rotary 
bars placed transversely in the framework of screens, and caused to 
rotate by means of gearing or other equivalent means. 

2738. Fiour anp Mipp.ines Dressinc Macuine, W. and J. Comerford. 
— Dated 5th July, 1879. 10d. 

This consists in the employment of two or more conductors or con- 
veyors working side by side on the same level, but entirely distinct from 
one another, and capable of receiving at the same time from one 
— hopper. It also consists in adjustable hoppers beneath the main 
nupper. 

27740. Manuracture or Ice, H. J. Haddan.—Dated 5th July, 1879.--+4A 
communication.) 6d. 

The process consists in heating with steam an aqueous solution of 
ammonia contained in a vessel, and in densing the porated am- 
monia gases in a second vessel by cooling with water, after which water 
is conducted into the first vessel instead of steam, so that the pressure 
ay by the latter ceases, and the liquid in the vessel containi) 
put little gas is cooled, in consequence of which the previously escaped 


gases are again united with the liquid, an evaporation of the d 
gases taking place in the second vessel, and consequently a refrigeration. 
2742. Se.r-reepine Dritiine on Ratcuet Brace, 7. Moore.— Dated 5th 
July, 1879. 6d. 
This consists in the combination in self-feeding drilling or ratchet 
braces of a screw, collar, fingers, and feed adjusting screw or 
equivalents. 


2749. Macuivery For Paintine Fasrics, J. W. Wilson.—Dated 5th July, 
1879. 8d. 


This consists, First, in fixing the main bowl upon a hollow shaft. 
Secondly, a shaft through the hollow shaft, and having lifting 
cams upon it. rdly, the arrangement of the nibs with open ends, 
allowing the rollers to be easily removed. Fourthly, the arrangement 
of levers and weights for obtaining the requisite pressure on the printing 
rollers. Fifthly, the combination of change wheel gearing, and cams for 
determining the length of pattern printed. 
2758. Apparatus ror Conveyinc CeMENT OR GRANULAR SURSTANCES 
rrom Ove PLace To ANoTHER, R. A. Gibbons.—Dated Tth July, 1879. 


6d. 

This consists of a series of arms or blades with inclined or oblique 
surfaces arranged round a longitudinal shaft in a trough or tube, so that 
by the rotation of the shaft and blades or arms, these are caused to move 

orward the substance lying in their paths into the path of the next 

one. 

2'759. Securtne anv Surrortinc THE Rais or Rattways, C. Markham. 
—Dated ith July, 1879. 6d. 

This consists, First, in securing rails at their fished junction by fasten- 

ing them and their fish-plates to a rib projecting upwards from a sleeper 
the two middle fish bolts lengthened so as to include the said rib. 

Secondly, in the construction of joint chair for rails. 

2760. Feepinc Steam Borers, J. Cassels.—Dated 7th July, 1879. 6d. 

This relates to a feeding and heating apparatus, cons’ of a 
of bent radial arms mounted and revolving on a boss or hollow shaft and 
supplied with water and steam through branches. 


2761. Postat W. K. Lake.—Dated 7th July, 1879.—(A commu- 
nication.) 6d. 

This relates to the facture of lopes with lines or rows of holes 
or perforations as means for securing their contents against being tam- 
pered with. 

2764. Stream Borrers, J. Ellwood.— Dated Tth July, 1879. 6d. 

This consists in the application of pairs of curved tubes in the interior 

the internal flue or flues of steam boilers. 


2775. Constructine anp ATTACHING Tension Bars, C. W. Siemens. — 


forming their ends with projecting dovetail shoulders on each side, and 
these shouiders firmly in corresponding shoulders formed in 


2777. or Exvastic Borroms ror Beps, &., 7. P. Frost.—Dated 
8th July, 1879. 6d. 
Volute or like curved steel springs secured to the framework of the 
bedstead or other furniture are used in combination with curved spri 
laths, which are connected to the said volute or like springs, and whic 


le to side. 

2778. Cuumyry Caps, M. D. Welden.— Dated 8th July, 1879. 4d. 
This consists in the construction in one piece of an metal, or 
stone cap or mount for chi " iby the top of shaft is 
ted and protected, and at the same time braced together. 

2780. Evaroratine Brixe, L. Brun.— Dated 8th July, 1879.—(A commu- 


6d. 

This ts, First, in the combination of a closed vessel heated 
direct by the furnace with one or more other closed vessels heated by 
the steam from the former, and surmounted by an open pan or vessel at 
thetop. Secondly, in the construction and arrangement of a reciprocat- 
ing carriage and scrapers. 

2°786. MacuINery FoR THE MANUFACTURE OF Boots AND SHOES, 7. 

Cowburn.—Dated 8th July, 1879. 8d. 

This consists in the combination of excentrics for directing the motion 
of a knife or knives round the heel, of a roller for guiding the motion of 
the knife pa wie J at the up of the heel, see of a guide and 
accessory de e cutting edge o! knife or knives 
at the required vertical angle. 

2'788. Acip Sypnon Pumps, A. M. Clark.—Dated 8th July, 1879.—(A com- 
munication.) 6d. 

This relates to improvements on patent No. 1205, of 1878. The bod: 
of the pump, the eduction neck and the nozzle or inner glass bulb, wi 
their additions, are made in separate parts or pieces, which permits all 
these glass parts of the pump to be pressed in moulds. 

2790. &c., A. M. Clark.—Dated 8th July, 1879.—(A communica- 
tion.) 6d. 

This consists of an oil or liquid | ae having an outer chamber 
vided with a puppet valve between it und its connecting induction pe, 
and fitted with an exhausting or collapsible bulb, and an inner chamber 
connecting with the outer chamber by a similar valve and fitted with an 
eduction pipe. 

2798. er napa FOR CARRIAGE Lamps, J. Westaway.—Dated 9th July, 
1879. 4d. 

To the outer side of the lamp is hinged a reflector plate upon either 
Po agg a quadrant iever is supplied so as to fix the same at any desired 
angle. 

2799. Apparatus For Spixnino Tors, 7. Eckhardt.—Dated 9th July, 
e 8 wound once round the stem o! and passes 
a slot in astud fixed to the handle or apparatus, and which by its friction 
on the string gives the necessary tension. 
2804, Cuprers, L. Sharpe.—Dated 9th July, 1879.—(A communica- 
tion. 

Combined with the cutter plate is a comb-plate of considerable thick- 
ness at the edges of the cutter-plate, the lower surface of which is curved 
and diminishes in thickness rearward, so that the comb-plate may enter 
ee in the surface and cut the hair of uniform length. The 
comb plate has long forward plate have a 
spring temper imparted to them, and the cutter plate a long bearing 
in front and rear on the comb-plate, the two being secured by a washer. 
A coiled spring is secured to the comb-plate and to the operating lever. 


2805. Moutpine Cast &c., W. Southwood.—Dated 9th July, 1879. 


4d. 

Plates are fitted within a frame, and have a series of “ prickers” 
fastened to one and passing through another to form or mould the shanks, 
heads, and other parts of the nails during an up-and-down or transverse 
motion of the plates under the action of levers, cams, or screws. 

2816. BrEeecu-LoapING SMALL ARMs, R. Ellis and H. Scott.—Dated 10th 
July, 1879. 6d. 

In drop-down guns the internal hammers are arranged = lock plates 
let into the sides of the body and on the underside of the = e 
break-off is a slide worked by a thumb plate. The front end of the slide 
is jointed to the upper end of a vertical arm at the middle of the break- 
off, and the lower end of this arm is connected to across axis turning 
turning in the body of the gun. On each end of the cross axis is another 
vertical arm to cock the internal hammers. 

2865. Piston Packrines, A. M. Clark.—Dated 14th July, 1879.—(A com- 
munication.) 6d. 

In engine pistons in which the packing is effected by steam under 
pressure, which enters the piston at each stroke and forces the ring out 
to the bearing, the packing is composed of a series of three 
expansible rings upon an interior centrally flanged body, which = 
or surrounds the spider. This body has circular grooves surrounding it 
centrally beneath each broad ring, and these grooves receive steam 
through passages from each end of the cylinder. A spring is placed at 
the bottom of the piston of a horizontal cylinder, so that the piston head 
and follower are prevented from falling upon the side of the cylinder 
when running without steam. 

2869. Scariryinc or Scrarinc Down THE WEEDS OFF THE DRILLS OF 
Turwips, J. McKidd.—Dated 15th July, 1879. 6d. 

To carry and guide the frame there are two loose angled groove rollers, 
each fitted with a frame so as to move out and in with it to suit the 
shay an angle of 75 deg. to sides of the drill, reaching y 
across the bottom ani jointed so as to move out and in, ier an 
down by means of screws. 

2899. Steam Traps, C. Holste.—Dated 16th July, 1879. 6d. 

This relates to improvements on present pm in which the action 
of the trap is governed by the expansion an traction of a hermeti- 
cally enclosed volume of fluid by changes of temperature, and it consists 
in forming the chamber in which the fluid is confined of a number of 
closed cells arranged so that the variations of volume of the several cells 
are cumulatively applied to move the valve a distance equal to the sum 
of the several expansions. 

2902. Conversion Gearine, H. J. Haddan.—Dated 16th July, 1879.—(A 
communication.) 4d. 

On the shaft from which rotary motién is derived is fixed an oblique 
dise with a ring, like an excentric, to which is attached a rod, the motion 
of the shaft giving a reciprocating motion thereto in a plane parallel to 
the axis of the shaft. The end of the rod moves a slide by means of two 
links, and a connecting rod placed between the end of the disc and the 
slide. The connecting rod is guided in an open bearing. 

2942. Wasninc Macatves, 4. Hunter.—Dated 19th July, 1879.—(Not pro- 
ceeded with.) 2d. 

In the centre of a tub a round vertical bar is fixed, and on it is a loose 
disc resting on the bottom of the tub, and above it is a second disc. The 
clothes are p between the two discs, the upper one then being 
ye both having ridges formed on the sides in contact with the 
clothes. 

2945. Jornts or Raits ror Rattways anp Tramways, A. Barclay.—Duted 
19th July, 1879.—(Not proceeded with.) 2d. 
joints are made by plates formed so as to embrace the ends of the 


2948. Umprecta Fasteninos, W. Wadmore.—Dated 19th July, 1879.— 
proceeded with.) 2d. 

A spring tape coiled in a box inserted in the stick of the umbrella is 
used to secure the ends of the ribs, the end of the tape when in use being 
fastened to a hock on the stick. 

2949. Incompustiste Wicks, Burners ror Lamps, &c., C. Hessel. —Dated 
19th July, 1879. 

The wicks are made of the silicate of magnesia and alumina in the form 
of a light flocculent white powder. 

20950. Bankers’ Cueques, &c., J. Lewis and W. Aston.—Dated 19th July, 
1879.—(Not proceeded with.) 2d. 

A series of numbers are printed on the cheque, and are surrounded by 
perforations so as to be capable of being torn out, thereby indicating the 
value of the cheque. 


2952. Sprit Corrers anp Spikes, &c., W. McLellan and W.C. McNaught. 
—Dated 21st July, 1879.—( Not proceeded with.) 2d. 

The metal from which the eotters or spikes are to be formed is moved 
through guides against a cutting tool secured in a suitably recessed su 
port. The cutting tool is secured in a block or anvil having a guide 
through which the metal is moved against a cutting edge. 

2956. Testixc INFLAMMABLE Liquips, A. Bernstein.—Dated 21st July, 
1879.—( Not proceeded with.) 2d. 

The liquid to be tested is placed in a closed vessel with a nozzle, 

0} ‘ite which is a lamp, and the vessel ‘is immersed in a tank of water, 
temperature of which is raised until the vapours from the liquid are 

ignited at the nozzle of the vessel. 

Brack, F. Halliday.—Dated 21st July, 1879.—(A communi- 
cation. 

A mixture Fag for the production of aniline black is formed by the 
reunion of the following elements in water, viz., soluble chlorate or 
perchlore, pure or commercial aniline, inorganic acid, and oxides of 
certain metals. 


2959. Cask, Barres, F. Wirth.—Dated 2ist July, 1879.—(A com- 
The « wo ual parts jointed together by flanges, and 
cask is m: WO eq) joi y and a 
flange is formed at the opposite end of each piece. One part is made 
with an opening in its end for the tap, and the other has a hole in its 
circumference for the bung. A pressure cock is used as the tap, com- 
pressed air being admitted by a pipe and passing into the barrel. 
2960. Compressine anp Exuaustine Ar, Edwards.— Dated 21st July, 
1879.—(A communication. )—{ Not with.) 2d. 
closed vessels are placed side by side and are connected to a water 


ior wi our are 

the space tween the 

2962. Jomrtsor Pires ror ContaINING UNDERGROUND TELEGRAPH WIRES, 

A, M. Clark.-—Dated 21st July, 1879.—(A communication.) 8d. 

of pipe is for portion of | 

to receive the spigot end of the next length, the remainder of its length 

being enlarged and formed with a erential groove to receive a 

lead packing. 

2068. PuorocraPuic Enoravine, J. W. Swan.—Dated 22nd July, 1879. 
In order to obtain a jhotographic image in intaglio relievo, a solution 

ed, with which . 


of tine is em: bromide of silver is intimately mixed 
in of a or emulsion. - 


Tue Forth Bripce.—The meeting of the share- 
holders of the Forth Bridge Railway Mee ond was held on 
Saturday last, in the offices of the North British Railway, Mr. 
John Stirling, of Kippendavie, in the chair. Mr. Stirling said 
he was glad to think that the Forth Bridge was now fairly under 
weigh, and that they had got the whole of their capital subscribed. 
£250,000 had been invested so as to secure interest during the 

riod necessary for the construction of the works. The Forth 

ridge was to be a very different structure from the Tay Bridge. 
They all knew «if the disaster which had taken eo on the Tay, 
but there the line of railway was a single one. is of the Forth 
Bridge had to be a double line, the rails being separated from 
each other by 100ft. This would make a great difference in the 
stability of the line and in the vibration; but, as a matter of 
tion, before they actually proceeded with the wo the 
rs were again to consult some eminent engineers, from 
whom they would obtain a report. They were waiting for the 
result of the investigation at present going on in reference to the 
Tay Bridge, from which they might obtain some hints that would 
enable them to make improvements upon the Forth Bridge. He 
moved that the report of the directors and accounts be ~ ge 
Ex-Provost Fox seconded the motion, which was agreed to. It 
was resolved to postpone a special general meeting of the com- 
pany until the 18th prox., for the purpose of considering and, if 
thought fit, approving of a Bill proposed to be introduced into 
Parliament to authorise the company to alter the levels of 
of their railways, to amend the Forth Bridge Railway Acts, 
ponement was rende necessary by the Bill not yet hav 
passed the Standing Orders. The meeting then adjourned. 


Tue Socrery.—At the usual monthly meet- 
ing, held on Wednesday, the 18th ult., the papers read were, 
“‘On Typhoons in China, 1877 and 1878,” 2 ieut. A. Car- 
ver N.; ‘* Note on the Reports of ind Force and 

—T during the ‘Tay Bridge Storm, December 28th, 1879,” 
by R. H. Scott, F.R.S. These reports seemed to show that the 
a of the wind on that occasion was not so high as was 
generally supposed, and had been frequently exceeded, but that 
some of the gusts were very violent. ‘‘ On the Frost of Decem- 
ber, 1879, over the British Isles,” by W. Marriott, F.M.S, 
Exceptionally low temperatures were registered all over the 
British Isles from the 1st to the 7th of December. On the 1st 
the lowest temperature was 2 deg. at Ketton, near Stamford ; 
and the next lowest was 5 deg. at Trent College. The tempera- 
ture continued low throughout the day, afageveral places not 
rising above the freezing point. On the second the cold was more 
intense. In the counties of Leicester, Lincola, and Nottingham 
the temperature fell below zero, the lowest being 4°5 deg. at 
Coston, near Melton Mowbray. ‘Temperatures between 0 a 
and 10 deg. were registered in the North and South of Scotland, 
and along the central part of the North of England to the Mid- 
land and Eastern Counties ; while over the whole of England, 
Scotland, and Ireland, with the exception of the sea coast 
stations, the temperature fell below deg. On the 3rd the 
temperature was more evenly distributed, and not quite 
so intense as on the day; however, in the 
North Riding of Yorkshire and the Valley of the Tees, 
readings at and below zero were registered, the lowest 
being 2 deg. at Gainford. On the 4th intensely cold weather 
was experienced over the South of Scotland and the North of 
ee the lowest reading obtained was 23 deg. at Blackadder, 
in Berwickshire ; 16 deg. was also registered at pry tar Park, 
near Kelso, and readings of 5 deg. were cspetel at Haddington, 
Melrose, and Corbridge-on-Tyne, and 4 deg. at Alston. Tempera- 
tures below 10deg. were registered over the South and South- 
East of Scotland, and over the North of England, as far as the 
Valley of the Trent, and also in the Eastern Counties, while over 
almost the whole of England, Scotland, and Ireland, the tem- 

rature fell below 20deg. In some parts of the South of Scot- 
and and the border counties the maximum temperature during 
the day did not rise to 20deg. On the 5th the minimum 
temperature was not so low as on the previous day, there being 
a cloudy sky and a general fall vf snow. In Ireland, however, 
this was the coldest day of the month. On the 6th the tempera- 
ture fell considerably in Derbyshire, Nottinghamshire, and York- 
shire, readings of 3deg. being recorded at Trent, 1°0deg. at 
Buxton and Odeg. at York and Stanley. At many places the 
maximum temperature durin the day was much below the 
freezing point. On the 7th very low temperatures were regis- 
tered over the whole of the North and t of England ; the 
lowest reported was 10deg. at Ketton, near Stamford. The 
temperature fell below zero in the counties of Essex, Leicester, 
Derby, Lincoln, Nottingham, and York, and also in the South 
of Scotland, while over almost the whole of the North-East and 
central part of England, as well as a portion of the South-East 
district the temperature fell to 10 deg. or below. Readings below 
20 deg. prevailed over nearly the whole of England and Scotland, 
and the centre of Ireland. e maximum temperature during 
the day at a few places was extremely low, the thermometer at 
Appleby only recording 12°4deg., and that at York 18 deg. 
During the next few days a little warmer weather prevailed, but 
on the 11th the temperature fell below 20 deg. over the central 
part of England, tland, and Ireland. w temperatures 
were also experienced at most places on the 12th ; milder weather 
continued for the next few days, but on the 17th the temperature 
again fell below 20 deg. over the whole of the South of England. 
Low temperatures also prevailed on the 18th, 21st, 23rd, 24th, 
and 26th, while the maximum temperatures at ic | laces on 
the 21st and 26th, did not reach 32deg. At almost e inland 
stations frost occurred on an average of about twenty-five days 
during the month, and temperatures below 20 deg. were regi: 
from 8 to 13 days at several places. The only station where 
frost was not felt was Scilly, the lowest temperature recorded there 
ere. on the 2nd. ‘heonly comparatively mild districts were 
the West and South of Ireland and the extreme South-West of 
England. Even the sea-side health resorts which are reputed for 
their mild climates were not exempt from the cold, the temperature 
falling below the freezing point on eleven occasions at Ventnor, 
fifteen at Torquay, twenty at Sidmouth and Eastbourne, and 
twenty-four at Ramsgate and Worthing. _— the time of the 
cold weather the barometer was very high over these islands, and 
an anticyclone was formed over those districts where the lowest 
temperatures were recorded. That the cold was the result chiefly 
of radiation is shown by the great difference in temperature at 
the hill and — stations. For instance, at Farley, 640ft. 
above sea level, 17°7 deg. was registered on the 7th, while at 
Oakamoor, 300ft. lower in the valley of the Churnet, and less 
than a mile distant from ey the temperature fell to 1‘1 deg. 
The effect of the cold upon the health of the community was 
very great. In London the number of deaths referred to diseases 
of the respiratory organs inc! to 7°9 in the week ending 
December 20th, and exceeded the week average by 288. The 
— journals record the fact that several poe were frozen to 

leath in frost alsc eaused 
great injury to plants, shrubs, and : 


_ 
socket pieces, or = the casting of the angle iron which joins the bed 
together, so as to form a means of bolting the stationary or fixed end of 
the frame of the mattress to the bedstead at one extremity, and the 
other end of the bedstead is either i in a similar manner by 
| 
| 
—Dated 8th July, 1879. 6d. 
i} This consists in tension bars or thereof 
: two side covers. 
| | 
i 
Al 
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THE IRON, CO. AND . GENERAL ES 
OF BIRMINGHA WOLVERHAMPTON, AND 
OTHER DISTRI 


(From our own Correspondent.) : 
Mokz iron is being sent away from the mills and fonpes this week 
than ‘was despatched a week ago. The make is steadily increasing, 
and both in Wolverhampton yesterday (Wednesday) and in 
Birmingham to-day, there were fewer complaints that specifica- 
tions were not coming forw with the promptitude which 
makers desire. New orders were very eagerly looked after. 
They were sought by the Pa wags of most of the descriptions 
of mills running in the district. Perhaps the least anxiety to 
book was shown by the sheet makers. ese received numerous 
offers, but not at figures which they were prepared to accept. 
Makers declined to give way to any considerable extent, most of 
them upholding their quotations of last week. Here and there 
however, a little additional wavering was shown. Galvanised 
sheets were also variable in exceptional instances ; but high class 


qualities firmly held their ground. An order has been booked | gjgo 


® = week at £24 per ton for 26 w.g. packed in felt, delivered 
ndon. 

Marked bars were strong at £9, and there were members of 
*Change who. held that at the next quarterly meeting this iron 
must go up £1 per ton. Bothin Wolverhampton and in Birming- 
ham the probabilities as to the prices which will rule at the next 
quarterly meeting were much debated, but the greater number 
of authorities declined to admit the prob: 
upon the £9 basis. 

Common bars were occasionally 5s.. easier than the maximum 
rates of a week ago. Hoops were quieter. 

Plates and angles required in the engineering yards are being 
delivered with freedom, and where something under the market 
rates will be accepted, a little new business is doing. The 
i te ag of the Government who are pushing on the railway 
in Northern India are contributing to this better state of things. 

Pig iron is more freely upon offer. All-mine qualities are 
Se at £4 10s., though there are firms who are still making 

15s. For cinder pig iron £3 is sought, and between that figure 
and the price of all-mine iron the quotations of the makers vary 
according to their necessities, and according to the amount of 
cinder, whether tap or flue, used as a mixture. 

Ulverstone pigs were to-day freely offered at £6. 

Heavy quantities of hematites are still arriving in the district, 
which were sold in August at as low as £2 17s. 6d.; and the 
deliveries will not have been completed till the end of the year. 

An excellent sample of hematite pig iron, made by the Llynvi 
and Tondu Company, of South Wales, mainly from Spanish ore 
was shown both in Birmingham and Wolverhampton, an 
attracted much attention. The quotation for heavy quantities 
was £6 10s., but trial lots might have been had at £6. No secret 
-was made of the fact that the new brand is to compete with the 

degar iron which it was warranted to equal. 

Coal was plentiful. Cannock Chase qualities have been 
dropped from 12s. to 10s. for best deep, and seconds have been 
reduced 1s. per ton. The reduction is bringing back the orders 
which the Cannock Chase colliery owners had began to lose, and 
the collieries at the Chase are this week displaying appearances 
of activity which last week they almost wholly lacked. Manu- 
facturing coal in the old Staffordshire district is ont by 
consumers to be &t at lower prices consequent upon the reduction 
in the Cannock Chase household samples ; but the colliery owners 
from whom best qualities are obtained, decline to give way. 
Inferior qualities, however, are weaker by from 3d. to 6d. per ton 

The sinkings at the Hamstead Park Colliery are progressing 
very satisfactorily. At a depth of 573 a 2ft. the sinkers have 
come upon the brooch coal, of the thickness of 3ft. The seam 
lies very uniformly across the shaft, with a gentle dip of 1 in 16 
to the south-east. The famous thick coal seam is likely to be 
reached within five weeks. The importance of the discovery to 
the Birmingham and Staffordshire district is very great, and is a 
theme of congratulation amongst all classes of traders hereabouts, 

e South Staffordshire Mines’ Drainage Commissioners com- 
menced the discussion in Wolverhampton, on Wednesday, of the 
scheme for the extension uf the boundaries of the Tipton district, 
so as to include nearly the whole of the Bilston district, which at 
gg is outside the operations of the Act. They were assisted 

y a report of the arbitrators, which estimated that if the mines 
were unwatered, 11 millionjtons of coal would be available for 
working in the Bilston district. 

The miners in South Staffordshire and East Worcestershire are 
becoming dissatisfied with the Birmingham sliding scale tariff. 
Under the present agreement the men receive a rise of 3d. in 
their wages for every advance of 1s. per ton in the price of thick 
coal, but at a meeting held yesterday it was decided to hold a 
conference in April to secure if ble 4d. for every 1s. rise in 
coal 


The makers of wrought iron gas, water, and steam tubes are 
very busy, and the contracts upon their books indicate that this 
activity will continue for some time. 

The Willenhall common iron padlock makers are ‘finding an 
increased demand not only from the States, but from other foreign 
markets, for English locks made to American patterns. 

The following circular has been issued by Messrs. Nettlefold, 
Birmingham, under date March 1st :—‘‘ Having sufficient orders 
on our books to occupy our mills for some weeks to come, and 
owing to the present unsettled state of the metal and labour 
markets, we are compelled to inform you that all orders received 
from this day will be executed at prices ruling at dates of 
delivery.” All wood screws are strengthened in price by this 
announcement. There has been a little temporary difficulty this 
week between Messrs. Nettlefold and their men. The men 
ceased their labour upon the firm requiring them to work, not 
fifty-four, but fifty-rine hours per week, so as to make their 
time the same as that run at the works of the Birmingham Screw 
= where the longer hours have prevailed for two months 


pas' 

The chain-makers in the Cradley Heath district are still on 
strike, in consequence of the employers declining to give the new 
4s. 6d. list, which the men demand. 

At the meeting of the Birmingham Town Council on Tuesday 
the Water Committee were authorised to expend a sum of £17,000 
in covering the reservoir at Monument-lane, Edgbaston, and in 
providing additional pumping engines at Aston, 


NOTES FROM LANCASHIRE, 
(From our own Correspondents.) 

THERE appears to be for the present a partial reaction in the 
iron trade of this district. It is now evident that there has been 
a considerable quantity of iron bought and held on speculation, 
which is now finding its way into the market, and the result is 
that where holders have to realise they have to take less money 
as there is an absence of that pressure for suaplies which sent up 
prices so rapidly a short time back. The bulk of the second iron 
offering is for immediate delivery and is evidently being put upon 
the market by needy or anxious holders, but ‘‘ bear” operations 
are also making themselves apparent, and there are sellers for for- 
ward deli we 4 at low figures, On the other hand, makers being 
still well sold—and in some cases full up to J une—show little or no 
sign of giving way, and it remains to be seen whether there is 
sufficient ‘strength in the market to overcome the present 
ee, tendency. The business now doing is only small, and 
is confined chiefly to cheap second-hand lots, and therefore so far 
as the present actual selling prices are concerned the market may 
be said to be weaker. 

Lancashire makers of pig iron, in the face of the easier tone in 
the market and the present limited inquiry, have not been able to 
carry out the advance in prices to the extent contemplated last 


ability of any alteration | }, 


week, but they are very firm at their late full list rates, and for 
delivery into the Manchester district their quotations may be 
given at from 70s. to 72s. 6d. per ton less 24 per cent. Local 
makers have still but little iron to offer, and very little iron has 
been sold during the past week, so that so far as the pos prices 
are concerned there is not much to test them in the shape of 
actual business. 

In outside brands there has been very little doing except 
through dealers or merchants. Lincolnshire and Derbyshire 
makers have ne? altered their quotations, as they have scarcely 
any iron to offer between now and June, and their nominal prices 
for delivery into the Manchester district remain at about 76s. 

r ton less 24 per cent.; but there are second-hand lots lo be 

ought at as low as 70s. per ton. For Middlesbrough iron 
delivered equal to Manchester, makers are still generally firm at 
73s. 4d. per ton net cash up to June, and 75s. 6d. per ton up to 
September; but merchants are quoting 69s. 6d. for prompt and 
71s. 6d. for slightly forward delivery. 

Finished iron makers have still sufficient orders on hand to 
keep them going, but they report a less number of inquiries, and 
complain that they are being undersold by merchants. For 
some qualities of cashire bars makers are now quoting £8 10s. 
for delivery into Manchester, but most of the makers’ prices are 
not below £9 per ton. There is, however, a good deal of iron 
which has been bought at lower figures, and holders whose specifi- 
cations are due, not caring to lose their profit, are in many cases 
pressing for immediate sales at a small ng og above the price at 
which they have bought, irrespective of the rates now quoted 
y makers, and bars delivered into the Manchester district have 
been offered at as low as £8 5s. per ton. Hoops are without any 
very material change. : 

With regard to the other branches of the iron trade, there is no 
new feature of importance to report. I hear that boilermakers 
are generally getting busy, and some of the well-known houses 
are full of orders. Amongst engineers and machine-makers the 
improvement in trade is still felt chiefly by the large firms, but 
the smaller houses are now beginning to look more hopefully 
towards a participation in better trade. ; 

In the coal trade, with the exception that engine classes of fuel 
—of which there is a lessened production—are better to sell, 
and firmer in price, there is still an absence of any improvement 
whatever, and so far as round coals are concerned, the market is 
even weaker than last week. Very little coal has lately been goin 
away for shipment, owing largely to the scarcity of vessels, an 
the high freights now asked, and this has thrown an extra quan- 
tity of coal upon the home market. ‘To get rid of surplus stocks, 
which in many cases are very heavy, sellers have consequently 
had to give way in prices, and in some classes of coal quotations 


‘are 6d. lower than they were last week. ‘I'he demand for house- 


fire coals is now very small, and although there is a fair demand 
for common coal for iron-making purposes, supplies are still very 
plentiful. The average quotations at the pit mouth are about as 
under :—Best Wigan Arley, 8s. to 8s. 6d.; common, 5s. 9d. to 
6s, 6d.; Pemberton four-feet, 6s. 3d. to 6s. 9d.; common coal, 5s. 
to 5s. 6d.; good slack, 3s, 3d. to 3s. 6d.; and common sorts, about 
2s. 6d. per ton. 

A large number of the collieries is now running short time, 
and in some cases they have not recently been making more than 
six to seven days a fortnight. ; : 

The monthly meeting of the South Lancashire and Cheshire 
Coalowners’ ociaticn was held on Tuesday, at Manchester, 
and the Employers’ Liability Bill, the question of dock uccom- 
modation at Liverpool, and the loss of weight in the shipment of 
coal to Liverpool were disc b> . 

For a few days past the demand in Barrow-in-Furnes and 
Cumberland fromAmerica for hematite iron has weakened, but 
the inquiry on home account is maintained, and the we: kness in 
the orders from America is more than compensated fc. by the 
demand from Germany, Russia, and the colonies. Makers are 
very firm, and only in second-hand ci are present quotations 
lowered. All round qualities of Bessemer are quoted at from 
130s. to 135s.; No. 3 forge, 125s, to 130s.; foundry samples, 125s. 
to 132s.; and white mottled, 120s, upwards. Iron ore is in brisk 

uest, best qualities fetching 35s., ordinary qualities 33s., in- 
ferior from 25s, Foreign ore is being largely. imported. : 

In the shipbuilding and engineering trades there is nothing 
new to report, except a steady tendency towards improvement. 

‘oal and coke in fair request. There is not much demand for 
coal in West Cumberland, as the tonnage required for the Irish 
market is very low. 

Shipping retty brisk but freights are low. 

On Somies last Mrs. Senhouse, of Maryport, the wife of the 
lord of the manor, cut the first sod.of the Maryport Dock. This 
dock, which is estimated to cost £100,000, will be 64 acres in extent, 
with a tidal basin of 24 acres and a depth of water equal to that 
of the Solway. ‘The work of constructing the dock will be pro- 
ceeded with forthwith. 

Upwards of £40,000 has been subscribed towards the new 
Whitehaven Shipyard Company, and the promoters of the con- 
cern have determined not to form the company till at least 
£60,000 has been subscribed, £80,000 being the total sum wanted. 
It is anticipated the amount required will be realised in a 
fortnight. It is stated that Messrs. Williamson and Sons, of 
Harrington, are about to take the Workington Shipyard. 

Another find of ore is reported at Eskdale, in Cumberland, a 
neighbourhood which is communicated with by a narrow-gauge 
railway from Ravenglass. The hematite deposits of this neigh- 
bourhood are being developed with much energy. ; 

The opposition on the part of the authorities of Whitehaven to 
the Furness Railway Company’s proposed railway to Croft Pit 
has given way in favour of the advantage which it is considered 
this new line will afford in the development of the coal trade, 


THE SHEFFIELD DISTRICT, 
(From our own Correspondent.) 

Marcu being with several leading companies what is called 
‘*the dividend month,” there is some interest shown in the rela- 
tive value of share property. I had to go over some figures the 
other day, and the results were rather interesting. At the end 
of August, 1879, the prolonged depression had so seriously 
affected all limited companies in this district, that the mae 4 
value of sixteen leading companies, which stood at £6,766,530, 
had fallen to £4,005,741—a depreciation of £2,802,789. Since 
August the result has been as follows :—December 1st, the market 
value was £6,284,403, being an increase on August prices of 
£2,278,662; February 1st, the value was £7,499,578, being an 
i on Di ber prices of £1,215,175, and as compared with 
prices of August an -increase of £3,493,837. Since then the 
share market has been flatter, things. having “steadied” some- 
what, so that on March Ist the value was £7,364,405, being a 
decrease on the month of £135,173, but an increase on August of 


£3,358,664. 

While home iron is weaker, there is no falling off in the price 
of Swedish iron. manufacturer, who knows what he is 
doing, has recently bought very heavily—to the extent of thou- 
sands of tons—in Swedish iron, in the expectation that the rates 
will yet go higher. The present lull is regarded as being the pre- 
lude to another great rebound. - 

A quartette of Chinamen visited the Norfolk Works—Messrs. 
Thos. Firth and Sons—a short time ago. ‘I'he Chinese are at 
present purchasing pretty largely in materials which are made 
in Sheffield. ‘T'o the orders of Messrs. Armstrong guns are now 
in course of manufacture for China. Rifled barrels are also being 
made, the barrels going to Birmingham and other parts to be 
‘* put together.” 1 hear that there is a good deal doing in all 
kinds of steel, both on home and foreign account, not only in 
ship-plates, but for other purposes. 

Any foreign Power in need of a few 100-ton guns could have 
them promptly supplied, so far at least as the ingots are con- 


cerned, I am told that after the Italian guns were py pont ne 
the Duilio and the Dandolo, there were some dozen or so of similar 
monster ingots cast.in the expectation that other Powers would 
follow Italy’s example. Other Powers have not done so yet; but 
the ingots are ready when peg, make up their minds way. 
A number of 38-ton guns are being cast. 

There is no falling-off in the orders for steel rails, which are 
being 'y manufactured for the Indian Government and the 
States. ces I have formerly — and which were in your 
list ver week, a maintained. ‘Tires, axles, and springs are also 
in reques' 

utlery manufacturers tell me that the trade is slowly but 
steadily Lark phony: all round. The colonial demand is not 
quite so brisk as could be desired, but still it is far from weak, 
and there are evidences of a return to a better class of goods in 
quarters where inferior sorts have been generally in demand. 

In the letter of the representative of a large house, who is now 
permanently stationed in Spain, I notice that he writes with 
great aversion of the cheap German goods which flood the 
markets of that country, but states that prices are pager 
rising—which will enable the English travellers to come in wi 
a better article, 

There is no change in the coal trade. House coal continues 
quiet ; steam coal is improving, though there is no advance in 
price this week, 


THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

Tue pig iron trade has been somewhat dull during the week, 
being influenced largely by the state of the Glasgow market. It 
has not, however, fallen concurrently in price, the only effect of 
the great decline in Scotch quotations being to make the Cleve- 
land market flat, but not weak. Prices hold at about 62s. for 
No, 3. There is very little iron to be obtained, as makers are 
fully engaged delivering on contracts. The demand amo 
middlemen during the week has been extraordinary. Many 
them have found it impossible to attain the smallest lots, and 
there has been an absolute scraping together to get up only two 
or three hundred tons. The returns of the Cleveland Iron- 
masters’ Association, which have been the subject of considerable 
speculation, are just issued. In the present state of trade they 
are sufficiently interesting to present in full. They are as 
follows :— 

MAKE OF CLEVELAND PIG IRON. 
Port of Total district. 


‘ons. ‘ons. 

Month ending Jan. 3ist, 1880.. .. .. 126,428 .. .. 154,512 

Month ending Feb. 29th, 1880 .. .. 121,455 .. .. 147,004 
Decrease upon Jan., 1880 .. .. .. .. 6,608 


MAKE OF OTHER KINDS OF IRON 
(Including hematite and spiegeleisen). 

Month ending Feb. 29th, 1880... .. .. .. 84,072 


Decrease upon Jan., 1880 .. ee 7,256 


SHIPMENTS FOREIGN OF PIG IRON FROM PORT OF 
MIDDLESBROUGH. 

Month ending Jan. 31st, 1880 .. 

Month ending Feb. 29th, 1880... .. .. .. 88,606 

Corresponding month last year .. .. of «+ 28,685 


Increase upon Feb., 1879 .. .. 14,021 


SHIPMENTS COASTWISE OF PIG IRON FROM PORT OF 
MIDDLESBROUGH, 
Month ending Jan. 31st, 1880... .. .. 46,571 
Month ending Feb. 29th, 1880.. .. .. 82, 
Corresponding month last year .. .. .. 88,778 


Decrease upon Feb., 1879... .. 806 
MAKERS’ STOCKS OF CLEVELAND IRON. 
Port of Middlesbro’. 


Decrease upon Jan., 1880 .. .. .. 5,628 
STOCK IN WARRANT STORES. 
Ons. 


Tons, 
Public stores, Jan. 31st, 1880.. 128,700 Feb. 29th,1880 128,736* 
Makers’ stores, Jan. 8ist, 1880 66,350 Feb. 29th,1880 61,869 


ABSTRACT. 
Decrease in make of Cleveland iron upon Jan., 1880 .. 6,608 
Decrease in makers’ stocks upon Jan., 1880 .. .. .. 
Increase in stock in public stores upon Jan., 1880... .. 
Decrease in stock in makers’ stores, upon Jan., 1280 .. 4,481 
* In North-Eastern Railway "sstores .. .. .. 25,178 
In Messrs, Connal and Co.'s 00, 


128,736 


There are now 103 furnaces in blast as compared with 88 at the 
corresponding period of last year. Preparations are being made 
for largely increasing the producing power, and the month of 
March will, in all probability, see an addition of at least ten to 
the present number of furnaces in blast. The Consett Iron 
Comper, Messrs. Samuelson and Co., and Sir W. G. Armstrong 


and Co. have each one furnace in course of erection. As will be 
seen by the returns, the total make of Cleveland iron during 


February shows a decrease upon January of 6608 tons. Against 
this, however, it should be borne in mind that there were two 
days less in February than in January, and that the normal pro- 
duction per day is now 5000 tons, so that there has been a larger 
daily average make than in January. The shipments, on the 
whole, are bie much in excess of those in February, 1879, 
resent month also has commenced extremely well, about 
14 000 tons having been shipped during the first three days. 
The manufact iron trade does not appear to be affected by 
the fluctuations in the pig iron trade. Orders are plentiful, and 
manufacturers are able to obtain the prices which have prevailed 
during the past few weeks. 

Engineers are now say well employed, and are experiencing 
more of the revival than hitherto. 

Messrs. Bolckow, Vaughan, and Co. have achieved a victory 
over their cokemen who came out on strike for an advance of 
wages in defiance of the pangs oan arrangement, under which 
they were working. Messrs. » Vaughan, and Co. have 
obtained new hands, and are proceeding with the manufacture of 
coke at the old prices. 

The dispute pending in the Stockton and Hartlepool shipyards 
threatens to be very serious. A stoppage of work at the main 
yards at those places appears imminent, and if it happens will 
operate injuriously upon the plate mills. The men are pressing 
for an advance of wages. 

The traffic returns of the North-Eastern Railwa; Caspeny for 
the week ending the 28th ult., show an increase of £15,950 as com- 
pared with the corresponding period of 1879. 

The Skerne Ironworks at Darlington will shortly be re-started. 
They consist of puddling furnaces and plate mills. 


NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

Tuer Glasgow iron market has again been flat during the past 
week. There has been little business of consequence doing, and 
rices both of warrants and makers’ iron are still further reduced, 
e demand for pig iron from abroad continues quiet, and it is 
believed that prices will yet go lower. or the present the 
requirements of the United States appear to be well met, and it 
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that some time will have to be allowed for the dis : : 
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TIN: j and on the other to the inertia of the front portion, 

THE BURSTING ae ee GUN aT and the carriage, and the noe 8 of friction or 
Pusuic confidence in English guns could hardly fail to ‘them, in this instance, we believe throug 
receive a great shock on the news being received on Mon- trunnions, in order to check recoil. I ‘his strain must 
day morning last that a 100-ton gun had burst while | always exist. What is there to resist it? In Fig. 1 is 
firing on board the Duilio. It is n to speak with | shown a section of the gun in question, which is we 
great care at any time on a matter involving such im-| believe correct. It will be found to differ in some 
portant issues; and it is certainly wise not to s too | respects from the section we gave in the 4ist volume 
confidently until we are furnished with full details. At of ‘THe Encinzer, 1276, which was that of the first gun 
the same time it is well to put the matter in the light in delivered and fired at Spezia. In looking at this section, 
which we think it ought to be rded pending the | it will be seen that the longitudinal strength of the gun 
results of thorough investigation. “Great effect may be against extension depends almost entirely on the inner 
produced for or evil during the time which may steel tube. The outer coils are short, and are not hooked 
elapse before the matter is concluded, and while surmises | on to one another so as to assist in holding the gun 
are at work. As, therefore, the case is one when a | together longitudinally. Homer orn if the inner tube 
few plain words may narrow even the possible issues of | yielded, it is easy to understand how the gun might be 
of the case with some confidence, it 1s to speak on it | at the of the conical portion connecting the powder- 
at once. chamber and bore. If this occurred, the gun might come 
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cleared the muzzle. He considered his system suited to ~ 


very —— ordnance. With the exception, then, of his 
tightly closing ment acting before the piston 
cleared the bottom of the bore, this 100-ton gun has 
probably in a rough way brought his idea into practice 
more nearly than many ever expected to see it. It may 
unless Major Morgan ly changed since we 
saw him, he is much less likely to conclude that his idea 
is impracticable from this result, than to write from 
Malta, making the incident a reason for repeating his 
pro 
2 must not, however, appear to make light of this 
matter—which is serious enough. There can be no 
—— that whether dangerous or not in its results, 
e gun failed in a way that was never contemplated. 
Supposing our explanation right, to what cause is the 
fault to be attributed? Is it due (1) to some abnormal 
strain that the gun was neverdesigned to meet ; (2) to any- 
thing inherent in the wrought iron built-up system of con- 


Fic. 1-THE ARMSTRONG 10(-TON GUN. 


The facts, as far as they have reached us, are as follows: | asunder at the line marked x without experienci 

A 100-ton gun which has already fired many—thirteen and | much resistance beyond “the friction due to the biting o 
twenty-five have both been said to be the number of | the front portion of the 3 B coil” on the hinder part of 
rounds—and which was undergoing trial in its turret | “2Ccoil.” The process of yielding would be gradual, de- 
on board the Duilio, has burst in such a way as to break | pending on the excess of velocity of the breech portion over 
the steel inner tube and cause the gun to come asunder | the more slowly recoiling front portion and carriage. No 
ind the trunnions, which, with the fore part of the | considerable escape of gas would take place until the front 

n, remained on the carriage; the breech Lega” ors edge of the “3 B coil” cleared the pa ofthe “2 Ccoil.” 
against the interior of the turret with sufficient | We cannot exactly say where the shot would be when this 
violence to indent the inner steel skin and force the | occurred, but it needs but little calculation to arrive at 
po sag — the outside armour plates—which are | it. The breech portion and the shot would move hee 
22in, thick—so as to open two of them, to a certain ' distances proportionate to their weights in this time, the 


struction ; (3) to some defect in the application of the 
system to this particular gun ; (4) to bad material ? 

The chamber is reported to be extended as if 
by an extraordinary pressure. This it is difficult 
to account for, except on the hypothesis that the 
character of the powder on the conditions under 
which it was fired were altogether different from what 
was intended. If so, it is absolutely necessary to 
trace the cause and guard against it for the future. 
The second question is best answered by comparing thi 
gun with others made on the same system. + which 
most naturally occurs to us is the 80-ton gun, whose 


SCALE = 4 FOOT 


LENCTH OF BORE Ins = 24’: CALIBRES) 


-—--T@TAL LENGTH OF GUN b ge’.e* 


--------& 
le 
| 


Fia 2~THE WOOLWICH 80-TON GUN. 


extent, “like a pair of folding-doors.” The wrought | front portion of the gun and carriage would recoil, 
iron coils built on round the inner tube are said not to | impeded by inertia and mechanical resistance—hydraulic 
be injured themselves, but drawn asunder, causing a and friction—and the breech would doubtless hold on to 
sufficient escape of gas to burn, knock down, and hurt | it, and experience considerable resistance in separating 
nine men who were inside the turret. Two only are from it. Now itappears impossible that the B and C coils 


reported seriously injured, being severely burned, these | could clear each other till after the projectile had left | A 


two having stood close beside the gun, opposite the place | the muzzle of the gun. Consequently the escape of gas 
where it opened. Weare informed that the breech of the | must be comparatively very small. 
gun rebounded from the turret and came back in contact | It may be seen that the whole of this accords with 
with the muzzle portion still remaining on the carriage. | what is reported. That is to say, if the steel tube 
The gun had been loaded by hand with the following | yielded, we might expect the gun to come asunder in the 
ammunition :—A battering charge of 551 1b. of Fossano on a tg direction, to do so ually and with but 
progressive powder and a 20001b. projectile. The steel | little injury to the exterior coils, and with little escape 
tube is said to have yielded just at the base of the trun- | of pas. hile the line we ‘have supposed the gun to 
cated cone leading from the enlarged chamber into the | yield at, and part of the above explanation may be only 
: : matters of probability, we are informed for certain that 
This, we think, sums up substantially what we are told | the gun has only been fractured in the steel tube, and has 
of the facts of the case. rte Somme these to be correct, | gone in the general manner we indicate, and we are only 
what is to be gathered from them? The following cha- | stating what we believe to be the judgment of those 
racteristic features should be noticed a The gun | best qualified to give an opinion on the matter, in 
yielded in the longitudinal direction ; (2) the steel tube speaking of the accident as we do, as in no way arguin 
only is broken ; (3) the amount of injury done by the | the probability of one of a more dangerous character. It 
gas is very small indeed in proportion to the magnitude | is serious enough and alarming enough for a monstrous 
of the charge. gun to come asunder in any way. At all events, it is to 
We need scarcely remind our readers that on firing, the | be said that it has done so in as little a dangerous 
work done on the gun in the backward direction is equal | manner as could well be i 
to that effected on the projectile moving forward, and that | An officer of high scientific standing, Major ae 
the recoil of the gun is checked through the medium of | R.A., once advocated making a gun that was intended to 
the carriage which is held to the gun by the trunnions. | behave every time it was fired very much as this gun 
Consequently when the gas, acting against the bottom of | has done—that is to say, he made the breech portion 
the bore, is driving back the b while the trunnions | se 
are being held by the carriage, a longitudinal strain is | which entered the bore and fit tight in it by means of 
brought on tothe gun between the b andtrunnions, in | a gas check. This breech portion he intended to recoi 
proportion, charge, breech 


on the one hand, to the force of the opening the some ttle time after the shot 


from the rest, and only adding to it a piston | oth 


section we give in Fig. 2, This gun is built upon designs 
made in the Royal Gun Factories, and in some respects 
it differs from guns designed at Elswick. We instance 
it, however, because, though modified on the Fraser coil 
system, it is cmap” a gun founded on the original 

rmstrong system of coiled wrought iron over a steel 
tube. Our object is particularly to sees of the guns 
which chiefly concern this country, and in which confi- 
dence may be shaken by the recent accident. 

On referring to this figure it will be seen that the 
trunnions are incorporated in one piece with a large “C 
coil,” which extends to the breech of the gun, hooking 
amly over the coiled breech piece. The manner in 
which this is effected is by forming the trunnions on a 
hoop encircling the gun of a form shown in the dotted 
line in Fig. 2, which is placed in position on the portions 
of the C coil before and behind it previous to their 
union, and the three are all firmly welded into one. 
Supposing, however, for the sake of argument, that the 
joint below the trunnion ring were imperfect, the pieces 

utt against the 1 B coil in front which is hooked on the 
coiled breech piece. In short, the entire mass formed by 
the C coil, having the trunnion hoops incorporated in it, 
the coiled breech-piece, and the 1 B coil is so thorou 
united that it ie almost inconceivable that it could be 
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separated appoceeny. The 38-ton gun and others { 
closely resemble this piece. Consequently, we may say | 
boldly that the accident which happened at Spezia is not H 
one to which our built-up are generally 
liable. Nay more, we think it will be found on examining ae 
er systems that if there is a gun which is secure ¥ 
against such a Serene 4 that gun is our Woolwich 86- i] 
ton gun, and those which resemble it. Any one who i = 
examines the section above will, we think, set his i 
i 
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mind at rest on that score. Next, is there a defect 
in the construction of this particular gun? If we 
are correct in our premises, it a unjust to 
condemn the gun on this head. e believe that 
there exists abundant strength in the steel tube 
and the resistance om 6 by the shrinking on of 
the qoils, to meet probably thrice the strain to which 
gun was subjected if all was right. Neverthel 
speaking as those who are wise after the event, an 
taught by it that all may not be right, it is im 
to conclude that a slight modification might be made 
which would enable the gun to remain intact in defiance 
of any failure of the steel inner tube. But if we are a 
wise after the event it is due to General Younghusband 
and the gun factories to point out the admirable provision 
made from the first in this way in the 80-ton gun. We 
do not say that sufficient provision is not to be found in 
Elswick guns, but not to the same extent. ; 
__ As to the steel tube, no doubt interests are involved in 
it which make it wrong to speak certainly of its quality 
before we hear more. We believe, however, as we have 
said, that there was abundant longitudinal strength if the 
metal had been good and sound and the hoops properly 
shrunk on. The question next naturally arises, how does 
this question apply to Krupp’s or other guns? In 
ikrupp’s we believe the steel tube is so much thicker 
that we hardly contemplate its yielding longitudinally. 
Nevertheless, we must bear in mind that the gun which 
burst last summer yi longitudinally as well as tan- 
ntially, the breech portion blowing to the rear and 
eaving the central portion with the trunnions on the 


carriage. 

Probably Sir W. Palliser will urge that this accident is 
in favour of wrought iron compared with steel, for it was 
the steel that actually broke. The short wrought iron 
coils separated apart one from the other, but he has 
never advocated short coils so fitted to one another, and 
no part of the wrought iron seems in itself to have failed. 

In conclusion the most important matter is the actual 
effect this accident should have on our confidence in our 

uns. We have four guns of the same type as that on 
rd the Duilio. It will have to be considered whether 
they can readily be strengthened in this particular 
respect. At all events we do not see how a burst in the 
longitudinal direction can be more serious than that 
which occurred at Spezia. It is curious to think of the 
men’s lives hanging on the length of the ring overlap, as 
we believe they did; but the gun cannot open in any way 
that would leave a shorter lap, so that we cannot see 
any liability to a more serious accident, even should 
another steel tube fail. 


THE TAY BRIDGE INQUIRY. 

THE inquiry into the cause of the fall of a portion of the 
Tay Bridge, resumed at Dundee by Mr. Barlow, Col. Yolland, 
and Mr. Rothery, on the 26th February, was concluded for 
the moment, on Wednesday, the 3rd inst., as we have already 
stated. Much of the evidence given was technical in its cha- 
racter, and so far important that a summary of it cannot fail to 
prove useful and interesting to our readers. During the 
inquiry the Board of Trade was represented by Mr. Trayner, 
advocate, instructed by Mr. Murton, solicitor to the Board ; 
Mr. Strong, of London, and Mr. J. D. Grant, writer to the 
Signet, Dundee. Mr. Balfour represented the North British 
Railway Company, instructed by Mr. Johnson, solicitor for 
the company. Mr. Thos. Thornton, Dundee, and Mr. 
Dunbar, Procurator Fiscal, Dundee, watched the case for the 
Crown. During a portion of the time Mr. Stirling, the 
chairman, and Mr, Walker, the general manager of the North 
British Railway Co., were present. 

It will be remembered that when the first inquiry, held 
at Dundee, concluded, it was stated that the investigation 
would be pursued in. London, and it surprised some 
persons that it was resumed in Dundee. Mr. Rothery 
explained the reasons which had induced the Board of 
Trade to re-open the investigation in Dundee. Before any 
other busi was ti ted on the morning of the 
27th of February he stated that soon after the conclusion of 
the last proceedings of the court they were led to understand 
that the Provost and Council had a knowledge of certain 
witnesses who thought they would be able to throw some 
light on the inquiry. They thought it their duty to come 
down, therefore, and examine such witnesses as might be 
brought before the court, and at the same time take an oppor- 
tunity of examining the state of the bridge itself at the spring 
tides. Of course the court could not be expected to look up 
witnesses, but they were prepared to hear any witnesses who 
either presented themselves voluntarily or were produced on 
bebalf of the railway company, or by the Provost and ‘Town 
Council. Mr. Trayner explained that he would only put in 
evidence then about the speed at which the trains crossed the 
bridge. Mr. Robertson, of Dundee, an engineer, said that he 
had often timed the trains, and found that s s of from 35 
to 43 miles an hour were reached. He complained that much 
vertical and lateral vibration was to be felt on the bridge 
when the trains crossed it; and as the trains ran much faster 
from south to north than from north to south, although he 
held a season ticket, he gave up travelling from south to 
north—though he still used the bridge the other way, 
returning by the ferry-boat. Messrs. T. D. Baxter, 
Hume, and A. Hutchison gave evidence to the same effect, 
all complaining of violent oscillation in the high girders. Mr. 


J. Smith, station master at Tay Bridge station, said that as | 


many as 1000 pines crossed the bridge every day, but he 
had only complaints that the trains ran too fast. 
So far as he knew, the velocity did not exceed 25 miles an 
hour on the bridge. 

John Black and John Buik were called to say that they 
had crossed the bridge on the 28th of December, not long 
before the accident. They both saw sparks coming from the 
wheels about the centre of the train when crossing the bridge, 
apparently caused by the fianges grinding against the guard 
rails. Alexander Kennedy, the driver of the Tayport train 
on the 28th of December, almost contradicted the evidence of 
the two preceding witnesses ; he saw no fire from the wheels, 
but the train went hard. He stated that he could not get a 
much higher speed than twenty-five miles an hour out of his 
engine, which was a tank locomotive with 4ft. Gin. wheels. 
had Mr, Roberts, district locomo- 

ive superin ent, to! im that complaints had been 
made the trains ran too fast. 
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At this stage Mr. Roruery asked Mr. Balfour whether he 
to call any evidence. ¥ 

r. BauFour said he certainly to call evidence in 

a, 4 to that which had been put in that day by Mr. Trayner. 

. Roruery said there seemed to be three kinds of points 

in the case—first those arising out of the accident, such as the 

going over of the bridge, the rate of speed, and so on; then 

there were questions quite apart from scientific inquiry as to 

the construction of the bridge. He did not know whether it 

was the intention of both parties to go into these questions or 


ible not | not. 


Mr. Balfour, on the 
should strictly limit 


of the railway company, said he 
imself at this stage to meeting the 


ll | evidence put in by the Board of Trade, He should reserve his 


scientific evidence till they tendered their evidence under that 


head. 

The court adjourned at four o’clock. 

On the 27th February, Mr. Barlow, Col. Yolland, Mr. 
Rothery, and Mr. Law visited the ruins of the bridge, and 
made a careful inspection, which was very complete as it was 
dead low water. The hearing of evidence was resum 
shortly after the return of the steamer from the inspection, 
at noon. . 

Mr. John Leng, ietor of the Dundee Advertiser, gave 
evidence to the effect that fully one out of every ten or 
twelve trains exceeded the regulation twenty-five miles an 
hour. The carriages in crossing the bridge got what he des- 
cribed asa ‘‘ cing” motion. It was only on the high 
girders that he felt this movement. Dr. Miller, of Dundee 
gave evidence to the effect that the trains had gone throug 
the high girders in various times, fifty seconds being the least, 
and seventy seconds the greatest. 

Next several witnesses were called to speak concerning the 
construction of the —— 

David Pirie, painter, Dundee, was on the bridge during 
three different Fane felt the bridge vibrate as soon as the 
train entered from either the north or south end. The posi- 
tion on which he stood was near the north end of the fallen 
girders, The vibration was slight when the train entered on 
the bridge, and the wavy motion increased until the train 
. As the train passed the vibration was ej great, 

he lattice work of the high girders above the level of the 
rails vibrated a great deal every time the train passed. 

Peter Robinson, painter, was at the painting of the Tay 
Bridge, in the employment of the contractor. The bridge 
shook a good deal as the train passed. ‘The motion made him 
go up and down every time the train passed. The movement 
was sometimes very violent. Never observed a movement 
from side to side. The higher the speed of the train the more 
violent was the motion. Always made the paint pots fast in 
case they should be thrown off. The violent motion would 
have thrown them off, especially on the scaffolding. Felt the 
motion most on the level of the bri Was not engaged on 
an a except within the high girders. 

Yo n Milne, sixteen years of age, was engaged at the 
painting of the bridge. Was so engaged for four months, 
chiefly within the high girders. The bridge shook as the 
trains crossed. The shaking waz mostly within the high 
girders. It was an up-and-down movement. 

Peter Donegany, oe painter, deposed that he was 
engaged for two months in painting the bridge. Was inside 
the high girders all the time. Noticed a few bolt-holes empty 
in the booms on the top of the large girders. Noticed also 
holes empty in the booms to the north of the high girders. 
Could not say whether the bolts had ever been putin. The 
empty holes occurred at intervals. Felt an up-and-down 
motion in the bridge as trains Felt this motion on the 
bridge and on the scaffold. The movement was most notice- 
able within the high girders, Felt the motion before the train 
came up to the point where he stood. It was enough to upset 
the paint-pots. Felt the bridge move east and west as the 
train was approaching. The up-and-down movement was the 
strongest. 

David Dall, a man who was a last year for about 
three months in painting the Tay Bridge, saw no hole without 
a bolt, and no bolt with the head off. The trains created a 
sort of tremulous motion. Had seen a paint-pot placed on 
the top of the boom shift about 3in., if the pot had happened 
to be half empty. Felt the movement so soon as the train 
came north of the brick piers within the high girders, _ 

John Evans, mill overseer, was engaged at the painting of 
the bridge, and was present during the whole job. Came 
across an empty rivet hole occasionally, gray in the angle 
irons outside the booms. Saw the holes left for the purpose of 
letting out the water. The holes he saw were intended for 
rivets. Came occasionally across an empty rivet hole in other 
parts of the structure. Never found more than one rivet hole 
empty in one place. Found occasionally a bolt left in where 
a rivet ought to have been. Saw occasionally bolts without 
nuts or heads. The empty holes were found to the north of 
the bridge girders. The rivets without heads were found in 
the vertical posts of the high girders. A great many of the 
heads were off. Thought they had been sprung. Found a 

+ many of these headless rivets. Saw two of the diagonal 
a hanging out of their place in consequence of the rivets 
having gone. The passing of the trains caused both a 
lateral and vertical movement of the bridge. The lateral 
movement was very severe. Felt the lateral movement most 
when above the level of the rails. He always secured his 
paint-pot as the train passed. On one occasion he had his 
paint-pot secured by a three-ply lanyard. The lanyard loosed 
as the train passed, and his paint-pot went down. The 
movement was greatest about the centre of the high girders. 
The diagonal bars which he found loose were held by two 
rivets. It was the top rivet’ which had given way. The 
diagonal bars which were hanging loose were about 2ft. long. 
The painters used these diagonals as a ladder, and they had 
to pass over one of them. ‘They nearly lost a man by one of 
the bars coming off as he was climbing up. The diagonal bars 
were in the upright end pieces between the girders, and over 
No. 10 pier of the high girders not one of the diagonal bars 
was fast. They all shook as the painters went up on them 
to the top of the a. These diagonals were over every 
one of the piers. Found several of the bars loose over the 
other piers than the one he had spoken of. : 

John Nelson, mechanic, Dundee, was engaged in the paint- 
ing of the bridge. Did not remember coming across empty 
rivet holes. The bottom column over one of the brick piers 
near the south end of the high girders was rent from top to 
bottom. He saw it from the bridge; but he concluded that it 
was rent, as there were four bands. =e it keeping it together. 
That column was supporting the girder. He did not see the 
rent, but he understood it was rent from seeing the hoops 
binding it. One of the sole plates was rent across the centre 
from side to side. That was on the fourth or fifth pier count- 


ing from the south side of the bridge. He pointed it out to Mr. 
Noble. The passing of the trains caused both a vertical 
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proportioned to the speed of the 


e movement. There wasa distinct 
wave of motion seve ers before the train reached the 
point where he stood. e girder he stood on shook the most 
immediately after the train had left it. Was often afraid 
when he felt the bridge shaking that that might happen which 
had happened. The vertical movement showed most. Was 
sometimes frightened at the lateral motion, especially if a heavy 


wind was blowing. 
John Gray, painter, Dundee, was engaged forfour orfive weeks 
in the painting of the bri Saw no ems 4 bolt holes, but 
fore entering the high girders, 
diagonal bars 


lateral motion on the bri 


in th 

noticed one loose nut just 

That was underneath the foot path. Saw some 

broken. They were situated between the girders. Was cer- 

tain he saw two of these bars hanging. as warned when 

climbing up not to take hold of them. Saw one of the bottom 

sections of the columns cracked, It was within the large 
irders near the north end. Did not see that it was boun 
nderstood that a binding was put on after he left the 

bridge. Felt both a vertical and a motion as the train 

over him when working below the roadway. 

Alexander Stewart, joiner, Dundee, examined by Mr. 
TRAYNER, deposed that he executed the contract for the casing 
of the Newport wate~ pipe which was carried over the bridge. 
The job lasted about five months, Was frequently on the 
bridge during that time. For three months would be on the 
bridge daily. The pipe had to pass through ironwork at the 
point where the hig pm joined, It had to through 
the thin plates which he understood were intend 


for steady- 
f, | ing the bracket. These plates were cut to let the pipes 
Could not say whether the cutting of the plates lessened the 


support it gave to the bracket or the strut. Had noticed the 
motion of the bridge as trains passed. The movement was 
at the junction of the high and low girders, It was 
the lateral, not the vertical motion that caused him uneasiness, 
Could see a perceptible deflection to the east and west. The 
Seertion was considerable, but could not give the extent in 
inches. 
The Court adjourned at five o’clock till the next day at ten. 
On the 28th of February the inquiry was resumed, and 
some very remarkable evidence was given. The first witness 
called was Richard Baird, moulder, Hawkhill, Dundee, who 
was employed at the foundry which the builders of the Tay 
Bridge set up at Wormit. He was engaged upwards of nine- 
teen months from September or October, 1875. Was engaged 
chiefly in casting the upright columns. They were cast hori- 
zontally, The metal used in casting the columns was from 
Cleveland district, Compared with Scotch iron it was of 
inferior quality. Loam cores were used in covting, Had 
seen columns unequally thick, but not many. One side would 
have been between jin. and }in., the other side measured 
between ljin. and ljin, The specified diameter of the column 
was l5in. The specified thickness of the metal was lin. The 
columns that were not uniform in thickness were made before 
he went to the work. He saw them when they came ashore 
from river. When two fell in they were 
part of the supporting columns which gave way. Was engaged 
principally in casting the lifting columns which were used 
raising the girders. Did not know if they were removed. 
The columns he cast had flanges and lugs which were part 
of the original casting, On taking out the casting he 
found that the lugs were awanting. In some cases these 
lugs were n parts of the structure, so that when 
the casting came out without the lug it had to be added. A 


new lug was therefore burnt on. From the peculiar ition 
of the lug on the column it was almost impossible with 
the material used that it could be solidly burnt on. When 


the metal was poured on to form thelug, it was at a greater 
heat than the body of the column or the flange, and when the 
metal cooled a rent was formed between the flange and the 
lug. Witness suggested to the foreman that instead of cast- 
ing the lug on the top of the column he shov'd cast it on the 
bottom, where he would be sure to find it sound, and not 
require to burn it on. He adopted that suggestion, and after 
that none of the lugs came away. Columns sent from the 
foundry sometimes got the lugs knocked off in being conveyed 
to the river, and the columns had to be brought back to the 
foundry to have the lugs burnt on. The last lug that was 
burnt on was burnt at the Tay Bridge Foundry, but they 
failed to get it to unite firmly. It adhered to the body of the 
column and came away from the flange. Hopkins, Gilkes, 
and Co. were his employers, and Fergus» Ferguson was the 
foreman of the foundry. About ten or eleven moulders were 
employed in the foundry. Had cast Cleveland metal before, 
It was used in Dundee, but chiéfly when mixed with Scotch 
metal. ‘The columns he was engaged casting went into the 
9 of the bridge now down. Was not certain of this, 

ever heard of a column being broken up which came out 
of the moulds without the lugs. The moulders were paid by 
the hour, so that they had no inducement to turn out bad 
work. He had no idea of the number of lugs burned on. It 
was a very frequent occurrence. The fracture between the 
flange of the lug would be a thirty-second of an inch. It 
was quite visible, and must have been seen by any person in 
charge. Could not say whether these columns went out to 
the river with these cracks visible, but they went from the 
moulding shop to the jetty stand. Scabbing was one of the 
risks of moulding. ‘The sand in which the castings were 
made was damped with salt water from the river. The water 
was taken from the river by direction of the foreman. The 
columns were all turned at the ends in the lathes after leav- 
ing the moulding shop. Neversaw columns split, nor did he 
ever see any holes in the columns filled with lead. The bolt 
holes in the lifting columns were bored in the flanges, in the 
lugs the holes were cast. 

James M‘Gowan was employed for eighteen months at 
Wormit Foundry. Was there from the time the casting of 
the columns commenced. English iron was used for the 
columns. It was of very quality—the worst he ever 
remembered seei' The bad quality showed itself in dif- 
ferent ways. When it got into the ladle it was very hot, and 
cooled all at once. There was little life in it then. It never 
united properly ther, When coming over the my be the 
core it left two skins. Livelier metal would have kept its 
heat coming up the sides, and mixed as perfectly at the top as 
at the bottom ; but this iron got cold, and did seb ensilin: 
mate. Saw the effects of this in columns which were broken 
up. 
which were sent out to the river. 


the 15in. columns. They had a flange on 
for the tie-rods. The columns often came out of the m 


and ! base plates made at Bathgate coming to Wormit, They were 


ge 
seen press until the columns were broken up. Turning the 
ends would not render them visible, Was e ed in casting 

lu, 
ould 
with the lugs defective, and the part wanting had to be 
burned on. ‘The defect was always in the top Ing Thought 
the defect resulted from the use of bad cores, membered 
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not used, because the plan of the bridge was altered. These 
bases seemed to be made of Scotch iron. It was superior to 
the iron used froin Cleveland ; and, while acting temporarily 
as foreman in the moulding shop, he told the furnacemen to 
break them up and mix them with the metal to im 


ve it. 
There were 10 or 12 tons of these plates. About 10 or 11 cwt. 
_ of them were used, but the use of them was sto’ . Mr. 
Beattie told the furnacemen not to use them. e had to 
send to Middlesbrough for pig, and they would get a better 
price for the plates when the bridge was finished. All the 
columns he helped to cast were still standing. No Scotch 
scrap was put into the iron for the columns except on the two 
occasions he mentioned. Had seen cracks in the columns 
from l}in, to 14in. in length. The cracks passed through to 
the inside of the columns. They were painted and puttied in 
the yard by men employed for the purpose. The foundry was 
built for the purpose of the bridge works. It was very bad 
iron, very thick and sluggish when it was melted. It cooled 
very quickly, and there was a nasty scum on it. 

Alexander Hampton, moulder, Dundee, was employed for 
five or six weeks at the Tay Bridge Foundry. The iron used 
in casting the columns was the worst he ever saw, and he had 
been twenty-seven years at the trade. Never saw any of the 
columns broken up or rejected. They all went to the bridge 
so far as he knew. Salt water was used in moulding. Never 
used it before, except to harden a soft mould. Attributed 
the scabbing partly to the use of the salt water. > 

Andrew st cupola man, residing at Lochee, deposed 
that he went to the Wormit Foundry when it commenced, 
and remained for two years. Was first a dresser, and then 
went to the cupola. The cupola is the furnace in which the 
iron is melted for the purpose of casting. In diessing the 
columns frequently came across scabbed columns. Chiselled 
off the excrescences, and if any hole was made it was 
filled up with putty or cement—in fact, there was a 

pply at cement for the The foreman knew that 
that cement was there, and for what purpose it was bein 
used. The iron melted in the cupola was Middlesbroug 
iron, The quality was very bad. This was shown 
by the large quantity of refuse which rose to the 
surface. It was impossible to get rid of this rubbish 
by stirring and skimming. The more it was puddled 

more it rose. Good Scotch metal became clear by 
puddling, Remembered M ‘Gowan telling him to mix a lot 
of iron with the English iron to improve it. There 
were 10 or 12 tons of this iron used. It improved the quality 
of the iron. Beattie — him from using it. He said not 
to use the scrap, that he would bring iron from Middles- 
brough, and the scrap would sell better when the bridge was 
finished. Witness used no more of the scrap iron, and it was 
lying there when he left the works. The coke used was 
inferior. It was ch —— with sulphur, more so than 
coke he had been in the habit of using. as satisfied of that 
from the smell given off. The Tay water was used by the 
moulders. There was a well near at hand, but it was insuffi- 
cient to supply the moulders. The tank and D game were part 
of the original structure of the foundry. Did not remember 
being instructed by Ferguson to mix the Middlesbrough iron 
with Scotch scrap. Never received instruction to put in one of 
scrap into two of pig. Had put scrap with the pigiron, It 
consisted of base plates thrown aside after the plan of the 
bridge was changed. Knew it was there for use. Generally 
they put in about a third of scrap into the pig. Used very 
little scrap at the beginning of Strachan’s time. The smaller 
columns were made during Strachan’s time, They are stand- 
ing still, and can be seen. The columns put under the big 
girders were cast in Ferguson's time, during which scrap was 
used. Had broken up defective columns rages 3 Ferguson’s 
time. It was prnonte 8 Ferguson’s custom to order defective 
columns to be broken up. Had seen holes filled up with 
cement during Ferguson’s time. The holes would be about 
the centre. ey were what the men called a blow. Fergu- 
son was gaffer, and saw the holes filled up. John Castor was 
one of the men who filled the holes. iron was not so 
sluggish after it was mixed with scrap, but at its best it was 
not equal to good Scotch metal. e scrap used durin; 
Strachan’s time was chiefly base plates, said to be Scotch. 
good deal of this scrap was used during Strachan’s time. 

David Hutton, moulder, Lochee, was employed at the 
Wormit Foundry for three years. Was there till the end. 
The iron used in casting the pillars was of very bad quality. 
Had seen a hole in a column filled up with Roman cement. 
The scabbing left holes, and these holes were filled up with 
cement sometimes and sometimes with putty, and then they 
were painted over. The foreman ew that this was 
done. Had cast both sizes of pipes, 15in. and 18in. Remem- 
bered the girders falling in 1877. The columns were brought 
back to the foundry. e top sides of these columns as cast 
were thinner than the bottom, Had seen some of the columns 

in. on the top and l}in. on the bottom. That was caused 
the core rising. There were no chaplets used in the cast- 
ing. The cores were wedged down in the boxes, A good many 
of the columns which fell in 1877 were unequal in thickness. 
Ferguson thickened the core-bars to keep them from rising. 
Did not know that chaplets had been found inefficient. Could 
not say whether the columns which fell were made before the 
core-bars were thickened. Q. Was the Roman cement got for 
~—_ up holes in the pipes ?—A. Oh, no; but there was plenty 
of it lying about the — Could not say who invented the 
practice. Ferguson knew of it. The dressers never did it on 


had 

By Col. Youuanp: Never saw the holes extend to the inside 
of the column. 

William Orr, boilermaker, Dundee, worked at the making 
of the Tay Bridge for six months before the opening. Was 
foreman over the men employed in putting together the plates 
and girders, which came from Wormit in sections, The plates 
were rivetted on the girders. Service bolts were used in the 
first instance. Had seen bad rivets, but they were after- 
wards rg McBeth was appointed inspector after the 
bridge fell in 1877, and the work was done more carefully 
after that. The rivetters sometimes wrought piecework and 
sometimes time. Saw no work left in an inefficient condi- 
tion. Saw none of the columns cracked, and none with bands 
round them, 

By Mr. Bartow: Saw one of the lugs which came off 
replaced with a malleable iron one, Could not say whether 
that was on one of the columns which is down, 
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George Gowans, moulder, was employed six inonths at the 
Wormit Foundry. Saw a good many of the columns cast. The 
iron used in casting was not very The moulding was 
done in the ordinary way, and well done. Be 

E. Simpson, diver in the employment of the North British 
Company, put in a report of the result of his various di 
from the date of the accident. He further deposed that he 
found the lattice work broken and twisted, as had been stated 


thing wrong 

the work, such as empty rivet holes or the like. Found 
no empty rivet holes. There were holes in the lower 
booms about 27ft. apart to allow the water to escape. 
With the exception of these holes found none others. 
Found no loose holes. McBeth went over the rivets, and 
condemned a number, and they were renewed. The 
rivet heads which were chiselled off were lying on the bridge. 
These rivets had been renewed, Saw no rivets that had been 
shaken off. The bri had been in use for about eighteen 
months before he left it. Was satisfied that any weak work 
of the smaller kind, such as loose rivets, would ha¥é*been 
disclosed by that time. There were none such 80 far’ as he 
observed. Knew the end posts. Found two of the diagonal 
straps on these posts loose, and called Noble’s attention to 
them, and they were put right. These di pieces carried 
no weight, unless one got u them. as on the bridge 
daily during working hours from June to September. Had 
felt a tremulous raotion on the bridge, more so in the centre of 
the pr than on the top of the piers. Could detect no side 
to side motion, but there was a slight motion from north to 
trains passed at all speeds. Never of paint-po' ing 
shaken off the staging. Was bred a soldier, and before that 
was neither a painter nor a rivetter. Had not charge of the 
men within the high girders. Was there to look after 
the painting, and there might have been rivet holes empty 
and rivets loose that he did not see. 

The Court adjourned at three o’clock, to meet at ten on 
Monday. 

On Monday, March Ist, the first witness called was 
William Newcombe, foreman erector of the high — of 
the Tay Bridge, between February, 1876, and September, 1877. 
He superintended the building of the whole of the girders on 
shore, the floating of them out, and the raising of them into 
ecrnag The rivetters were under his charge. Close on 

9,000 rivets were put into each girder before it was floated 
out. 800 more were needed for the junctions, He passed no 
bad rivetting. He did not test all the rivets, but there could 
have been no considerable number of them bad. He had to 
climb the columns each day to get to his work, and had 
opportunities of seeing the quality of the work in them. He 
never saw any defect in them. He was frequently on the 
bridge when ballast trains passed across. There was a slight 
up and down movement of the bridge. Upon all iron bridges 
with lon there was always an fe tion. There was 
nothing different in the oscillation felt on the Tay Bridge to 
what he had felt on other = He never noticed any 
lateral motion of the bridge. hen he left the work its 
character was good, He had no idea there was any such 
defect as to make it dangerous. He had seen columns 
broken up at the foundry. Messrs, Hopkins, Gilkes, 
and Company were his employers. His opinion was 
that none of the rivets that held the diagonal 
at the junctions gave way. They were as and as 
efficient in workmanship as any of the others. He was a 
fitter by trade, but had been erecting bridges for the past 
eight years. He never noticed any of the lugs loosely attached 
to the columns, or any separation between the lugs and the 
flanges.. If the cracks had been puttied up and painted over 
he could not have seen them. hen the two south girders 
fell in 1877, the supporting columns were carried away. The 
girders were made in Middlesbrough. 

William Dickson, examined by Mr. BALrour, said he was a 
rivetter in the employment of Messrs. oe Gilkes, and Co. 
He worked from June, 1876, to September, 1877, on the Tay 
Bridge, part of the time as foreman, He had the charge of 
finishing the work generally, and of overhauling the piers to 
see that the bolts were all properly screwed up and the 
bracing-bars tight. He overhauled the small piers on the 
south side and part of the high-girder piers. When defective 
rivets or bolts were observed, they were taken out and re- 
placed with good work. He saw no broken or cracked 
columns ; nor did he observe any displacement between the 
lugs and the flanges on the columns. no case did he find 
the lug cracked or separated from the flange. In one or two 
cases, where ay Fores wanting, they rep them by new 
cast iron lugs, drilJed on to the standing column, He saw no 
column with a crack in it; nor any column with iron hoops 
round it. He saw no column which had been ‘‘ scabbed” in 
the moulding. He saw no blow-holes, nor any signs that 
these had been cemented or painted. The defective lugs 
found were outside the high tlleme. The columns had been 
painted before he examined them. i 

George McBeth said he was inspector on the Tay Bridge 
from July, 1877, to May, 1878. He had beena boilermaker for 
eighteen years, and understood all about rivetting. He was 
in the employment of Sir Thomas Bouch, and his duty was to 
examine the work of the contractor. He tested the rivets 
with a testing hammer by tapping them on the head. He 
marked any loose rivet, an had it replaced. There never was 
a big job but what a few rivets got loose, Inside of the boom 
at the bracing they had to cut the rivet heads off to let the 
angle-iron get up to the top of the boom. At these ee 
there might have been rivet holes, There were rivet heads 
lying about the bridge which had been cut off by his direc- 
tions. These had not broken off. He had examined the 
columns of the jy climbing from the bottom to the top, 
and examining the ing at every stage. Anything that 
looked doubtful he tested with his hammer. There were 
some short bolts in the columns, and hse got them taken out 
and replaced with bolts of the proper lengths. He found three 
places where the lugs had broken off, and these he had replaced 
with malleable iron lugs, These lugs must have been broken 
off by accident. They fastened the malleable iron lugs on 
with inch bolts, one at the top and one at the bottom. They 
were quite fit then to hold the diagonal bracings. In his 
judgment the ironwork of the bridge was strong and in good 
order when he left it. He did not inspect the columns until 
after they had been painted. 

George Fender, iron turner, examined by Mr. Ba.¥our, 
said he had —- of the turning of the Tay Bridge columns 
at the Wormit Foundry. In turning the columns they had 

cracks, or blow-! he 


wi 


found such he reported it to his superiors. Very often upon 
that the column was broken up. He could not say how man, 
were rejected. It would happen once or twice a week. He 
was over two years at the turning. When the blow-holes 
were so small as not, in his opinion, to detract from the 
strength he the column. If he saw a hole nearly 
through the flange or column he rejected it. The hole would 
vary in size from 1-16th to }in. ere was no column sent 
from the turning shop to the bridge when he was there which, 
in his opinion, was insufficient. He saw columns with scabs 
chiselled off, but that he did not consider affected the 

of the column. He had seen some blow-holes filled up with 
cement. They must have been filled by the dressers. He 
probed the hole to see the extent of it; and if it was of any 
size he reported the circumstances, and the column was 
broken up. He had many times seen lugs which had been 
burned on, His impression was that they were as strong 
when burned on as when they were cast solid. There was no 
crack or separation between the lugs and the columns. 
Columns with lugs burned on went into-all of the 
bridge. None of the 18in. columns had lugs burnt on. It was 
exclusively 15in. columns. He might have discovered thirty or 
forty columns with holes filled up with cement. His attention 
was attracted to the hole by the colour of the cement. He had 
seen blue clay put into the holes, In no case was the cement 
in the hole different in colour from that on the top of it. Q.— 
What depth of hole did you think it safe to ? A,—One- 
fourth of an inch. He had seen the dressers fill up such holes. 
What he did with the columns was to turn the ends of the 
columns and drill the flanges, It was no part of his duty to 
look for defects, The 15in. columna were turned alternately 
with sunk sockets and with raised parts, both to the extent 
of about fin. The 18in, columns were cast in that way. He 
did not know whether the specification required that the 18in. 
columns should be turned, Their lathe would not take in 
the 18in. columns. 

bert Miller, moulder, said he worked at the Tay Bridge 
Foundry for nine months from December, 1875, to August, 
1876, when Ferguson was foreman. He helped to cast the 
columns for the high girders. The casting was conducted 
carefully, and good work was —— When bad castings 
they ‘‘ got the hammer.” The thickest scab 
he seen was about jin. He never saw a cracked column 
sent out to the bridge. He did not think scabs had any effect 
in weakening the columns. He did not think the iron they 
had for casting was of good quality. 

Fergus Ferguson, Dundee, said he had been a moulder for 
twenty-two years. He worked in the Tay Bridge Foundry at 
Wormit from April, 1875, to June, 1877. All the columns 
for the high girders were cast under his supervision. The 
casting was carefully and well done. In casting the columns 
many came out defective, but these were always broken 
up. No defective castings were sent out by him to be 
built into the bridge. he bulk of the iron used was 
Middlesbrough pig. One-third was scrap, which he had 
been told came from Falkirk. At first the scabbing 
occurred frequently. The castings varied very much. When 
a scab was serious the column was broken up. They 

no scab which would have weakened the column. 
ow-holes were frequent at first, but that was also over- 
come. Columns with blow-holes which would have endan- 
ss their safety were broken up. If a blow-hole was }in. 
eep and lin. long, he passed the column; if it exceeded 
that, the column got the hammer. He had burned on lugs 
upon columns, but that was chiefly where the original lugs had 
been broken off. They never sent out a column with a burned- 
on lug which had not formed a proper union. Cracks 
could not have existed without his seeing them. There were 
no columns with burned-on lugs put in as supports of the 
high girders. He did not think that the use of salt water in 
wetting the sand affected the strength of the castings. He 
had not seen blow-holes in the columns filled with cement. 


Small holes in them were filled with ‘‘ beaumontegg”—a com-. 


position of beeswax, rosin, rust, and blacklead, which was 
known in all foundries. The holes were filled more for the 
look of the thing. He knew of no cracked fines having been 

He never heard of them being filled with putty or 
cement, The specified thickness of the Tay Bridge columns 
was lin., but they were all cast above that. hey were 
generally cast about lyin. The iron was not very good, but 
it was not terribly bad iron for building work. Q.—Is that 
all you have to say for it, that it was not terribly bad? A.-— 
Yes. The columns were not tested by hydraulic pressure for 
internal defects. He could not tell in what state the inside 


was, 

Hercules Strachan said he had been a moulder for thirty- 
six years. He was foreman at the Wormit foundry for ten 
months from July, 1874, to April, 1875, and during that time 
took pains to see that bad work was not turned up. There 
were only two columns broken up during his time. ‘The scabs 
and blow-holes which occurred were small. He had burned 
on two lugs, one of which was’ a defective casting, and the 
other had been broken off by the dressers, The two lugs 
made a good joining. There was no crack. Mr. Grothe saw 
him doing one of these, and said, ‘‘ Strachan, I don’t like 
that.” ‘Gowan said he should show him that it was quite 
right, and burned a bar, which he gave to Mr. Grothe. On 
being tested, the bar broke at different places to that at which 
it had been burned, After that Mr. Grothe seemed better 

leased. There were no cracked columns when he was there. 

r. Gilkes used to test the columns with the hammer to see 
whether they were of the same thickness on the one side as 
on the other. 

William Stewart, iron turner, corroborated the evidence of 
Fender, with whom he had worked for twelve months in the 
Wormit foundry, as to the quality of the castings which came 
into their hands to turn, The deepest hole he had seen in a 
column was one-quarter of an inch “-. They had only to 
do with the ends of the columns, ith the state of the 
columns between the two ends they had nothing to do. 

Edward M‘Govern, labourer, said he worked for three and 
a-half years at the building of the Tay Bridge as foreman 
labourer. He had to see that the joints of the columns were 
screwed properly tight, and he had to fix the bracing bars to 
the lugs. anything had been wrong he should haveseen it. 
A heavy strain was put upon the lugs in bracing up the bars, 
They could not have seen a crack unless it had been a big one, 
as the columns were painted. He had on one occasion to 
report to Mr. Delprat that a temporary lifting column had a 
deficient lug, and it was put ashore. He was satisfied then 
that everything was sound. 

By Mr. TrayNerR: He had charge of the bolting of the piers 
under the high girders during the time a double shift was 
working. He was twenty-six years of age. He had never 
had charge of such a job before. The men who built the 


under hi ; Th the bolts i 
in, 


by Tait, the diver, when he was examined before the Court 
on 6th January last. He superintended the seu, * of the 
bridge from the beginning to the end of the work. He went : 
three times over every part of the girders, and made a 
| 
| 
| 
| 
| 
the sly. Never saw it done when Ferguson was there. 
Q. How big would the holes be?—A. About 4in. or jin. in 
diameter. And how deep?—A, jin. Q. That would be : y 
a serious hole in a pipe of lin. thicknessi—Yes, These holes | 
were mostly in the large columns, Where one hole was found 
there were usually two orthree ina group. Had seen a hole se 
lin. round and }in. deep, with two or three smaller holes all : 
round, There was no concealment as to the filling up of the : 
holes. The foreman had as much chance of | it as ee 
‘ 
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JONAS’S ORDERLY BIN. 


THE accompanying engraving illustrates a new bin for | of a small weight placed on the top of the carbon, but within 
receiving street sweepings, intended to take the place of the , the tube. No doubt the light is due partially to incandescence 
unsightly iron structures with which London residents are | of the carbon, and ey to the formation of an arc. The 
familiar. The engraving explains itself. A cavity in the | cap zn on the top of the tube gy, through which the inner 
footway holds two maser | but sufficiently large iron boxes, | tube passes, is of vulcanite or other non-conducting material. 
which can be filled by sweeping dust from the street directly | Round the top of the lamp globe b bb is a metal cylinder to be 
into them. Mr. J. Jonas, of 155, Fenchurch-street, is the 
inventor. He claims the following advantages for the new 
bin :—That being placed flush with the footway, they are no 
obstruction whatever to traffic, and therefore can be placed in 
positions that would not admit of the use of the bin now | 
employed, and as they are no obstruction, they may be put | 
down close enough to take the whole ordure of the day, and | 
be emptied at the most convenient time. By their use the | 
objectionable and dangerous practice of the scavenger boys | 
stooping under passing traffic can be avoided, and the work | 
much simplified by the use of a long handled scraper. The | 
bottoms of the buckets are made of closely woven wire, so 
that any liquid may pass through. They would generally be | 
placed over drains, and can be fixed with advantage along- | 
side the present traps for the prevention of solids getting into | 
the sewers, and they are emptied, and the contents trans-_ 
ferred to the carts more ily, and in a shorter space of | 
time than can be effected with the present bin. 


BROUGHAM AND ANDRE'S ELECTRIC LAMP. 


Tue attention paid to details, and the various improvements 
that are being made in the electric lamp and in the dynamo and 
eto machines, are tending to bring to a close that period 
when the electric light is viewed simply as an experimental 
success, and to make it one of the cheapest and most effective | 
of artificial illuminants. The improvements which we now | 
describe go a long way to remedy the defects which have | 
hitherto existed, and which have proved insurmountable | 
obstacles to the success of many inventions. Electric lamps | 
are, broadly speaking, divisible into those employing the arc | 
and those relying on incandescence or a combination of the | 
two. We have tet much of the success and the failure of | 
each kind. Undoubtedly the incandescent light is the 
steadier, and in all respects preferable to its competitor of 
the arc, for use in rooms and other spaces of moderate 
extent, but till now its cost has been against it. The | 
inventors who pin their faith on incandescence seem to | 
have won a victory. It was seen that if a carbon could be | 
rendered incandescent in a vacuum, or in some gas which | 
would not combine with it, one source of waste would be 
ree. The record till now has been one long list of | 
ailures. Mr. Harrison, in 1858, and more recently M. | 
Werdermann, M. Regnier, and others, devised lamps whose | 
characteristics are well known, and need not again | 
described. M. André, following in their footsteps, contrived 
to make a very good lamp. It was not quite perfect, but so | 


far as can be judged from a lamp which we have seen in 
operation at the works of Messrs. Patterson and Co., Mans- 
field-street, Borough, the improvement effected by the Hon. | 
R. T. D. Brougham will place it before any other lamp on this | 
principle now in use. 
The value of the improvement will at once be seen when we 
state that it reduces the carbon consumption to about *125in. | 
per hour, whilst a similar carbon burnt in a lamp open to the | 
atmosphere burns about 6in. per hour, the cost in carbons | 
being thus reduced to one-forty-eighth of what it would be in | 
an ordinary lamp. This is probably @ maximum reduction, | 
inasmuch as the carbons in ordinary lamps are of ‘a larger | 
diameter, those used in the André-Brougham lamp being only | 
2mm. diameter. The improvement consists in surrounding the | 
lamp, or a portion of it, with a separate vessel of glass con- | 
taining or abe. = the accom- 
ying di is the obe of the roper, aa 
the ourrounding vessel contain liquid. The of 
these vessels is immaterial. It may — conduce to screwed into the corresponding cylindrical cap c'e. The 
simplicity if the lamp is tirstdescribed. Two concentric tubes ring ¢ e has a sharp edge at the top, whilst e' e' has a corre- 
g, ++i are separated by a non-conductor, such as plaster of spondingrecess. Between the two is anindia-rubber washer / /, 
aris. These tubes are connected to the two terminals of the so that on screwing ee the india-rubber is jammed into the 
battery by the binding screws k m. The outer tube g g is in | recess in e' e', and a good water-tight joint made. The lamp is 
electrical contact with the pyramid-shaped piece of metal W. | fitted with a cap dd, to which, by means of binding screws 
The inner tube i contains the carbon rod which rests upon ¢ c and clamps, the vessel a is fixed. This v is par- 
the metallic wedge and falls down by its own weight, and that | tially filled with water or other liquid, so that when in its 


ee ae position the liquid rises above the cap e', thus 
rendering the permeation of air into the lamp an impossibility. 
So long as the liquid in a is above the cap ¢', no atmospheric 
air can enter the lamp globe }, a tight joint is obtained, 
and at the same time the heat from the lamp is carried off 

or dispersed and the light more or less diffused. . 


VIDAL’S CHAIN COUPLING. 


Tue annexed woodcuts illustrate a new and ingenious chain 
coupling, which may be found useful for many purposes, 
though the inventor has chiefly designed it as a coupling for 
necklace and watch chains. It will be seen from Fig. 1 that 


the coupling consists of two parts, each my res 
e chain is fasten 


the straight part of which is tubular. 


to a small eye at the end of the tube, and by holding the two 
parts as shown at Fig. 3, and causing them to approach as 
shown more clearly in Fig. 1, the straight solid part of each 
hook enters the tubular part, and when together all strain on 
the chain only pulls the coupling into closer union, as shown 
at Fig. 2. No shaking can loosen the connection. The coup- 
ro is the invention of Commander J. H, Vidal, R.N., Eton 
lege. 


NOVEL TREADLE MOTION. 


A NEW and practical mechanical movement for propelling 
sewing machines is shown in the accompanying engraving. 

replaces the ordinary crank and connectin; a and admits of 
either a rapid or slow movement. It also admits of a regular or 
irr movement of the feet, and is practically noiseless. The 
sewing machine balance wheel has a rubber covered boss which is 
revolved by contact with the reciprocating yoke. This yoke is 
connected with the treadle by two rods, one of which is pivotted to 
the tce of the treadle, while the other is pivotted near the fulcrum 


of the treadle. By pressing down upon the toe of the treadle the 
yoke is first brought into contact with the upper side of the 
wheel boss; it is then moved forward, causing the wheel to 
revolve. On pressing down the heel of the pene the yoke is 
brought into contract with the under side of the wheel boss and 
is then returned to its original position, revolving the wheel as 
it goes. By referring to the sectional view, Fig. 2, the relation of 
the yoke to the boss will be readily understood. This novel 
device, illustrated in the Scventific American, is the invention of 
Mr. John Romig, of Mifflinburg, Pa. 


Nava. APPOINTMENTS.—The 
have been made at the Admiralty :—Geo. E. eey, chief 
engineer, to the Woodlark ; Jno. C. Thompson, engineer, to the 
Penelope ; Chas. D. Thomas, engineer, to the Pioneer ; and Jno. 
Mitch iL assistant engineer, to the ark ; J. Peareth 
and J. G. Humphreys, midshipmen, to the Curacoa, 

Tue Gun Palliser gun was duly 
examined and measuremerts made after the fifth round reported as 
fired by us last week at Messrs. Easton and Anderson’s works at 
Erith, on March third last. The expansion of the bore was very 
slightly in excess of what had before been recorded, the maximum 
measurement being 7019. This gun be avail- 
able for still further experiments if desired. e weight of the 
gun when proved at Shoeburyness with an 8in. bore was given as 
9 tons, which is obviously a mistake, as with an additional tube 


it only weighed 93 cwt. For 9 tons should be read 4} tons, 
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RUSSIAN AND ENGLISH LOCOMOTIVES, 1847 AND 1861. 
(For description see page 199 ) 
RUSSIAN PASSENGER ENGINE, 1861. 
LONGITUDINAL SECTION 
145-9 


SECTION THROUCH 


BACK END 


ELEVATION 


TRANSVERSE SECTION 


SMOKE BOX THROUCH ROCKING SHAFT 
ellelle]DOOO bd | bell 
317-0---0 --0 
THE LABLACHE, 1847, 


TRANSVERSE SESTION 
CYLINDER 
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THE TAY BRIDGE INQUIRY. fastened. Did not think the sockets, or the male and female 
attachments, as were called, were an important element 
(Concluded from page 189.) in the pon Patag + was of the last importance that the 
and screwed them up tight. They had no instructions as to how | columns should be perpendicular, and these attachments 
far they should tighten up the bars, They were left to their own | Were im t in that res; These attachments were 
discretion. He had nothing to do with the concreting. That | 00 all the columns with the exception of the base of the 


was done by a man of the name of Johnston. The columns 
were filled with concrete just before the span of the girder 
was laid on. The cement was mixed together, and poured in 
from the 

Gerrit Willem Camphuis said he was a civil engineer 
residing at Dundee. He was employed as assistant to Mr. 
Grothe in the construction of the bridge from August, 1873, to 
October, 1878. He was supposed to be acquainted with every- 
thing going op at the works. During the last eleven months 
he ud charge of the foundry on shore. All the columns 
made during the eleven months he was in passed under 
his ar, He had heard a rumour that putty was 
being l, and he went over the yard and examined 
every suspicious-looking spot in the columns with a knife. 
A column he saw lying in the had a small hole filled with 
a@ waxy stuff which the sun melted. That column was 
broken up. His instructions were to pass the best work, and 
nothi @. He generally saw the metal run in the foundry. 
When fused it was not so quick in running as he had seen 
other metal, but it was quite sufficient for foundry purposes. 
The metal was the same as used all over the world for such 
structures. There were many columns broken up of which 
the moulders knew nothing. He made a point of examining 
the columns when they were broken up, to see that the core 
had not shifted and made an inequality in the thickness. He 
had noticed one or two columns after the fall of the girders in 
1877 which were a little deficient in thickness. In his opinion 
these had been cast before utions were taken to prevent 
the lifting of the core. In the later cast columns he examined 
he noticed no ype greater than one-sixteenth or one- 

th of an inch. He never saw any signs of cold shuts in the 
columns. The use of salt water would do no harm in mould- 
ing, and would probably take out any sulphur which might 
remain in the iron. The quality of the rivetting of the girders 
was exceptionally good. The whole bridge was painted twice 
under his supervision, and he had ample opportunity of seeing 
the os end toend. He considered the bridge, as it 
left the hands of the contractors, of sound structure. 

The Court rose at six o'clock, to meet on Tuesday, the 2nd 
of March. The inquiry was resumed. The most important evi- 
dence taken during the whole inquiry was obtained on this and 
the following day. On the preceding day Mr. Camphuis was 
examined, but his cross-examination was postponed till the 
2nd inst. Mr, Camphuis held, so far as can be understood, 
the position of inspector of the foundry at Wormit, and his 
official position was accordingly very important and respon- 
sible. Mr. Trayner conducted the cross-examination ; we have 
not space to reproduce Mr. Camphuis’s evidence in full, but 
pursuing the course we have done with other witnesses, we 
shall give so much of it as will impart a fair conception of its 
nature, while weavoid going overagain the same ground already 
traversed by Mr. Camphuis or other witnesses, 

On ag placed in the box, he explained that the 18in. 
columns, three at each apex of the piers, were not socketted 
into the bases. In —_— Mr. Trayner, the witness went on 
to say that he never any rena experience in such work 
as the erection of the Tay Bridge, had had no experience 
beforeof superintending moulders or examining castings. Prior 
to coming to Wormit he was familiar with moulding processes, 
There was a considerable push in the last six or eight months 
of the contract to get it finished. The casting of the columns 
was not behind. sides turning over the columns several 
times he sometimes tested them with the hammer, and he used 
his knife very often. Oply discovered one hole that had been 
filled up with a waxy substance. Sometimes he examined the 
columns before they were painted; sometimes after. His 
examination was quite sufficient to satisfy him that the 
columns were equal in thickness all round, or at any rate that 
they had a thickness of an inch. Shown small section of a 
broken column, and de —That measures at the thinnest 
part five-eighths of an inch. On the face it was a little short 
of five-eighths. Knew of no columns which went to the 
bridge of which such iron formed a part. Would not have 
sent such columns to the bridge. Shown another piece of 
metal, and deposed—That is fully five-eighths at the thinnest 
part. The thickest part is seven-eighths. Shown another 
section marked No. 3, and deposed—That is seven-eighths 
less one-sixteenth, The thickest part is an inch. Q.— 
Assuming these three pieces of metal to have been taken from 
one column does not that show an improper inequality in 
thickness? A.—Decidedly. Q,.—Assuming that this column 
came from one of the 15in. columns, can yon account for its 
getting there without your inspection? A.—Very likely I 
never saw the column. It ng not have been cast in my 
time. Q.—Is there any mode by which you could detect 
thinness? A.—I think a mode could be devised. There 
was no mode in use at Wormit except by using 
the hammer. It requires an experienced ear to detect 
such thinness. I could not have detected it; could have 

la column of a quarter of an inch, three-eighths, or 
half-an-inch. Had there been no suspicious external signs 
about the column I could not have told that the column was 
only five-eighths of an inch. I was responsible for the columns. 
It was not good work to put a column into any part of 
the piers which were only five-eighths of an inch. 
Shown No. 1 section of the columns, and deposed—There is a 
blow-hole in this small piece. The fracture through 
the centre of the blow-hole. The blow-hole is ,4;in. in depth, 
fin. long, and 4in. diameter. The blow-hole has been filled 
with cement. There are two other smaller blow-holes in that 
little piece. There is enough to have condemned the column. 
In No. 2 specimen there are cracks on tke inside and blow- 
holes on the outside. There is also honeycombing. Had the 
thickness been sufficient that would not have affected the 
strength. I don’t admire the appearance of the iron. There 
seems to be a little cinder in it that should not have been 
there. It affects the strength of the column. Would not say 
that the blow-holes were dangerous, but would not have 
passed them. In No. 3 specimen there is one big crack and 
a number of little ones, and there is also a considerable 
amount of scum and cinder. In proportion as this unsound 
metal existed in the columns they would be unsafe. Shown 
contract, and read extract from it to the effect that the 
columns should be tested. None of the columns cast at 
Wormit were tested. There was a machine which might 
have been fitted up as a hydraulic testing machine; but it 
was never used. I had no instructions to test the columns 
in that way. Was not in a position to say whether the gibs 
and cottars were tight. It was the duty of Mr. Reeve, the 
senior engineer, to see to that. The vibration of the bri 
might have shaken them out if they were not ly 


lowest length of the 18in. columns. Would be astonished 
to hear that there are a great many of the columns which 
were under the high girders still standing which are without 
these attachments. ey must have been knocked off after 


they left the 
by Mr. Batrour: It was in consequence of 


the foundation being inadequate that the plan was changed 
from brick to iron piers. 

~ Mr. Rornery: Got his diploma as engineer at the 
Public Works Department in Holland in 1872. Went to De 
Bergue’s in 1873. Had no experience in moulding in De 
Bergue’s, but studied the subject himself, and had soon a 

t deal of work. While at the foundry was responsible 
or the efficiency of the columns. Did not test the columns 
unless he had suspicions. Q.—Half the columns sent from 
the foundry might have been of unequal thickness? A.—My 
own conviction is otherwise. Had no means of testing ex- 
cepting by external inspection and seeing the columns that 
were broken up. Took every means to secure proper castings. 
In the 18in. columns all the bolt-holes were cast. Had no 
instructions to drill them, and had no machinery to drill them 
with. Do not know of any case in which the main attach- 
ments were eut off to save labour. Would have seen that 
done had it been in the fitting shop. The bolt holes should 
have been all drilled. 

By Mr. Bartow: A fractured column might exist in one 
of the iers without materially injuring the structure. An 
- ue Reatons in any of the 18in. columns would bring down 

e bridge. 

Frank Beattie, civil and mechanical engineer, was next 
called. Was mechanical engineer under Mr. Grothe 
in the erection of the Tay Bri to Dundee in 1873, and 
remained till about twelve months before the bridge was 
opened. Has been about twenty-five years an engineer, and 
has devoted a large amount of attention to bridge building. 
Has erected large works of a similar kind to the Tay Bridge 
in England and on the Continent. The om used in the 
construction of the works were designed by him. Superin- 
tended the erection of Wormit Foundry. One reason of 
erecting the foundry there was to utilise 500 or 600 tons of 
Scotch scrap thrown on the hands of the railway company on 
the change of the plans of the bridge. The chief reason was 
that it would be a great convenience to cast the columns as 
they were erected, and to have them cast under their own 
supervision. Hercules Strachan was the first foreman in the 
foundry. The first castings made in it were the base plates 
of the 145ft. spans. They weighed 5 or 6 tons each. They 
came out castings. The first columns cast were the 15in. 
columns for the smaller s Accurate moulding-boxes 
were made for the castings under his direction. The holes in 
the 18in. columns were cast, not bored. It was not thought 
material that they should be bored. Had a consultation on 
the subject with Mr. Grothe. He had a consultation with Sir 
Thomas Bouch, and witness was authorised to go on with the 
casting. Alltheappliances for thecastings were of the best kind. 
Took the greatest care to make the columns of equal thickness 
all round. Did not believe anybody could ascertain if one was 
of equal thickness all round, but gave instructions to the 
turners todo so. Found the workmen using a cement called 
‘*beaumontegg” to fill up small holes. Discharged every one 
of the men whom he found using it, and never found it again. 
Once found a hole filled up with Roman cement. Made 
inquiry, but failed to find who used it. The pig iron was 
Cleveland foundry pig. Personally, he would not use it to the 
same extent it wasused. They used it in the proportion of two 
of pig to one of scrap. He gave instructions rather to exceed 
the third of scrap. Would have preferred to have a third of 
Scotch pig, a third of Cleveland, and a third of scrap. The 
mixture used made good columns. He cast eight or nine 
test bars of the size specified of the same running he was work- 
ing with. He put on them the weight set down in the specifi- 
cation, and the result was satisfactory to him. The 
would have stood more than the tests. He put a load on one 
bar of 35 ewt., and the specified load was 3000 lb. On one 
occasion he stopped M ‘Gowan from using castings. His reason 
for doing so was that the castings did not belong to them. They 
itenaet to the North British Railway ey Did not 
say to keep them, that a good price might be got for them 
when the Sales was finished. F 
to him on one or two occasions about the sluggishness o 
metal. On one occasion he was not satisfied with the metal. 
There was a deal of dross, and he gave orders that it 
should be run out in the sand. Did not know what to attri- 
bute the sluggishness to. The metal gave a good deal of 
trouble to the moulders in feeding it, but with — care 
there was no difficulty in making good castings. There was 
no weakness in the bridge from imperfect lugs. The moulders 
had no knowledge of what became of the columns after they 
left their hands. Had a general cognisance of the work, 
including the girders. All these were properly fitted 
and rivetted. All the work was good work and sound. 
None of it was such as to make the bridge dangerous. 
Must have had to do with the columns that went into the high 
girders. All the columns as far as the fifth or sixth piers, 
counting from the south, were cast under my supervision. 
It was very material that the columns should pretty 
uniform in thickness. The only way we can against 
defects is to take the greatest possible care in moulding ; but 
with the utmost care flaws may get into castings. Did not know 
that such defects could be en vered even by hydraulic 
= The columns were only examined by the eye. 

ey were never submitted to a hydraulic test. Testeda 
as specified. It was not specified that the columns should be 
tested by hydraulic pressure. His su ion that the metal 
used should be one-third Scotch, one-third Cleveland, and one- 
third scrap iron, was not acted on. The cost would have been 
about the same, taking the carriage of the Cleveland iron into 
account. Made the suggestion to Mr. Grothe, but supposes 
it was not ble to the contractors, Never said to 
M ‘Gowan that a portion of scrap iron should be left, that a 
better price mi ht be got for it. Never saw a cracked column. 
Holes cast in the flanges would serve as well as bored holes if 
they were properly fitted. If they were not properly fitted 
the holes would require to be chipped. Additional thickness 


of metal was put on to provide for this, The court then 
adjourned till the next day at ten o’clock. 

e inquiry was concluded on the following day. The 
greater portion of evidence given referred almost entirely to 
the speed of the trains, added little or nothing to what 
has been already sai 


said. 


erguson and Strachan 
the 
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worked as a dresser for two and a-half years at the Wormit 
foundry. Worked first under S ‘and afterwards 
under Ferguson. Found many of the columns defective. The 
defects consisted chiefly of blow holes in the columns or in 
the lugs. The holes might not be more than }in. on the outside, 
but inside they might be 2in. If the holes in the lugs were 
— new piece was burned on. Filled up the smaller holes 
with molten metal. Did not heat the lug before the metal 
was putin. Saw no holes filled up with lead. Had seen fin. 
holes filled up with ‘‘ beaumontegg,” which locked like metal 
when it was rubbed with a stone. The columns were rubbed 
with stone. Had seen honeycombing disclosed while the 
columns were passing through the hands of the turner, These 
honeycombed holes were filled with Roger gy The 
‘*beaumontegg” was composed of beeswax, rosin, a little lamp 
black, and fine ironborings. The ‘‘ beaumontegg” had to be 
melted in with a red-hot bar, and it set solid when cold, 
Fergus Ferguson gave him the “‘ beanmontegg.” He knew it 
was to be used. Saw no holes filled with cement. Got the 
‘* beaumontegg ” from Ferguson often, especially towards the 
end, when lugs were burned on. Cracks appeared often, and 
had to be filled up with ‘‘ beaumontegg,” The cracks often 
appeared on the column a little away from the lugs, and they 
were either dressed up with the hammer or filled up as he 
described. 

Several other moulders were examined, who gave evidence 
nearly identical with that of Milne, 

The court then adjourned, to meet again whenever it might 
be decided to continue the inquiry. 


PRIVATE BILLS IN PARLIAMENT. 


On the 4th inst. the Examiner, Mr. Robinson, decided that in 
relation to the Highland and Dingwall and Skye Railways Bill 
the Standing Orders had been complied with. The Great 
Western and Monmouthshire Railway and Canal Companies Bill 
was postponed until the 23rd inst. The Court of Referees sat 
yesterday for the first time this session, Mr. Raikes presiding, 
and disposed of some cases of locus standi appointed to be con- 
sidered, others being postponed. ‘The petition of freemen of the 
borough of Lancaster to be heard against the Lancaster Corpora- 
tion Bill was allowed. a pes of the Corporation of 
Bootle-cum-Linacre to be ‘heard against the Liverpool United 
Gas Bill was disallowed. The petitions of the London, Chatham, 
and Dover Railway Company, the Corporation of Rochester, and 
the Medway Docks Company to be heard against the Hundred of 
Hoo Railway Bill were allowed. The petition of the Chamber- 
lain, &c., of hester Oyster Fishery with regard to the same 
Bill was disallowed. The following Bills came before Lord 
Redesdale for proofs under the Standing Orders, and passed with 
amendments :—Carrickfergus Harbour, Aston (Liverpool-street) 
Burial Ground, Bristol and Por‘ishead Pier and Railway, Vestry 
of St. Luke, Middlesex ; Kensington Improvements. 

On the 8th inst., the Examiner, Mr. Robinson, decided that 
in relation to the following Bills the Standing Orders have been 
complied with :—Liverpool Borongh Extension ; Midland Coun- 
ties and Shannon Junction Railway ; Preston Tramways ; South- 
Eastern ilway ; South-Western (of London) District Post- 
office ; Ennis and West Clare Railway. 'To the petition with 
regard to the Phoenix Gas Light and Coke ——— Bill, which 
was unopposed, there was no appearance. ‘I'he following Bills 
were postponed :—Downpatrick, Killough, and Ardglass Rail- 
way; North Metropolitan Tramways; Bray and Enniske 
Street ‘Tramways; Giant’s Causeway, Portrush, and Bus 
Valley Railways and ‘Tramways; Clare Castle and Ennis 
Tramway. ‘The Court of Referees proceeded to consider 
cases of locus standi. The petitions of the Midland Railway 
Company to be heard against the Liverpool United Gas Bill was 
disallowed. ‘lhe petitions of the Manchester, Sheffield, and 
Lincolnshire Railway Company, and the Wigan Junction Rail- 
way Company, and the Furness Railway Company against the 
London and North-Western Railway Bill, were allowed. The 
petitions of the Mining Association of Great Britain, and 
trustees under the will of the late Duke of Bridgewater, and the 
Cleator and Workington Junction Railway Company against the 
same Bill, were disallowed. The Beverley and Barmston Drain 
Bill and the Witham River Outfall Improvement Bill—whic! 
were before Select Committees of the House of Lords, the Earl of 
Ducie and the Earl of Devon respectively presiding—were 
adjourned. 

On the 10th inst. a Select Committee of the House of Commons, 


bars | Mr. Leveson Gower in the chair, decided in relation to the Didcot, 


Newbury, and Southampton Junction Railway Bill that the 
mgs = had been proved. Before another committee, of which 

r. Monk is chairman, the Lancaster Corporation Bill and the 
Liverpool Borough Extension Bill were prdceeded with and 
adjourned. Some evidence was heard in the case of the Burton- 
upon-Trent Corporation Bill before a Committee, Mr. Legh pre- 
siding, and there was an adjournment. With regard to the 
tapenhill Bridge Bill, the Chipping Wycombe Borough Exten- 
sion Bill, and the Stafford Borough Bill there was no opposition, 
and the Bills were referred to the Chairman of Ways and Means, 
The Select Committee of the House of Lords, of which the Karl 
of Ducie is chairman, decided that the preamble of the Wake- 
field Corporation Water Bill had been proved. The Mersey 
Docks and Harbour Board Bill was before another committee, of 
which the Earl of Devon is chairman, and the case was adjourned. 
As tothe Ramsgate and ate Tramways (Extension, &c.) 
Bill, the Select Committee on Standing Orders have decided that 
the Standing Orders not complied with ought to be dispensed 
with and the Bill allowed to proceed. 


Kynstneton d the week ending 
March 6th, 1880 :—On Monday, Tuesday, and Saturday, free, 
from 10 a.m. to 10 p.m., Museum, 11,128; mercantile marine, 
building materials, and other collections, 1801. On Wednesday, 
Thursday and Friday, admission 6d., from 10 a.m. till 5 p.m., 
Museum, 1762; mercantile marine, —o materials, and other 
collections, 73. Total, 14,764. Average of correspon: week 
- orem 16,080, Total from the opening of the Museum, 

Kine’s Encineerine Socrery.—The J meet- 
ing of this term was held on Friday, January » when Mr, 
C. E, Bradley read a paper on ‘‘ Beauty in Architecture.” The 
paper treated chiefly of ornamental architecture and the differ- 
ence between the work of the architect and engineer in building, 
concluding with a classification of the various forms of ornament, 
An interesting discussion on ‘‘The Tay Bridge” took place on- 
Friday, February 6th, at which several members were present ; 
the conclusion finally arrived at was that ‘‘in the opinion of this 
Society the cast iron columns of the Tay Bridge were defective.” 
Mr. A. J. Capron, A.K.C., read a paper before the Society on 
Friday, Feb 13th, on ‘‘ Water Supply.” . Capron com- 
menced by dealing with the quantity of water required for 
different p , passing on to the sources from which it is 
obtained, and the means by which it is distributed to the con- 
sumers. The paper was illustrated by several diagrams, and was 
followed by a lively discussion. On Friday, February Mr, 

T. Walmisley, M.1.C.E., read a paper on ‘‘ Bridgeg over the 
Thames’ at London; Past and Present.” The author gave a 
description and history of every bridge, from’ London Bridge té 
the Albert Bridge, concluding by mentioning some schemes for 


‘kindly took the chair, and 
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Andrew Milne, examined for the Board of Trade, said p 
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RAILWAY MATTERS. 


Tue Roumanian Railway Company has definitely agreed to the 
terms of the sale of the railway to the Roumanian Government: 
undertake, with as little y as the construction of a 
bridge across the Indus at Attock, A second bridge at Sukhuris 
also contemplated. 
Tue cost of working on the Victorian railways in 1878 was 
19°42d. per train mile; repairs to engines cost 3°19d. per train 
mile, carriages 1‘17d., wagons 1°56d., and the running branch of 
the department 13°5d. per train mile, © 
Tue London and South-Western and Brighto d South 
Coast Railway Companies have 38 000 
companies hav: eci passage 
tion with the Isle of ht Rallway. _ Te 
THE medals awarded to the workmen of the St. Gothard tunnel, 
by the Federal Council, were distributed on the let inst. Owing 
to the opening of the passage throughout its length, the ventila- 
tion isso much improved that a thousand more men will be 
forthwith set to work in the interior of the tunnel in order that 
it may be ready for traffic before the beginning of next winter. 
A DEPUTATION, introduced by Sir E. Watkin, M.P., and con- 
sisting of the _ Hon. E. Knatchbull-Hugessen, M.P., Lord 
A. Churchill, Mr. Brownrigg, Mr. A. Beattie, Sir John Hawk- 
shaw, and Mr. Myles Fenton, had an interview with Viscount 
Sandon at the office of the Board of Trade on the 4th inst., upon 


the subject of the opening of the East London Railway junctions | had 


with the South-Eastern Railway at New-cross, 


CoNSIDERABLE progress has been made with the borings for the 
tunnel to be constructed by the Mersey Railway Company under 
the bed of the river Mersey. The shaft on the Birkenhead side 
has been sunk to a depth of about 120ft. The boring is through 
carried down to a depth of abou partly thro le 
ground, but the red sandstone has now been ceaied| 

TxeSpanish Government has authorised the Minister of Public 
Works to es ne to the Cortes a grant of a State subvention to a 
railway to be constructed between Xeres and the lines toGibraltar. 
This line will cross important wine-growing and olive districts, 
will serve important towns like Chiclana, and facilitate during 
certain seasons the carriage of merchandise from bc mpm to 
oar when ships are detained by the winds so prevalent in the 


THE ae ge wires for the Victorian railways before the com- 
mencement of 1878 belonged to the Postal Department, which 
—— them in return for all moneys received for telegrams 
smitted. This arrangement proved to be unsatisfactory, an 
at the end of 1877 the principle that the Railway Department 
should construct its own telegraph lines was adopted, and a com- 
mencement made with one wire along the North- rn Railway. 
This line was completed in July, 1878, and the cost of the North- 
tern line was a little less than £18 a mile. 

THE Florida Midland Railroad and Canal Company has opened 
the Kissimme River, to steamboat navigation for its entire length, 
and has its dredging boat at work now cleaning and improving 
the channel of the Caloosahatchee River from Lake Okeecho! 
to Boea Ciega on the Gulf of Mexico, This is an English com- 
pany: and it has a comtal of 500,000 dols., and has secured a large 

grant from the State of Florida, It has, says an American 
contemporary, undertaken the important work of lowering the 
water level in Southern Florida and opening its choked water ways. 

A Fusion has been arranged between the Saragossa, Alicante, 
and Seville line of railway, belonging to the Rothschild Syndi- 
cate, and the Ciudad-Real and Badajoz line, between Madrid 
and the frontier of Portugal. This fusion was determined upon 
when the Badajoz line opened a direct road to Portugal, and 
obtained: by the recent Act of the Cortes a concession of the 
branch from Cordova to Puertollano, through a rich mining 
country, thus vee Aang distence and the cost of transport in a 
manner which threatens the traffic of the great Andalusian 
Company. 

Tue Lancashire and Yorkshire, the Manchester, Sheffield, and 
Lincolnshire and Great Northern, the Midland, and the London 
and North-Western Railway Companies have with this month 
adopted a new system for the collection of parcels in Manchester 
for transit by their nger trains. Upon notice being given to 
the proper authorities, the companies’ vans are sent at convenient 
intervals during the day to warehouses or other places of 
business of the persons desiring to forward parcels, which are 
collected, conveyed to the stations, and sent off by the next 
peng train to their destination. A considerable saving of 

is thus effected. Up to the present the experiment has full 
answered the expectations of the companies, and as the system 
likely to prove a great convenience to the mercantile community, 
there is every reason to believe that it will be continued. The 
boundary of the gratuitous collection is a mile and a-half from 
the Infirmary. 

Aw extraordinarily narrow escape of a train from destruction 
in Wiltshire took place on the 3rd inst., near Malmesbury, on the 
Great Western Railway, where there is an iron bridge 53ft. in 
ae across the Avon between Dauntsey and Somerford. The 

ge rests on masonry piers built from the bed of the river. 
The water, which is deep, rose rapidly on the 8rd through the 
ve rains, and there being a rapid current at the point, one 

a was undermined and sunk, the bridge subsiding with it. 
‘ortunately, before the return of the 11.85 train from Dauntsey 
12.12, two boys living in Somerford, named Montagu 
Porter and Henry Day, saw what had happened, and ran 
down the line towards the nearest pointsman. They heard the 
train coming and could not reach the pointsman, but by shouting 
and waving their arms they made him understand that something 
was wrong, and he signalled the train to stop. The train pro- 
ceeded slowly until it reached the boys, who told the driver what 
they had seen. The train then returned. An inspection showed 
that the bridge was several feet out of its aay position on the 
Dauntsey side; and it is stated that there is not the smallest 
doubt that but for the boys’ presence of mind, or of one of them, 
the train would have gone into the river. Those boys ought not 
to be forgotten by the railway company. 

In ge ag report on the collision that occurred on the 
27th of December last, between the Menai Bridge and Menai 
Bridge on ont Hallway, when 
& passenger in ran into astanding t of em ‘on 
Colonel Rich says that it appears that the 
received on the block-telegraph si instruments at Menai 
Bridge west cabin from Llanfair, and telegraphed forward to the 
Menai Bridge east cabin, and thence to Bangor, “‘all right,” but 
in consequence of the signalman on duty in Menai Bridge west 
cabin having forgotten this train, which broke down before it 
reached his station, or from some other cause, he atcep and 
gave “‘line clear” to Llanfair station for the mail train; and 
owing to this mistake of the signalman in Menai Bridge west 
cabin, the mail train was allowed to proceed from Llanfair to 
Menai Bridge, where the signals were at “all right.” The engine- 
driver of the passenger train observed the tail lights on the rear 
van of the ial goods train before he noticed the Menai Bridge 
station up distant-signal, and he did his best to stop his train, 
but he did not notice these tail lights until he was within about 
30 yards of them. Owing to the line being in a cutting and on a 
sharp curve, these lights could not be seen for a greater distance 
than about 130 yards. ‘The driver applied the continuous brakes 
which were attached to the four vehicles next to the engine-tender, 
and, no doubt, he lessened the force of the collision by doing so, 
but he could not prevent the collision, which was caused by the 
mistake or neglect of the signalman in Menai Bridge 


d| found in natural meteorites. 
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THE ENGINEER. 
NOTES AND MEMORANDA. 

Tae total ucing capacity of the steel works throughout 

the world is 00,000 tons yearly. 

, and, if the present increase continues, the population 
wil be doubled in fifty-eight years. 

Ir has been found that quicksilver may be readily frozen by 
lacing a small quantity of it along with anhydrous ether in the 
lecanter used for freezing water of a Carré’s freezing-machine, 

and exhausting in the usual manner. This experiment is due to 
M. de Waha. 
M. Fromme finds that a Grove’s battery is most efficacious when 


the | the nitric acid-contains 40 per cent. of water ; the “strength ” of 


Bunsen’s decreases with the concentration of the acid ; and that 
of Daniell increases with the concentration of the sulphate of 
copper solution. 

As the result of somewhat extended observation, Signor 
Cappanera states that earth currents are strongest in certain 
volcanic districts, At Potenza they are strongest in the neigh- 
bourhood of the volcanic terrace of Vultures, and are most 
noticeable in October, November, December, March, and April, 
and more especially d heavy falls of snow, 

In the construction of the Mont Cenis Tunnel it was found 
that the temperature increased by some function of the increase 
of the length, and the temperature towards the centre of the 
St. Gothard, a still longer tunnel, reached 100 deg. Fah., so that 
it is thought that unless a great increase in the ventilating power 

been obtained the tunnel could not have been yy og if a 
hundred or two more metres in length, masons for the lining 
work being obtained with the greatest difficulty. 

A New electro-magnet is described in the Comptes Rendus by 
M. Chambria. He increases the extent of the surfaces presented 
to each other, viz., the end of the core, and the oscillating 
armature ; by a projection on the armature which enters a hollow 
of the core, or conversely, or the circumference of the core enters a 
circular groove in the armature. His electro-magnet applied to 
a Morse or Breguet telegraphic receiver requires a battery of 
8 to 10 elements, as inst 15 elements needed with plane 
magnet and armature. The remanent magnetism too, seems 
weakened. 

Ar a recent meeting of the Academie des Sciences a paper was 
read by M. Meunier on the ‘‘ Production and Crystallisation of 
an Anhydrous Silicate in Presence of Steam at Ordinary 
Pressure.” Steam is sent through a heated porcelain tube 
containing magnesium and receiving near one end the vapour of 
chloride of silicium. Enstatite is deposited in the tube of exit as 
an abundant white powder, and the crystals are very like those 
M. Meunier remarks that the 
mixture of protuberantial vapours in the sun contains all the 
elements necessary to form magnesium silicates, if there were 
sufficient cooling. 

Dunrine the course of the enquiry into the cause of the mud 
banks of the Thames, Mr. Keates stated that in 1878 when 
experiments were made at Crossness with what is called the A BC 

ss of converting sewage; that the experiment continued for 80 
i s, and the quantity treated was 11,672,737 gallons, or 145,909 
= whe daily. The quantity of A B C mixture used was 81 tons, 
and the quantity of manure produced was 142 tons, so that 61 tons 
of material was derived from the sewage. In that 61 tons of 
manure there were 37°5 tons of water, which would leave only 
tons of solid matter derived from the sewage. That gave 
480,000 grains as derived from the sewage matter, or 30°7 
grains per gallon. . 

A COMPARATIVE statement has been printed of the results of the 
working under similar conditions of West’s and Foulis’s systems 
of charging gas retorts, from which it appears that the former 
effects a considerable saving. There was employed in the last 
trial of West’s system, in the Rochdale- works, Man- 
chester, 917 tons 1 cwt. of fuel (68°45 per cent. being cannel), of 
the average cost of 12s. 11'2d. per ton; and the quantity of gas 
made was 10,738,200 cubic feet, or 11,709°5 cubic feet per ton, 
having an illuminating power of 18°19 candles, In the trial of 
Foulis’s system 886 tons 18 cwt. of fuel were used (66°75 per cent. 
being cannel), costing per ton 12s, 9°6d. on the average ; and the 
quantity of gas niade was 9,105,716 cubic feet, or 10,266ft. per ton, 
having an illuminating power of 18°05 candles, In order to obtain 
these results, according to the Manchester Guardian, there was 
expended upon West’s system in cannel and coal 1s. 1'25d. and 
in wages 1°68d. per 1000{t., whilst 0°236d. was set apart for 
interest, depreciation, and wear and tear; total expenditure, 
1s. 3°16d. b nm Foulis’s system there was expended in cannel 
and coal, 1s. 2°97d. ; in wages, 3°01d. ; and there was set apart 
for interest, depreciation, &c. 0°383d. per 1000ft. ; total expendi- 
ture, 1s. 6°36d. It will thus be seen that West’s system has the 
advantage of a saving of 3°20d. per 1000 cubic feet of gas 
manufactured. 

To continue the work aro by M. Forel, of observing the 
phenomenon of the seiches of the Swiss lakes, ‘M. E. Sarasin has 
constructed a rag limnimeter of a more portable form 
than those of . Forel and Plantamour. The researches of 
M. Forel had shown the existence of long oscillations of 73 minutes’ 


duration, due to uninodal waves along the length of the lake from | be 


Geneva to Villeneuve, and of shorter oscillations of 35 minutes’ 
riod, due to a binodal oscillation in the same direction. The 
ormer were observed, though not markedly, at the Tour de Peilz, 
and were found to be in almost exact opposition of phase to those 
simultaneously registered at Secheron, and in agreement with 
those at Morges. The binodal waves of 35 minutes coincide in 
phase at Vevey with those at Sécheron. These were observed to 
to as extreme regularity, the exact mean Frage being 
35°6 minutes. Other pin a with a period of 5 to 6 minutes 
were observed, and are attributed to transverse oscillations in the 
lake from Verey to St. Gingolphe. These observations leave, 
says Nature, doubt of the correctness of M. Forel’s theory, and 
establish two points hitherto requiring confirmation—firstly, 
lake are precise r in type, g 0 ite in phase for 
uninodal eek but identical in phase for bin waves ; 
secondly, that the oscillations of 35 minutes’ period are due to 
binodal waves, not as was at one time thought possible, to oscilla- 
tions occurring in the transverse dimensions of the lake. 


Mr. R. H. Rivovt, F.C.S., read a paper on “Some Effects 
of Vibratory Motion in Fluids,” before the Physical Society 
on the 28th ult. Coal gas caused to bubble through water 
contained in a flask may be made to issue from a jet with 
a slow vibratory motion in a plane which contains the flame, 
when the jet is used ler pressure for a sensitive flame. A 
similar experiment with water may be made by making a sharp 
bend in an india-rubber tube and allowing the age f water to 
be thrown into vibration. If this is rapid enough, and the tube 

tains an air chamber, the water issues in two distinct streams, 
which occupy a definite position to the plane of vibration. The 
whole forms a very ornamental fountain jet. One of Froude’s 
deductions was that a perfect liquid flowin —— a tortuous 
tube has no tend to straighten it. This may be shown by 
allowing a coloured liquid of the density of water to flow from a 
cylind jet immersed in water. e jet has a side-to-side 
motion given to it, and the liquid falls through the water as a 
perfect wave. A fall of din. is sufficient. If a tube contains water 
and a bubble of air, and is made to vibrate rapidly at one end, 
the motion of the water towards the seat of vibration is more 
rapid than that of the air; as a consequence this latter is repelled, 
and may be made to sink to the bottom of a tube a foot long, 
and remain there as long as the vibration continues. Even 
hydrogen may be made to sink in mercury, which is 150,000 times 
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MISCELLANEA. 


PREPARATIONS are being made to pave the whole of the road- 


way from Kensingtun Church to Albert-gate with wood. 

CHANGE of address to New Church-street, Bermondsey, 8.E., 
. notified by Messrs. J. H. Dade and Co., slag wool manufac- 

urers, 

A MANUFACTU who was having’a new boiler set in brick- 
work, asked the solitary workman how long he would be doing 
the work. ‘* Well, I don’t know,” said he; ‘‘the boss has just 
gone to look for another job. If he gets it, I’ll be done to- 
morrow, but if he don’t, I’m afraid it’ll take me all next week.” 

New waterworks have just been opened at Stourport. Water 
is drawn from the artesian wells belonging to the Corporation of 
Kidderminster, who wil! allow a supply at a fixed ch durin, 
a term of thirty years. The works have been economically carri 
out, the cost averaging 15s. per head of the population. 

A areat landslip has occurred in the red sandstone cliffs at 
Dawlish, and the security of the pleasure-ground on the cliffs, 
recently given by Mr. Lea, M.P., has been endangered. ‘The 
slip carried with it many thousand tons of the cliff, and was 
caused by the sea undermining the foundations, whilst the recent 
heavy rains had also weakened the summit. Steps have been 
taken to secure the other cliffs by filling the caverns with masonry, 
and removing the overhanging summit. 

At West Hartlepool the growing continental and American 
trades have caused the owners of the docks—the North-Eastern 
Railway Company—to add to their accommodation a large water 
area. ‘The cost of the docks and necessary works up tothe end 
of last year was £413,994, and the further cost, with that of 
adjuncts, such as graving docks contemplated, will bring the 
total up to half a million. By this dock extension scheme, two 
systems of dock and harbour accommodation, formed by two 
companies who owned previously portions of the port of 
Hartlepool, are ted by a deep water lock and two dee: 
water locks, and a system of timber-floating ponds and doc 
accommodation will be provided, covering in the total about 180 
acres. ‘The works are nearly complete. 


A macuHinist of Virginia, is, according to the Hnterprise of 
that city, e in designing a diamond drill which will cut 
a tunnel of ordinary size. Its main feature is a rim of saw blade 
steel 6ft. in diameter and 34ft. in width, with diamonds set in 
one ed, When acuta yard in depth has been made the drill 
is run back and the block of rock knocked out. The machine is 
really a kind of cylindrical saw. There isa sort of centre bit, also 
armed with diamonds, that goes a little in advance of the main 
saw and makes a hole ljin. in diameter. This assists in giving 
a steadiness to the main tool, and leaves a hole in which to insert 
a giant powder cartridge and knock out the block of rock when 
a cut has been made to the proper depth. 

WE learn that the traffic from and tothe East End of London, 
and which encumbers London Bridge so much, is about to be 
provided with an easier means of transit ; and in addition to 
saving an immense quantity of the traffic over London gs 
will save a journey of some fifteen or twenty miles. Mr. W. 
May, engineer and naval architect, of 14, Billiter-street, London, 
has prepared which we understand are shortly to be 
carried into effect for a steam communication between Victoria 
Docks, Greenwich, and Blackwall, for the conveyance of every 
description of vehicular and and foot traffic. The accommodation 
will be superior to anything of the kind at present in existence. 
The proposed steamboats will be capable of peel ln or eight 
heavy-laden vans, besides accommodation for over ngevs 
at one time. The boats will not only be capable o ing 
heavy loads, but made to travel at a very good s , and will be 
propelled by twin screws, driven by two of compound 
engines ; but to the details we need not refer further here, as in a 
future impression we may illustrate them. 

THE projected exhibition of illustrations and specimens of the 
arts and manufactures relating to building construction and 
furniture construction, or, as it is termed, ‘‘ Building Exhibition,” 
to which we recently referred, is to be held in the Agricultural 
Hall, Islington, on the 12th, 13th, 14th, 15th, 16th, and 17th 
April, 1880. The object of the exhibition is to draw public 
attention to recent improvements in building and furnishing 
appliances, The whole will be divided as follows :—Section 1— 
Architectural.—Drawings, plans, and models. Section 2—Con- 
struction.—Bricks, stone, concrete, wood, &c., and sanitary 
appliances in pottery or concrete; constructive ironwork. Sec- 
tion 3—Engineering.—Machinery and engineering applian 
taps, valves, hot-water and steam-heating stoves, &c., and me’ 
sanitary appliances. Section 4—Decoration.—Wall papers 
paints in oil and tempera, window glass staining, plaster and 
papier maché ornaments, encaustic tiles, &c., marble and terra- 
cotta, &c., and carved woodwork. Section 5.—-Furniture and 
decorative articles, baste, pottery, metal work, 

. Exhibits will be received at the Hall on and after April 5th, 

For some time past the Clyde Lighthouse Trustees have been 
considering what steps should be taken with the view of either 
blowing up the Skelmorlie Bank and the Shoals Rock, the latter 
lying on the Roseneath shore, unseen at all stages of the tide, or 
placing a lighthouse upon it, whereby its position might be un- 
mistakeably defined. A buoy pl over the rock hus hitherto 
en the only signal to warn mariners of its presence. While con- 
sidering what course should be adopted, says the Glasgow Herald, 
Pintsch’s gas-lighted buoy was brought under notice, and about 
the middle of December last the buoy was lighted, and the oo 
ment watched with interest. Since the light has been laid down 
it has been tested under the most trying conditions of wind and 
sea with the most satisfactory results, a full —— light, which 
can be seen several miles off, being ba constant. 
buoy is really but a model buoy calculated to hold 
forty days. It, however, burned forty-two days, and the Clyde 
Lighthouse Trust has now sent for a new supply of gas. One of 
the chief recommendations of this buoy, next to its- efficiency, is 
the small cost of the gas consumed, the one at the Shoals Patch 
not costing more than 3d. per day of twenty-four hcurs. Every- 
where the hope was expressed that not only would the Lighthouse 
Trustees,resolve to establish such a light on the Shoals Patch, but 
that similar gas-lit buoys would be placed on Skelmorlie Bank as 
well as at various points between Ghesew and Greenock. 

Recent visitors to Hampton Court Palace’ will have seen that 
the old and curious dial of the clock over the gate-tower in the 
second quadrangle has been replaced, and, with new works, again 
shows the hours of the day and night, the day of the month, the 
motion of the sun and moon, the age of the moon, the phases and 
quarters of the moon, and the moon’s southing. The dial is com- 
posed of three separate copper discs of different sizes, with a 
common centre, but revolving at varying rates. The smallest of 
these is 3ft. 34in. in diameter, and in the middle of this is a 
slightly projected globe, painted to represent the earth. ‘The 
disc is divided into twenty-four a red arrow painted on the 
second disc pointing to these figures and showing at once the 

uarter in which the moon is, and the time of southing. Next to 
the figure of the earth in this centre disc, a circular hole, 10in. in 
diameter, allows a smaller disc travelling behind to show the 

hases of the moon. On the second disc, 4ft. 14in. in diameter, 
But of which only the outer rim is seen, are twenty-nine divisions, 
and a triangular pointer, a behind the central disc, 
shows the moon’s age in days. e largest disc is 7ft. 10in.. in 
diameter. There are many circles painted on so much of the rim 
of this as is seen, the inner, or following the order above observed 
and proceeding from the centre, the first circle, giving the names 
of the months, the second the days of the month—only twenty- 
eight for February—the third the signs of the zodiac, and on the 
rim, with 30 deg. for each space filled + te sign, a circle divided 


into 360 A long pointer shows the day of the month and 
the position of the sun fn the ecliptic. 
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FOREIGN AGENTS FOR THE SALE OF THE 
ENGINEER. 
 PARIS.—Madame Bovveav, Rue de la Banque. 


i 


HUE 


therefore request correspondents 
containing 
address of the » not 
proof of good faith. No notice whatever 
anonymous communications. 
AN Oxp Susscriser (Tipton).— You may use tannate of soda with safety and 


* 


Secretary, 6, Westminster-chambers, Victoria-gtreet, Westmiaster. 
A SupscriBeR.— There is no udvantage gained by pene the cylinders ina 
horigpntal tion as far as the working of a is concerned. It isa 
con’ and suitability to the design of the winch, whether 

they shall be inclined, vertical, or horizontal. ; 
A. D.—Your question is hardly such as should be addressed to this journal. 
fer before us. mably you are y ¢ on gross 
ae i Rack rent is the full rent that can be got for the given property. 
ge of power expended in overcoming the resistance of a 
steam engine is very far from being an invariable —— It varies with 
the condition of the various rubbing surfaces, but for an engine well 
lubricated and in good condition 10 per cent. of the power, or thereabouts, 
should suffice to drive the engine. ee ye engine of 55 indicated horse- 


ought to give 59 dynamometrical horse-power. 

W. M. P.—(1) We must refer you to back numbers of THe EncineER for the 
i you require. The armour penetrating power of the guns you 
find the whole subject fully discussed 
 Meppen Trials,” August 15th, 1879 (2) The foot-pownds or tons of work 
in a shot can de ascertained by the formula ©, where W is the weight in 
pounds or tons, v the velocity in feet per second, and g = 32°2. 


HEAT-RESISTING PAINT. 
(To the Editor of The Engineer.) 
S1r,—Perhaps some reader can recommend me a paint which will stand 
heat on iron. SUBSCRIBER. 
Cardiff, March 5th. 
THE STEAMSHIP GREAT BRITAIN. 
(To the Bditor of The Engineer.) 
Sir,—Will any reader 7 tell me when the Great Britain ceased to 
run to Australia, and where is now? Senex. 


UCHATIUS BRONZE STEEL GUNS. 
(To the Bditor of The Engineer.) 


—Uan any of your readers ¢: to me the mode of casting 
venation quan, or cay there is any publication on the 
8 


W. J. EN. 


TIDE MILLS. 
(To the Editor of The Engineer.) 
to ‘ Paracelsus” for his kind information as to 
and will not fail to avail myself of his offer of 
further information, should I desire any, after 


men’ 
Montrose, N.B., March 4th. 


THE STEAMSHIP ADRIATIC. 
(To the Editor of The Bngwneer.) 
Sir,—I shall feel o pone oun give me 
diameter stroke of the engines 


NARROW GAUGE RAILWAYS. 
(To the Bditor of The Bngineer.) 

S1r,—A friend in charge of a steain tramway abroad—a line of 2ft- 
jem Aad run from a terminus—writes to me that he is ‘‘ working with 
a um of 70ft. radius with a gradient of 1 in 25, with an extra gauge 
of lin, in curves under 100ft. radius,” and asks me to send him informa- 
ey and tt I have never even heard of curves of 70ft. radius 


ou’ the railway world I am 
answer my friend without first getting up the 


credit occur, an extra cha’ two shill and sixpence annum will 
Cloth Cases for binding Tuk Enatnzer Volume, price 28, 6d. each. 
The ftaning Volumes of Tur ENGINEER can be had, 188. each ;— 
Vols. 8, 5, 10, 14, 21, 24, 25, 26, 38, 39, 40, 41, 42, 44, 46, and 47. 


. 

seri sent Post. order must be accompanied by letter of advice 
Order, -- Australia, jum, Brazil, British 

Cape of Good ope, Den 

France only), Germany, Gibraltar, India, , Ja} 
otal, etherlands, New Newfoundland, New. th Wales, 
lew Zealand, Portugal, Turkey, 
United Btates, West Coast of Africa, eat Indies, China vid Southamptey” 


Remittance by Bill in London.—A Buenos Ayres, » France, 
Algeria, Greece, Ionian Islands, Norway, Panama, Fora: Russia, 
Sean Sweden, £1 16s. Chili, Borneo, and Java, £2 India 


ADVERTISEMENTS. 
charge Advertisements of four lines and under is three shill 
charged one shilling. The line a seven . When an adver- 
tisement measures an inch or more the charge ten shillings inch, All 
single advertisements from the country must be accompa: by stamps in 
. Alternate advertisements will be inserted with all practical 


yment. 
la: but regular: mnot be guaranteed in such case. All 


A CANNOT BE INSERTED UNLESS DELIVERED BEFORE 
Six o’cLock on Taurspay EACH WEEK. 


*,* Letters reloting to Advertisements and the Publishing Department of the 
other letters to be addressed to the Editor of Tax EnGIneER, 163, Strand, 


MEETINGS NEXT 


Tuesday, at 
Instrrotion oF Crvi Encingers.—' March 1 8 p.m.: 
on “ The Purification of Gas,” 


Friday, March 19th, at 11,80 The Sanitary Condition of Dewsbury 
at 11.30 a.m.: ws 
and its Sewerage Works," by Mr. B. C. Cross, C. 

Cuemican Sociery.—Thursday, March 18th, at 8 p.m.: “On River 
Water,” by Professor Tidy. 

Tue Socizry.—Wednesday, March 17th, at 7 p.m.: 
“ Thermometric Observations on Board the Cunard R.M.S8.8. Algeria,” by 
Captain William Wa F.M.8. “On the Greenwich Sunshine Records, 
1876-80,” by William , F.R.A.S., F.M.S. ‘‘On the Rate at which 
Barometric Changes Traverse the British Isles,” by G. M. Whi » B.Sc, 
F.R.A.8., F.M.8. At8 p.m. the discussion on the papers be sus- 

ded in order to afford the Fellows and their friends an opportunity of 
such instruments as have been sent in for exhibition, 
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THE NAVY ESTIMATES. 
On Monday night the First Lord of the Admiralty 
brought forward the Navy Estimates for the ensuin 
financial year: The only portion of his speech wi 
which we have to deal is that which referred to the con- 
struction of ships either built or to be built, and this was 
very brief. The number of tons built in the year drawing 
to a close was 12,073, and the number proposed to be 
constructed in the next twelve months is 11,672 tons. 
The most noteworthy novelty of which Mr. Smith had to 
speak was compound armour, and on this subject he 
quoted with effect the following passage from a report 
by Mr. by on riments made at 
Shoeburyness, full iculars of which have been 
published in our columns from time to time as the 
experiments took ae Mr. Barnaby concludes :— 
“First, that flat plates of compound armour of 12in. 
thick are more effective against iron and steel projectiles 
fired normally at high velocity from a 9in. gun than 
plates of iron 14in. thick, The advantage still remaining 
on the side of the thin plates appears to me to be not less 
than 2in. But I pro to say that for flat plates there 
is a gain or saving of weight of 20 per cent.—i.c., that 
against 14in. of iron plate we might set 11}in. of com- 
pound armour, or 12in. —— 15in. Secondly, that 
inst oblique fire there will remain beyond this a con- 
siderable advantage in favour of the steel-faced plates. 
Thirdly, that while the first made of the large turret 
plates for the Inflexible have not shown so great an 
advantage as is here claimed against normal fire, their 
circular form makes the advantage under oblique fire 
more important. Fourthly, that our experience with the 
tests for the turret plates of the Inflexible shows that the 
manufacture is steadily improving, and we may expect 
to have much more favourable results as we go on.” 
The adoption of compound armour may bring about 
very important ne, in the construction of ships of 
war; but to these Mr. Smith made no allusion what- 
ever. To show what we mean we may cite a rumour 
= appears to be well founded, to the eft 


ect that 
Italian ironclad Duilio, although she has not yet 


been fitted with all her armour, is already down very | al 


nearly to her calculated draught; and it follows that if 
completed as she was intended to be completed, she will 
draw about 2ft. more than was anticipated, with, of 
course, results disastrous to her speed, safety, and 
casa ol To get over the difficulty, it is proposed to 
armour both this ship and her sister, the Dandolo, with 
compound armour. This, according to Mr. Barnaby, 
would represent a saving of 20 per cent. in weight, an 
enormous quantity in such ships as the Italian ironclads. 
Again, it is to be borne in mind that compound armour 
is almost in its infancy, already very great improvements 
have been effected in its manufacture, and if, to quote 
Mr. Barnaby’s words, “we have much more favourable 
results as we go on,” it may yet be found that the gun, 
up to the present triumphant, will be beaten. If this 

have to resort to the prin- 


best | takes we may s 
nd the | ciples faid down long since by Whitworth, but hardl 


ever put in practice. Instead of constructing and send- 
we sea guns weighing 100 or 150 tons, an endeavour 
have to be made to produce a gun weighing, if 
possible, not more than 25 tons, which will send a shell 
through 2ft. of compound armour. It may be. said 
that no such gun could be constru 
no means certain. By using a bolt of comparatively 
small diameter and perfect material, impelled at 
a very high velocity, it would be quite possible 
to do the work. The efficiency of a shot may be taken 
y, other things being equal, to vary as the square 

of its velocity, and the resistance of plates also varies as 
the square of their thickness. This last statement mustbe 
takenas en ; still itisnear enough for our 
purpose. It follows that if a given projectile, moving at 
say 1600ft. per second, can pierce 12in. armour, it would 
get through armour twice as thick if it moved at 3200ft. 
r second. Moreover the resistance which a plate offers 

@ projectile may be taken —— to vary as its circum- 
ference. This being so, if instead of a 12in. shot we used a 
6in. shot, it will be seen that nothing at all like 3200ft. per 
second w be required to punch the thickest armour 
now afluat. The question ere a shot or shell of per- 
fect material be and having been got, can a gun 
be produced which will give the peooeeney velocity. On 
neither point can we speak positively. We can only say 
that he would be a rash man who asserts that they 
cannot. For example, no one has ever yet tried what 
might be done with a long with a small bore, burn- 
ing asuitablepowder. The bore of the 100-ton is over 30ft 
long. It would not be difficult to make an 8in. or 
even @ Gin. gun of the same le and it would then be 
easy to use enormous charges of powder as compared 


but this is by | chase 


with the weight of shot with N 
readers may rest assured that a Whitworth steel bolt 8in. 
in diameter, four diameters long, and moving at 2500ft. 
per second, could not be y resisted by armour- 

tes. That there is nothing very far-fetched in these 
ideas is — by recent experiments at Meppen, when 
@ 20in. plate was pierced by a comparatively small gun. 


.| Mr. Smith recognises the importance of these results, and 
"| one of his proposed shi ee i 


ps is to carry new breech-loading 
6in. guns “ which have considerable penetrating powers. 

As to new schemes, Mr. Smith announced that, after 
mature consideration, it had been decided to lay down 
one, possibly two, new vessels, which it is not —_ 
too much to say have been rendered feasible only by the 
adoption of breech-loading guns of comparatively small 
size and great power. e ship of the new type 
is to have two fixed armour towers, with two 
43-ton breech-loading guns within each of 
them, and a battery of breech-loading guns capable 
of piercing armour between them. er speed is to 
be 15 knots, and her coal stowage 1200 tons.. Such a 
vessel may be described as a Colossus, with two barbettes 
instead of two turrets, and six armour-piercing guns A 
tected from raking fire. Her buoyancy and stability will be 
secured by armour in the region of the water-line about 
140ft. to 150ft. long, this protection by steel-faced armour 
being about equal to the corresponding protection by iron 
armour on the water-line of the Inflexible. Provision is 
made to admit water to unarmoured parts above the 
below-water armour deck before and abaft the belt, so 
that d in action may not Ft the a out of 
trim, or make her unmanageable. e cost for hull and 
engines will be about £540,000. The tonnage of the new 
vessels will be the same as that of the Colossus. The 
Colossus will be 6150 tons weight, probably 7000 tons 
builders’ measurement. Mr. Smith will no doubt give 
the nation a very powerful ship in this way, and it is 
worth notice that the number of ironclads, Sng 80 
called, building or to be built is small. The First Lord 
of the Admiralty has become impressed, it would seem, 
with a very maetens truth ; and has taken to heart a 
lesson conveyed to him by the action of Russia when she 
anticipated a war-with England. Let us ask ourselves 
of what use an ironclad fleet may be, and the answer we 
shall receive will be sufficiently startling. Such 
a fleet will protect our own shores, and those of our 
possessions; but it is doubtful if sea-going ironclads 
are the best things for such work. It may be said 
that they will be employed to attack foreign ports. 
This is extremely doubtful, and all recent war experience 
has shown that forts and_ torpedoes _iron- 
clads are helpless. Thus the French fleet accomplished 


little or nothing in 1870-71. Neither the Russian nor © 


the Turkish ironclads did more during the Kusso-Turkish 
war ; nor is it very likely that English ships could or 
would be engaged in attacking well armel forts situated 
in narrow estuaries. On the other hand, no enemy 
would dream of attacking our shores in case of war. 
His ironclads might be employed without ever firing a 
shot to keep ours at home; and meanwhile he would 
harry our mercantile marine and do us more harm on 
the sea ina day than he could on land in a year. It 
must never be forgotten that we live by the sea, and on 
7 to an extent entirely unparalleled by any other nation. 
If we cannot keep the command of the sea we are undone. 
But this command cannot be kept with ironclads 
one. The Philadelphia Times recently contained 
@ very suggestive article on this subject. Speak- 
ing of the fact that the United States had 
practically no navy now, and is not likely to have one, 
our contemporary goes on to say that ironclad navies are 
practically not worth having. “Fights between war 
ships, save in exceptional cases, are inconclusive, and 
have no effect upon the main issues of the war. For 
purposes of coast defence—at least for such an enormous 
stretch of coast as is ours—war ships are useless. 

would be only by a miracle that the defenders would 
happen to be at the right place at the right time ; and 
miracles are not frequent now-a-days. Where war ships 
really are valuable is in beating down the commerce of 
the enemy. For this sort of work armour-plated ships 
carrying enormous guns are not at all what are wanted. 
The war ship required for such service is a fast steamer 
big enough to carry a crew of six hundred men, and pro- 
vided with a dozen steam launches. For the look of 
the thing, and in deference to naval traditions, the ship 
might carry a single tier of guns on her broadside ; but 
the most of the fighting at long range would be done by 
riflemen in the tops—if the ship got near enough to the 
to take any in the action at all—and at close 
quarters carronades in the bows of the steam launches, 
backed by old-fashioned cutlasses and boarding-pikes, 
would settle the business of the luckless merchantman 
very effectually. Indeed, in most cases there would not 
be any fighting at all. e war ship would fire a shot 
across the me tman’s bows, and then the merchant- 
man would haul down his colours ; that would be the 
whole of the ‘battle.’ For harbour defence, as a 
floating fort that may be moved about and anchored 
where it will do the most good, the ironclad is worth 
having; but it is not a necessity even for this sort of 
work, and for any other sort of work it is useless.” 
We do not go so far as our contemporary in his condem- 
nation of ironc but we see with much pleasure that 
the First Lord of the Admiralty fully realises the fact that 
they cannotalone protect ourcommerce—the very life blood 
of the nation. To meet such cruisers as those suggested 
by the Philadelphia Times, let us suppose, or to use Mr. 
Smith’s own words, “the fast lar cruiser,” which 
would have better tected machinery and a better 


armament than the high speed merchant steamer which 
could take very good care of herself if fitted with a few 
moderately heavy guns, Mr. Smith stated that “we 
average speed no ould carry coa! enough to 

"this speed, protected machinery, 
steering power, a good armament, and a 


carry them 4000 knots at 
magazines, and 


t effect; and our - 


LEIPSIC, —. ETMEYER, Bookseller. 

NEW YORK.—Tae Witmer and Rocens News Company, Whee. 
81, Beekman-street. THE 
> Civiy anp MecnanicaL Enorverrs’ Society.—Thursday, March 18th 
TO OORRESPONDENTS. * A Railway to India” (No. 2), by B. Haughton. ; 
* to 
Roven.—Rigg’s treatise “ On the Steam Bngine” is the book most likely to een 
suit 
C. ALBERT (Paris).— Messrs. B. and F. N. Spon, Charing-cross, are the 
publishers. Any technical bookseller in Paris will get it for you. 
| | | | | | | | shed in | ENGINEER. | to the 
| 
| 
engines were taken out at Birkenhead and broken up about seven years i | 
ago, and the steamer converted into a sailing ship. T. J. B, ; 
Brockley, 8.E., March 5th. 
easier grades; but 
not competent to 
subject. May I ask any of your readers kindly to tell me how I m : 
do so? Where I may see a er railway, and where I may fi y 
steepest curves and steepest ents extant? and also to — / 
address of a mechanical pe mn firm who make powerful locomotives 
for inclines on 2ft. gauge railways T. O. 8. 
Paris, March 10th. ae 
SUBSCRIPTIONS. 
Tue Enaineer can be had, by order, from any newsagent in town or country if 
4 at the various railway stations ; or it can, ¥ preferred, be supplied direct a 
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Yearly (including two double numbers)... .. .. £1 98. Od. ie 
A complete set of Tut ENcIneer can be made up, comprising 47 volumes. | 
Foreign Subverigtions Sor Thin Paper Copies will, until further notice, be , 
received at Sollowing rates :—Subscribers paying in advance at the 
“4 
is 
* 
4 
| 


_ Smith’s pro 


196 


THE ENGINEER. 


Manon 12, 1880. 


limited crew. The number of such ships which could be 
safely added was few, as they were principally useful in 
war. The two steam cruisers proposed to be added 
would be of the same dimensions and shape as the Iris 
and the Mercury, but they would have a protecting deck 
under water, and engines of less power. They would be 
armed with the most efficient guns, so mounted as to 
minimise the number of men required. It made all the 
difference whether three or four men were required, or 
twelve or thirteen. It had been proposed to convert 
some of the early ironclads into protected steam cruisers, 
and the Black Prince and the Northumberland had been 
mentioned in that connection. They were too long and 
thinly protected for the battle ships of the present day, 
but if they had new boilers and new engines they might 


. be turned into very powerful cruisers, which would be 


ve efficient against an enemy’s cruisers.” 

n concluding we may express the opinion that all Mr. 
ls concerning the construction of ships 
were marked by sound sense,and the feeling of the House 
was with him. His speech was subjected to little criti- 
cism, and that not of a destructive character. 


SCIENTIFIC RESEARCH. 


NEaRBLy all the more recondite information on scientific 
subjects which the world possesses has been obtained by 
specific research ; but a vast store of knowledge ex- 
tremely useful in the arts has been accumulated without 
any particular effort being made by either individuals or 
societies, It is indeed Cys to question if scientific 
research, properly so called, has ever played more than a 
second-rate part in the economy of the world. To take a 
recent example, we may cite Crooke’s investigations in 
molecular physics, or Tyndall’s inquiries into the move- 
ments of glaciers. Althon h the results so far secured 
possess very great interest for those who wish to know as 
much as can be known concerning the universe and the 
laws on the operation of which it depends for its 
existence, it is difficult at present to see of what prac- 
tical value such investigations can be to the engineer, or 
the manufacturer, or the art student, or the physician. 
On the other hand, however, it may be urged that such 
researches as those carried out by Fairbairn and Clar 
when the Britannia Bridge had to be designed, have 
proved of very great service to all mankind, and we cer- 
tainly have no intention of disputing such a proposition. 
It is clear, however, that scientific research may be of 
two kinds, namely, practical and abstract ; and it is well 
that the difference between the tivo should be fully 
understood by all concerned. Research of all kinds 
po posed for its proper development much skill, talent, 
and money, and it should be seen by those who supply 
these things that they are not wasted. In the present 
day large sums are freely asked and willingly bestowed 
for the purpose of carrying out scientific inquiries ; and 
this money is now and then not spent to advantage. 

hose who venture to make this assertion run some risk 
of being told that they desire to check the progress of 
science. Nothing can be more untrue. Science may be 
hel on by the proper expenditure of funds; but 
nothing is to be gained by waste of money. It is before 
all things necessary in this connection that research 
should be carried out with a desirable object in view. 
Tt would be easy to name a large number of subjects all 


not only well adapted for research, but clamouring for 


it. We may cite one—screw propulsion ; another is the 
relative economical efficiency of high and low pressure 
steam ; a third is the most economical speed at which to 
drive machine tools, and the means of augmenting their 
velocity. Many other subjects will suggest themselves to 
our readers. Unfortunately, however, it would appear 
that in the present day there is lack of originality of 
mind sufficient to induce men to take up subjects 
hitherto incompletely dealt with. They favour instead, old 
and a gonad well trodden ground. To show what an 
original thinker may do when supplied with sufficient 
money, we have but to suggest the labours of the late 
Mr. Froude. How is it that so few follow his example, 
and strike out a path for themselves ? 

“A noteworth ae of want of originality in 
research is afforded by the action recently taken by the 
Institution of Mechanical Engineers. This Institution, 
having some money to spare, decided on appointing a 
research committee, which, aided by funds sufficient for 
the purpose, should collect much valuable information. 
Three subjects have been selected, namely, friction and 
lubrication, the hardening of steel, and the form of rivetted 
Joints. The committee for this last inquiry consists of 
Messrs. W. Boyd, W.S. Hall, Professor A. B. W. Ken- 
nedy, R. V. J. Knight, W. Parker, and R. H. Tweddell, 
Professor W. C. Unwin acting as reporter. All these 
gentlemen are busily engaged pomonenallg, It is not 
too much to say that they are all able men, well trained 
and quite competent to the discharge of their professional 
duties; but we are quite unable to see that the committee, 
as a whole, possesses any special fitness whatever for 
carrying out the work to be done. The various members 
of which it is composed have neither the time, nor the 
special practice in experimental investigation essential 
to the conduct of an inquiry which shall advance our 
existing knowledge of the strength of rivetted joints by 
asingle step. It is almost impossible for such a com- 
mittee, or, indeed, any one nt to obtain now any 
information concerning rivetted joints which can 

rove of practical value tu the engineer. We have 

re a very perfect illustration of the ease with 
which an improper selection of a subject for research 
can be made. It is not too much to say that rp 
really know now, and have known for years, that 
need be known concerning the strength of rivetted 
joints. That such is the case is proved by the fact 
that few or no structures, such as boilers or — 
or roofs, ever give way in the first instance ugh 
rivetted seams. In boiler work, seams are attacked and 
weakened by corrosion, but this is beside the mark. 
The only result which an inquiry into the strength of 
rivetted joints could have at the best, would be to indi- 


cate the propriety of ‘altering the proportions of rivets 
and plates ; but the changes have bats rung for years, 


and the loss or gain ensuing from alterations in the pro- 
ions familiarly ad by shipbuilders and _boiler- 


makers must be so small as to be of no practical import- 
ance whatever. In a word, it is not easy to see what the 
Institution of Mechanical Engineers expected the com- 
mittee to discover. A voluminous preliminary report has 
been produced, and this report contains not the faintest 
that anything new has or found; 
and we regret to say that ve charges of inaccuracy 
have already been ee yy Mr. Kirealdy against its 
contents, to the merits of the dispute between 
Mr. Kircaldy and Professor Unwin we have no intention 
of entering. It is enough that such charges have been 
publicly advanced by a man who has made the strength 
of materials a life-long study, seriously to reduce 
any value which the report in question might otherwise 
possess. in, as regards the hardening and tempering 
of steel, it is very difficult to understand what it is that 
the committee are in search of. The subject has been 
dealt with over and over in, in the most elaborate 
way, both in this country and abroad ; and before any- 
thing new can be discovered in connection with it, a 
totally new method of investigation must be devised. 
But so far are the committee from being able to see their 
way in the matter, that the first steps of their research 
will consist in an investigation of the truth or falsehood 
of Edison’s statements concerning the perm 2 of 
platinum wire heated in vacuo—statements which have 
never been endorsed by a single man of science either in 
this country or in the United States; and which are, to 
say the least, open to question, A committee of the 
Institution of Mechanical Engineers is not requisite 
to ascertain whether Mr. Edison was or was not mis- 
taken. We cite the action of the Institution of 
Mechanical Engineers, not with any desire to find 
fault, but simply to illustrate the truth which we wish 
to enforce, namely, that scientific research to possess prac- 
tical value should tread new paths, and be carried out by 
those specially fitted for the work. We have no doubt 
that the Institution has been and is actuated by the most 


k | laudable desire to obtain information which will be 


useful to engineers ; but reflection should have shown 
the council that research into the forms of rivetted joints, 
for example, could elicit nothing that was likely to prove 
of the smallest effect in modifying the existing practice 
of engineers and shipbuilders. Yet unless it could so 
modify this practice that rivetted joints would become 
cheaper and better than they are, then must the inquiry 
be barren of all practical value. Asan abstract investiga- 
tion it might be worth something. Thus it would perhaps 
be interesting to know that steel rivets could be spaced 
the twentieth part of an inch further apart than iron rivets 
without weakening a joint ; or it might be a matter for 
consideration that the strength of a double-rivetted joint 
could be made 71 per cent. of that of the solid plate; but 
such discoveries would have no practical value whatever. 
In this case the Institution of Mechanical Engineers has 
made an unfortunate selection of a a Let us hope 
that next time it will be better advised. 

A great mistake often committed by those who under- 
take the work of scientific research consists in setting 
before the public a mass of crude material. This may 
perhaps be of the utmost possible value, but very often 
it is of no value whatever while it remains unprep 
for consumption. A case in point is supplied by an 
investigation recently made by the United States 
Government into the strength of boiler bracing. We have 
two elaborate reports lying before us, one on the strength 
of eye-bolt stays for boilers, and the other on the strength 
of fiat copper and iron surf secured together with 
screwed stays in the manner -of locomotive fire-boxes, 
and both these reports are as they stand practically 
useless. That is to say, they contain next to nothing but 
a statement of the numerous experiments made, and 
hardly a word of profitable deduction from these results, 
We shall have more to say concerning these reports. 
They refer to subjects about which information was ver 
much wanted, and the selection of the object of researc 
was in this case excellent; but the utility of the research 
is for the time limited by the circumstances under which 
its results have been made public. It may be urged 
that with the facts before them anyone can draw his own 
conclusions, but this is quite a mistake, In the first 
place, all the facts are not and cannot be put before the 
reader in tabular statements ; and in the second place, no 
mere reader of figures is in as good a position to draw 
deductions as the persons who carried out the inquiry 
and watched all the experiments. To make scientific 

really valuable to engineers, it must, in the first 
place, be practical; in the second, it must have for its 
object the acquisition of information the want of which 
is recognised. Thirdly, it must be conducted by men 
who can tell almost by instinct what they need not do, 
and who are so completely trained and so ingenious that 
if baffled in attaining a given end by one mode of inquiry 
they can at once adopt another. In the fourth place the 
seeker after knowledge should be in a position to devote 
all or a great part of his time to the special work of 
inquiry in hand; and, lastly, he ought to be not only 
perfectly and scrupulously honest, but without precon- 
ceived theories, and quite competent to follow up his 
results and draw from them every legitimate deduction 
of which they admit. Is it likely that a committee can 
fulfil all these conditions?’ We think not. 


THE NORTHERN MANUFACTURED IRON TRADE. 
ALTHOUGH it is generally known that the manufactured 
iron trade of the North of England, in common with that of 
other districts, has shown a very great improvement, yet 
there is no adequate idea of the extent of that change. From 
reliable data it may be said, however, that all the idle rolling 
mills in Darlington are now restarted; and that with one 


Se o in Stockton now are. In the Middlesbrough 
and district there are still two idle rolling mills. At 
West Hartlepool one of the large closed works has been partly 


brought into use ; and at Tudhoe, Middlesbrough, and nearly 
all the other centres of the tradethere have pone salieri d 
to the number of the 
partly in operation. Dealing only with the works which were 
entirely i and which have Sa re-0 it may be 
said that at Darlington there have been 154 puddling far- 
naces restarted ; at Stockton about 140; at h, 
72; at Bishop Auckland, 30; at Witton Park, 100; and at 
West Hartlepool, 27 ; so that the great bulk of the effect has 
been felt by those works which were in partial operation, and 
which are now overflowing with orders, and have raised their 
roductive power to its fullest extent. At Consett, Middles- 
rough, Hartlepool, and Stockton the plate mills that were 
partially employed have now every furnace in operation, and 
as some of them have a larger rolling power than their 
puddling furnaces can supply, they have had in some in- 
stances to purchase very large quantities of puddled iron, 
and have thus furnished employment for some of the idle 
mills. To a smaller extent the same remark applies to the 
bar mills in the North ; and one or two of the old rail mills 
have had to be restarted, so that the productive power of the 
North of England cannot be very far short of that known 
when the manufactnred iron trade was at its greatest height 
eight years ago. At that time, even, there were three hundred 
anager furnaces idle ; and as the number then erected has 
since reduced by the dismantling of the Whessoe Works 
at Darlington, it is doubtful whether the ¢ number of 
idle furnaces is much in excess of what it was eight years 
o. All the works in the first rank of production are em- 
ployed, though in the case of the West Hartlepool Iron Com- 
pany’s mills only partially. Of the mills in the secondary 
rank there are still two idle; whilst there are three or four of 
those of the lowest rank; but in the cases of the Richmond 
Works and of the North Yorkshire Works, at South Stockton, 
an early recommencement seems probable. It is, therefore, one 
of the most satisfactory of the signs of the future of both 
branches of the northern iron e to find that there is so 
full a utilisation of the iron manufacturing plant of the North, 
for it points to a larger local consumption of crude iron. 


THE PATENT LAWS. 

Ix moving the second reading of the Patents for Inventions 
Bill on Tuesday, Mr. Anderson called attention to several 
much needed reforms in the Patént Laws, the Patent-office, 
and the publication of papers relating to patents. One of 
his principal arguments in favour of the Bill was the present 
high cost of English patents, and the necessity for reducing 
fees in order to insure the development of inventions whic 
form the subjects of lucrative manufactures in other coun- 
tries to our disadvantage. Mr. Anderson further called 
attention to the want of a proper index of recent patents at 
the Patent-office, and that much unn difficulty is 
experienced by inventors who desire to know what inventions 
have been made previous to their own. There is good 
ground on this part of Mr. Anderson’s case. Notwith- 
standing what has been done in res of the publi- 
cation of abridgments and printed indexes, there is still 
much todo. We believe we are correct in stating that the 
subject matter index to patents granted in 1878 is not yet 
published. We may remark here also re the great and, to 
all appearance, eomacrened: Samm which takes place in the 
Trades Marks Registry— under the control of the Com- 
missioners of Patents—in completing registrations. We have 
known cases where serious inconvenience, not ‘to say injury, 
has occurred in consequence of the Registrar’s delay in 
making the necessary formal entry on the register, all pre- 
liminary steps having been properly taken. It should be 
borne in mind by the Registrar, that the owner of a trade 
mark cannot sue until his mark is registered, and that mean- 
while the mark isnot unlikely being openly infringed. The 
Bill was withdrawn, therefore it is unnecessary to discuss its 
provisions. 


COAL SUPPLY FOR A CENTURY. 

Suc a supply is that which seems now to be certainly 
available to the great town of Birmingham at its very door ; 
and if to Birmingham then also to South Staffordshire. For 
it is now concluded that there yet remains as much coal at a 
workable depth under the new red sandstone on the Stafford- 
shire side of Birmingham, as there ever was in the famous 
Staffordshire coal basin, whose splendid 10 to 12 yards thick 
coal made that part of England unique in the history of fossil 
fuel beds the world over. The Hamstead Colliery Company, 
our Staffordshire correspontient notes, has come upon the 
brooch coal on its estate adjoining the Sandwell Park Com- 
pany's colliery, It lies at a depth of 573 yards, and there 
is every reason to conclude that at a further depth of some 
30 to 35 yards the thick coal will be come upon. The com- 

y owns 580 acres, and between its ae pes and the 
Sandwell pits its discovery shows that the of outh 
possesses no fewer than 1700 acres of the same invaluable 
mineral. Between the Hamstead sinkings and the Warwick- 
shire coal-field on the other side, it is scarcely less certain 
that Lord Calthorpe and others own vast tracts of similar 


LITERATURE. 

The Practical Arbitrator ; beinga Treatise Designed. more 

rticula the use of Lay Arbitrators. CHARLES 

Tuis little book is more especially written for the “lay 
arbitrator,” and is put forward as “ embracing the more 
important points of the law and practice of arbitratio 
combined with the principles of the law of evidence an 
contracts.” The first half of the subject is in itself 
formidable, but_ combined with the law of evidence and 
contract, the whole presents a subject which it is no 
disparagement to Mr. Jackson to say cannot even be 
adequately treated in a book of under 100 pages. So 
far as it goes, the book is clearly and concisely written. 
The points most likely to arise in practice are menti 
and no space is occupied by discussion or explanation o' 
principles. The law is stated without reasons be 
given. This practice has been carried to the extent 
not even giving references to authorities in the text. 
This, we think, should be remedied. The “ lay arbitrator ” 
would place vastly more reliance upon his book if he 
could see in its margin, opposite any given , 2 short 
reference to a standard text-book, like Russell, Taylor, 
or Chitty, asthe case might be, or to an appropriate decision. 
But a book written so concisely should be written with 
proportionate precision. When principles of law are 
stated, as Mr, Tedenn intends to state they should 


~ 

} 

| 

| 

| 


Marca 12, 1880. 


THE ENGINEER. 


197 


be considered with all the care that a practical lawyer 
can com This is not always the case in 
the book before us. For example, in page 67 
we are told that “each er is in point of law the 
agent for the others, and for the firm collectively, and 
they are bound by any contract he may enter into within 
the scope of the partnership with reference to the nature 
of the undertaking, even though the contract be in con- 
travention of some private arrangement between the 

rtners.” Now, without taking into consideration the 

ifference between dormant and active partners, which 
the author does not notice, the above definition is too 
wide to be accurate. The implied agency referred to 
— extends to acts actually necessary for the business, 
and not to acts which are merely convenient. Even 
necessity will not do if the necessity be extraordinary. | 
For instance, where in the ordinary course of business 
borrowing money was not incidental to the partnership 
business, a loan contracted by one partner, even to save 
the concern from ruin, did not bind the others. More- 
over, there must be no notice to the person dealing with 
rtner of of rebutting the im- 
plied agency when it does exist, Again on page 43 it is 
said that “the general custom of merchants which is the 
universal established law of the land is not proved by 
evidence, but is to be collected from decisions, legal 
principles, and analogies.” Even in the absence of 
authority this is obviously wrong. No doubt old custom 
of merchants is in many cases within judicial notice, but 
customs of merchants have a hg gen and to establish 
the law evidence of them must given. The point is, 
however, inno decided, as we put it by the Exchequer 
Chamber in Goodwin v. Robarts. 

Again, it is hardly correct to lay down a general 
statement that femes covert cannot purchase real pro- 
perty—p. 69. Its material in ascertaining the liability 
of a lessee upon his covenant to repair, to consider 
the condition of the house when leased to him—p. 70. 
The statement on p. 65 as to the determination of an 
agent’s authority does not lead a reader to believe that 
a power of attorney may under some circumstances 
irrevocable. All these criticisms are addressed to what 
we may term the ig roma ec part of the book—the 

rt relating to the laws of contracts and of evidence. 

he part relating to arbitration proper is more practical 
and will no doubt be found useful. The book will 
bear expansion with advan Some of the Latin 
< too will bear revision; “res gestie” is - 
bably a printer’s slip, and however useful, if practicable, 
a writ of “subpoena duces locum” might be, it does not, 
we need scarcely say, exist in fact. We may add, in con- 
clusion, that the “subject matter of the work has been 
carefully examined and approved by eminent counsel.” 


The Mechanical Theory of Heat, By R. Cuaustus, Trans- 
lated by Walter R. Browne, M.A., late Fellow of Trinity 
College, Cambridge. Macmillan and Co., London. 1879. 

[First Nortce.] 

THE name of Clausius is so inseparably connected with 

the mechanical theory of heat that everyone who knows 

anything of the latter must be acquainted with the former. 

Clausius has written a great many independent papers 

on heat. Some years since he collected these, and 

published them; and more recently still he has produced 
another edition of the book in question, to which he has 
given a new form. In his own words he has “ thought 

it best so to remodel the papers that they might form a 

connected whole, and enable the work to become a text 

book of science.” This is the volume which Mr, Browne 
has translated at, as we learn from the preface, the 
instance of Dr. T. Archer Hirst, F.R.S., the translator 
of the first collected edition of Professor Clausius’s 
pa rs on the mechanical theo of heat ; and we may 
ore going further, say that Mr. Browne has produc 

a thoroughly readable and intelligible book, never more 

satisfactory than when he gives himself a littie liberty 

and refuses to be bound by Clausius’s idioms, Whether 

Clausius be right or ive Mr, Browne has enabled him 

to explain himself to the English reader; and those who 

use the volume for the purpose of study or reference will, 
we think, have no cause to find fault with the translator. 

Clausius’s method of dealing with the mechanical 
theory of heat is to a certain extent peculiar to himself. 

Taking particular theories as being true, he deduces certain 

equations from them ; and having obtained these, he goes 

on by mere force of algebra—if we may use the words—to 
draw other deductions. Thus it will be found that in 
not a few places he reasons very little. The mere 
mechanical manipulation, so to speak, of letters and signs 
enables him to‘work wonders; and we follow him ‘5 
page after page, always convinced that he is right, yet by 
no means necessarily satisfied with the means used by the 
author to convince us. Of course this is not invariably the 
method adopted, but it is so commonly the method that 
it is not easy to escape the impression that Clausius 
seldom reasons, but deals with his propositions as 

though he said «= 2 and y = 2, therefore x + y = 4. 

It is impossible, however, to refrain from admiring the 

consummate skill with which Professor Clausius uses 

algebra for his purposes. On the other hand, he has 
almost entirely rejected graphical methods of handling 
his propositions ; and in this respect his k is far 
inferior to Clerk Maxwell’s on the same subjects. In 
fact, Clausius will be found vary tough reading indeed 

Ly those who have not kept up their mathematics, at all 

events until they have become familiar with his method, 

after which it is easy enough to get on with him. 
It must not be supposed that although Clausius is so 


widely hn sae as a standard authority on the 
mechanical theory of heat, his views have been 
accepted without question. To say nothing of various 
German mathematicians who have assailed his state- 


ments at various times, so eminent an authority as Tait 
has attacked him about what Clausius has named 
“ Internal Work and Disgregation,” and it can hardly be 
said that the controversy has been set at rest. Much 


of the difference of opinion to which we refer 


apparently taken its rise in the want of unity of idea 
concerning the precise eR of certain’ words and 
phrases; and in spite of that has been urged 
against Clausius, the reader may rest content to take 
his statements as generally accurate, and his theories as 


sound. 

The book before us begins with a Mathematical Intro- 
duction on Mechanical Work, on Energy, and on the 
Treatment of Non-integrable Differential Equations. It is 
obvious that in dealing with the mechanical theory of 


heat, it is before all things ne to have accurate 
definitions, and Clausius with a defi- 
nition and measurement of mechanical work, and almost 
the first words of the opening chapter are :—“ Every 
force tends to give motion to the body on which it acts ; 
but it may be prevented from doing so - peed opposing 
forces, so that equilibrium results and the body remains 
at rest. In this case the force performs no work, but as 
soon as the body moves under the influence of the force 
work is performed.” It will be seen that in this state- 
ment the word “force” plays a very important part. It 
may be used either in a conventional or in an accurate 
sense, and it is to be assumed that it ought to be employed 
in the accurate sense in such a treatise as this under 
notice. We have, however, no attempt at a definition 
of the meaning of the word. A little reflection 
will show that we have no conception of a force 
other than what can be gathered from our phy- 
sical impressions; and if these are misleading then 
we have no true conception of the meaning of 
the word at all. Clausius is not singular in overlooking 
the necessity which exists for some definition of the 
meaning of a word which is now used very loosely. 
Further on he writes :—“ From the foregoing it is obvious 
that to express quantities of work numerically we 
should take as a unit that quantity of work which 
is performed by a unit of force acting through a 
unit of distance. In order to obtain a @ 0 
measurement easy of application, we must choose as 
our normal or standard force some force which is 


be | thoroughly known and easy of measurement, The force 


usually chosen for this purpose is that of gravity.” Here, 
it may be said that we have force defined as gravity. 
When it is borne in mind that electricity has also been 
defined as a force, it will be seen how loosely the 
word is used. There can be no doubt that whereas 
when electricity is defined. as a force, a recondite 
and more or less unintelligible meaning is attached 
to the word, when gravity is defined as a force we 
at once associate in our minds with it the idea of 
lifting, or trying to lift, a weight; and the thought of 
resistance, or of being overcome, is invariably associated 
in men’s minds with the word force. Yet if we regard 
the facts from a different. standpoint, and attempt to 
define the meaning of the word from the observed effects 
of the thing named, we shall see that force, after all. 
means really what takes place when motion is transferred 
from one body to another, and is an entirely different 
thing from what is termed resistance, although resistance 
is constantly used to express the same meaning as force. 
In other words, what is known as force is the intrinsic 
phenomenon of a change in the mode of a motion, or the 
transfer of motion from one body to another. But this 
being true—and while the proposition commends itself 
to our reason, it is implicitly conveyed by all that is 
known concerning the properties of matter—it follows 
that the phenomenon can never be manifested unless 
matter in motion is present; a fact from which very 
important corollaries may be drawn concerning various 
so-called “ forces,” such as magnetism, electricity, and 
resilience, to name but three—or shall we say two— 
among many. Mechanical work is defined by 
Clausius as the product of a force and the distance 
moved through by a body which offers a resistance equal 
to the force. But in reality it is quite unnecessary, save 
for special pu to consider force at all in such 
a connection ; for the work done can be perfectly mea- 
sured by the quantity of motion transferred to the thing 
moved, and the time occupied in making the transfer, 
and this without any confusion of thought being set 
up. Once the idea is fully accepted that work is to be 
measured solely by mass, a and time, mathematical 
investigations will be simplified, and a potent cause of 
wrangling will be avoided. It is questionable indeed if 
any word has ever excited more angry passions than this 
in question. 

Another difficulty over which our author may be said 
to stumble, is that mysterious something known for years 
as “ potential energy,” more lately defined as “energy of 
position.” This something Clausius has termed an 
*Ergal.” He writes thus concerning it :— 

In those cases in which equation (12) holds, or the work done 
can be simply expressed as a function of the co-ordinates, this 
function rad a very important part in our calculations. 
Hamilton gave to it the special name “force function ;” a name 
applicable also to the more general case where, instead of a small 
moving point, any number of such points are considered, an 
where the condition is fulfilled that the work done depends only 
on the position of the points. In the later and more extended 
investigations with regard to the quantities which are expressed 
by this function, it has become needful to introduce a special 
name for the negative value of the function, or, in other words, 
for that quantity the subtraction of which gives the work per- 
formed, Rankine proposed for this term ‘‘ potential energy.” 
This name sets forth very clearly the character of the quantity ; 
but it is somewhat long, and the author has ventured to propose 
in its place the term ergal. 


Now, for the purposes of the mathematician, it is per- 
missableto use the w “energy of position” or “ potential 
energy,” or “ ergal,” but it must not be forgotten that the 
words all the same involve a contradiction. It is quite 
certain that matter at rest has no intrinsic energy. The 
only way in which any quantity of matter can show that 


it possesses energy is by the power which it of 
giving up some of its motion tu some other beh either at 


rest or moving at less velocity. In other words, motion is 
energy. When a weight was lifted from the ground and 
on a shelf it used to be the custom to teach—and 


has It may be still for aught we know in certain quarters— 


‘in it, ready to 
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that the work done in lifting the weight was stored up 
be given out whenever the weight 
was suffered to descend. But as on the other 
hand it was also ‘taught that matter at rest was 
inert, the contradiction became too glaring for the more 
enlightened minds; and so it came to be taught, not 
that the work done in lifting the weight was stored up 
in it, but that by mere change of position it had acquired a 
new quality which was termed energy of position, and so 
the matter is left in most text-books. Clausius is of 
course not called upon to say what becomes of the work 
done in lifting a weight to a given height, nor is it neces- 
sary that he should — from what the energy due 
to position is derived ; but it may be as well to point out 
here that the whole of the work done in lifting a weight 
is stored up in gravity, whatever that may be, and that 
from gravity it is to be obtained again. Let us see what 
Clerk Maxwell, always lucid, has to say concerning 
potential energy :— 

Energy is known to us in two forms. One of these is kinetic 
energy—the energy of motion. A body in motion has kinetic 
energy, which: it must communicate to some other body during 
the process of bringing it to rest. This is the fundamental furm 
of energy. hen we have acquired the notion of matter in 
motion, and know what is meant by the energy of that motion, 
we are unable to conceive that any possible addition to our 
knowledge could explain the energy of motion, or give us a more 
pater knowledge of it than we have already. There is another 
orm of energy which a body may have, which depends not on its 
own state, but on its position with respect to other bodies. This 
is called Potential Energy. The leaden weight of a clock, when 
it is wound up, has potential energy, which it loses as it descends. 
It is spent in driving the clock, This energy depends, not on 
the piece of lead considered in itself, but on the position of the 
lead with rd to another body—the earth—which attracts it. 
Tn a watch the mainspring, when wound up, has potential energy, 
which it spends in driving the wheels of the watch. This energy 
arises from the coiling w of the spring, which alters the relative 
position of its parts. In both eases, until the clock or watch is 
set agoing, the existence of potential energy, whether in the 


f | clock-weight or in the watch-spring, is not accompanied with any 


visible motion. We must admit that potential energy can exist 
in a body or system all of whose parts are at rest. 


In the foregoing passage Maxwell repeats a lesson 
taught him. Clausius has done the pom og thing with 
regard tothe Ergal. But whereas Clausius is content to 
accept the whole doctrine of potential energy as if it were 
really true and comm instead of being only alge- 
braically complete, Clerk Maxwell felt that there was some - 
thing about the doctrine which incapacitated him from 
letting it goto the world without some small qualifica- 
tion, so he follows up the passage we have quoted with 
another which runs thus :— 

It is to be observed, however, that the progress of science is 
continually opening up new views of the forms and relations of 
different kinds of potential energy, and that men of science so far 
from feeling that their knowledge of potential energy is perfect in 
kind, and incapable of essential change, are always endeavouring 
to explain the different forms of potential energy; and if these 
explanations are in any case condemned, it is because they fail to 
give a sufficient reason for the fact, and not because the fact 
requires no explanation. 

Nothing could have more fitly set forth the difference 
which may exist between the mental calibre of Clausius 
and Maxwell than the foregoing passage and the calm 
satisfaction with which Clausius hugs his ergal, as a 
something which may be regarded as always having a 
negative sign in equations. There is a sense in 
which potential energy or the ergal may be used, and 
used accurately enough with certain limitations, and it is 
with this use of it that Clausius has a ally to do, 
so that we need say no more on this subject, but pass on 
to consider his work from other aspects than those from 
which we have as yet regarded it. 
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Sir Joun Maon C.E., F.R.S.—The death is announced 
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A NovEL application of the use of water pressure, promising 
to be of im ce to local authorities in connection with the 
water supply of their districts, has recently been worked out 
by Messrs. W. H. Bailey and Co., of the Albion Works, 
Salford, who have just fixed for the Brighton Corporation a 
water motor nA ag engine, under the direction of Mr. 
Edward machine is somewhat similar to the 
water engines made of late by the firm for organ-blowing, 
lifting, and hoisting purposes, and at Brighton it is employed 
in forcing water from a low-pressure reservoir to one far above 


= level. The engine is y connected with four reservoirs | done 


at Brighton, one bein ended ch fotaneds a second at 
Islingword-road, 70ft. w Park-road ; a third at Race Hill, 
239ft. above the level of -road; and a fourth at 
Warren Farm, a further elevation of 40ft., oot the ange in 


from Park-road reservoir to that of Islingword-road, and 
ing thence to supply the needs of the inhabitants of 
ton below, actuates the engine, which, being set in 
ier forthwith forces a quantity of water to the station at 
Warren Farm, or that at Race Hill, which are not only 
respectively 279ft. and 239ft. higher than, but also 2817 and 
1600 yards distant from, Islingword-road. 

The economy of this arrangement will be at once a 
The only motive power is the water, which is used 
by the inhabitants living on the lower level, the work being 
with no o. cost than that 
engine. Iti hie entirel 


of maintenance of the 


automatic in its action, and having no 
starts without requiring any atten 
the event of there being a sufficient quantity 
r = soe the supply to that 

otionless 


engine delivers from 


pr of the 
ceases, and if both are 
until more water is eel. 


50,000 to 60,000 gallons of water per day into either or both 
of the upper reservoirs. The pump is double-acting, has a 
gun-metal piston rings, valves, and seatings. 
The motor has son gun-metal cylinder, in which works a 12in. 
iston packed with cup leathers 
as well as the valve piston and c 
all either of solid gun-metal or lined with it. 
path ps crosshead, levers, links, and all 
electro-plated except on their 


ine have recently been - 
Co. for or pumping the 


brass lining, 


yun-metal pi 
with their 


indi 
m 
the working pe 
working faces. 
Modifications of this pum 
applied by Messrs. Bailey 
top of high buildings pos the toute water pressu 
not been sufficient to attain that a ow This has been done 
by using the water as required in 
buildings 
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LINKS IN THE HISTORY OF THE 
LOCOMOTIVE ENGINE. 


No, VIII. 

Wirn our last article we illustrated and described 
certain goods engines constructed in 1859 at St. Peters- 
burg, for the Volga-Don Railway, 7 Mr. Ross Winans. 
We now give a section, page 195, of the passenger engines 
built by the same gentleman in 1861, for the same railway. 
Theexternal characteristics of these engines can be learned 
from the engraving, page 191, taken from a photo- 


engines were constructed to burn wood, and, as 
will be seen, the fire-door opening is no less than 28in. 


long by l4in. high. The method adopted for making up | }; 


the fire-door is novel to us, and by no means without merit. 
Only the lower portions of the internal fire-box are of 
copper, the remainder being of iron. The fire-box is no 


STEAM PIPE 


TRANSVERSE SECTION 


less than 8ft. 6in. long, and the grate 6ft. 8tin. The 
boiler barrel is 4ft. 2in. diameter, and the tubes—162 in 
number and 2in. diameter—are spaced jin. apart, and 
are 9ft. long. The grate is 3ft. 5in, wide ; the cylinders 
are 16in. diameter, and 20in. stroke ; the driving wheels 
are 4ft. 6in. in diameter, the bogie wheels being 2ft. 6in. 
The feed pumps are driven by huge excentrics on the 
trailing wheels. 


LONGITUDINAL SECTION 


The valve gear of these bya am is the most remarkable 
feature about them. It is shown to an enlarged scale in 
the accompanying engravings There is, first, the 
ordi distributing slide, on the back of which works 
a cut-off slide for expansion. This gear requires four 
excentrics, two to each cylinder. 1n order that the 
engines may be reversed, they are fitted with Eastwick’s 
patent reversing block—that is to say, a block in which 
are crossed ports so disposed that, according to the posi- 
tion in which the block is placed, the engine wi go 
forwards or backwards. The arrangement is so simple 
and obvious that it can hardly fail to he 
stood without further description. 
t — that the expansion valves have not been 
or some time, although they are now well worn. 
One of the Giaines bes ready been fitted with the link 
motion, and no doubt they will all successfully un 
similar modifications at the hands of Mr. ‘Urquhart. 
We have no small pleasure in thus being able to put 
on record iculars of the construction of very curious 


engines which will soon have passed quite out of sight. | direct- 


We have thus secured some links in the history of the 
locomotive of very great interest. 

Returning from Russia to England, we illustrate a 
curious locomotive, which had a short and somewhat 
eventful life. This engine was called the Lablache. No 
external elevation of it is in existence, but our readers 
willhave no difficulty in understanding what it looked like. 
Our engravings, 191, have been prepared from original 
tracings courteously placed at our disposal by Mr. Joy, 
of Barrow-in-Furness. The engine was built in 1847 at the 
Reaver Foundry, Leeds, by Messrs. E. B. Wilson and 
Co. e idea involved in the design seems to have 
originated with James Fenton, of Lowmoor, but subse- 
quently every one who went into the drawing-office gave 

is opinion, and so the paternity of the engine is some- 
what doubtful. The intention was to get an engine with 
all the parts perfectly balanced. The pistons therefore 
drove rocking shafts, from which connecting rods pro- 
ceeded to the crank pins, as.shown.. A low centre of 
gravity was thus got with a large wheel. The engine 
was intended to work at 1201b. pressure, but there is 
reason to believe that as much as.250lb, has been 
reached. The boiler made steam well, and the engine 
ran quite steadily with a moderate train at seventy miles 
an hour. On one occasion it hauled seventy wagons 
loaded and unloaded round the curve at Derby station 
then so sharp that the train in question made a half 
circle. The Lablache seems to have been used for all 
sorts of work, and to have been very badly treated. After 
a short and somewhat exciting career the fire-box gave 
way from over-pressure, the top of the box being pulled 
away at the sides from the upper rows of stays. What 
ultimately became of the engine we have been unable to 
learn. The idea in not so a form was revived in 
France, some seven years ago, when an engine with 
rocking shafts was exhibited in Vienna in 1873, and 
illustrated in our columns. 


- PUMPING ENGINES AT STAVELEY, OLD 
AND NEW. 


No. II. 

Amonest the other old engines at Staveley there is 
but one which calls for any particular notice. Stand- 
ing nearly midway in respect of. date, between that 
of the old: Smeaton engine, illustrated at page 84, and 
the new pemping, engines, -was—for it has ceased its 
labours—an old: Cornish engine, erected in 1842 at the 
colliery known as'the Old Hollingwood. The engine was 
built by Messrs. Thornewill and Warham, and seems to 
have been at work from the above date down to the end 
of November last. Its cylinder is 52in. in diameter and 
the stroke 7ft. 6in., the number of strokes being from 
seven to nine per minute. The pumps. worked by the 
engine were two ordinary bucket pumps, each 14in. in 
diameter, of the same stroke as the steam cylinder, and 
ooh, one at the bottom of a pumping shaft in 

ep 


and the other 125ft. 8in. from the bottom. The 


2 


annexed Fig. 1 is a diagram taken from this engine when 
making seven strokes per minute, the pressure in the 
boiler being from 10 Ib. to 11 lb. per square inc me = 
the highest in the cylinder is but about 6°2 lb. e 
average pressure given by this diagram is 10°447 lb. 
Some diagrams taken a month previously, however, when 
the engine was making a little over eight strokes—60°3ft. 
—per minute, = an average pressure of 9°26 1b., and 
as some other data were taken at this time this pressure 
may be used. The diameter of the cylinder being 52in. 
its area will be 2123°72 and the power of the engine will 


be 212372 x 926 x — 36.4 P. Theworkdoneby the 


000 

Poe on the other hand, will be that of one pump under 
the full head of 254ft., ora pressure of 1101b. persquare inch. 
The diameter of the pumps being 14in., the area will be 
154 square inches, and ee = 30°95, or 86 
per cent. of the indicated work done by the engine. The 
consumption of coal by the engine over an extended period 
was 577°5 lb. per hour, or 16 lb. per horse-power ve hour, 
rather less than one-third that used by the Smeaton- 
Newcomen engine. The quantity of water evaporated 
by the boilers supplying e engine was 4706°6 lb. per 
hour, or 8°15 lb. per lb. of coal and 130°7 lb. per horse- 
eps per hour. The water used was, however, estimated 

y the capacity of the feed pump, and can therefore only 
be taken as the actual consump- 
tion of steam. Still, if we take 4 1b. per horse-power per 
hour as the consumption of a moderately modern 


pumping engine, it will be seen that both coal and steam | b 


consumption by the old engine may be about four times the 
uantities required by the modern engine. At the time 
the diagrams and the foregoing data were obtained the 
old engine was in state of repair which is very com- 
mon to describe as “all to pieces.” Almost every detail 
of the moving parts was worn almost to dropping apart. 
Pins nearly cut in three pieces in joints with eyes nearly 
through ; makeshift repairs in almost every direc- 


cut 
dergo pac and generally in a state indicative of last da; Its 
wor par 


is now ormed by a fine engine already 
to, and described aft 
in the same colliery was a 


hereafter. 
‘Underground horizontal 
acting pumping engine by Messrs. 


Hathorn, Davey, and Co., of Leeds. This engine was 
worked by a battery of externally fired boilers at bank, 
765 yards away from the en engi About 100 
yards of this pipe is above ground and down the open 
shaft, only about 15 yards being covered either with 
earth or a coating of pipe-covering material made of 
clay, hair, &c. The annexed sketch, Fig. 2, shows tue 


REVETMENT WALL” 


= 
| 


arrangement above ground. The remaining 665 yards 
was in the gait or plane underground eel to the 


pumping engine, a considerable part of the plane bei 

on a gradient of from 1 in 30 to Pin 10. The pi one 
6}in. in diameter inside, and thickn astened 
pt with two-bolt gland-shaped flan steam 
cylinder of the pumping engine is 30in. in diameter, and 
the stroke 3ft., the piston speed = at the time the 
annexed diagram Fig. 3, was taken, July last, 47°16ft. per 


fe 


min. The average was 26°525 lb, The 
diameter of the cylinder being 30in., the area will be 
706°8 square inches, and the horse-power indicated 
x 26°52 x 47°16 26°79 
33.000 

The pump was 248ft. below the water delivery, giving 
a water pressure of 106°76 lb. per square inch on the 
pumps, which are double-acting. The pump piston is 
12in. diameter, giving an area of 113 squareinches. The 
stroke of the pay i is of course the same as the 


19.[31.0 


steam piston, and the work done by the pump will thus be 
113 x 106°76 x 47°16 __ 
33,000 17'24-horse power, or 64°3 per 


cent. of the indicated work of the steam engi 
During an experiment made by the aicens of the 
Staveley Company last July, the coal used per hour 
was appruximately 1188 lb., and the water ereneennes 
10,562 1b., giving 8°9 lb. per lb. of coal, and 40°6 lb. per 
horse-power per hour, the steam consumption being 
395 lb. per horse-power per hour. The quantity of water 
ag into the boilers was again in this case estimated 
y the capacity of the feed pump, and must be looked 
upon as only roughly approximate. The quantity eva- 
rated Dd lb. of coal is, however and it may 
considered too much for externally-fired boilers out- 
doors, embedded to but about two-thirds their diameter 
in brickwork. Still, the consumption of steam was 
enormous, and shows the great cost of working a pumping 
engine below ground, and 765 yards away from the 
boilers above ground. Not only is a great quantity of 
water conde: and run off from the receiver at the 
bottom of the pipe, but the steam which passes through 
the engine is y saturated, and carries with it a 
tremendous quantity of water. The receiver at the 
of the pipe is 2ft. 3in. diameter, and from this the 
quantity of water from the condensed steam was 
measured, and is given by the officers referred to as 
172°81 gallons per hour, or 1728°1 lb., representing 194 Ib. 
of coal. Deducting this from the consumed per 
hour, we have 994 lb. instead of 1188, giving 37°] lb. e 
horse-power per hour in place of 40°6, or 3°5 lb. as due 
to steam condensed on its way to the engine. Some 
results given further on, however, modify this. f 
On the 26th of November last, some observations 


tion by disintegration ; the material is principally blue 
ind, and it rapidly decrepitates under the influence of 
the atmosphere and sometimes tly damp warmth 
from the steam pipes. -This afforded very considerable 
non-radiant protection to the pipes, the temperature of 
the plane being 75, except for a comparatively short dis- 
tance from the bottom of the shaft, where it was about 
60 deg. before the steam was turned on on the day 
referred to, this temperature being due to the -con- 
tinued use of the steam pipe, stopped eight days before. 
That part of the pipe which was at bank and in the shaft 
may be taken as at a mean temperature of 36 deg., making 
allowance for the slightly own 
or 


Boers 
PIT SHAFT 
 STROKE.20 
FIG.3 
il 
oe 
— 
2 
4 the steam im the 
; ong length of pipe supplyin 1s pumping engine. A: 
r The use of the engine discontinued 
’ : eight days, and that part of the pipe which was above H 
ground and mostly uncovered was reduced in tempera- i 
ture to that of the atmosphere, or to about 33—4 deg. The | 
; boilers also through being uncovered were cold though i 
the heat remaining in the previously continuously-heated i 
boiler flues prevented the boilers from descending to ey 
_ Most of that B cs of the pipe—665 yards—which is | 
in the plane and thus beyond the bottom of the shaft, a 
was covered with débris from roof and floor, much of it ; 
being reduced to an earthy and fine fragmentary condi- a 
buried at the surface. Steam was got up in the boilers i 
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and at 3 p.m. was turned into the steam pipe, which was 

uite empty—the cock at the bottom of the receiver at 
the end of the pipe being open—with the —_ of 
about 50ft., which was cane filled, owing to its lying in 
a position slanting upward to the upper part of the 
receiver. The quantity of water contained in this would 
not, however, materially alter the time occupied in suffi- 
ciently heating the pipes to allow steam to appear at the 
bottom. When the steam was turned into the pipe at 
3.p.m. it -was at a pressure of 40 lb. in the boilers ; at 
3.80 water first commenced to be driven out of the 
receiver, the pipe at the lower end still being at about 
75 deg.; at 4.15 a little steam commenced to blow out 
with the water, air a for some few minutes previ- 
ously been blown out. Th pipe then to heat 
rapidly, and by 4.40 steam blew through with but little 
water, and was allowed to blow through until 4.55 p.m., 
the pressure for about ten minutes having stood steadily 
at 31lb. per square inch by a Bourdon gauge in the upper 
part of the receiver. The lower part of the latter is 
shown by the annexed sketch—Fig. 4. The cock—not 


+ 


1 

4 

-| 

! 
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! 
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shown in sketch—from the bottom part of the receiver was 
closed at 4.55 p.m., and at 5h. 34m. the water in the 
gauge glass shown stood at lin. above the bottom ; at 
5h. 94m. it stood at 13in. in the gauge. Thus 1ft. in 
height of the receiver was filled in six minutes. The 
receiver being 27in. diameter inside, and the wood float 
which was set fast for the purpose of the experiment 11°5in., 
the annular area filled was 572°556— 103'869 = 468°687, 
say, 468°7 square inches ; this by 12in., the height of the 
annular cylinder of water, gives 56244 cubic inches, or 
3°254 cubic feet = 203 lb., or 33°83 lb. per minute. The 
pumping engine, the rising main from which was discon- 
tiected so that the water pumped only fell back into the 
sump, the engine doing little work, was then started 
and after it had worked a few minutes the rise o 
water in the receiver again measured. At 5 h. 22 m. 
it stood at lin. in the glass, having at that time 
been let out to that level, and at 5h. 35 m. it 
reached 13in., making the same we. of water 
as before, but in thirteen and a-half minutes, giving 
but 15 Ib. per minute. The pumping engine was again 
stopped and receiver blown out. The rise in the gauge 
was again measured, and showed 12in. between 
5h. 424m. and 5 h. 52} m., or ten minutes, being at the 
rate of 20°3 lb. per minute. Another similar observation 
was made after a short interval, when the pipe and 
receiver had been under steam nearly three and a- 
half hours and the air in the plane had reached a tem- 
perature of 85 deg. The rise in the receiver was then at 
the rate of 12in. in 23°3 minutes, or 8°7 lb. per minute. 
During the whole time the pressure in the boiler was 
maintained at 40 lb., with the exception of about twenty 
minutes after steam was turned into the cold pipes; and in 
the receiver it remained at 30—31. The rate of condensa- 
tion, it will be seen from these figures, differed very much 
from the first measurement. After blowing through was 
first stopped, it was 33°84 lb. per minute, then, with the 
steam in motion supplying the pumping engine, the con- 
densed water caught in the receiver dro to 15°04 lb. 
per minute. Again, with the engine still, there being no 
motion of the steam through the pipe as at first, it rose 
again to 20°3 lb. per minute. This fell to 8°7 lb., or 53°2 
| per hour, when everything was thoroughly 
eated, and at this rate with no steam passing 
through the pipe the condensation was apparently con- 
tinuous. What the actual condensation would be with 
the engine at work it would be difficult to find, as much 
of the water would the receiver and go through the 
engine. The rate of condensation, however, due to the 
piping would not probably after long continued working 
under the conditions, be less than 10]b. per minute, or 
600 Ib. per hour with the engine still and no 
steam i The figures thus obtained cannot of 
course be taken as giving any satisfactory data as to the 
condensation in steam pipes generally, but for this par- 
ticular case it will not be altogether unprofitable to find 
the rate of condensation per unit of area. It must be 
remembered that more than six-sevenths of the pipe was 
in still air, and under the covering above referred to 
which probably formed, with few exceptions, as good 
a non-conductor as could be had, the bind being an 
exceedingly bad conductor, and even where the fragments 
of the bind were not small the interstitial air would act 
very efficiently, and probably a considerable part of the 
pipe would be in an envelope at a temperature almost 
that of the pipe itself. 
_ The diameter of the pipe as above stated was 6°5, and 
its thickness 1°125in., its external diameter 8°75in., and 
its circumference will thus be 27in., or 2°3ft. The pipe 
is 765 yards, or 2295ft, in length, and its superficial area, 
including 10 per cent. for flanges, will be (2295 x 2°3) + 


(= a x 10 ) = 5680'125 square feet, or say 5680, 


The average pressure of steam throughout the length of 
the pipe would be about 341b., with a temperature T= 
279 deg. The temperature ¢ of the atmosphere, as above 
stated was at a mean 36 deg. for a length / of 100 yards of 
the pipe, and ranged from 60 to 85 in the length /’ of 655 
yards in the air way or plane. This temperature ¢” may, 
assuming the condensation the same for the two diffe- 
rent ranges of temperature between higher and lower 
limits, be taken as + °° ‘The mean tempe- 
rature ¢ external to the pipe will thus be fit ele 
67°77 deg. Taking the above ee of water from 
steam condensed per hour, 600lb., we have steam con- 
densed per square foot of surface of pipe per hour = 


oO = 01058 Ib, and as T — ¢ = 211°3 deg, the 


steam condensed per square foot of surface per 
hour for each degree of difference of temperature 
will be ae = '0°0005 Ib. for the temperatures con- 
cerned; with other temperatures this ratio would vary in 
accordance with Dulong’s formule. 

With the engine at full work, the quantity of steam 
condensed in the receiver was eval. over a period of 
six days, during last October, and the mean of all the 
measurements gave a rise in the receiver of 14in. in 
10°06 minutes, This is equal to 12in. rise, or 203 lb., in 
8°64 minutes ; and 203 + 8°64 = 23°5 lb. per minute, or 
1410 Ib. per hour. The surface of the pipe being 5680ft., 
the condensation per square foot per hour, with the 
engine at work, was then 1410 + 5680 = 0-25 lb., and 
assuming a range of temperature at the time of 200 deg., 
the condensation per square foot of pipe surface, and ae 
es of difference of temperature, was 0°00125 lb. The 

ifference between the quantity of steam used when the 
engine is at work and when no steam is sey, Spe. 
the pipes, is well illustrated by these figures. The great 
difference might, perhaps, have been expected by anal 
with the fact that steam, in actual presence of a sheet of 
water, condenses comparatively slowly until the water 
commences to move, when condensation is immediate— 
an illustration of which may be found in the action of 
the pulsometer. From the two sets of experiments with 
this long length of pipe, we have thus— 


Steam condensed per foot of pipe surface without Ib. 
movement of steam... ... O°1058 
Steam condensed per foot of pipe with 
passing towork engine ... ... 0°2500. 


Thiscondensation shown by the foregoingisless than that 
found previously by experiments made with pipes clothed 
with materials of different kinds and in different ways. 
Before referring to these, however, it may be noticed that 
in a paper on direct-acting pumping engines and — 
for high lifts in mines, by Mr. Henry Davey, read before 
the Inst. M.E., October, 1874, it is stated that the con- 
densation in a pipe 1100ft. long conveying steam to an 
underground pumping engine working with a direct lift of 
950ft. in the Morton Pit at Clay Cross, is 8 cubic feet per 
hour when the engine is standing. The pipe is 74in. internal 


of condensation within the several groups did not exceed § per 
cent., proving the uniformity of the conditions under which thi 
were placed. The pipes were then coated, and trials made wi 
steam of successively increasing —- of from 1} to 2 atmo- 
or from 1641b. to 301b. absolute per square 
inch. The experiments lasted from forty to fifty-six minutes for 
each pressure of steam applied; and an abstract of the results is 
furnished in the annexed table :— 


Results of Experiments on the Condensation of Steam in Pipes. 


Steam condensed per hour per square 
Absolute Temperature. foot of external surface of 
pipes, in the several groups of pipes. 
| ist. | 2nd. 8rd. 5th. 
lerence/Straw \Pottery Plaster 
| | coat. ne coat. | coat. | coat. 
Ibs. |Deg.|Deg.| Deg. | Ib. | Ib. | | Ib. 
16°5 | 2180 | 4674 171°6 | +189 | 496 | *170 | | 
16°5 218°0 | 33°8 184°2 *152 | *485 | *205 *262 
184 | 2934 33-7 | 189-7 | -164 | +555 | +186 | +229 | +287 
18°4 223°4 | 27°1 196°4 | *182 | *571 
22°0 233°2 | 41°5 191°7 | *246 | °576 °254 *244 *320 
22°0 233°2 | 36°5 196°7 | *164| — | "250 
22°0 288-2! 88°1 | 197-1 *178 | | “— 
| 233°2 28-9 | 208-8 | -201 | “686 -264 | | +346 
25°7 241°6 | 43°S 198°4 §*244 | | *875 *889 
25°7 241°6  36°5 — | *285 *369 
29°4 249°l 205°8 } °262 | °721 | °270 "342 "379 
29°4 249°1 30°6 218°4 | *225 “621 | *250 *328 *836 
Averages | 
22°0 =| 233°1 | 36°5 196°6 | 581 | 229 *286 


When the plaster coat of the fifth group was painted white, an 

average of 0°307 lb. of steam was condensed per square foot of 
ipe-per hour ; and the second group, with the felt coating, con- 
ensed 0°313 lb. of steam oe’ square foot per hour. 

From these data, Mr. Isherwood, assuming that the rate of 
condensation in still air isin the ratio of the difference of tem- 
perature for each up, deduces the following constants for an 
absolute of steam of about 221b. per square inch ; for 
the quantity of steam condensed, and the quantity of heat radiated 

square foot of external surface of pipe per hour for 1 deg. Fah. 
of temperature :— 
Steam Heat 
. radiated. 


P Units. 
Bare or uncovered pipe... .. .. ++ «+ "00302 .. 2°875 
Coated with straw . “00101 .. 0°962 


Cased in pottery pipes, with airspace <. .. 


Couted with old felt.. .. .. .. .. 1°478 
Coated with plaster of y earth and hair.. 00166 1°575 
The same, painted white .. 154 


At the Paris Exhibition 1878 some e 
made to determine the relative value of different kinds of 
pipe covering material. The experiments were made by 
fM. Geneste, Herschel, and Co., with twelve vertical 
steam pipes, all of the same dimensions, and being all 
change simultaneously from one boiler, so that the 
action of the steam was precisely the same in each case. 
Some of the tubes were bare, and the others were 
covered with different non-conducting materials, — 

following are some of the results arrived at, as published 


riments were 


diameter, and is clothed with a so-called non-conducting | in the Moniteur des Fils et Tissus:— 
cement. Taking the external diameter of the pipe as = . 
of 2°5ft., its area wi 2750ft., an ing 10 per cent. | pesori covering 
for flanges it will be 3025 square feet. The condensation state | Thickness of 
8x 624 the surface of the pipes ESR 
was thus 0°165 lb. per square foot of pipe 5 EE 
per hour. the engine is work the 
ls greater in the proportion of 8 to 12. r. Davey’s 
paper does not give the temperature external tu the | nen 
pipes, but the steam pressure is given as 45 lb. Although | Covered with plaited straw . 2°00 » | 167 | 0-87 
the pipes were covered with a cement it is questionable | composition | 
if they were as well protected as those at pecans 5 which, | Composition B 1°58 » | ms | Oa 
for the ter part of their length, were cove te | ” 
loose débris which prevented the circulation of airand were | ‘Asbestos |. |. tie 315 | 2 | 79 | OSs 
moreover in the plane at a comparatively high tempera- | Silicate cotton eee ee 2°36 » | 167 | 0°27 
ture, while nine-elevenths of the Morton Pit pipes were | 
evidently in the pit shaft. The figures obtained in the Old : s 


Hollingwood Pit are not put forward as applicable in 
consideration of the condensation of steam pipes under 
any other conditions. They are not, however, without 
interest in particular cases. 

During the = few years some very valuable ex 
periments on this subject have been made, and we 
may here repeat some of the princi results. 
Although it is twenty years since M. Burnat com- 
municated an account of some valuable experiments 
to the Société Industrielle de Mulhouse it was no 
it appears, until 1875 that these were transla 
into English, and it was then done by Mr. B. F. Isher- 
wood, who discussed the results in the “Journal” of the 
Franklin Institute in 1875, and an abstract of his com- 
munication appeared in the “Proceedings” Inst. C.E., 
vol. xli. From the latter we take the following :— 

The experimental apparatus consisted of five parallel groups of 
cast iron pipes; eac up contained four pipes 4°72in. in 
diameter externally, and jin. thick, an aggregate surface of 
58°47 square feet being exposed for each group. The grou 
were placed at distances apart of 39°37in., and were inclined at 
an angle of 1 in 20, They were severally connected at the higher 
ends with a steam pipe from the same boiler, and drained into 
se te tanks at the lower ends. The apparatus was placed in 
a large unheated hall free from air currents. 

Four of the groups of pipes were coated, the - of one 
—_ having been allowed to remain in their natural condition 
as they left the foundry, thus:—First group: Covered with 
straw laid lengthwise to the thickness of O‘6in., bound with 


straw rope wound — it. Second group: Left bare. | C: 
id in a pottery pipe, with an air space | b 


Third group : Each pipe 
between the two, and coated with a mixture of loamy earth and 
chopped straw, covered with tresses of straw. Fourth group: 


Covered with cotton waste to a thickness of lin., wrapped in | F; 


cloth bound with string. Fifth group: Coated with af 


sition of clay and cow’s hair to a thickness of 2°36in. Finally, | D 


trials were made with the second group of pipes by coating them 
with some old felt which had been treated with caoutchouc ; and 
a second trial of the fifth group, after the composition had 
an with all th of pi 
was made e ps pes 
bees, Sound thes the variation the ete 


The above figures show that the best results were 
obtained with the straw about 4in. thick ; then follows the 
silicate cotton ; after that asbestos ; whilst the materials 
A B and ¢, representing three approved boiler 
cements or non-conducting compositions, ra: 
showing a result very little better than that of a bare 
tube, polished. Taking into consideration its incombus- 
tible and indestructible properties, the silicate cotton 
proved to be by far the most preferable substance as a 
non-conductor ; whilst its cost is, according to the 
makers, Messrs. D. H. Dade and (o., Bermondsey, much 
less than asbestos, 

These results will be seen to accord with those of the 
experiments made by Tredgold, who found that 182 
square feet of surface of iron steam pipes produced one 
cubic foot of water per hour from steam at 17°8 lb. abso- 
lute, or a temperature of 221 deg. in a room, in which the 
air was at a eenpenetane of 60 deg., giving 0°352 lb. of 
water per square foot of surface, or, the difference in the 


P*| temperatures being 161 deg., 0°0022lb. per square foot 


per degree of difference. 


Tue Institution or Crvit ENGINEERS.—We are asked to 
state that supplemental meetings for the reading and discussion 
of papers by students of the Institution have been appointed for 
the following Friday evenings :— 12th and 19th, and 
April 2nd, 9th, and 16th. The subjects to be dealt with on these 
evenings are respectivel : **Storage Reservoirs,” by Walter 
radoc Davies; “‘The Manufacture of Bessemer Steel Rails,” 
Horace Allen ; “*The Construction of Brick and Concrete 
” by Ernest van Putten; “ Motive 
ele Shaw; and ‘ Railway Tires and Tire 
‘astenings,” by Robert Read. The chair will be taken at seven 
o’clock on each evening, and successively by Mr. Giles, M.P., 
. C. William Siemens, F.R.S., Mr. Rawlinso: 


Dr. Pole, F.R.S. and Mr. Berkley, 


Egg-sha Sewe 
Power, a H. 8. 


C, 
h f The 


students have been reminded that the council are prepared to 
award the Miller Scholarship of £40 per annum for three years if 
® paper of adequate importance is received, as well as Miller: 
Prizes for other approved communications, and it has been inti- 

pods series of arranged, 


mated that a students’ meetings will be 


_ 
00116... 1°106 
1-383 
Straw is thus the most effective material for coating 
steam pipes, but there are obvious objections to the 
use of straw, especially at high temperatures, The 
efficiency of a quiet air envelope is shown by the above 
tables, the pottery coating with an intervening air space 
being nearly as good as the straw. This coating may be 
| used in many situations, but not in all, as the anny 
sleeve would be very liable to be broken or disarranged. 
| 
| | 
a 
if 
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THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of Patents. 


*,* It has come to our notice that some applicants of the Patent- 


much unnecessary and annoyance both to themselves and 

to the Patent-office officials by giving the number of the of 

THE ENGINEER at Specification require is referred 
instead number of the Specification. 

The mistake made by ing at THE ENGINEER 


Grants and Dates of Provisional Protection for Six Months. 
97. Steam Enctnes, J. C. Stevenson and J. B. Price, Preston.—9th 


January, 1880. 

145. Vatves, W. Gedge, W: Lendon.—A com- 
munication from St. Pierre, Rueil, France.—13th 
Janua 


172. VestiaTon, 6 G. L. Scott and 8, Hallam, Lancaster-avenue, Fennel- 
Manchester.—14th 1880. 
322. and Storrers. A. 8; t, Hamburg.—A communication 
from C. Richter, Hamburg.—24th January, 1880. 
Bower Fountain, J. F. Hoyne, Kingstown.—26th January, 


683. Depositine Various MeTats on Lack, 8. H. Musgrave, Middleton- 

1. Catrie Criss, T. Warner, ley, 
715. Roap-sweerine &e., Macuines, J. Barker, J. Barker, and D. Barker, 


Oldham. 

717. Iron, A. Murdoch, 

. Waterrroor Hose Pirr, 

725. Evecrraic Lames and CanpLes, Imray, thampton-! 
Procédés Paris. 

729. AXLE Boxes Lake, Southampton com- 
munication from T, Haynes, Kansas, M’ —18th February, 


880. 
781. Sream Generators, J. Millwall, London. 
733. Kironen Ranoes, W. H 
735. for W. B. Wilkinson, Kingston-upon- 
789. Purtryina Cast J. Southampton-buildings, London.— 


A ee Chapin, Aldine-square, Chicago, 
Illinois, 


Stone or Marstr, W. E. Strand, 
London.—A communication from W. H. Hoopes, Baltimore, land, 


U. 
ase Brake Apparatus, F. W. Eames, Leeds.—19th February, 


.47. Hooxs and SHACKLES, W. Mo. -Brown, 
751. TeLecRaPH WIREs, 
communication from A. 
758. Enotes, T. W. 


‘and LOWERING Boats, &c., L. Thomas, Bayswater, 


759. ApPLyinc SeveraL Cotouars to any Surrace at the same Time, D. T. 
Powell, Saint Bride-street, London. 

761. Castine STEEL Incors, J. H. Rogers, South Wales Iron and Tin-plate 
Works, Lianelly.—20th February, 1 

767. Rovcus for Horse-sHoes, G. G.T. Mackley, Shoreditch, London. 

769. CoLOURED IMPRESSION STAMPS, H. Palm, Vienna, Austria-H 
—A communication from J. Schmidt, Vienna, Austria-Hungary. 

775. Permanent Way, W. C. Homersham, Roderick-road, yulldings on. 

777. &., Correr, W. R. Lake, Southam 
don.— A communication from C. F. Hargreaves, de Janeiro, etre ral 
—2ist February, 1880. 

Sounpine Apparatus, W. Thomson, 

788, Exmunatina from R. M. Moir, Branch 
Hillside, Hampstead, London.—A communication from from J. Deby, 
Huelva, Spain. 

oe Locks, W. Shears, Thaines Ditton. 

791. G AS, Chamberlain, , London. 

REELs, SPooLs, &e., Cornish, Heaton Villas, Peck’sam 
on. 

797. the Srzep of Encrves, W. R. Lake, 
buildings, London.—A communication from J. B. Sheppard, 
delphia, Pennsylvania, U.S. 

799. CapsuLes, T. M -street, Charing-cross, Westininster. 
—A communication from F. A. Paris.-- 23rd February, 1880. 

Inventions !Protected for Six Months on the Deposit of 

Complete 
836. Finisntno Textite Faprics, A. M. Clark, Chancery-lane, 


London.— 
A communication from D. miltbury Massachusetts, and 8. 
Fisher, New York, U.8.— 


853. 8. Bream ENGINE NE Noh W Westerly, Washington, U.S. 


880. 
867. Fountain ENS, W. P. Thompson, London.—A com- 
from A. M. Sutherland Brown, Brooklyn, New 


909. Stra: Bots, Var Varies Mon place, R Loi 


Lawrence, J. A. ‘aan Hamilton, Uk and March, 


Patents on which the Stamp Duty of £50 has been Paid. 
850. Fitter Presses, C. len.—2nd March, 1877. 


Pieper, Dresd 
877. PORTABLE N. Clayton nd J ttleworth —b5th 
an Shu » Lincoln, 


1503. DurLex Pumpine W. Morgan-Brown, thampton-build- 
, London.—18th A an 


846. PReservine Raw EAT, Collyer, Highfields House, Leicester. 


cin, &e., J. B. Ellison, 
ENTILATING BUILDINGS, J. Park Cross-street, 
March, 1877. 


Paul’s-street, Leeds. —8; 
983. Water and other Liquips, F. Hocking, Liverpool.—12th 
1500 G. Duerr, Heywood, Lancaster.—23rd Febru- 

ar. 

856. or G. H. Ellis, Hart-street, Bloomsbury, 


London.—38rd Mc 
861. os &.,G. Ashworth and E. Ashworth, Manchester.—3rd 


Dresstno C &c., G. W. 
, ahd J. Betjemann, Pentonville-road, 


904. for Orpnance, R, Hadfield, Sheffield. 
AL R. Hadfield, Southampton-buildings, London.—7th March, 


969. Wasnina, &c., Macut W. Smith, D. Marks, Midgley, 
hley.—10th "March, 187i. 
1007. 8. Pitt, Sutton.—13th March, 1877. 
Moriow for Canpino Enotes, J. Tattersall, Preston.—6th 
a 

917. DecoRTICATING Macuivery, W. R. Lake, South ton-buildi 

London.—7th March, 1877. va 
Bracewell 


and W. Pickup, Burnley, Lancashire, 


Patents on which the Stamp Duty of £100 has been Paid, 


pool 
Marc, es of Steam Borers, &c., W. R. Watson, Glasgow.—7th 


894. Dryina Down Waste ALKALINE SOLUTI ones, Ellerslie 

Walton, Liv —12th March, 
REPARING T. . Rushton, T. 8. M A 
bes Bakino Piaster, T. J. Smith, Fleet-street, London.—bth 
are 


. Biocks for Horsrix A 
19th March ia or Lowrrine Wzicuts, W. Thomson, Glasgow. 


839. Co M 
>MBING G. Little, Oldham, and T. C. Eastwood, Brad 


or Scurrizs, C. I. Remmett, Wolverhampton.—10th 
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Notices of Intention to Proceed with Patents. 
4314, Fasrenrne Boots and Ssors, H. T. Weston, Havelock-square, 
Sheffield. —23rd October, 1879. 
Marat RESERVOIR W. Wiley, Birmingham.—28th October, 


4408. Securtne Stair Rops, C. T. Hill, Heywood, Lancaster. 

4414. Gas Burners, T. Heron, Manchester. 

4418. TRANSPORTING LoaDED Wacons, &e., 's. Nicholls, Parliament-street, 
London.—29th October, 1879. 

4427. — BACKBAND Suarr Tucs, J. G. Shipley, Regent-street, 


4430. with Sucar of Frorrs and Pzets, BE. H. Hill, Com- 
mercial-; London. 
4432. APPLIANCE to be Fitrep to a Horse’s Bripxs, M. V. Bligh, Brighton. 
—B80th October, 1879. 


4456. Prorectixa SuRFack and UNDERGROUND TELEGRAPH Wirzs, J. T. 
Liverpool.—A communication from C. Linford. 
OULDING C. Ezard, Manchester.—1s November, 1879. 
une. TreaTMENT of Coat, C. Tellier, Route de Versailles, 
4477. Dyeina, &c., Hanks, 8. Mason, jun., Manchester, and J. Conlong, 


of Taree or More Sipep von 
eipaiger Berlin.—A communication 
Ww —8rd November, 1879. 


4484. Straps and Dxivine Banps, W. McG. Compton, Russell-street, 
Bermondscy, London.—A communication from A. ‘Mickelthwate. 


4488. Derectine the Presence of Gas in Coiientes, &c., J. Jones, 
Vale, Monmouth. 
90. Ferro-pHosPHoRes, F. C. Glaser, Linden-strasse, Berlin.—A com- 
ye from the Hoerder Bergwerks und Huetten-Verein. 
4494. Crusnine, &c., PHOSPHATES, R. Lake, ith 
ndon,—A communication from H. B. Dunham. 
4495. Mepictnat Conrection, A. mn, jun., Edinburgh. 
4496. STARCH-CONTAINING MATTERS under 


— Chancery-lane, don. -A communication from ‘tin 
ie 
4497. STEAM a P. Jensen, Chancery-lane, London,—A communica- 


tion from G. Hi 

4499, Startine, dc., the of Motion of Venicies on Ratzs, H. 
P. Holt, Royal Insurance-buildings, Leeds, and F. W. Crossley, Great 
Marlborough-street, Manchester.—4th November, 1879. 

4514, Water or Fiurp Meter, D. J 


ohnston, 
Covers, T, Jones, Rowley Regis, orcestor.—5th November, 
4526. Errectine Locomotion, W. ae Otley. 
B, Elw Ryton, Salop. 


4528. Raisinc VENETIAN P. 

4530, TRAVELLING JIB CRANES, T. 

4537. Carprina Macarnes, B. Hunt, Serle-stree Lincoln’s-inn-fields, 
London.—A communication from T. Kersha November, 1879. 

4548. Paintine Presses, H. P. Trueman and J. a. New, Birmingham, 

4558. Dressinc Comss, J. Hart, Handsworth. 

4563. Errecrina INTERCHANGE of TEMPERATURE in Fiuips, J. 
son, Lincoln’s-inn-fields, London.—A communication from J 
Mignon and 8. H. Rouart.—8th November, 1879. 

4509, Or Cans and Feepers, T. H. Price, ’Brasshouse-passage, Birming- 
ham. 


4575. Prerarma Piastic MarertaL, W. R. Renshaw, Tuntstall.—1l0th 
November, 1879. 

4577. Suppty of Gas, Thorp, Whitefield, and R. Tasker, 
Prestwic! 

4578, WasHina, &c., Cc. Hi 

4590. Execrrio Licutine, G. P. Harding. November , 1879. 

4601, BeRnceaunerres, J. F. 'W. Sanders, Torquay. 

4602, Sewinc Nespies, W. M - Brow 
London.—A communication from T. F. "Tillinghast November, 
1879, 

4628, Auromatic Sewine Macuines, W. R. Lake, 
London.— A communication from T, Carmagnolle. 

4629, Uriitsation of Staas, A. Cooper, Darnall, Sheffield.—13th Novem- 


1879. 
bere -buildings, London.—A com- 


ah 


4693.’ Stop-HmcEs, W. Lake, Southam; 
munication from J. M. Dodge,—15th November, 187' 
4730. ForMING BUTTON-HOLES, G. Browning, 
4731, Measurine and Foipine Ciora, J, cClure, Belfast. 
4734. Wasuine and Rrvsino Borr.es, &c., W. Laing, Monkwearmouth.— 
N 


20th November, 1879. 
4749. FoLpine W. Cutler, Birmingham.—2lst November, 1879. 
4844. Lamps and Lanterns, W. , G .—27th November, 1879. 
4882. Hanoine Lirrs or Hoists, M. Kennedy, Ulverston.—28th N ber, 


1879. 

4909. Lusricatina Enornes and other Cyriinpers, J. J. Royle, 
Market-street, Manchester.—lst December, 187: 

4953. Cray, &c., T. Messenger, Loughborough.—3rd Decem- 
ber, 1 


9. 
4968. PREveNtTING Waste of Water, J. Sampson, Liskeard.—4th Decem- 
ber, 1879. 
4996, 00, Inpicarons, J. H. Storey and J. W. Kenyon, Manchester.—6th 


5016, STOPPING Freep of Spixxinc Macutnes, H. Martiny, 


1879. 
5086, WALDINO "Bars of Bessemer Srezt, B. J. B. Mills. 
unication from W. T. Block. 

December, 1 


5252. Sewina MACHINES, Newcastle.—23rd December, 1879. 

5812. Roap Locomorives, arding, Rue de la Chaussée, d’Antin, 
Paris, and W. L. Holt, Sit, ‘Houlevard de Port Royal, Paris.—29th December, 


1879. 
5320. Wasnino and Dverna, G. Keighley.—30th December, 1879. 
18, Laura, J. "J. W. Bwan, Janwary, 


47. TREATING Gurra-Percua, &c., H. Gerner, New York, 
U.S.—6th January, 1 

94. WATERPROOF R. Condy, Garlick-hill, London.—9th 
January, 1880. 

200. SuppoRTiNG Boptes in Water, W.|C. Brown, Sheffield. —16th January, 


1880. 
Lamps, J. W. Swan, Newcastle-on-Tyne.—20th January, 


288. ConpEnsino, &c., MoLTen Merats,jA. Davis, Westminster-chambers, 
London.—22nd January, 1880. 

807. InrERLocKING RatLway Point and Levers, W. P. Smith, 

Winn. F. H. F. Engel, Hamburg, Germany.—A 

$12. HorizonTaL WIND-WHEELS, ‘amburg, Lom, 
communication from 0. F. F. Stein.—23rd January, 1880. 

$76. Mituinery, Hat, and other Boxes, W. Dickinson, Manchester.— 

London.—A 


January, 1880. w Tak 
410. &c., W. thampton-buildings, 
communication from F. Baudinot.—29¢h January, 1880. 
534. ADVERTISING, J. Birmingham. 
645. Purmryvinc Coat Gas, C, C. Walker, Lilleshall, and W. T. Walker, 
hgate, London.—7th February, 1880. 
— Bars, W. P. Birch, Cranford, Northampton.--l0th February, 


593. Paints or Compositions, M. Rees, Mumbles.—11th 
619. Coat Gas, J. F. G. Cromschréder, Prince of Wales-road, — 
12th February, 1880. 
72. Lamps, &c., J. Imray, South- 
from La Société 


ampton-build: munica‘ 
Electri Jablochkoff. —18th 1880, 
753. ENGINES wena’ by Sream, &c., Vapour, T. W. Barnsdall and 
Newark. —20th February, 1880. 


H. G. 
Sounpina Apraratos, Sir W. Thompson, Knight, | 


708. Bonniss, &e., + Cornish, Heaton Villas, Peckham-rye, London. 


830. TEXTILE A. M. Clark, Chancery-lane, London.— 
communication from D, C. Sumner and 8. 8. Fisher.—25th February, 


1880. 

All ha an interest in g any one of such a; ions 
in writing to such application 
at the office of the Commissioners of Patents within twenty-one after 


List of Specifications published during the week ending 
1828*, 6d.; 3875%, 4d.; 2217, 6d.; 2222, 6d.; 2243, 8d.; 2304, 6d.; 2434, 6d. 
6d.; 2480, 4d; 


2478, 6d.; , 4d; 2482, 6d.; 2575, 6d.; "9582, 6d.; 2657, 4d.; 2681, 6d.; 
2702, 4d.; 2719, Gd.; 2729, 6d.; 2743, 6d.; 2746, 8d.; 2768, 6d.; 2770, 4d.; 
2782, 4d.; 2787, 6d.; 27: 3 2809, 6d.; 2819, 6d.; 2821, 6d.: 2824, 6d.; 
2825, 2d.; 2826, 8d.; 2832, 4d.; 2888, 4d.; 2843, 6d.; 2852, 6d.; 2878, 6d.; 
2880, 6d.; 2882, 6d.; 2887, 3 2895, 4d.; 2896, 6d.; 2010, 6d.; 2914, 6d.; 
2918, 6d.; 2931, 6d.; 2933, 6d.; 2038, 6d.; 2939, 6d.; 2974, 3 2977, 6d.; 
9, 6d.; 2991, 8d.; , 6d.; 3004, 6d.; 8074, 6d.; 3110, 2d.; 3120, 2d.; 
8121, 2d.; 3123, 2d.; 3125, 2d.; 3132, 2d.; 3134, 2d.; 3195, 2d.; 3137, 2d.; 
8148, 2d.; 3144, 2d.; 8145, 2d.; 8147, 2d.; 3155, id 8160, 2d.; 3161, 2d.; 


8168, 4d.; 3170, 2d.; 3174, 4d.; 3175, 2d.; 3178, 2d.; 3179, 2d.; 3193, 2d.; 
$194, 4d; 3195, 6d.; 3240, 2d.; Fy 0. 4d.; 4375, 6d.; 4654, 6d.; 4711, 6d. 


*,* Specifications will be forwarded by on 
roceipt of of ls. must be 
remitted by Post-office order, yable at ¢ the 5, High 

Reader Lack, Patent-office, Southamp- 
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ABSTRACTS OF SPEOLFIOATIONS. 
Prepared for Tax at the office of 


er Majesty's 
1995. Locks anp Dock Gatzs, 4. M. 20th May, 1879.— 


placed by a be leaf or door, having a smooth sliding or sda 
rectilinear to-an 


the door is withdrawn to give passuge to vessels. 
2205. Porirication or AND IRon, P. Jensen,—Dated 20th May, 
1879.—(4 communication.) 4d. 

This relates to the manufacture of steel or steely iron from phosphoretic 
pig iron by a combined process, consisting of preliminary metal refining 
operations conducted in a silicious lined - ‘ Bessemer ” converter or other 
suitable refining furnace, and an i t ¢ of the 
fluid partly refined metal contuining a total amount of silicon and —— 
of from about one-half to about one B a cent., and containing also 

horus in a basic lined “ Pernot “Siemens” or other Bm 
wrnace or heated ladle with basic ‘addition. 
24065. IW. L. Wise.—Dated 17th June, 1879.—(A communi- 


cation. 
The shafts of the rollers instead of being mounted in bearings have 


small cylinders or wheels keyed 
rotate on the ge emer of anti-friction wheels. 
of the machin 


anp TooTHED WHEELS, G. L. Scott.—Dated 21st 
‘une 
consists in a method of ot. wien to the trammel or radial 
arm which carries the segmental pattern. 
24090. Crock Movement, J. Merzbach.—Dated 21st June, 1879.—(A come 
munication.) 6d. 
relates, to a spring consisting of 


of steel in combination with an excentric Sosy, Me 

rena (or substitute therefor) constructed an: 

mpensated and counte: and range or Dalanetng 
ly in two > parallel circles or on two parellel plains. 


ee. Mattina, F. Wirth.—Dated 26th June, 1879.—(A communication.) 


This consists in the arrangement of air canals with — i 
provided with valves, which in conjunction with ventilators 
chimneys serve at will either to introduce fresh air or to cause Sen ae cir- 
culation of the air in the germinating chambers. 

2656. limersine TELEGRAPHIO-CaBLES, 4. Blondot and J. 
Bourdin.—Dated 1st July, 1879. 6d. 

The cable is wound with regularity on a drum, to which the movement 
for unwinding is given Wy, gear, which is capable of varying the 5 a 
At the stern of the vessel is a pair of delivery rollers with a Poon: ouc 
surface, —— — by the shaft of the drum with the aid of two inter- 
mediate d it, a round strap which passes over the drum 
and has = ya tightening d 


levice; and secondly, a brake 
analogous to those employed to obtain a regular tension of the thread in 
a sewing machine, 


2670. Linx on A.C, Henderson.— Dated 2nd July, 1879.—(4 commu- 
nication.)—(Not ith.) 2d. 

The principal or link forming piece of the machine is actuated by three 
toothed ve between which it is interposed. This link former is in 
two parts, made solid by two projections on its nave, and two cheeks 
with which this piece is furnished gear with the toothed wheels and leave 
between them at the bottom a flat or bent throat or gorge. 

26'79. Looms, 7. Sagar.—Dated 2nd July, 1879. 6d. 

The lever on the — rod which holds the reed in its aes 
loom. y the pring or springs and b: 
means, is to be held porter fast just before and whilst the weft In being 
beaten in by a catch which i carried on a stud fixed upon the sla: oor 
This catch aust epogine action and released at any desired part of 
traverse by a link or radius bar worki:g upon a stud _, cages 
venient part of the loom and connected to the catch ; or th cs 
be actuated in the same manner by sliding on a bowl working onas 
or upon a fixing on the loom. 

2'714, Foot Warmers, &c., W. P. Thompson. —Dated 4th July, 1879.—(A 
communication, 

This consists in furnishing the foot warmer with a Lo gm below, 
which traverses the floor of the carriage in such man’ atm | 
the of the combustible. This tube will be divided Bev 

, of which some serve for the entrance of air and others for the oxit 
the gas. 
ares APPARATUS FOR CATCHING MELTED PaRTICLES FROM CANDLES, IV. 
R. Lake.—Dated 4th July, 1879.—(A communication.) 

This consists of a concavo-convex plate, having a “a in its centre for 
the passage of the candle ; ‘extgnding mer the branches or arms 
soldered within a collar and extending under the the: the inner end of 
one of these branches passes a istance beyond the ae 
a and thus serves to prevent the plate from rubbing again’ 
candle. 
2757. Drvine Grain, &., F. W. Scott.—Dated 7th July, 1879. 6d.] 

This consists in the construction and arrangement of a cylinder and 
the combination therewith of suitable feeding, and 
‘or apparatus, so as to admit of grain or Saar material being dried 

its passage through the cylinder or apparatus, 
1. MANUFACTURE OF ARTIFICIAL W. von Nawrocki.—Dated 
Vth July, 1879.--{4 communication. 


This consists of moulding the artificial teeth by | 
the teoth in the lowor part of a divided plaster of Paris mould = 
in 


2773. DRILL, Burchardt,—Dated 8th July, 1879.4 commu 
nication, 
consists = the arrangement of two lar rollers d of 
separate hina of suitable cross section, of which the front one impresses 
the furrows into which the seed is deposited and the hind one covers the 
seed with soil by parting the ridges or hills formed by the former. 
Way or Tramways, §. Nicholls.—Dated 9th July, 
1 

This consists in a tramway rail constructed of two half rails bolted or 
rivetted together side by side, with distance blocks between, ofa combi- 
nation of a longitu groove or channel formed on by inner side of 
‘bot rails with the cast iron distance blocks fitting th 
2812. AND OTHER VEHICLES, U. Scot 10th 


toe to means for motion of pen 
are ro! al 


and other vehicles. Combined wit e blocks 
rotate and so arran, as $0 bear egainet the perigheries of the whedke of 
brakes are on. 


the vehicles when the 
2818. Lamps on Burners ror Mepicatep Spray Propucers, &c., D. 
Marr.—Dated 10th July, 1879. 
The closed spirit receptacle is fitted with an upright burner tube 
fast toe closed top and Coie 94 with a number of fine holes all round 
low the top. is tube is fitted with a metal plate, disc, or 
aed, against the underside of which the flame from a small wick 
burner can strike. The tube of this wick is made to swivel, and has a 
handle or knob for turning it by; the disc bas a small hole through it. 
THREAD, W. R. Lake.—Dated 10th July, 1879.—(A communication.) 


Pee ree ye. flax, hemp, horsehair, or other material on which are 
deposited drops of any | and vitrifiable or crystallisable 
ce. 


2840. Magazine oR Repeatine Fine-arms, A. M. Clark.—Dated llth 
1879.—(A communication.) 
The magazine is a cluster of tubes extending peesiy the whole eevee 
of the barrel, and mounted to rotate on a longitudinal axis. 
are led from the ad ae tubes a are 
hereby raised to the level of the soon bells ao that 
the to-and-fro movement of the sing breech bolt, so that a a cattridge rhage 
taken from each of the tubes 


2855. AND W. Tranter.—Dated 4th 1879, 


to repeating arm: be of the 

pista with Joint the ower to op theron er 
of the frame. On one or both 

son of he patra informed projection to be acted upon ty hooked 


Tres Saws, H. Simon.—Dated 15th July, 1879.—(A communication.) 


This consists in the construction of tree-saws, wherein a saw blade has 
rods | by caused to traverse in a frame by means of 


Bao, the driving shaft that imparts 
is imparted to the 


lade, the a by which such 
tion as to allow of the traversing 


place of turning to those pages and finding the numbers of the ‘= 
Specification.] 
ki, 
L. 
{ 
| 
1 
Al 
~ 
871. Looxina-Giass Frame, N. Casper, Bayswater, and I. C. Breitbart, ; ; 
Edgware-road, London.—5th March, 1877. 
921. Ancnors, G. B. Hingley, Netherton lronworks, and J, R. Curry, 
Netherton Dudley.—7th March. 187 
date 
—Tth March, 1877. 
i 
| 
i 
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2883. Masvuracrure or Ice, &., F. N. Mackay.—Dated 16th July, 1879. 


6d. 
Motion ts imparted to the water in the tank or tanks in a horizontal or 
ii refrigerati' 8 manner wa 
Spo of cells to another cell or series of cells, ond at the seme 
iternately forwards and backwards. 


D EMBROIDERLNG W. B. Gedge.— Dated 16th 
a second thread around the 
machine fi 


winds its threads around the anevey stitch of 
2020. Vetocirenes, J. Turner and A. Dewey.—Dated 17th July, 1879. 6d. 
To the fork is fitted a of dead excentrics, thruugh which the 
crank axle passes. To these excentrics are fitted metal s w 
terminate in a radial extension for recei a pin that couples it with 
the slotted adjacent of the axle. the 
treadles, which as the crank axle is rotated move radially towards and 
from their centre of motion, and thus afford aung leverage for the 
working of the driving wheel. 
2034. Braxes ror Cranes, nae, &c., M. Selig.—Dated 18th July, 
1879.—(A communication.) 6d. 
This consists in the application of an adjustable brake block acted upon 
by a set screw to windlasses and cranes. 
Batu B. Finch.—Dated 22nd July, 1879.—(Not proceeded 


above, and are together by an outlet 
ting in a flus fan, there blending the hot and cold 
pag Penner bath. outlet is formed by a plug at the 
2968. Puorocrapuic Paintina, J. W. Swan.—Dated 22nd July, 1879. 


per, coated with bromide of silver in a state of minute subdivi-ion, 
difeel ‘ough gelatine or albumen, is used either for printing from a 
negative superposition, or in a camera obscura, if an enlarged or 
dimin' ished pis otograph is required. 
20972. “Cuartets” ror Wilson and J. Greaves.—Dated 
22nd i 1879.—(Not proceeded with.) 2d. 

The ends of the “‘chaplets” are of ordinary construction, but on the 
stem a screw is formed, so that the molten metal on being let into the 
a screw thread, and the stem is thue firmly embedded 


2975. &c., H. Hutter.—Dated 22nd July, 1879.—(Not pro- 


The c inder it is mounted a drum free 
to revolve, ond peckousted he peep a piston arranged so that as 
the drum revolves under the action of the entering fluid pressing upon 
the piston, it is caused to pt tenet slide through the drum to the extent 
required by the internal of the 
2980. Vatves ror STeam AND WaTER Piers, T. Oxley.—Dated 22nd 

July, 1879. with.) 2d. 

A cylinder is ca of resting formed in the pipe, and con 

of being drawn off its seat into a chamber f eo a nee 


atituting the guide in the valve, the circumf = - wi 
thin metal so that it will spring to its guide. 


2082. For Dry Goons, H. Howse and W. Thompson.—Dated 
ed with.) 2d. 


the top adjoining the front, whilst it is open at the back to the contents 

of the canister. A sliding tray fite into passage or opening. 

2990. Heatinc Horticuttorat Buitpres, J. Hammond.—Dated 23rd 
July, i879. —— proceeded with. 

The is arranged so that the bofler. can be at a compara- 


tivel r level than ordinarily, and so that stokehole is not 
requ 
2994. a T. Walker.—Dated 23rd July, 1879.—(Not proceeded 
with. 
The sus| consists of four rods so as to form a 


jpender hinged together 
1 shape, two of the rods having teeth, with which a clip gears so 
as to increase or diminish the opening. 
2005. Impeniat Measures, A. Dunn.—Dated 23rd July, 1879.—(Not pro- 
ceeded with.) 2d. 


The measure is made of of glass, but has no bottom, 
cad tm place by “ spinning 
in @ lathe. 


3001. InsuLatep Wires AND Caen, &c., W. Moseley.—Dated 23rd July, 
1879.—( Not proceeded with.) 2d. 

The wire or cable is surrounded with twisted strands of horsehair, and 
the whole then saturated with melted resin or gum, with a little oil to 
toughen it. It is then enclosed in a double of copper, with 
tin between the double sheath. 

COMPOSITION FOR THE or VeRMIN, M. Rees.—Dated 
23rd July, 1879.—{Not proceeded wi 

28 Ib. of tobacco id mixed with 28 Ib. of chloride of lime and 100 gallons 
of water, the resulting liquid forming the required poison. 
or Iron Steet, D. and R. Joseph.—Dated 24th 

July, 1879. x 

This consists in su oped molten iron or metal in Bessemer and wed 

converters, cupola and other furnaces, the Siemens or other yay 

, or other apparatus or vessel that may be used holding 
molten iron or metal during its manufacture, to action of lime, lime- 
stone, or chalk, iron oxides (pure or containing other substances), oxides 
of manganese or chromium, salt, alumina, ee uor sper, either separate or 
two or more combined, in crude state or roasted or fused, and ina — 

lverised state or slaked, cither _ or heated, introduced and f 

molten iron or metal by thi or current of air, 
that ordinarily used or specially applied, and whether cold or heated. 

$3011. anp Propucts From Coat, 
&e., J. 24th July, 1879.—(A communication. )}—(Not 


proceeded wit 
100 Ib. of coal, peat, shale, or earth finely powdered and heated to from 
85 d - 0 100 deg. F Fah., is placed in a dou le vat with a false bottom, and 
cont ning 1 6 gallons of gasoline or naphtha at about 85 deg. Fah., or 
12 gallons of sulphuric ether, leaving the same for four hours, when it is 
drawn out from the bottom of the vat and returned over the earth at 
intervals of an hour. The solution afterwards passes to a second and 
third vat, and then runs through a worm condenser after adding to the 
— the proper precipitants of paraffine or other product obtained by 

process. 


3014. Pumps, J, Crauford.—Dated 24th July, 1879.—(Not pro- 
wi 

The cylinder sien the rotary piston, which has two aes 
through it at right angles to its moe + within each of which is a ra! ith 
two cylindrical ends connected by a flat shank, with a rectangular slot 
in it to receive a pin fixed excentrically in the back cover of the cylinder. 
3020. en, H. C. Carver.—Dated 24th July, 1879.—(Not proceeded 

with. 

This relates to the construction of the fire-grates of boiler and other 
furnaces and means for causing some of the bars to act upon the fuel so 
as to break up or prevent formation of clinker, and to move the fuel 
intermittently from the furnace front towards the bridge. 


PROPELLING R. A. Oldham.—Dated 2th July, 1879.— 


fot with. q 
A series of cy — are laid under the roadway and contain pistons 
rom a so as to successively act 


pressure main, 
along the road, and thus 
3023. TeLecrarH Wires, J. H. Johnson.—Dated 25th July, 1879.--(A 


steel or homogeneous iron a clothing 
wrought iron welded to and metallically united with the core. 
3031. Propvcirc Corres or Writines, &c., W. Arbuthnot.— 
Dated 25th July, 1879.—( Not with.) 2d. 

This relates to improvements on patent No. 4606, dated 13th November, 
1878, and consists in coating any suitable material, such as paper or cloth, 
with a thin layer of a suitable solution, such solution when set or 
produ 
3082. Bicycie C. Wicksteed.—Dated 25th July, 1879.—{Not 

A halos with the of isis 

number 0: num! spokes) are 
the face from 


drilled in the h which and at a short distance 
the outer circumference thereof a second are made across 


series 
the former, and in them are placed nipples with tapped holes to receive 
the screwed ends of the spokes. 


3034. Heatinc Wa’ H. B. —Dated 25th July, 1879. 
Cooper —(Not pro- 


) 
A series of tra; een 
hole id acted 
he being acted Spon by the products of Some 


3089. Tramwars, J. Dizon.—Dated 25th July, 1879.—(Not proceeded with.) 


on the face to receive the flange of 
the face two descending flanges, one oa 


ing the two flanges inwards, so as to cause them and clip the 
head of the support. 
3040. Pens, J. Wheeler.— Dated 25th July, 1879.—(Not 
holder is made so that the front portion or part the pen 
the horizontal position, and 


side ; thus the pen more 

the Soil tetenaer the paper, while at the same time this position 

ena! the pen to hold more in! 

3043. Sprxxinc anv Dovustine J. Clough.—Dated 25th July, 
1879.—{ Not proceeded with.) 4 


a traversing guide in front of the front rollers. en the yarn leaves 
the front lees, it is conducted over one end of a balanced lever to the 
bobbin, pean be ten yarn the end of the lever down and 

rollers. 
3045. Currine Stone, &., J. D. Frier, and A, H. Rapp.— 
Dated 25th July, 1879.—{Not 2d. 

A hammer and chisel are employed, 
impart a succession of blows to the chisel, oe ee the hammer and 
causing it to strike the chisel, thus cutting rock or stone. _ 

3046. Gas ~ 5 C. and J. Galli.—Dated 25th July, 1879.—{Not pro- 
ceeded with 


cleaning 

forated as usual, and at the gas entry side a ground. 

and passes through the back, and into the connection a bend from the 
burner is slipped and kept tight there by screws. The eide racks of 


For SurcicaL Spiints, C. R. Straton.—Dated 26th July, 
This consists in the application of wad or hair felted into layers of 
any splin' 
8080. G. W. von ates 26th July, 1879.—(4 communi- 
tren fixed and enamelled baking plate, 
and simultaneously heated by steam as well as by hot gases. 
30651. Cuains, G. Mould.—Dated 26th July, 1879.—(Not 


ks are cast of a nearly elli or ee uired figure. A series 
these links is placed in ty 


3001. anp AppLyina Motive Power, @. H. Farrar and J. 
proceeded with.) 2d. 


3006. TurasHine Watson and H. Scarr.—Dated 30th July, 
1879.—( Not 


This consists of I dru sliding knives for the 
_ Ti drm, containing 


3007. MANUFACTURE oF ImrraTion Featuers, A. M. Clark.—Dated 30th 
July, 1879.—(A 4d. 
The vanes of these feathers are ee from transverse strips or 
of fibrous fabric of peculiat construction, which are clasped and by 
and between the two halves of adivided quill or stem. 
3008. ror Maxixe Fearuers, &c., 4. M. Clavk.— 
Dated 30th July, 1879.—(4 communication.)—(Complete.) 6d. 
This to hi to d a fabric for making imitation 
feathers, and consisting of a central stem and side projec 
fibres, which on the stem have the appearance of the fine downy vanes 
afeather. The machine tes to wind silk around a central core form- 
ing loops of any desired , which loops 
to the core immediately after or 
core 


means of a knife to form the fibrous jections on the 
is then twisted so as to form a kind of brush, which is flattened down in 
a kind of ironing machine. 


This consists of @ strip or band of metal, a portion of which is formet 
into Vor U shape, the inner edge or edges of 
regi ey od the other portion of the strip is bent to form of « 
so that the instrument or tool may be worn on the finger, the cutter 
rng. jecting at right angles. 
3109. Pressinc or SQUEEZING MACHINES FOR TEXTILE G. W. von 
-—Dated sist July, 1879.—(A communication. Not 
wr 
A h-shay le is fixed in front of the lower ye gs ha a 
has somewhat over the surface of 
and that can be raised out of the into 
it, after which the cover is lowered so as to cause the fabric to pass 
its lips and the roiler for the purpoas of guiding the 
wo rollers. 


$111. Grates ror AsHpans, J. White.— Dated 31st July, 1879.—(Not pro- 
2d. 


sists in placing a second grate or grid directly on the ashpan » 


“aaa with only narrow spaces. 

$112. Composition For CoveRInG oR Makino Borries, &., W. 
Gedge.— Dated 31st July, 1879.—(4A communication. }—{ Not proceeded with.) 

This composition consists of patch pulp mixed with oil and the 

residuum from the manufacture of gas, a quantity of whitelead, 

and a very small quantity of baryta. 

3117. VeLocirepes, 7. D. T. Sparrow.—Dated 31st July, 1879.—(Not pro- 
ceeded with. 


smaller wheel, which is made the wheel, is in front, and 
is pivotted and fi with a fork and handle. The wheel, which 
is situate at the rear, remains the dri wheel, but instead of propel- 


—_— having a owed of a breadth ani depth equal to the di t 
the metal of the links, so that when the links are placed in the groove 
they are supported in a vertical position. The links are so placed in the 
—- that the longer diameter of the links is horizontal. Connecting 
cast, and each one connects two of the vertical links. 
$0688. Venera J. Rettie.—Dated 26th July, 1879.—(Not pro- 
or other flexible connections. 
Evastic WEBS FOR THE Sipes or Boots, &c., J. Astill.—Dated 26th 
July, 1879.—(Not proceeded with.) 2d. 
In eddition to the ordinary le: wise binders, the web is sown across, 


either the material of w' the fore or back of the web are com- 
a as sewing or extra thread or threads are employed 
‘ween each rubber in as a on beth 


sides of the web. 


3061. Compressep Fopper Cake, G. W. von Nawrocki.—Dated 28th July, 
1879.—(A communication.) 2d. 
our, coarse- nd pulse, mixed together 
other pressure to mould the fe fodder into cakes. 
3063. Hypravuuic Cements, W. Day.—Dated 28th July, 1879. 4d. 

To the ordinary hydraulic cement consisting of one part Portland or 
or mixed with or three parts 

corporated water, one ulated or powdered bitumen or 

3064. Beps ror Mountinc STEREOTYPE A. B. Johnstone.—Dated 
23th July, 1879.—( Not eded with.) 2d. 

The bed is meade fn 
bars and slots alternately, and with the surface planed or otherwise made 
perfectly true. 

3066. Cueques on T. A. Brockelbank.—Dated 28th July, 1879.— 
(Not with.) 2d. 

The part of the cheque or draft and its counterpart are formed at or 
about the es of their seeatin in step by step, or other suitable per- 
forations ur lines adapted to represent progressively units, tens, hundreds 
and so on, and if desired each step or progression is marked with a corre- 
sponding number. 


3067. &e., A. Slajer.—Dated 28th July, 1879.— (Not 


The body of the screen is made of wood or other suitable material and 
of a suitable shape. 1t is provided with a number of perforations for the 
passage of air to and from the chimney. 

3069. Castinos, C. Hesseler.—Dated 28th July, 1879. 

To tho of s.cast pipe process of casting, the 

oO ename. ir a Cas! 
core of the same is provided with nen Cottons boo 
ling substance, otter an paste which must then be dried, or as powder 
on the moist clay core. 


Stove, L. Ribeauville.—Dated 28th July, 1879.—( Not proceeded with ) 


its of a tacle for the fuel resting on a grate and standing 
me. a baw, within which is the ash pan; surrounding the fuel chamber is 
a space enclosed by the outer case or jacket of the ogo this jacket is 
omg with apertures for the exit of warmed air to the outer atmo- 
sphere. 
3072. REFRIGERATING W. R. 28th July, 1879. 
Not proceeded with.) 4d. 
This relates to eae oe of refrigerating air-currents in a hori- 


Pex- B. Boggett.—Dated 29th July, 1879.—(Not proceeded 


A Flee of india rubber tube is on to 
and the pen is inserted between holder and the tu 
3076. Raitway J. P. Quinn.—Dated July, 1879.—{Not 
proceeded wi 2d. 


Signals are of tn section tn 
of or in addition to the usual pust system at present in use. 


3077. Appuication or Bisutpurre or Lime, &c., FOR MANUFACTURING. 


29th July, 1879.—(A communication.)—(Not 


) 
e ing, and 
serving e juices, syrups, glucose, and the like. ne an 
3083. Securinc rue Sueets or Fore Art Salis To THE Deck, R. A. 
Ray.—Dated 30th July, —(Not procesded with.) 2d. 
ews ‘horse” for securing the sheets of fore and aft sails 


Sucar, &. de Pass.—Dated 
with.) 2d. 


3084. -P. Putland.—Dated 30th July, 
1879. ) 2d. 
means of a m or manually driven rotating kn: 
3086. Tricycies anp Bicycies, W. Jones.—Dated 1879. 
ving e © upper carrying the running wheels, 
The saddle is made to roll from side to side as the body of the rider 
moves. The two axles are connected by wheel or os poe, and 
eee ay us is steered from a = third leading wheel, double 
employed, control of 
the driver, and one acting 
3088. Instrument ror DereRmininc THE ELEVATION oF Guys, M. 
Blakiston.— Dated ‘30ch July, 1879.—(A communication.) —(N 


ling the same by the direct action of the feet upon cranks ks, treadle levers 
are employed which are conn by cranks with the driving axles. 


3118. Kittina Macuines, 7. Chadwick and F. Sugden.—Dated 31st July, 
with. 


1879.—(Not 2d. 

This relates, it, to means for adjusting the poate wee regulate 
the action of the knife, and thereby determine the width of the plait, 
and also the amount of the material taken up in the formation of the 
plait ; and, Secondly, to the way Be rrangements, consisting of a 
burner, fixed inside’ the x, and su by means of a 
flexible tube. 

3129. Rotts, 7. Jordan.—Dated 2nd 1879. 2d. 

In order to prevent the fracture of chilled rolls used Lamers pepe >| 
their necks are bored to such a depth as to leave in the centre a 
mass of metal equal in width to the diameter of the rolls, 


C. Kesseler.—Dated 7th August, 1879.—(4 communia- 


Dancerous Suips.—One noticeable revelation made by this 
return is, that the old ‘‘disclassed” and maligned wooden ship 
does not figure so highly, proportionately, as does the bran new 
iron ship of the ts class. We believe that about 600,000 tons 

new iron ships be added to the totals on the classification 
books this year, and that 200,000 tons of wooden ships will los: 
their classitication. Mr. Plimsoll would have the Board of Trade 
staff to survey disclassed ships, to from 
goirg to sea unless put into a state of efficiency that would satisfy 
ory Sader Of course, nothing of the “een will be listened to 
but it will be an interesting g to watch and reco: 
whether mure of the individual ships included i in the 600,000 tons 
of bran new iron structures, or of individual ships included under 
the 200,000 tons of old disclassed woodwork, will give the more 
employment to the wreck inquiry Court as ‘‘missing” or 
“foundered ” ships. Our own view is, that some aaeee new ships 
are far more dangerous than some of the disclassed wooden ships, 
as the genus Barley Barrel is a development of = new 8 
Individuals of this class, like individual-animals and ori lants ‘in 
which attention is paid to the development of certain 
degenerate into monstrosities. There is no greater Bi en 
than the modern deep, water-ballasted, ye full, heen 
—_ — and it is this monstrosity (a a parallel 

by courtesy steam “ship ”) that will need the ead 
attention.—Nautical Magazine. 


TRIAL or A PassMAN BorLer.—In our impression for November 
15th, 1878, we illustrated a marine boiler of novel design, paten 
by Mr. ‘Thos. Passman, of Middlesbrough. This boiler, ested ot 
the ordinary fire tubes, has vertical tapered water tubes set in 
horizontal return flues over the furnaces, The arrangement is 
extremely simple and well adapted to secure good combustion 
and circulation. One of these boilers has recently been fitted to 
the Ryhope, a tug belonging to Mr. C. C, Duncan, of Middles- 
brough. ‘The shell of the patent boiler is 14ft. long and 10ft. in 
diameter with a vteam dome 3ft. Gin. high by 3tt. diameter. 
There are three furnace tubes, with one Galloway tube in each, 
10it. long by 2ft. 7in. diameter, ending in one circular combustion 
chamber with one large Galloway tube in it. The products of 
combustion return to the smoke box and the chimney at the front 
of the boiler through an elliptical return tube 10ft. long by 8ft. 
wide by 3ft. Gin. high with thirty-two Galloway tubes in it. The 
grate area, 34ft.; pressure of steam, 30lb. per — 5 inch ; 
Weight of b of boiler, 10 tons 15 cwt. It cost about the same ree pe 
ton as the ordinary type of tug-boat boilers. The old 
removed were of the ordinary type of northern tug-boat boilers ; 
they weighed about 14 tons, and were 18ft. long by 7ft. Gin. 
cto, with two furnace tubes in each boiler 15ft. long, pear 
shape, 3it. high 2ft. Gin. wide, ending into one return tube 
running back to the chimney at the front of the boiler; the 
grate area was 40ft. ; the pressure of steam was reduced to 15 Ib, 
per square inch. The —— isa wt condenser of the side lever 
Sn’ commonly used in tug-boats built 

Sunderland, for the Ryhope Coal Company. ‘The cylinder 

is 364in. diameter with a stroke of a te "the crank shaft 
makes 38 revolutions per minute. e engine is fitted with 
expansion gear, the steam being cut a at three-fifths of the 
stroke at the first grade, but at one-fourth of the stroke when in 
full expansion paddle-wheels are 14ft. diameter, with 
14 floats on each wheel 7ft. 2in. long —, —_ On a recent 
trial the engine was started full speed with a0, ponies of 


g the steam had risen to 201b., the amount the valve was 
small 


coal was used which had laid 


ot p 
with.) 2d. 
front of its ob; glass a mirror 
of dg. to the axis ‘of the telescope, oo as to rect 
wi axis rays proceeding at an angle of 45 deg. from a mirror 


"feel rail ts ployed This relates to tus to 2 or 
A em; gra an appara‘ a) 
the wheel, and having beneath first mover to increase the power derived therefrom. 
either side. for the purpose of ening the rail to its su ppo by bend- 
2890. Sewrxe ax 
July, 1879. 
This relates to a 
needle or needle 
pu of producing an ornamental em! ering resembling a roun 
sewn on the material. A revolving thread carrier is employed, 
In order to stop the supply of roving to the front roller when the yarn 
The burner is fitted loosely in the stove so as to be easily removable } 
W. @. White.—Dated 26th July, 1879. 4d. 
This relates, First, to the manufacture of the colour type or bloc 
Secondly, to the method of printing therefrom in colours upon indi¢ 
rubber, &.; Thirdly, to the method of permanently fixing the colours in 
: a design when so printed ; Fourthly, to the method of neutralising and 
extracting the grease from any such design by means of a bath. 
} 
An opening or passage is formed in the = part age 
— 
the bunkers eight weeks, the time occupied Detween taking the 
old boilers out and the new one — ready to fill their place. 
There was a good draught, and combustion of the gases took 
place in the combustion chamber, and little over half the fuel 
that was used in the old boilers in a given time was needed, 


advance on invoice. 


; vey of business doing for Australia. It brin 


Lancashire 
ip want of would take rai 
very. me Lancashire 
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THE IRON, COAL, AND GENERAL TRADES 
OF. BIRMING WOLVERHAMPTON, AND | dis 
OTHER DISTRI 
(From our own Correspondent.) 


Tax diminished inquiry from the United States, together with 
e political excitement which has now invaded commercial and 
anufacturing circles, is working prejudicially to the interests of 

the iron gad its industries 

nt, however, the ap ces do not jus' any. forebodin 
asteady business wil not. continue to be.done at many o 
e mills and forges until, early summer having arrived, renewed 


zing may be very expected, 
pon ‘Change in Birmingham to-day—Thursday—and yester- 
day in Wolverhampton business was hard to do, so pied 


‘were men’s minds with the dissolution theme and all its eventu- 


.alities. The political excitement was the greater that the princi 


of the firm producing the ym quantity of crude iron now being 
turned out at one blast furnace plant in Staffordshire was 
ray named as likely to contest the borough of Wolver- 


pton. 
Makers of good ogee of finished iron are this week pre’ 
to accept terms 103, per ton under those which they reso! ay 
demanded three weeks ago; still, in respect of high-class quali- 
ties, former quotations are maintained. For example, while 
some boiler-plates might this afternoon have been obtained, after 
some negotiation, at perhaps £10, which previously were quoted 
oe 10s., those for which £11 had been asked were still at 


figure. 

Sheets—singles—varied in quotation with the necessities of the 
ers. ‘Those firms who have specifications yet to come in on 
unt of orders booked at the low figures of a few months ago 

d no difficulty in keeping their mills going. But those who 
sold at higher figures are gompieiaing that specifications are in- 
conveniently withheld. The firms who are full of work still quote 
£11 per ton, and refuse to take less; but there is a fair supply 
by the market of a fair quality of singles at from £10 10s. to 
ae are likewise not difficult to get in small quantities 

Marked bar firms were unable upon ’Change to-day, or in 
erahanene yesterday, to report themselves busy ; but they 
held firmly by their quotation of £9 per ton. Medium bars were 

mtiful at £8 10s., and there were firms who expressed surprise that 
eir tender of £8 for required for fencing purposes had been 
r-quoted. For less than £8 they declared it was impossible for 
them to make iron without loss at the present price of pigs. Never- 
theless, as the afternoon wore on, it became clear that there were 
firms who were prepared to accept 5s. less than the £8. Indeed 
there were instances, though — they were exceptional, which 
showed that it is possible to buy Staffordshire bars in smail lots 
at as low a figure as £7 10s. 

Tn pigs scarcely anything was.done to-day. Failing ready sales 
in the district, Staffordshire iron is being offered in larger quanti- 
ties than usual for delivery in other parts of the kingdom and 
abroad. An inquiry was reported for delivery on the Thamesy 
and quotations were given by firms whose quality is peeee pee 
and who can only with difficulty be prevailed upon to sell small 
lots at £4 10s. per ton. The arrivals of foreign iron, alike clay- 
band and hematite, keep heavy, and in excess of buyers’ present 
necessities. Offers to book orders for Cleveland iron at from 5s. 
to 6s. under last week’s quotations failed to secure reportable 
business either yesterday or to-day. : 

Yet proprietors of furnaces at which superior qualities are pro- 

are now buying the celebrated ‘ gubbin ” ironstone of South 
Staffordshire at as high a figure as £1 perton. This price should, 
according to the ordinary rules of pet Eq make all mine-pigs £3 
per ton. Yet such pigs are now to be had at £4 10s. 

The last mail from Melbourne has not much increased the 
the news that pig 

has been maintained at the quotation of £4 12s. 6d. for large 
lots, and that small lots have m moving at £4 15s. to £5, 
Soeeee’ iron is in fair request at £25 for ordinary brands of 

nglish. Sales of best brands are making £26 to £26 10s. Busi- 
ness in bar and rod iron is reported at £11 to £13. Sheet iron is 
also moving; assortments of Nos. 8 to 18 command £12, while for 
Nos. 20 to 26, £14 is required. Plate iron is worth £11 to £14, 
Hoop iron sells at £11 to £12. Fencing wire is in moderate 
request for trade purposes, but nothing ‘ike large lines can be 
got rid of. Nos. 6, 7, and 8 drawn are now quoted at £13 10s., 

4 to £14 10s,, and £15, Tin-plates are going off at 10 per cent. 


The coal market is weak. The present supplies are in excess 
of requirements. Forge coal is easy this week at from 6d. to 9d. 
per ton lower than at the close of F ebruary. 

The attention of the Birmingham Ch of C has 
been called to New Zealand as a field for commercial enterprise, 
Judge Bathgate, of Dunedin, who has been sixteen years in the 
colonies, read a paper before the Chamber upon the resources of 
the islands a few days ago, in which he recommended New Zealand 
as @ promising e outlet, 


NOTES FROM LANCASHIRE, 
(From our own Correspondents.) 

So far as makers are concerned, the iron market of this district 
continues firm, but this is more because they are still so well sold 
that they are under no necessity of pressing for further orders at 
ene Tron held in second hands is, however, easier to buy, and 

producers had to come into the market now, there is little 
doubt that to secure orders they would have to take lower x ae 
than those they have been quoting of late. The present weakness 
in the market is in some measure due to the suspension—which, 
however, is thought to be only a. inquiries for 
export, which has thrown some of the iron bought speculatively 
on American account on the home market, whilst for local con- 
sumption the demand is still kept within limited proportions, the 
requirements of consumers in this district in the engineering, 
machine making, and foundry branches of business not having as 
yet shown any very material increase. The lull in the canto’, 
and the recent rapid downward movement in Scotch and Middles- 
brough iron has caused some of the speculative holders to take 
alarm, the consequence of which has been that second-hand iron 
has been pressed for sale in many cases at considerably under 
makers’ prices, whilst buyers have been induced to hold in 
the hope of securing still more favourable terms. 

With re to Lancashire makers of pig iron there is no very 
material change to notice. They have still very little iron to 
offer, the bulk of their present output being required for deliveries 
on old contracts, and they are therefore not at all pressing for 
new orders. For delivery into the Manchester district their 
quotations remain firm at about 70s. per ton, less 24 per cent., 
and for what little iron is at present being sold, I erstand the 
also in 

inco an ire smelters are retty much 
the same position as thelocal makers. In some an aan 
already on the books will them well over the end of next 
poh and they will not book further orders for delivery into 

district under 75s, per ton, less 24 per cent., but there is iron 
in. second hands to be bought under this figure. In north- 
country irons there has bee: 
selling, G.M.B.’s, delivered equal to Manchester having been 
offered at about 64s. 6d. to 65s. 6d. per ton net cash, but makers 
have not been quoting these figures. 

In the finished iron trade there is an easier tone, and although 

ire forges are still well ee with orders, makers 
er less money for prompt 
bars can now be at £8 10x, 


na considerable amount of under- | The 


per ton from the makers; but good qualities are generally firm 
at from £8 15s. to = i ton, delivered into the Manchester 

istrict; I have heard, however, of second-h lots being 
offered by merchants for delivery, — to Manchester or 
per ton, Hoops generally maintain 
about late ra’ 

Although there is a lull in the American demand for raw 

n ‘or gen ware s, such as telegraph w 

ani orders for machinery and boilers are also 
reported to be coming into this district. 

Machinists in this district are getting rather busier in conse- 
quence of the improvement in the cotton trade, and at Oldham 
many of the new joint stock companies’ mills, which, when the 
depression fell upon the trade, were not filled with machinery. 
are now being filled as rapidly as possible. Engineers and 
founders are getting better “wen with orders, but the 
amount of new work coming to hand is still not large, and the 
complaint is still made to secure orders they have to be 
taken at very low figures when compared with the present cost 
of the raw material. i 

The coal trade continues in a very de condition, and 
the position of Lancashire colliery proprietors is, if anything, 
worse than it waslastsummer. Extrasupplies have been brought 
into the market to meet an expected improvement in the demand 
which has not been realised, and this has caused heavy stocks to 
be left on hand ; prices have receded to almost as low a level as 
ever, whilst the cost of colliery rey and plant has consider- 
ably inc So far as.the better classes of round coal are 
concerned, the prices which have now to be taken to clear off stocks 
are quite as low as those g last summer, and steam and forge 
coals are only about 3d. per ton above the lowest rates. There 
is so much stock offering in the market that prices are very 
irregular, but the average quotations at the pit-mouth may be 
given at about to 8s. 6d. for best coal, 6s. to 6s. 6d. for 
seconds, and 5s. to 5s. 6d. for steam and forge coal, Engine 
classes of fuel, owing to the lessened production of slack, and 
the increased requirements for mill use, are becoming rather 
scarce, and good slack now fetches about 3s. 6d. per ton at 


the pit. 

‘The shipping trade continues dull, with prices low, steam coal 
being offered at the yg level, Liverpool, at 6s. 6d. to 7s., and 
alongside at about 7s. 6d. to 8s, per ton. 

Short time is or extending at the pits throughout Lanca- 
shire, and many of them are not now working more than three 
to four days a week. 

Hematite pig iron is in diminished demand, both on home and 
foreign account ; but it has been observed for years past that ge 
prior to the opening of the shipping season there is invariably a 
weakening tendency in the demand. ers are, however, as 
has previously been stated, well furnished with contracts, and 
those who are in a position to sell iron are waiting, fully antici- 
pating that better prices will be realised in the course of a few 
weeks. ‘The furnaces are, with the exception of four or five, all 
in full work, and these are being rep as speedily as possible. 
Prices are shown to be 120s. for all round qualities of Bessemer ; 
115s. for forge and foundry qualities, No, 4. Iron ore is in good 
request, but prices have come down to 28s. and 30s. at the mines. 
Steel rails £11 per ton. There is no new feature to report in the 
shipbuilding, engineering, or in the minor trades. alin g 
demand at unchanged prices. Shipping fairly employed. 

The royalty of the coal on the estate of Mr. Postlethwaite has 
been let, and boring operations are to commence at once, 

The Gillfoot branch line has been opened for traffic for the 
conveyance of ore from the Hartley pit. 

The East Lancashire platforms at the Preston new railway 
station are ready for use, but some time will elapse before the 
whole structure is completed. 

The line of railway is proceeding satisfactorily in construction 
to the West Pier at Whitehaven. 

Messrs. Denning Bros, put their Dalton-in-Furness mines up 
for auction on Thursday ; they were bought by Mr. M. Kennedy 
at a price of £21,500. 


THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


I Have seen it stated that Messrs. William Jessop and Sons, 
Limited, have not the concession of the hoop L. Swedish iron this 
season. On inquiry I find this to be the case. Mr. Mark Firth— 
Messrs. Thos. Firth and Sons—has now this noted brand in his 
hands. The fact is Messrs. Jessop and Sons have very heavy 
stocks of iron, and do not require to continue the hoop L iron. 
As a limited company they do not perhaps see their way to specu- 
lating in iron, particularly at present prices; private gentlemen 
and firms, of course, can exercise greater liberty in the matter, 
though the shareholders in Messrs. Jessops’ concern would confi- 
dently leave the managers to do what they thought advisable in 
that direction. 

At one time these Swedish irons of the Dannemora district 
were in the hands of Hull firms. Afterwards they fell into the 
Sheffield manufacturers’ charge, and some of our people have 
farmed the produce of the Swedish mines to an immense profit. 
The arrangement, of course, is that the party who takes any 
particular brand must purchase the whole of the produce of the 
mine from which it is obtained. Confidence is still freely 
expressed in this district that we have not. seen the last of the 
rapid rise in iron, and that Swedish icularly will rise very 
swiftly when the present temporary lull is over. 

irons are decidedly flatter. Derbyshire No. 1 at Shef- 
field hasfallen from £3 15s, and £4 to £3 12s. 6d. and £315s.; No.3 
has fallen 2s. 6d. Merchant bars are also lower by 10s. Steel, 
on the other hand, maintained its value, and is even firmer in 
some specialities ; ship plates having advanced from £15 to £16 
to #16 and £17 10s., with a good toquiry, 

Coal is not changed ; but coke is higher. Derbyshire has risen 
from 14s, and 16s. to 15s. and 18s.; Sheffield, 19s. to 21s.—previous 
price, 15s. to 17s. There are two kinds of coke made in this 
neighbourhood—that known as ‘‘ Sheffield” is for melting steel, 
the other, “‘ Derbyshire,” is for blast furnaces. 

There appears to be no falling off in the arrival of orders from 
both home and colonial railways for rails, tires, and springs, and 
the builders of rolling stock are said to be very actively employed 
in the co: ion of new vehicles to meet the large accession of 
poe in this country and the extensive development of railways 

road, 

‘The prices at which contracts for rails are now being taken for 
deliveries over the ensuing six months range from £10 to £10 10s. 
at the works, while the average price of hematite Bessemer irons, 
to be used in their manufacture, is £6 17s. 6d. per ton in Sheffield, 
and of Lincolnshire Pig iron 74s, ay ton. I hear of large ship- 
ments to Australia, Ceylon, and Mexico, while the continued 
high rates of freight to New York in ee of the ‘* 
ring” there only prevent the exportation of some thousands of 
tons lying on this side of the water, and the general opinion is 
that should a decision in favour of a reduced tariff be come to at 
the next congress, Mr. Vanderbilt might again find it to his 
advantage to make further purchases in this country. 

In the file trade the workmen are making a strong effort to get 
back the 10 cent. reduction they conceded some two years ago. 

y held a crowded meeting on Tuesday night, at which it was 
stated that the refusal of the masters to return the 10 per cent. 
was a clear evasion of the understanding with the men, and 
resolutions were passed in favour of insisting on the return of the 


10 per cent, 

i great extent in the Sheffield trades, and 
manufacturers are antici, a heavy rise in prices. Since the 
ast public sales in January, 


of teeth have greatly advanced, 


Fhe. the gad. of 
seven years past. ‘The increased demand for 

The annual general mee of the Sheffield Scissor Manu- 
facturers’ Association was held on Tuesday at the Cutlers’ Hall, 
Mr. H. John Hobson, the president, in the chair. The 
submitted stated that a ual improvement was taking 
in the cutlery trade, particularly with the United States, and a 
hope was expressed that the quality of the material and 
workmanship would enable the local manufacturers to maintain 
their superiority over foreign competitors, This is the one 
direction in which the trade will be kept, provided also that 
workmen are reasonable in to wages, and as a matter of 
scissor makers are. 

The representative of a large English house, who is at present 
stationed in Spain, writes to a Sheffield manufacturer engaged 
in the razor trade that ‘‘the foreigners do not seem to make 
much progress in that Sepertment, and English razors at 
sent have no serious opposition in in.” ‘*I have no doubt,” 
he adds, ‘‘ that old England will still be able to go ahead in the 
great race of modern competition after a few old-fashioned ideas 
an rid of. One of these is that nobody can make anything 


serenely age as I think these advances will enable us to get ina 
tter class of articles.” 

The news of the dissolution affected the share market “all 
round” in stocks usually subject to fluctuation. 


THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


Tue market here is very quiet this week, and prices have 

receded considerably as compared with last week. It was ex- 
by many that the news of the early dissolution of Parlia- 

ment would have exercised a strengthening effect upon 
On the contrary, however, very few transactions were recorded at 
the weekly market on Tuesda: , and since that day there has 
been nothing of moment. Prices have receded to 58s. for No. 3 
tor prompt delivery, and it is reckoned upon by many that they 
will still further decline. At the same time, however, it appears 
to be pretty generally admitted that the present weakness is 
temporary, and that before long there will be another ma’ 
advance, which will place prices on a higher level than that from 
which they have just now descended. 

Messrs. Connal and Co hold in their warrant stores 103,220 tons 
of Cleveland iron. Makers’ stocks are being continually decreased. 
During the week shipments have been much larger than of late, 
and do not exhibit any signs of falling off. 

The North-Eastern way Company’s traffic returns for the 
week ended March 6th are £22,591 in excess of the returns for the 
corresponding week in 1879. When it is pointed out that of this 
large increase the sum of £13,106 is attributable to the enlarged 
mineral traffic it is apparent that there is briskness in every 
departinen of the ern iron trade, 

he traffic returns for the ten weeks of the year 1880 which are 
now expired are now nearly as large as they were in the corre- 
sponding ten weeks of 1878, so that a large proportion of the 
increase in the remaining sixteen weeks of the half year will go to 
place the present year on a comparison with 1877. 

The manufactured iron trade continues brisk, and aithough 
manufacturers are not receiving as many orders as they desire, 
they are still fully occupied — carrying out old contracts. 
Finished iron prices are practically unchanged, but. there are not 
many quotations for new work just now. 

Engineers are well employed, but there are no orders of any 
public interest now being carried out, Wages questions appear 
to be running smoothly just now in the engineering departments. 

On Tuesday afternoon a meeting of employers and operative 
iron shipbuilders was held at Stockton, to discuss the question of 
an advance in wages demanded by the men. Since the operatives 
made their original demand, side questions have arisen which 
have threatened to produce a complete breach between employers 
and employed. Messrs. E. Withy and Co., of Hartlepool, 
employed carpenters in their yard in lieu of “iron-men.” The 
**iron-men” ver. pte at the other yards at Hartlepool and 
tek Af hree d h th 
¢ eir carpenters. ‘ter two or three days, however, they 
withdrew this restriction, and the question again became 
narrowed down to one of an advance of wages. On Tuesda: 
the platers asked for an increase of not less than 5 per cent., an 
the rivetters for an increase of not less than 74 per cent. The 
employers, however, declined to entertain this, and the result of 
a reggae that every yard was left to settle upon its own 
merits. is certainly is much the better ement for the 
omolenem, and in all probability will operate to the benefit of the 
workmen. 

The steel rail trade is brisk, and very shortly the Darlington 
Tron Company will have completed its Bessemer plant, by 
means of which the producing power of the district be con- 
siderably enhanced. 

The coke trade is lively, and prices are firm. 


NOTES FROM SCOTLAND. 


(From our own Correspondent.) 


Tue condition of the iron market ducing the week has 
been somewhat irregular. There was a further reduction in the 
prices of warrants in the earlier pao the week, but on Tuesday 
the market became exceedingly brisk, and a very large business 
was done on that day. A general expectation that the dissolu- 
tion and the election mie interfere with the course of business, 
instead of depressing the market, had, curiously enough, an 
opposite effect, and large purchases were made. Since last 
week three additional furnaces have been put in blast; but 
notwithstanding the increase this made to the production, the 
withdrawals from store have exceeded the deliveries into it, and 
the stock in Messrs. Connal and Co.’s stores is 355 tons less than 
at this time last week, now amounting to 443,822 tons. Very 
little Cleveland iron, comparatively speaking, is at present being 
imported into Scotlund, and last week’s arrivals were only about 
half those of the corresponding week of last year. Though the 
American demand has slackened, we are doing a@ very good 
general trade in pig iron, both for abroad and for consumption at 
the home ironworks. 

On Friday the fron market was dull at 62s. ten 
receding to 60s. $d. fourteen days, and im ing to 60s. 74d. 
cash in the forenoon. Warrants in dullin the afternoon at 
60s. cash, and then there was business at 60s. to 59s. 9d. next 
week, and 60s. $d. to 60s. one month, improving to 60s. 3d. next 
week and 60s. 9d. one month to 61s, 3d., returning to 61s. one 
month and 60s. 6d. cash. Business was done on Monday at fror 
59s. 8d. to 58s. 3d. cash, and 59s. to 58%. 6d. fourteen days, 
the afternoon prices rose from 58s, 43d. to 59s. cash, and from 
58s, 9d. to 59s. 6d, one month. On Tuesday the market opened 
at 58s, 9d. cash, receding to 58s. cash, but improving rapidly to 
60s. 6d. cash end 61s, one month. In the afternoon a very exten- 
sive business was done at from 60s, 6d, to 61s. 6d. cash, sellers 
asking 61s. 9d. at close. Business was done on Wednesday up to 
60s. tha. cash, and 61s. 14d. one month, To-day—Th _— 
the market was irregular, and prices were as low as 58a, 1 
cash ; but afterwards somewhat recovered, 

Makers’ prices are all reduced since last week in amount 
ranging from 1s, 6d, to 7s, 6d. in the case of No, 1, and from 1s, 


to work unless Messrs. Withy and Co. dis--. 
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} up stiffish some of them, steel particularly, and there are : 
advances in some of the manufactured which I am 
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Fee as regards No. 3. Malleable iron is in good request at 
‘ormer 

The shipments of manufactured iron and of iron manufactures 
trom Glasgow during the past week embraced £14,000 worth of 
machinery, of which £6900 was -making for Yloilo, £1700 
ditto for Penang, £1550 ditto for Trinidad, and £700 for Monte 
Video; £21,000 miscellaneous articles, of which £4100 was 
wrought iron for Rangoon, £3800 malleable for Singapore, £2700 
for Yloilo, £5000 chie alvanised iron for Melbourne, £1400 for 
Huelva, and £1000 for New Zealand, £1270 worth of old iron for 
New York and China, and £4885 sewing machines for France, 
Spain, and Australia. 

In the West of Scotland there is little or no improvement in 

‘the coal trade. There is a large consumption-at the ironworks in 
the Pp eases of iron, but that is in ost all cases procured 
by ironmasters direct from their own collieries, and does not 
in the least degree benefit the sale coalmasters, who raise the 
mineral for the open market. Trade with them has been er 
bad ; the competition is extensive, and the shipping demand, bo 
for coastwise and foreign shipment, has been unsatisfactory. In 
point of fact the foreign exports from Glasgow are at present not 
much over a third of what they have been at similar seasons of the 
year. The demand for household cval is reported to have 
slightly improved in the Eastern mining counties, but there also 
the shipping trade is dull. Si 

The miners’ wages have been reduced in certain districts, but 
only, as far as can be learned, to the extent of 3d. perday. In 
some places the men are only able to obtain about three days’ 
work per week, on account of the heavy a of coals, com- 

tively speaking, ready for the market. r. Macdonald, 
RLP.., has written from London to a miner in the Hamilton 

- district, who had asked his advice as to what should be done in 
view of the small t of work obtained. The hon. gentleman 
says he has no advice to give. He reproaches the miners with 
having injured their circumstances by striking, and tells them 
that ‘‘if they sow the wind of folly they must reap the whirlwind 
of wretchedness.” 

It is somewhat remarkable that while the men in the Hamilton 
district are so poorly employed, their brethren at Airdrie met on 
Monday and resolved upon a further restriction of the output. 

The engineers in the employment of Messrs. Kincaid, Donald, 
_ Co., of Greenock, have struck work this week for an increase 

wages. 

The report by the directors of the Monkland Iron and Coal 
Company, just issued, shows that the result of the operations 
during 1879 is a net loss of £3887 15s. 1d., after writing off 
£10 000 for depreciation. The directors, however, are not dis- 
couraged, but think that the prospects of the company are now 
more promising than for many years. 


WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 


THERE has been a dispute of some magnitude at the Gnaig, 
Merthyr, and Gnaigola collieries. The men contend that the 
owners—Messrs. Cory, Yeo, and Co.—made a reduction in their 
w in the years 1877-78, other than the reductions properly 
authorised by the association, and on this ground they asked 
that the owners should restore the amount of those reductions in 
order to bring up their wage rate from December last—on which 
the sliding scale is based—the same standard operating in the 
case of other collieries. The association very carefully discussed 
= question, and the result was the adoption of the following 
reply :— 

“ Resolved,—That after a careful consideration of all the facts 
given in evidence by the workmen and owners in connection with 
this dispute, the committee are obliged to come to the conclusion 
that they cannot permit any deviation from the sliding-scale 
arrangement, and that therefore the wages payable at present 
can only be at an advance of 5 per cent. on the earnings of 
December last.” 

The difference in the figures will convey a striking idea of the 
contrast in the trade of the last and preceding weeks. It will 
scarcely be credited that the difference amounts to 45,512 tons in 
the case of foreign shipments alone. This is not caused by the 
falling off in trade, but is simply due to the very tempestuous 
weather. Notwithstanding this coalowners have done a 
deal of business, and prices have been retained. Several 
transactions have been completed, and at prices over 10s. f.o. 
for best steam double screened. 

The most conspicuous event of last week was the great arrival 


of Spanish ore at Newport docks. The total received amounted | 


to no less than 36,512 tons, and the number of steamers chartered 
for this was thirty. Such a fleet of iron carriers has not been 
seen in either of the Welsh ports since the Welsh iron ore has 
given way to that of Spain. 

The Hirwain Ironworks are to be called the Stuart Iron and 
Tin-plate Works, and there seems every prospect of a good trade 
being done there. 

I have not heard of any further movement at Garth Works, or 
Gadlys, Aberdare, nor does there seem any likelihood of a trans- 
formation of Plymouth into a scene of activity. Many of the 
Welsh works would have been started long ago if the terms 
wanted had been easier. I have referred to the subject before, 
and only lately expressed the t that holders of t 
works should not try and dis of their works now at moderate 
rates instead of clinging to them and putting fancy prices upon 
them. Singularly enough, since this was written two illustra- 
tions have been supplied. A large ironworks was in the mark 
for £16,000 or £17,000, and when capitalists began to inquire 
about it and the first steps were taken, » Ay the price to 
£24,000. Then another, which was at £13,000, is now quoted at 
double. The result of all this is that capital is chilled back into 
the banks, and works which might become centres of industries 
are left to rust and decay. An influential townsman of 
has been more fortunate with Nantyglo Works, and these, modi- 
fied into tin-plate, will soon be in operation. 

The shipments of iron and steel rails continue very the 
total from all Wales amounting last week to 9150 tons. dia 
continues to receive a of rails and bridge work. To 
New York 1900 tons of rails were sent, to Port Said 1550 tons, 
and in bar and sheets there were considerable consignments to 
America and Amsterdam respectively. I do not hear of one 
soli case of reduction in price of iron or steel, though at 
Cardiff it is generally rumoured that pig iron hasfallen10s. The 
fact is that makers are full, and do not entertain fresh business, 
so are not likely to quote lower rates, which may prevail in Scot- 
land and the North of a. but not in Wales. The Welsh 
ironmasters are confident that the present lull is only preliminary 
to another spring in price. Landore is turning out good plates for 
Portsmouth and Dundee. 

Anthracite coalowners in the Neath district have formed them- 
selves into a “ =~ to get a better remuneration for their coal, 
and have succeeded slightly, I hear. One of the Swansea steamers 
bas sailed with simply patent fuel in her bunkers. Trade is 
fairly brisk at Swansea, and the looked-for event of opening the 
new docks is regarded with interest. 

There is not much to be recorded from the Forest of Dean. 

ocal paper notes the val of a large Oo} ‘arthfa 
bars at Cardiff, of excellent sample. — vt 

Mr. W. 'T. Lewis has again been elected chairman of the Coal- 
owners’ Association, and this body is now really of very great 
power and influence in the whole of South Wales. The inaugura- 
ecm + aaa year by such an event as the sliding scale is a 

even 


G.m.b.—No. 1.. .. 
0. 3 


PRICES CURRENT. 
are corrected up to last 
many cases makers 
contracts. It is obviously im 
, or to give more than the market quotations 
should also refer to our correspondents’ 
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Wates—Iron rails, f.0.b. 
f.o.b. 


died Bar. 
Wates—Rail quality, at works 
delivered on trucks .. 
UGH léin., plate quality, per ton 
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PRICES CURRENT OF TIMBER. 


yellow.. 8 5 Canada, spruce 

pitch .. 3 5 410 Srdand2nd 7 0 810 

Oak .. .. 5 0 6 0 New Brunswick .. 610 8 0 

Birch .. .. 810 415 

Elm .. .. 410 510 St. Petersburg ..13 0 16 0 

Dantsic & Meml.oak 810 5 0 Wyburg .. .. .. 810 11 0 

Fir .. .. .. .« 2 5 410 | Battens,allsorts .. 6 0 810 

» undersized .. 110 2 0 | Froonincsps.sq.oflin. s. d. 8. d. 

» Riga .. .. .. $10 4 6 First yellow .. ..10 0 15 0 

» Swedish . 110 2 5 » White .. .. 8 6 10 0 

Wainscot, log.. 215 610 Second quality 7610 

Lath, Dantsic,fathom 6 0 7 0 y, Cuba, s.d. a. d. 

St. Petersburg. 810 9 0 superficial foot. 0 6 09 

Deats, per C, 12ft. by M 
y 9in. :— Honduras, do. .. 0 4} 0 

Quebec, pine Ist .. 14 0 24 0 ; 


Tue Frow or Liquips.—-Mr. R. H. Ridout, F.C.S., read a 
paper before the Physical Society last Saturday, in which he 
showed by experiments that if the end of a tube water 
terminates in acup, a ball which loosely fits the cup will be su 
ported in any position as long as the water maintains a vas 
velocity. ie whole may be immersed in water and the effect 
continue, or the bal! may be picked from the bottom of a vessel 
of water. By means of a hydro-dynamometer attached to the 
side of the tube he showed the somewhat paradoxical result that 
the rate of outflow was actually greater than when the ball was 
removed. In some made several years since it was 
found that the flow of water from a fire-hose was not im 
by bringing the nozzle near toa smooth wall, and the fact that a 
piece of cardboard will stick to the mouth of a blast tuyere is 
well known, but it does not appear to have been sus that 
the rate of outflow might be increased by such means. 
men will no doubt find useful application for this principle. 


Borer Expiosion at THE Giascow Ironworks.—A boiler 
explosion of unusual severity occurred on Friday evening, the 
5th inst., at the works of the Glasgow Iron Company, situated 
on the banks of the Monkland Canal, in the east end of the 
city of Glasgow. ‘These works consist of puddling furnaces and 
rolling mills, and they have turned out a large amount of work 
for many years. Besides their Glasgow works this compan: 
have extensive works of the same description at Motherwell, 
blast furnaces at Wishaw, and collieries in different parts of Scot- 
land. They employ a large number of workmen, and since the 
revival in the iron trade began the company have been very busy, 
and have been employing night and day shifts of men to carry on 
their operations. It was just after the day shift had left the 
works and the night men had commenced their “ turn,” that the 
explosion took place. Three men were killed on the spot, 
and forty were more or less seriously injured. f the 
latter number upwards of twenty have since died, so that as 
regards loss of life the accident has had very grave consequences. 
Since its occurrence the greater part of the works have been 
stopped. That portion in which the explosion occurred was taken 
possession of by the authorities, who are making a full investiga- 
tion into the circumstances of the oe and who have refused 
to allow any one to see the dam iler—not even the manager 
of the works—until the skilled witnesses to be examined at the 
inquiry have made their investigation. From inquiries made 
we learn that the boiler was of simple and usual construction in 
such works. It was about twenty years old, having been made 
by the Glasgow firm of Messrs. ‘Thomas Edington and 
from plates specially rolled by the Glasgow Iron Company, 
supplied for the purpose. It was about 30ft. high, 6ft. llin. 
in diameter, and stood vertically upon four strong cast iron 
columns, 5ft. above the ground. e boiler had about 24ft. deep 
of water space ; it was traversed by two flues connected with two 
puddling turnaces, the smoke and flame pee upward through 
the boiler flues, and through a couple of chimneys at the top. 
The boiler formed No. 3 of a group of seven, all arranged in the 
same manner. We are informed by Mr. W. Paris, who has been 
manager of the works for twenty-seven years, that the machin 
and boilers have been under the charge of a skilled engineer 
boiler-maker, that the man who attended them has been 
years in the employment of the company, and that he has an 
excellent reputation for his sober and steady habits. The 
force of the explosion threw the greater — of the boiler 
from its seat up on the roof of the sh and it now sits 
over the puddling furnaces, with a considerable part of its plates 
rolled up like a scroll. A large portion of the lower part of the 
boiler was thrown a good distance from its position, and several 
fragments of the plates have been taken possession of by the 
authorities, who are making a complete investigation into the 
condition of the boiler, with a view to ascertaining the cause of 
the accident, which up to the present time is only a matter of 
conjecture. The boilers of the company, it seems, were not 
inspected by any of the boiler insurance companies, but this task 
has all along been undertaken by the company’s own workmen 
at their several works, 
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Eprs’s effective and 
agreeable confections are sold by most chemists. By others, 
however, attempts are often made at substitution. e, there- 
fore, deem it necessary to caution the public that they can only 
be obtained in boxes, 6d. and 1s., labelled—“‘ James Epps and 
Co., Homeopathic Chemists, London.”—[Advt. } 
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THE STRENGTH OF BOILER STAYS. 
Very little is accurately known concerning the tensile 
of iron bars flat or round, secured at each end 
by a single pin, although such bars are in common use 
us, they are employed as ties 
for roofs, and stays to support flat boiler surfaces. An 
idea prevails that so long as the sectional area of th 
metal round the eyes is not less than that of the bod 
the bar, it may be considered well proportioned. It is, 
perhaps, fortunate that in roofs of any span this rough- 
pp yess rule is not acted upon, the metal round 
the eyes generally having a sectional area nearly twice as 
+ as that of the body of the tie. In boiler work, 
ever, braces intended to support the flat ends are 
often made out of flat with a hole punched at each 
end in the hot iron ; which hole is then opened to the 
uired size with a drift. 
and the pin intended to go ugh it should bear 
ing is known, such stays bei ways made 
by rule-of-thumb. If any engineer is dissatisfied with 
this and turns for guidance to his books he will find 
little help. In point of fact, the matter has hardly 
ever been made the subject of investigation. The 
United States Bureau of Steam Engineering resolved 
in 1879 to carry out a series of experiments which 
would supply the much-needed information, and accord- 
ingly Messrs. J. P. Rameqe chief engineer, and G. E. 
Tower, assistant-engineer, U.S. navy, were instructed by 
the Bureau to carry out the necessary investigation at 
the Washington Navy Yard. These gentlemen have pre- 
pared a not very elaborate report, which lies before us, 
and the gist of which we propose to submit to our 
readers. The report has this — merit, that there is 
not too much of it. Messrs. Sprague and Tower could 
no doubt, if they had thought proper, have extended 
their inquiry over months, and tried many thousands of 
specimens, with no useful result. They were far too 
practical to do anything of the kind. The position was 
Nee! simple ; flat stays are much for bracing 
boilers in the United States navy. No one knew what 
was the best form or proportions for these braces, or the 
best way of making them. So the experimenters took 
iron bars the strength of which was known; had 
certain specimens made from them; obtained results 
which are sufficiently uniform, and closed the inquiry 


with a statement of the dimensions to be given to| thro 


eyes of such bolts, and of the pins to go through these 
eyes, It is quite possible that by extending the inquiry 
they might have found that certain minute fractional 
changes might have been made in the dimensions they 
have laid down with corresponding minute fractional 
advantages. But Messrs. Sprague and Tower only wanted 
something which would give good results in practice ; and 
we have no doubt whatever that they have obtained just 
what they wanted, and we are extremely grateful that 
they have not overloaded their report with extraneous and 
useless matter. In carrying out their experiments Messrs. 
Sprague and Tower sought after the proportions of the 
crown and sides of the 7 Se first step being the 
finding of the dimensions which would make the eye 
equally strong all round. This being done, it was a very 
easy matter to ascertain the dimensions of the body of 
the bar to be as strong as the eye. All the bars were 
planed up to size, both on the edges and sides. Three 
specimens of each dimension were tested ; and so far as 
we can see from the report before us, no pains were 
spared to make the experiments quite accurate. The 
results obtained are set forth in a series of tables, which 
we need not reproduce. The report is fully illustrated ; 
and we annex a few of the figures to make what follows 
intelligible. We have not deemed it necessary to repro- 
duce any of the tables. 
Some of the eyes were made by welding, some by 
drilling the hole in the solid bar. In welding the 
was drawn out under the hammer, and turned over a 
mandril slightly smaller than the pin intended to fit the 
brace, and the brace having been planed >: does shape was 
then rimered out to fit the pin. Notwithstanding that 
every precaution was taken, 25 per cent. of the welded 
eyes broke in the weld. Fig. 1 we give as a typical frac- 


ric. t Fic. 2 FIC. 3 


ture. The specimen gave way under a strain of 19,520 Ib. 
Its dimensions were as follows :—Diameter of pin, 
0°6875in.; extreme breadth across eye, 1°936in.; depth 
from crown of eye to hole, 0°625in.; tensile stre: of 
iron from which the specimen was made, 45,267 Ib. per 


square inch. Figs. 2, 3, and 4 were also welded. Dia- | tha 


meter of pin, 0°6875in.; extreme breadth, 1°94in.; depth 
of crown, 0°695in.; tensile strength of iron, 48,478 Ib, 
Fig. 2 broke at 29,925 lb.; Fig. 3 at 28,767 Ib.; Fig. 4 at 


475 Ib. 

‘igs. 5, 6, and 7 were “from dedactions 
derived from the other tests with the intention of having 
uniform strength in all parts. By examination of the 


data it will be seen that in the first the side of the eye 
ve out at 518 lb, in excess of the calculated stre 0 
e shank ; and the shank was very much distressed and 
seemed just on the point of giving way ; in the second, 
the side of the eye gave way at 1912 ib. less than the 
estimated stre of the shank ; in the third, the weld 
gave out at 1867 lb. less, In these a the depth 
of the crown of the eye was itin., and the breadth of one 
side of the eye was }$in., which was ;in. less than in 
the first tests; if the sides of the eye had been concentric 
with the crown, there can be no doubt but that, with the 
exception of the one which gave out in the weld, the 
ak would have yielded first, or have been at the point 

of yielding, at the same time as the eye.” 


S Fic. 8 


if 
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In Fig. 8 we have a good example of the failure of a 
brace cut from the solid without a weld. It broke with 
a strain of 20,580 lb.; extreme breadth across eye, 
1°9375in. ; depth of crown, 0°625in. ; tensile strength of 
iron, 45,267 lb. Figs. 9, 10, 11, and 12 are selected as the 
specimens which gave the best results out of twelve 
tested, to see what the “ effect would be of increasing 
the size of the pin, the other dimensions remaining the 
same in each case ; the diameter of the pins being lin., 
lfin., 1,%in., and ; the eye being concentric, fin. 
wide, and 4in. thick ; with the lin. pin one eye broke 
ugh the lower quarter, and two broke through the 
crown, with an ave strain of 23,122 lb. ; with the 
1jin. pin all three broke through the crown of the eye, 
with an average strain of 23,473 lb. ; with the 1,%in. pin 
all three of the eyes broke through the crown, with an 
average strain of 23,193]b.; and with the ljin. pin all 
FIG. 10 Fic 12 
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three broke through the lower quarters of the eye, with 
an average strain of 21,812 lb.” 

Fig. 9 broke with 23,7101b., Fig. 10 with 24,000 Ib. 
Fig. 11 with 23,250 lb., and Fig. 12 with 22,2401b. The 
conclusion arrived at by Messrs. Sprague and Tower is 
that the proportions given in Figs. 13 and 14 are the best 
that can be adopted. Fig. 13 is for a welded and Fig. 14 
for cut-out holes. Steel pins may be of much 
smaller diameter than will suffice for iron. The report 
gives the following example of the dimensions the pre- 
ceding proportions will give for an eye “to be equal in 
strength to a og by 1}in. bar, the eye to be of the same 
thickness as the bar :—Breadth of one side of the eye, 


#in.; depth of crown of eye, }Zin.; eter of iron pin, 


44in.; diameter of steel pin, $7in.; the areas of the above 
FIG 13 FIG 4 


[ 
being as follows : Of bar, 1'265625 square inch ; of iron 
pin, °83529 square inch ; of steel pin, ‘42327 square inch ; 


of section of one side of eye, "703125 square inch ; of 
section through the crown of eye, ‘91406 square inch, 


Assuming the tensile strength of the iron from which the | has be 


bar was made to be 48,3271b. per square inch, the 
strength of the brace would be 61,147 lb.; in a boiler 
brace the pin has a double shear, and as recent experi- 
ments have shown that the average shearing strength is 
about 76 per cent. of the tensile strength, it is evident 
t a ,t%in. steel pin of 70,0001lb. tensile strength 
would be more than sufficient, or a Bier iron pin of 
the same tensile strength as the bar would slightly exceed 
the strength of the bar.” t 

Although the experiments were intended to apply only 
to boiler ing, it will be seen that they convey a lesson 
of far wider application. Not the noteworthy fact 
is that steel pins may be tised of much smaller diameter 


than will suffice with ‘iron. Another lesson is that it is 


There is always an element of uncertainty about wel 
eyes, which seems to be very nearly absent with drilled 
oles. 


THE INSTITUTION OF NAVAL ARCHITECTS. 

Tue annual meeting of the Institution of Naval Archi- 
tects, commenced on Wednesday morning the 17th inst., 
was continued yesterday, and will terminate to-day, 
Hitherto the meetings have taken place on Thursday. 
Friday, and Saturday ; but the last was found to be an 
inconvenient day, and so this year it was decided to 
commence one day earlier. Lord Hampton took the 
chair at twelve o’clock in the Hall of the Society of Arts, 
John-street, Adelphi, and there was a full attendance. 
The secretary read the annual report of the council, 
which was eminently satisfactory. It announced, how- 
ever, the resignation of Lord Hampton, who has filled 
the president’s chair for twenty-one years. His Fer is 
to be taken by the Earl of Ravensworth. Lord Hampton 
will not, we are peered to add, sever his connection with 
the Institution, but will fill the post of vice-president, 
The statement of income and expenditure was read, from 
which we learn that the income was £1869 7s. 9d., 
including the Admiralty grant of £250 per annum, A 
balance of £645 15s, 7d. remains in the treasurer’s hands. 
Lord Hampton then announced his own ly - 
inga well-deserved compliment tothesecretary, Mr. 
and the Earl of Ravensworth expressed his sense of the 
honour conferred on him in a few well-chosen words. Lord 
Hampton then made a neler apenal in which he referred 
to the adoption of breech-loading artillery for naval pur- 
poses by the Government as a thing which he had lo 
advocated; and after alluding to the use of steel-f 
armour, he dwelt at some length on the importance of 
using mercantile steamers as ships of war. We may 
remark here that although much attention has been 
recently given to the subject, it appears to be enti 
forgotten that there is nothing new about the scheme. 
Select Committee of the House of Commons was 
appointed, and took evidence in 1849 to ascertain the 
power of merchant steamers to carry guns and act as 
auxiliaries in naval warfare. The evidence will be found 
in the Artisan in the same year. Lord Hampton next 
stated that the rule of the Institution was that no paper 
should occupy more than twenty minutes in being read ; 
that no one should speak niore than ten minutes ; and 
that no paper and discussion togethershould last morethan 
an hour. On this occasion, however, it had been deemed 
right to depart from this rule as regarded Mr. Martell’s 
paper, because of the immense importance of the subject 
with which it dealt, accordingly it been resolved that 
no other om an should be read that day, but that the 
whole of the work of the Institution should consist in the 
reading and discussion of that paper. After a few more 
words, he called on Mr, Martell, Chief Surveyor of 
Lloyd’s Register of British and ‘Foreign Shipping, to 
| his paper, of which we give an abstract. 


On Causes oF UNSEAWORTHINESS IN MERCHANT 
STEAMERS. 


Mr, Martell, after some preliminary remarks, stated 
the several causes assignable for shipping disasters, as 
(1) Weakness of structure from deficient scantli 
combined with faulty construction in arrangement an 
workmanship, together with inferiority of material. 
(2) Deterioration, causing local defects and unseaworthi- 
ness. (3) Absence of proper control over cocks, valves, 
and Hipes connecting the engines and boilers with the 
sea ; a want of proper arrangement of bilge pump 
suctions and of suction pipes from sea and bilge, whereby 
water, from inadvertence or carelessness, can be run from 
the sea into a vessel. (4) Faulty and deficient pumping 
arrangements, jeu the accumulated water bei 

umped from the wings in turn of bilge, after a Feit 
rom shifting cargo or other cause, has become inclined. 
fs Breaking down of machinery, and the consequent 
ing off of the vessel into the trough of the sea. (6) Bad 
to collision or vessels running ashore. 
P ? of openings deck 
8) Hasty and improper loading, particularly o 
cargoes ti b and deficiency of shifting hossie or 
bulkheads, or other means to prevent cargo from as ta | 
(9) Disproportionate dimensions of steamers, combin 
with undue height of double bottom, thereby causing, 
with some descriptions of cargoes, deficiency of stability. 


(10) Overloading. 

1.—As regards structural weakness and inferiority of 
materials used in building cargo-carrying steamers, there 
is no known evidence that ships have broken in Bare: and 
from all the information to be_ obtained, Mr. M felt 
justified in stating emphatically that the causes of these 
recent losses must be sought elsewhere than in the want 
of structural strength. 

2.—That danger sometimes arises from local deteriora- 
tion has been abundantly shown by the 
names of the Magzera, Atlantic, and others will readily 
occur to every one in proof of this. It is also fully 
recognised that this danger has been rapidly diminishing 
since the practice of cementing the inside of iron ships 


come unive 

3.—As regards sea cocks, much might be said on this 
head. There is no doubt that the loss of many steamers 
has in the past arisen from an injudicious arrangement 
of cocks, valves, and P ag in connection with the 
machinery and the sea. This danger has doubtless within 
the last few years considerably diminished, as nearly all 
steamers now built have all cocks, valves, in connec- 
tion with the sea, fitted above the stokehole plates or 
platform, so that at all times they can be seen and kept 
in ropes and safe working condition. 

tr uch greater attention has been found to be neces- 
sary, as to pumping arrangements, was till lately 
thought requisite, so as to insure adequate means of 
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ping the vessel out by the engines at any angle of 


Tr olination in which she may be placed. Fig. 1 shows a 
steamer having.a deep tank for water ballast in the fore- 
hold, and double bottom for water ballast under the 
engine and boilers, and also in the after-hold. By the 
arrangement of suction pipes, sluices, and pumps it will 
be seen how water can be pumped from any compartment 
at any angle of inclination of the vessel, and it is “en | 
by such, or a similar arrangement, that water whi 
may have found its way into a-steamer can be entirely 
kept under control. : 

5.—Breaking down of machinery. The greater experi- 
ence acquired in the management of steamers has forced 
upon owners and managers the necessity of a special and 
careful examination of the engines on the return of the 
vessel from every foreign voyage, and the employment of 
superintendent engineers, in order to avoid the risk of a 
breakdown, and the attendant consequences which may 
follow, not only in the loss of the vessel, but of delay and 
cost in putting into a foreign port for repairs. Too much 
importance cannot be attached to wag from the t 
proportionate length of steamers now built, the smallness 
of sail power often provided, combined with the non- 
effectiveness of the rudder under sail alone while the 
screw propeller remains attached, render it almost impos- 
sible to keep a vessel to any particular course, and hence 
the risk in falling oft becomes enormous, with a low free- 
board and small margin of stability. In having to 
encounter heavy seas under such circumstances, the 
danger can gerren | be magnified, and it arises, perha 
from a slight casualty to the engines which by carefu 
supervision before leaving port might have been obviated; 
and here may be mentioned another point of great 
importance that leads toa similar danger to the fore- 
going, and has, unfortunately, led to many disasters— 
the too frequent breaking of rudder chains, or the 
disabling in other ways of the steering gear. 

6.—Bad navigation, leading to collisions, or vessels 
running ashore. On this point the author was not 
called upon to speak professionally, and so he passed over 
the subject with a few words. 

7.—Inefficient protection to engine and boiler openings, 
and other openings in the deck, is a source of danger to 
which due importance is not yet given. From want of 
due precaution in this, and in failing to provide proper 
coverings for stoke-holds and fastenings for coal bunkers, 

ipes, or hatches, many losses have occurred. When we 
4 of the funnel and ventilators being washed away in 
some of our largest passenger steamers, with decks 10ft. 
or 12ft. above the water, what are we to expect 
if proper attention is not given to these vulnerable 

rts in deeply-laden cargo ships, with a free- 
oand in some instances not exceeding 4ft.? Per- 
haps it will tend to throw light on the development 
ef steamers for the various cargo-carrying pu if 
we glance at the earliest steamers so engaged, and notice 
the alteration of types as they became increased in size 
and number. The employment of steamers for special 
cargo-carrying popes alone had its rise on the north- 
east coast for the coal-carrying trade,and from this t 
of vessel may be traced the various alterations through- 
out their development to adapt them to the general 
pepene of the trade for which they are now employed. 

e earliest steam vessels built for the coasting trade 

were about 150ft. long, 25ft. 6in. broad and 15ft. 6in. deep. 
The more recent vessels employed in this trade have 
been increased to 220ft. in length. The only alterations 
of importance made in the later vessels in addition to 
increasing their size was to increase their relative 
fulness of form. Whilst the earlier vessels had a co-effi- 


cient of tonnage fineness of “72, many of the later ones |. 


have been increased in fulness to ‘77. As the steam- 
carrying trade became developed, and steamers became 
built for longer voyazes in the Baltic and Mediterranean, 
greater le was given than in the earlier vessels, while 
all the objectionable features of extreme fulness of form 
and flatness of floor were retained. Mr. Martell then 
explained why this was the case, and went on to say, 
that if we take a vessel of the same length as one of those 
recently capsised, and trace the alteration of type under 
which such vessels have grown from the flush-decked 
collier to the fitting of a raised quarter deck and monkey 
forecastle, and subsequently the short poop, bridge house 
and forecastle—and again the long poop or connection of 
poop and bridge house, extending from the stern to the 
ront of the engine room; and from this to the spar 
deck, and finally to the complete three tiers of beams, 
having the full scantlings to the gunwale : we shall be 
able to form an opinion of the relative safety of such 
t of vessels as regards their stability alone, under 
@ various conditions of loading now in practice. The 
vessels referred to, which recently capsised when loaded 
with cargoes of coal and grain, were all vessels having 
full seantlings to the upper deck, and were much alike 
in proportionate dimensions. The following are the par- 
ticulars of one of them :—Length, 245ft.; breadth, 33ft.; 
depth of hold, 23ft. Vessels of the same length as 
above, and from which it may be said the latter type of 
vessel has arisen, have been built 245ft. long, 32ft. 
broad, 17ft. 6in. depth of hold, having a long raised 
quarter deck about 3ft. 6in. above the main deck. Such 
a vessel is shown in Fig. 2, and in fact illustrates one of 
this class of vessels now in existence. The draught of 
water when fully laden with coals, as indicated in the 
drawing, would be about 16ft. 3in., and by careful calcu- 
lation it is found that the metacentric height would be 
1°5ft., so that such a vessel could be inclined to an 
extreme angle of 66 deg. before arriving at the 
point of vanishing stability. If we go further, and 
take a long poop vessel of the same length—that is, one 
having the poop and bridge-house connected—we shall 
find the dimensions of many such vessels now sailing to 
be—length 245ft., breadth 32ft., and depth of hold 
17ft. Gin. The continuous erection on deck, 7ft. high, 
would be about 150ft. in length, and the forecastle about 
30ft. Such a vessel is shown in Fig. 3, and there is 
practically no difference in the principal dimensions 


from the: preceding. With. a- cargo of coals below 
deck, and = a small portion in the poop, such a 
vessel would draw about 16ft. 6in. of water; and in 
this case the metacentric height is found to be 1°5ft.; 


32ft., and depth of hold to spar d 24ft. 
same beam is retained as in the former vessel, and the 
erection above the main deck is made continuous by a 
complete deck all fore-and-aft. It is customary to load 
such vessels to within a short distance of the main deck, 
according to the structural strength, &c., of the ship, as 
shown in Fig. 4, thus leaving between 7ft. and 8ft. of 
freeboard from the spar deck. The metacentric height 
of such a vessel loaded to this depth with grain or coals, 
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ch | deck”. vessels referred to, loaded 


Curves of stability of. the different types. of yessel 
referred to are shown in Fig: 6, to which an veer 
table of reference given below refers, and curve 
marked A shows the stability of one of the “three- 
as stated. It will. 
be seen that it is exceedingly small and unsatisfactory. 
Curve C shows the effect which would be produced on 
this vessel by increasing the breadth 2ft. The stability at 


tlings | moderate angles of heel is increased considerably nn ality 


step. The effect which depth of loading has on the sta 

of the vessel is clearly seen by curve D, which shows that 
by increasing the freeboard lft. :and retaining the 
original own great gain in point of stability and 
safety is obtained even as com with increasing the 
breadth 2ft. In this case, maximum stability is 
increased from 25 deg. to 40 deg., while the range of 
stability is extended from 52 deg. to 80 deg. From this 
it appears pretty evident that, whilst the types of 
steamers have been ually altering through the stages 
described, from the flush decked vessel of one deck and 
two tiers of beams, up to the vessel with two decks and 


FIC.6 

4 
et 
8 

3 


ANGLES OF INCLINATION 


In Fig. 1, A, branch to after well; B, w: 
ailing 


in. suction to hold; D, 2in. ditto to aft peak ; E and F, 


Table of Reference to 


ay cock ; C, 3} suctions ; I, sluice ; 
cock; G starboard ballast suction; K K, filling cocks ; O P, cocks to main tanks; H, hand pump; , suction to fore peak. 


Curves of Stability. 


Feet. Feet. Feet.| Feet.| Deg. | Foot) Foot) Foot. 
A | “Threedeck” vessel .. .. .. .. | 1402 | 245x33°3x23 | 0°7| 25 | 1,080|None 4 Full cargo of coals or grain. 
B| Do. do. with 80 tons of water ballast. | 1402 | 245x38°3%23 | 1°2| 82 | 3,860) None 4 Do. do. 
C | Do.  do., with 2ft. additional breadth .. | 1450 | 245x35°3x23 | 1°38] 25 | 1,540| None 4 Do do. 
D| Do.  o., with 1ft. more freeboard... .. | 1402 | 245x33°3x23 | 1°3| 40 | 2,620|None 5 Do do. 
E | Raised quarter-deck vessel.. .. .. .. .. | 1050 | 2459¢32°3X17°6 | 1°5| 33 | 2,000) None 3 Do do. 
F | Full-poop vessel .. .. .. .. | 1000 | 24532°8x17°6 | 1°5| 52 | 4,460] 588 3 De. do. 
G | Bpar-decked vessel .. .. .. .. .. | 1360 | 2459¢32°3x24 | 0°8| 55 | 4,800) 1647 to spar deck’ Do. do. 
H | “Three-deck” vessel... .. .. .. .. | 2005 | | 60 [11,800 | ft. Gin. Cargo of iron, splogel, &e. 


assuming the hold to be filled and a portion only of the 
space to be filled between the main and spar decks, is 
found on calculation to be 0’8ft., the angle of maximum 
stability being 55 deg. with a large righting force still in 
reserve at 90 deg. inclination, owing to the high free- 
board of this type of ship, thus showing, as in t oP ee 
ceding cases, that such a vessel would if loaded as 
described have an ample margin of stability. Coming 
now finally to the vessel of the same length, and whose 
scantlings are continued of the full size to the upper 
deck, similar to the vessels referred to which have 
recently capsized, and whose dimensions, as before 
stated, were, length 245ft., breadth 33ft., depth of hold 
23ft., it will be observed that this vessel has 1ft. more 
beam than the spar-decked vessel, but a very striking 
difference will, at the same time, be mening in the 
practice of loading this type of vessel, as shown by the 
position of the load water-line in Fig. 5. 


three tiers of beams, or what is known as the “three- 
deck” vessel, in each stage the topweight being increased 
and facilities afforded for deeper loading—the necessary 
stability has not been made commensurate with the 
requirement for the latter type of vessel, and hence there 
is a large number of cargo-carrying steamers now in 
existence of this class to which great care will have to be 
applied in loading, particularly the smaller ones, when 
they are conveying homogeneous cargoes, if the accidents 
with which we are acquainted are to be avoided. The 
question, however, is not only how are we to deal with 
similar vessels in existence, but also how is the safety of 
this type of vessel to be improved in building others? 
One of the most essential changes is to increase the beam. 
of not importance 1s rovide a greater 
. Thegreatero: cost, and thee. in wor 
with sailing have also made 


steamers as com 


rapid dispatch in port a question of greater importance ; 


| th 
i so that this vessel, with a homogeneous cargo 
; as grain or coals, would have her maximum stability 
: at 52 deg., and a considerable righting moment at 90 deg. 
' inclination. By going a stage further we come . 
spar-deck vessel—that is, one having the scan 
determined by the height to the main deck, and 
: this height the scantlings somewhat lighter. The dimen- 
: ions of some of these vessels are—length 245ft., breadth 
| 
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K 
Fic.2 Fic .¢ 
FIC.S FIC.S 
| 
H 
i 
0 16 20° 0° 49° ‘08 D 


Marcu 19, 1880. 


THE ENGINEER. 


the consequence of this has been that tuo little attention 
has been given to the stowage of cargoes 
specific gravity in steamers, and they have too often been 
sup to be sufficiently safe, whether loaded with a 
cargo of iron ore on the ceiling, or filled with a cargo of 
in. In consequence of nearly all the steamers which 
ave foundered this winter being fitted with double 
bottoms, it has been associated in the minds of many with 
the direct cause of these accidents, and viewed with dis- 
favour by underwriters and others affected by these losses, 
It should, however, be borne in mind that nearly all the 
cargo steamers now built are fitted with double bottoms, 
’ so. that the fact of the vessels lost having double bottoms 
follows almost as a matter of course, and is no indication 
of the cause of the disasters. The real source of danger 
to the vessel in fitting these water ballast tanks is in lift- 
ing the centre of gravity of a homogeneous cargo higher 
than it would be lifted by ordinary durnage, and to this 
extent it renders a vessel more tender when loaded, and 
if her proportions and form make her otherwise a tender 
vessel, this influence might possibly render her danger- 
ously unstab’e, and, without doubt, some of the recent 
losses may be attributed to this cause. This fact in an 
exaggerated form has led some to suppose that the fitting 
f Tee water ballast tanks in the bottoms of vessels is 
under all circumstances inconsistent with safety, but no 
danger need be feared from this mode of construction 
provided the proportions and form of steamers be made 
suitable to the height and extent of the tanks, and an in- 
telligent judgment be exercised in loading them. The 
carrying of water ballast has become so essential a part of 
the economy of steamers, that it will well repay the time 
and consideration necessary to insure a combination of 
such a convenience with the safety to the vessel. 
In passing it may be interesting to notice the following 
example of a new steamer, which recently made ex- 
taeamely heavy weather, and which has been attributed to 
the heavy dead-weight cargo of iron being stowed too 
low. In Fig. 6 is given an approximate curve of sta- 
bility of this “ three-deck” steamer, marked “ H,” whose 
dimensions are 285ft. by 35ft. 3in. by 24ft. 5in. This 
vessel recently sailed from this country to America with 
a cargo composed principally of iron. There were 1700 
tons of this stowed in the hold, extending up to within 
2ft. of the middle deck, and 300 tons between decks, and 
the approximate metacentric height is computed to be, 
when so laden, not less than 3ft. 6in. On her voyage she 
encountered heavy weather, and the consequence was 
that the vessel was severely strained. On her arrival at 
the port of destination it was found, on examination, 
that many butts of outside plating and rivets were 
started and the decks strained and leaking, besides other 
damage from the same cause. The difference between 
the curve of stability of this vessel, and that of the 
vessels loaded like those which have — is very 
striking, and there is obviously room for abundant safety 
between them, free from any fear of excessive stability. 
That narrowness alone does not involve danger, if proper 
judgment be exercised in loading, may be shown by illus- 
trating the case of a spar-decked steamer which was 
referred to by Mr. W. John in a valuable paper read by 
him before this Institution in 1877. This vessel was 
276ft. long, and only 30ft. broad, and having a depth of 
hold to the spar-deck of 14ft. She has been employed 
up to the present time Laeger | in the grain trade, 
and on one occasion became disabled by an accident to 
the rudder chains when so loaded and was abandoned. 
But though the cargo shifted, and she was rolling about 
in a heavy sea for some days in the Bay of Biscay, she 
did not capsise. In fact, the calculation of the stability 
of this vessel at that time showed that she might have 
been inclined through an angle of 111 deg. before the 
point of vanishing stability was reached. The cause of 
this, however, was that the vessel was properly loaded, 
having regard to her proportions and consequent sta- 
bility. The hold was entirely filled with grain in bulk 
and as much stowed between decks as py aeaee show 
she could safely carry without maki er unduly ten- 
der. The owners of this vessel are well aware that were 
she loaded quite full between decks, so that her main 
deck would be under water, as is the practice with most 
of the three-deck vessels of the same total depth, in 
the first gale she encountered when so loaded, she would 
inevitably capsise. Hence it is not only a question of 
beam, but also one of depth of loading. Returning to 
the question of the three-deck vessels having only a 
small margin of stability, for the purpose of seeing how 
this stability can usefully be increased with the least 
loss and inconvenience, let us assume the ‘tween decks 
to have two transverse bulkheads, within which cargo is 
to be stowed, and suppose we thereby carry eighty tons 
less than at present, and suppose the tank in the after- 
hold to be of a size to contain an equal weight of water, 
or to be divided by a water-tight division, as is now 
frequently done, this after-tank could be run up with 
water, and by retaining the same load line, a marked 
improvement in her stability and safety would be 
effected as shown by the curve B, the range of stability 
being extended from 52 deg. to 75 deg. Here we have 
the simple question of less profit on the eighty tons of 
coal or grain cargo, or a continuance of excessive risk, 
and from his knowledge of steam shipowners, Mr. 
Martell was of opinion there is not one would hesitate 
which to adopt when the two courses are clearly pointed 
out. 

It may be said almost with certainty that many 
steamers combine in themselves many of the worst 
features which contribute to instability and consequent 
unsafety. These are: (1) Small relative breadth to both 
os and length. (2) Great fulness of form throughout 
below the water-line and extreme flatness of floor. (3) 
Low freeboard. (4) Undue height and extent of double 
bottom. The remedies are, greater beam, a more shapely 
form, a greater freeboard, and a double bottom not 


deeper than ne for the pu of water ballas' 
another type of vessel could not be encouraged w 


of different | Fig. 


combines more elements of safety than the “ Well” ship, 
ig. 2, or the three-deck vessel, and could perhaps 
be worked as mein It is often ome Ly in 
ca! steamers of the long poop type, where the poop 
together cover two-thirds the 
length of the ship, the further obvious and inviting ste 

is not taken of covering in the “ well,” and getting a good 
safe freeboard all fore-and-aft. The answer usually is 
that the prescribed draught of water of the vessel would 
not admit of cargo being carried in the new part, 
whereas the tonnage dues would be considerably 
increased. The question of tonnage measurement is 
indeed the t obstacle tu improvement in the types of 
ships for the Atlantic trade, and especially the grain 
trade, as it handicaps both the awning-deck and the spar- 
deck type of ship, which naturally lend themselves to 
the maintenance of a good healthy freeboard and freedom 
from capsising. An instance has been given of one of 
these ships ; a spar-deck vessel, which, knocked about, 
abandoned for days, nearly on her beam ends with grain 
cargo, shifted in heavy weather, and did not capsise. In 
fact she could not capsise, because only a small part of 
the cargo was between decks, and its total centre of 
gravity was sufficiently low to give the vessel in a 
measure the righting properties of a lifeboat. The 
objection to the type is, that all this ’tween-deck space, 
which gives great safety to the ship, but earning no 
freight, has to pay tonnage ae pe as if the whole ship 
was filled right to the upper deck, and loaded 2ft. or 3ft. 


deeper. 

Mr. Martell then discussed the losses of grain-laden 
ships during the present winter, It might be in the recol- 
lection of his hearers that a series of almost unparalleled 
disasters occurred during the winter of 1872, and led to 
much excitement. He could not help believing that the 
great attention the subject received at the period men- 
tioned led to greater care being exercised by those 
responsible for the loading of grain cargoes in the suc- 
ceeding years, for the losses were immediately reduced, 
as was shown by a long table appended to his paper, 

iving the names and iculars of cargo steamers 
pt ered and missing during the years 1872 to 1879 
inclusive. That the cure for wholesale disasters lies within 

racticable limits may be taken for granted, and it is 
star out by the improvement effected immediately after 
the disasters of 1872. Further striking evidence of the 
same kind may be obtained from experience of the grain 
trade of Montreal. No port on the American Continent, 
it has been stated, suffered more from the loss of grain- 
laden ships than that port did previous to 1873 ; and it 
would be seen from the “ Table of Losses” that within a 
period of four weeks during the winter of 1872, no less 
than six steamers grain laden from Montreal either 
foundered or were missing. At Montreal, it may be 
known to many, they have a port warden, invested with 
certain powers over the shipping loading in a aay Up 
to the date in question, 1873, a shipmaster loadin in 
in the port was liable to a fine of 40 dols. if he did not 
comply with the port warden’s regulations. This fine 
was 80 ridiculously low that shipmasters used to pay it 
as a matter of course, aud load their ships :is they Tiked, 
and numerous losses used to ensue. In year, how- 
ever, the fine was raised to 800 dols. for evading the port 
warden’s regulations, and since that time not a single 
vessel from the port of Montreal has 

oundered at sea. ' These regulations, together with some 
unofficial ones, more or less enforced at the ports of New 
York, Philadelphia, Bostun, and Baltimore, all stipulate 
for the fitting of shifting boards, and for carrying a 
portion of grain cargoes in bags. 

In loading grain in bulk by means of elevators, the 
difficulty of properly filling the hold is enormous. The 
continuous stream of grain which pours in produces a 
stifling dust to such an extent that it is beyond human 
endurance to remain in the vessel sufficiently long to 
properly trim it, so as to fill the hold in the wings under 
the stringer plates and similar places. To show the serious 
nature of this, Mr. Martell said that during his visit to 
America a steamer had left port so loaded, and after en- 
countering heavy weather had to put into a neighbouring 
port, when it was found the grain had settled to such an 
extent as to require over 1200 bushels to fill the after-hold 
alone. Many opinions exist as to the settlement of 
cargoes of grain eopyes = bulk during a stormy voyage, 
but there is no doubt it is greater than is generally su 
posed with the present despatch of loading. It must 
evident that with such experience as this, shifting boards 
fitted only 3ft. or 4ft. deep below the beams, as is often 
the case, are next to useless to prevent displacement of 
the cargo. Mr. Martell then glanced briefly at the con- 
ditions of -loading. 

1,—The simplest is that of vessels having only one deck, 
with or without hold and carrying grain of such 
a kind that her holds can filled without the vessel 
being over-laden. Here, it appears easy enough to fill 
the hold with bulk grain, as has been customary from the 
Baltic and Black Sea ports; and this mode with proper 
shifting boards might not be unsafe, provided the grain 
be properly trimmed into the wings, and trodden down 
so as to obviate any danger of its settling materially 
ong voyage. 

2.—The step from this is when the same ship has to 
carry a cargo of grain too heavy in its nature to enable 
the holds to be completely filled without being over- 
laden. is, perhaps, occurs oftener in sailing ships than 
in steamers, but the principle to be borne in mind in both 
is the same—viz., that, in whatever part of the ship grain 
is loaded, the cargo should reach to the deck. To carry 
this out, it is necessary to bulkhead off the part of the 
hold that is not to be utilised, so that the remainder can 
be properly filled up. 

3.—The next typical case is that of a vessel having 
two complete decks laid, carrying gue of such a nature 
that her holds can be completely filled, and also between 
decks, to the upper deck, without being overladen. 
Many devices have been resorted to in these vessels for 
securing their safety, but they may be ranged generally 
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under two- heads, based on two different principles. One 
is to make the stowage of the lower hold complete and 


distinct in itself, securing the bulk grain by means of 
boards and bags on top of same, and with shifting boards 
extending, in some down to the keelson, and carry- 
ing the remainder of the cargo between decks in bags. 
The other principle is to provide feeders to the lower 
hold from the ’tween decks, so that, in the event of the 
ey settling below, loose grain will run down to fill u 
the empty spaces. Sometimes the ‘tween decks is fill 
with a combination of bulk and bag grain, the baga being 
piled round the hatches and feeders, where loose grain is 
stowed in bulk. This has often been adopted with 
safety, but it is by no means perfect. In some cases 
trunks have been led down from the upper deck to the 
lower hold, so that grain could be poured down from 
bags to fill up the empty space, in the event of the grain 
or shifting. 

_ 4.—The other typical case is that where the lower hold 
is filled with grain, but a portion only of the ’tween-decks 
is filled, as in the case with spar-decked vessels, and 
sometimes with three-deck shi In this case temporary 
bulkheads have to be fitted » decks to contain 
the latter, and the lower hold has to be made secure 
against shifting, as in the previous case. In Fig. 6 it is 
shown that spar-decked steamers so loaded with the 
main deck out of water may have great elements of 
safety, in consequence of their much greater freeboard 
as compared with three-deck ships of similar size, loaded 
as is customary ; and it may be remarked that in the 
recent losses, not one of this type of vessel is to be found 
in the table setting forth the particulars of these losses. 
Hence the desirability of encouragement being given to 
such a type of vessel, with which this mode of loading 
is necessarily connected. 

Mr. Martell’s inquiries have led him to the con- 
clusion that the extra cost of loading grain in 
bags would amount in an American voyage to about 83d. 
per quarter, or say £360 per voyage in a vessel 
of about 1200 tons net register, including the cost due to 
delay in loading. That a cargo composed partly of bulk, 
and partly of c grain, can be made as safe as a cargo 
containing all bags, is a question on which all practical 
men are agreed, for there were as many coal-laden 
steamers as grain-laden steamers lost during the months 
of the past winter ; and although it is possible for coal 
to shift similarly to grain, it is not a cargo which is prone 
to shift, or which would be considered dangerous in a 
fairly-designed vessel. 


We have, we believe, in the foregoing abstract given a 
fair idea of Mr. Martell’s line of argument, The paper 
was unusually long. It was listened to with attention, 
concluded amid loud applause, and was followed by a 
very good discussion. 


The discussion was opened by Mr. Merrifield. He held 
that the safety or danger of cargo steamers Mii 7 
mainly on the way in which they are loaded. In oid 
times when sailing ships carried on our commerce, it was 
essential that they should be properly stowed or they 
could not carry sail; but steamers might be loaded with- 
out much regard to stability, and yet make their voyages 
safely if the weather were fine. He wasof opinion thatmore 
money ought to be spent in the drawing offices of ship- 
builders in calculating the stability of steamers. Some per- 
sons never went into the question of stabilityatall. Hedid 
not mean that minute calculations should be made, for they 
would be useless or worse in the hands of shipowners or 
captains who did not quite understand them ; but enough 
should be known about every ship to indicate what was 
right and what was wrong in loading her. A great cause 
of danger was, no doubt, the operation of the tonaage 
laws, which were in a wretched state, and  rgname J pre- 
vented the shipowner from making his ship seaworthy. 
So anomalous were the laws, he might remark, that it 
was quite ible under them to have a big ship with no 
tonnage whatever. 

Mr. Merrifield was followed by a oe who narrated 
the circumstances of the loss of the La Plata, which went 
to the bottom because the engineers and carpenter were 
not on speaking terms. The carpenter opened a sluice, 
and admitted water, without telling the engineers. About 
40 tons filled the aft compartment, and forced up the 
engine-room floor plates, one of which cut through an 
inch and a-half pipe, which admitted water enough to 
sink the ship. 

Mr. Scott Russell spoke at some length. He regarded 
the double bottom, now so much used in cargo steamers 
as the great source of risk. To say nothing of the rapi 
decay induced in the plates, it was clear that the double 
bottom raised the centre of gravity and created a risk of 
capsising. He therefore advocated instead of the double 
bottom, more effectual subdivision into compartments, and 
by aie ly the division of the es into two portions by 
a Jongitudinal bulkhead from end of the cargo space at 
all events. He asked the meeting to say what was the 
objection to such a bulkhead, which would effectually 
— the dangerous shifting of grain cargoes? He 

new of none save one, namely, that now and then a 
shipowner was employed to carry a very big engine, and 
that this could not be got down a hatchway divided into 
two by the longitudinal bulkhead. But very big engines 
were so rarely carried that he thought this would not be 
set up as a substantial objection to the longitudinal 
bulkhead. The tonnage laws required revision ; 
they practically prevented the adoption of the safest 
ship of all, that with a spar deck,  inste: 
of greatly encouraging the construction of ships with 
large empty safety spaces high up. He assured the 
meeting that it was a grave error to suppose that great 
length in proportion to beam was essential to easy f eva 
pulsion. On the contrary, it was possible to make ships 
with considerably more beam and less length than were 
now in fashion, which could be driven at a given speed 
with quite as little power; only it was essential that due 
attention should be paid to the forms of the bow and stern. 
Thus, by augmenting the beam and decreasing the length, 
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much stronger and safer ship could be He was 
quite in favour of water ballast, but it should be stowed 
in a special compartment or small hold, with an iron 
deck, and this compartment should be filled quite to the 
top to prevent the water from moving and becoming so 

ir Spencer Robinson, speaking as a sailor, wit 

Mr. Merrifield that knowledge of the qualities of his shi 
was essential to the captain, who should be taught all 
about the influence which his cargo exerted on the 
stability of his craft. 

The next speaker was Mr. Denny, whose reputation as 
a scientific shipbuilder lent weight to his words. He 
did not, however, contribute very much to the stock of 
information being accumulated. He advocated more 
outlay in the drawing office, and pointed out that an 
expenditure of £300 a year would be well invested if it 
supplied information as to the stability of the ships built 
by any firm. He had succeeded in carrying out a system 
of testing the stability of all the ships built by his firm, 
which deserves extended adoption. He can get two 
inclinations and two upright observations in one hour ; 
and as the work of inclining the ships is carried out 
during the dinner hour, work is not interrupted, and 


the only cost 1s that of the men employed in inclining 


_ the ship. With the time of the roll of the ship in his 


ion, the captain had useful information. As 
regarded the types of ship described by Mr. Martell, he 
thought that shown by Fig. 3, with the long quarter 
deck, very good, as it was possible to trim such a vessel 
with great ease. He then went on to deal with an old 
subject of dispute between himself and Lloyd's, 
asserting that it was impossible to build ships with 
sufficient beam, because Lloyd’s rules dictated proportions 
forscantlings which were unnecessarily large whent e beam 
was not much too small for the length of the ship. Thus, 
we may add, it will be seen that the operation of two 
sets of laws were adduced by different speakers to 
account for the faulty form given to cargo steamers. The 
tonnage laws prevented the adoption of empty safety 
spaces, and Lloyd’s numerals rendered the adoption of 
long narrow ships essential to epee | of construction. 
Mr. Denny was followed by a gentleman who asserted 
that the want of proper surveys caused the loss of most 
ships, and that the surveys were not made because there 
was no time, ships scarcely getting into port till they 
were sent away again. The great objection to the lon 
narrow ship was that she would not rise to the sea, an 
so took in tons of water on her decks, All narrow ships 
were wet. It would not be as easy as it might seem to 
alter the tonnage laws, and he cited, as an example, a 
captain carrying a cargo, partly heavy, partly of cork, to 
show how fraud might be practised. 
Mr. Benett, as a member of a firm running steamers in 
the Baltic trade, endorsed Mr. Scott Russell’s views, and 


- stated that he had used for years, and with the greatest 


success, a longitudinal bulkhead, — it was made of 
timber, suitably fixed in uprights. It extended from 
deck to keelson, and was removable. He never had a 
single instance of grain or other cargo, though carried in 
bulk, shifting in any weather. He did not like water 
ballast in double bottoms; but carried it, as Mr. Scott 
Russell suggested, in a vertical compartment or small 
hold. In one of his ships, 200ft. by 28ft. by 15ft. Gin., 
the tank was put aft of the fore-hold, and another was 

laced under the cabin to sink the screw. In this way 

e did not lose a foot of space, as he could fill his tanks 
with grain or cargo when wanted, but much space was 
lost in double bottoms. 

Mr. Ravenhill, well known as nautical assessor, and 
possessing an experience which gave much weigkt to his 
remarks, spoke at considerable length. He ranged; 
indeed, over almost the whole of Mr. Martell’s paper. 
Losses are due to various causes, and, among others, 
want of proper supervision of the machinery of 
ships, and he was glad to find that Lloyd’s dwelt 
va this point. As regards stowage, the theory was 
that the captain looked after it, but, in fact, the 
captain had too much to do for the time at his 
disposal, so the mate undertook it nominally, for 
he, also, was too busy. Thus the work really devolved 
on the stevedore, who was told how much the ship must 
draw forward, and how much aft. He was paid by the 

icce, and tumbled the cargo in anyhow. This system, 

e could say from his experience, was a prolific cause of 
the loss of ships. As regarded stability, he could name 
well-known firms of shipbuilders who never thought of 
calculating the stability of a steamer. He held that 
Lloyd’s ought to see to this, and that a register should be 
kept by that body showing the general stability of all 
vessels on their books. Mr. Ravenhill mentioned a curious 


' fact, namely, that more ships were lost.on their first 


voyage after changing captains than at any other time. 
He cited one instance in which a particular captain com- 
manded three steamers one after the other, which 
steamers made their voyages safely, and each of which 
was lost while he was ashore recruiting his health, the 
lost ship being put in charge of another captain. Mr. 
Ravenhill avcounts for this by saying that the new 
captains to gain kudos try to get too much out of their 
ships, and do not know enough about them. Every 
captain ought to be in possession of information about 
the conditions of stability of his ship, and if this rule 
were enforced he would venture to say that in six months 
every captain «would be in possession of the requisite 
data. Competition did much to spoil ships. _Plimsoll’s 
mark was put on by the owner and shipbuilder. He 
knew of an instance where one ship of a fleet only just 
paid her way, while the rest, in the same trade, earned a 

rofit. The reason why, was that the non-paying ship 

ad a very few inches more freeboerd than the others ; 
the cargo which could have been stowed in the space 
thus lost represented the profit. 

Mr. John expressed himself surprised to hear double 
bottoms condemned. It is true that they lifted a cargo 
a very little, but that was not a source of danger. He 
made a very good point by calling attention to 


the fact that ironclads, which carried all their 
weights above, could be made quite safe, and he 
saw no difficulty whatever in giving a cargo steamer 
all the stability she could require. The distance 
between the skin of a cargo steamer and her ceiling 
was now two feet or more, and the water ballast 
system increased it but a foot. He quite agreed with 
those who held that more calculations of stability were 
wanted, but he pointed out that they could not be 
obtained for all ships, nor was it necessary they should 


bin. lighter, and will thus have, with 1200 tons of fuel, 
nearly a 12ft. height of port. ‘ 

The real question concerning the Nelson class is, now 
that they are completed, are they fit for their proposed 
service? The ships may be looked at from two points 
of view. They may be regarded as armoured ships, 
having to meet armoured ships, or as protected cruisers. 
The very first duty the class is —— to perform, is to 
relieve the Bellerophon as the flagship on the North 
American station. 


be, because so many were alike. What were wanted were 
caleulations of stability of various types of steamer. 
cou urged against them. obtain a defini y 
amount of stability, much more water must be carried in Diep fou 
a vertical tank or hold than would suffice in a double cated power of en- ‘ “alb 
bottom ; and these deep tanks were very difficult one (single (twin- 
tight, and a source of danger when they were weak. He (twin-screw) screw) screw) 
knew of instances where they had been removed from 
ships as intolerable nuisances. Mr. John does not quite | weight of protective 
hold with those who believe that the safety or upsetting and 1082 tons 
of a steamer is a question of stowage. He pointed out| “Vertical armour -. 7-28in... .. .. ..| 5:28im. | _5-77in. 
that it is purely a question of beam and of freeboard ;| Weight of armament ..| 533tons °. .. ..| 420 tons | 351 tons 
and in reply to Mr. Denny, he assured that gentleman | Weight eee eS 
that Lloyd’s would be the last to willingly hamper any | weight’ of projectiles Seah 
shipbuilder in his operations. ight ahead 800Ib... .. 628 Ib. 
Mr. John was followed~by three speakers, the first of on. 
whom, a merchant captain, blamed the hurry with which | Cubic feet of space per 
trade was carried on for much of the disasters complained | 
of. Ships were loaded pell-mell, iron on cotton and | Coal-carrying capacity *:| 1200 tons :. :. [:| 645tons | 460 tons 
cotton on iron, just as it came to hand ; and were hurried | Area of canvas in Plain 
out of port before they had their hatches on. Again,| -- 2h770sq. ft. ++ {23,400 oq. ft. [22,756 aq. ft. 


shipbuilders would not give plans, which was wrong. He 
commands a steamer with no fewer than eighteen orifices 
below water, but the builders would give him no plan of 
the ship to show where these were. The second speaker 
held that to want of power the loss of Atlantic steamers 
was mainly due. Ina gale they fell into the trough of 
the sea, their engines could not get them out of it, and 
they were swam by the tons of water which came 
aboard them. The third speaker laid great stress on a 
point to which we have already called attention, namely, 
the question of insurance. He argued that if the 
insurers would refuse to pay claims on unseaworthy 
ships there would be fewer losses; but this they cannot 
do, because if a case goes for trial, fifty witnesses will 
assert that the ship was seaworthy. If however a register 
of stability existed, it could be proved at once that if a 
ship was loaded in a certain way she was not ny whee bi 
and it would be easy to obtain evidence as to the mode 
of loading. Mr. Ravenhill, speaking for the second 
time, stated that he knew of instances where the in- 
surance had been reduced, but the ship was lost. 

Mr. Duncan, of Aberdeen, made a has & amusing and 
effective speech. He called attention to the fact that the 
discussion had taken a turn as though nothing was 
carried but corn, but consideration ought to be given to 
the circumstance that other things had to be carried 
across the sea, and it was quite possible to make a ship 
too stiff, as, for example, by putting a load of railway 
iron on board. Ships should be properly Der song and 
fairry treated, but if a ship was as willing to sail with 
her deck down as with it up, then she was badly loaded. 
He gave some of his experience on board ships too stiff, 
and enforced the teachings of Mr. Scott Russell, that 
— narrowness was not essential to ease of propulsion, 

he difficulty about the tonnage laws could be got over 
at once. If the Government would not measure empty 
safety spaces, but would cut in the beams, é&c., “No cargo 
to be carried here,” there would be plenty of informers 
who would bring a captain to justice if he disobeyed the 
law. He was much surprised to hear Mr. Scott Russell 
denounce double bottoms, seeing that he was the inventor 
of them, or, at least, the first fo apply them in the case of 
the Great Eastern. 

After a few words from Mr. Norman Scott Russe 
Lord Hampton closed the discussion and adjourn 
the meeting with some appropriate words. It will 
be seen that the opinions expressed very nearly 
coincide witht those which we have already ex- 

ressed. More importance might, perhaps, have 
n attached to want of power as a source of 
loss. We are assured that many competent captains 
attribute almost all disasters to this cause. It also 
appears that a change in the tonnage laws and a modi- 
fication of Lloyd’s rules are needed. Mr. Martell’s 
paper, and the discussion which followed, can hardly 
fail to exert a powerful influence for good in the 
immediate future. 


On Thursday—yesterday—morning the 
commenced with the announcement o 
large number of new Members and Associate Membe 
followed by the reading by Mr. Barnaby, Chief Con- 
structor of the Navy, of a paper on 


roceedings 
the election of a 


Tue “ Netson” Crass. 


The author stated that he had to regret that, while the 
Nelson is a 14-knot ship on the mile without the use of 
the steam blast, the sister ship-—the Northampton—not- 
withstanding that the engines are the perfection of work- 
manship and material, is at present only a 13}-knot ship 
with the steam blast. In the table in the next column 
are given particulars of the two ships placed beside them 
corresponding particulars of two excellent ships of an 
earlier type, designed for similar work—the Iron Duke 
and the Bellerophon. 

The difference in speed is apparently due mainly to 
the difference in the performance of the two types of 
engines, and particularly of the propellers, and partly to 
the fact that, from some unexplained cause, the North- 
ampton always needs a starboard helm to keep her on a 
straight course, and this checks her way. He might 
be to add that the Northampton left 
Spithead for her station with 1200 tons of coal in her 
bunkers, and with her gun-deck portsills 114ft. out of water. 
The Nelson will float under the same conditions about 


Mr. Barnaby then drew a comparison between the 
Nelson and the Bellerophon, showing clearly that so far 
as there is an attempt to protect with armour, the 
average thickness of the protection will be nearly 38 per 
cent. more than in the Bellerophon. The armour is 
Pe ae at the ends of the ship, and an under-water 
deck is substituted for it. Beneath this deck aft, is 
situated the steering gear and the rudder-head, so that 
they are far more secure than in the Bellerophon. The 
Bellerophon has greatly the advantage in the weight of 
the broadside fired from protected guns, and in the 
fact that, except at the ports, the battery walls are pro- 
tected against the perforation of most shells, while the 
central part of the Nelson’s armament is exposed to the 
entrance of any projectiles which could get through an 


inch plate. But the Nelson is much the more heavily . 


armed ship, the total bp of the armament being— 
Bellerophon, 420 tons ; Nelson, 533 tons. 

Regarding the class as designed for cruising, it is to be 
observed that, with 4000 horses, say two-thirds power 
the ship goes, in smooth water, 123 knots. Wi 
2300-horse power she obtained, in smooth water, a speed 
of 10°537 knots, so that, with 60 tons per day, she should 
make a 10} knots ave ocean speed, and should steam 
5000 knots. To show the difference in the distribution 
of the weights in such a ship as the Nelson, and a first- 
class passenger steamer of the same displacement and 
designed for the same average ocean-going speed, 12 to 


12 knots, Mr. Barnaby gave the following table :— 

Nelson, ship. 

Tons. Tons. 
Propelling Dic 1030 700 
oe oo te oo we 
Consumpti: hour at 12 to 12} knots 

jon a 


The discussion on this paper was opened by Sir 
Spencer Robinson, who said that the paper showed that 
substantial and satisfactory improvement been m 
in the construction of armo ships in the sixteen years 
that had elapsed between the construction of the two 
vessels specially referred to. When the Bellerophon 
was built only four and a-half years’ experience with 
armour-plated vessels had been obtained. A great 
objection to the early vessels was the small quantity of 
coal they could carry, a defect which Mr. Barnaby, 
unfettered by any unnecessary interference from superior 
council, had removed in the new vessel. The employ- 
ment of sails with twin screw vessels, which he has long 
objected to as useless, continues, but extended ex- 
pereaee only shows the truth of the grounds of 
is objection. Deep immersiun of screws he does 
not consider to have any useful effect, and he con- 
cluded his remarks by urging the importance of high 
speeds fur our armoured cruisers and his regret that 
those already built are not fast vessels. 

Mr. A. C. Kirk, in referring to certain propositions 
respecting change of form and character of engines, 
said he considered it a great mistake to think that 
gawd engines could be obtained by limiting the range 
of expansion and by eg 2 simple instead of compound 
engines. He remarked that the Northampton burns 50 
per cent. more fuel than the Nelson when at full 
power, and that the displacement given in the table 

oes not include the 1200 tons of coal. Mr. John 
Scott Russell, by aid of the or, which 
were exhibited showing the disposition and extent of the 
armour of the new vessel, gave his reasons for appre- 
ciating the arrangement of the side and end armour for 
protecting the guns, and of the belt armour protecting the 

ilers. ‘The latter not only made the movement of the 
ship certain, but by protecting them from explosion b 
shot or shell, the gunners above them worked wi 
greater comfort and with better directed efforts than 
when any fear existed of being blown up from below. 
Only four guns are carried by the Nelson. This, 
Mr. Russell said, is generally believed to be a sufficient 
number—a belief which had its origin in expediency. 
By the time that the four guns are thoroughly we 
rotected the whole admissible weight of armour 
been placed on the vessel ; hence the belief in four 
guns. He, however, thought that good use might be 
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e of eight guns, and though they could not be put 
mies thought they would prove of the 
greatest value in critical times, when vessels were fighting 
in close broadside fight, for the men would not the less 
readily work them, because they could not slink behind a 
wall to do it. Under some circumstances, guns fired by 

' wears would be placed at great disadvantage, and the | 
men would fly to the hand-worked guns, the extra num- 
ber of which would be invaluable in critical moments. 

This discussion was followed by the following papers : 
— On the True Nature-of the Resistance of Armour to. 


Shot,” by Mr. J. Scott Russell, F.R.S.; “On a Method; 
of Analysing the Forms of Ships, and Determ the’ 
Lengths ae Angle of Entrance,” by Mr. A. C. Kirk,’ 
M.LC.E.; and another “On the Steam Trials of H.M.S.' 


Tris, and the Resistance of Screw Propellers,” by Mr. J. A. | gran 


Normand, M.L.N.A., which were discussed. 

At the evening (seven o'clock) meeting two papers’ 
were read—“ Twenty Minutes with Passenger Steamers, 
on the Long Ferry,” by Mr. J. R. Ravenhill, and “ On! 
the Stability of Yachts,” by Mr. Dixon Kemp. Both) 

pers were followed by discussions. Mr. John Scott! 
Russell then delivered a very able and exceedingly 
amusing lecture “On a Wave Line Form of Midship! 
Section.” This was followed by a very brief; ussion, | 
which brought the business of yesterday to a close. We. 
must hold over till next week a report of these papers 
and the discussion. 


PRIVATE BILLS IN PARLIAMENT. 


On the motion of Mr. Raikes a series of resolutions were 

on the 11th inst. enabling the promoters of every private Bill 
introduced in the present session to proceed with the same Bill 

in the next session, and stating the forms to be complied with. 
On the 13th inst. the Examiner, Mr. Frere, decided in relation 
to the following Bills that the Standing Orders had been 
complied with :—North British Railway ; Epping Forest (No. 2) ; 
Brentford and Isleworth Tramways; Shrewsbury (Kingsland) 
Bridge. The preambles of the fcllowing Bills were proved before 
Mr. Raike Onademan of Ways and Means:—Bristol Corpora- 
tion; Eastbourne Gas; Prescot Gas; Liverpool Co ation 
Loans, &c.) ; Liverpool United Gas; Ely and Bury St. Edmunds 
Light) Railway ; Manchester ani Milford Railway. The Court 
of Referees met yesterday to consider cases of locus standi. The 
petitions of the Sutton, how Reamer vey and Drypool Gas Company, 
the Gaslight Company, the British Gaslight 
Company, the Dock Company at and the 
North-Eastern Railway Conipany to be heard against the Hull 
Lighting Bill were allowed, as was also the petition of the 
Mining Association of Great Britain against the North Stafford- 
shire Railway Bill. The Liverpool Borough Extension Bill was 
proceeded with before a Select Committee of the House of Com-! 
mons, Mr. Monk presiding, and at an early hour there was an 
adjournment until Monday, The Select Committee of the House 
of Lords, of which the Earl of Devon is chairman, did not proceed 
with the Woodside and South Croydon Railway Bill owing to the 
absence of his lordship through indispositio: 
adjourned until Monday. ‘The preambles of the Bristol Port and 
Channel Dock Bill and the Hendon Local Board Bill were proved 


before Lord Redesdale. 
before the House of Lords Committee on 


On the 15th inst., 
Opposed Bills, the Earl of Devon in the chair, the preamble was. 
ved, with amendments, of the Woodside and South Croydon, 
Satway Bill, one of the amendments providing that the com- 
ry powers of purchase, in reference to the properties of the 
lesiastical Commissioners, Lady Ashburton (Addiscombe: 
House) and Mr. Willoughby (Pitt House) shall not extend beyond, 
eighteen months from the passing of the Act. The South- 
Eastern and the London, Brighton, and South Coast Railway 
Companies have now formally taken the place of the original 
promoters of the Bill. It was the concluding Bill of the group 
referred to the Committee. Before the House of Commons 
Committee on Opposed Bills (Group C), Mr. Monk in the chair, 
the Liverpool Borough Extension Bill was further proceeded with 
andadjourned. In thecase of the Strathendrick and Aberfoyle Rail- 
way Bill (Petition for Additional Provisions), before the Examiners, 
the Standing Orders were found not complied with. The further 
Standing Orders applicable to the following Bills sent from the 
Lords to the Commons were complied with, viz.:—Aston (Liver- 
Burial Ground (Warwickshire), Vestry of St. Luke’s, 
iddlesex; Wednesfield and Wyrley Bank Railway (Abandon- 
ment), Liantrissant and Taff Vale Junction Railway, Carrick- 
fergus Harbour, Llanelly and Mynyd Mawr Railway, and Cardiff 
Water. Proof of compliance with the Wharncliffe Order was also 
tee in respect of the North British and Glasgow, Yoker, and 
lyde Bank Railway (Amalgamation), and the Ramsgate and 
Margate Tramways (Extension) Bills, waiting second reading in 
the Commons. The Standing ers of both Houses were found 

complied with in respect of the peiiee for the Downpatri 

and Ardglass 

North Metropolitan 
ar 


ill was further med. 
On the 16th, before the Poe 


of Redesdale’s Committee on 


nop} Lords’ Bills, the preambles were proved of the follow- 
ing, viz.:—Dearne Vulley Water, Doncaster Corporation, Milford 
Docks, Portmadoc Water ; Freshwater, Yarmouth, and ‘Newport 


Railway ; Trinity House, Greenwich (with amendments 


| the plainti 


and the case was | j 
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VON HEYDEN v. NEUSTADT. 

THE tiff in this action, M. Friedrich von Heyden, t 
the action — the defendants, Messrs. M. Neustadt and Co, 
of Mincing-lane, to restrain an alleged infringement by them of 
tiff’s patent for the manufacture of salicylic acid. The 

tent was granted on the 17th of February, 1874, to Mr. J. H. 
ohnson, for an invention communicated to him by Professor 
Hermann Kolbe, of Leipsic. Johnson was a trustee for Kolbe. 
The patent was afterwards assigned by Johnson and Kolbe to 
the plaintiff. The defendants have been selling in this country 
salicylic acid, imported by them from the firm of Emanuel 


Merck, of Darmstadt, manufacturing chemists, which had been | d 


made by that firm according to the method described in a patent 
on the 3rd of November, 1877, to Max Neustadt, one of 
the defendants, as a trustee for the firm of Merck, and after- 
wards assigned to that firm, Vice-Chancellor Bacon granted 
the injunction claimed by the plaintiff.. The defendants appealed. 

The ATroRNEY-GENERAL and Mr. Everitt’ were for the 
pe ol Mr, T. Astron, Q.C., and Mr. Macrory were for the 
plaintiff. 


The ap was argued at the end of February and the begin- 
ning of this month. The following is the Times report of the 
decision, which we may say was taken almost verbatim from the 
written dodgmens of the Court, delivered b 

Lord Justice JAMES, as follows :—In ap the defend- 
ants, the appellants, disputed the validity of the plaintiff’s 
patent, on the ground of want of nora and also contended 
that there was notsufficient evidence of in’ ringement. Assuming 


| the novelty to be established, it was not contended that the inven- 
| tion was not a useful one, nor that the specification was insuf- 


ficient. The specification begins with a statement, the accuracy 
of which is admitted by the scientitic witnesses of the defendan 

that when the nt, was taken out salicylic acid was produc: 

in two ways, either by introducing carbonic acid into boiling 
carbolic acid, sodium being simultaneously dissolved in the latter, 
or by the employment of the expensive and not easily procurable 
oil of wintergreen, the gaulteria procumbens, e specification 
then states in substance, reducing the language to its briefest 
terms, that the invention consists in effecting the production of 
salicylic acid by the action of carbonic acid gas on carbolic acid in 
the presence of an alkali, or alkaline earth, and doing this in large 
quantities, and ata great reduction in price. he words ‘tin 
presence of an alkali,” &c., refer to one of the nost strange things 
in the chemical action of bodies on one another. It has 
been found that sometimes two bodies, which have little or 
no action on each other, are made active by the introduction of 


deprived of everything that can be called moisture, metaphorically. 
a transferred into a retort, and treated 


of soda, I wash wii 
acid by 


carbolate of soda is converted into salicylate of soda, and that 
practically the whole of the salicylic acid is obtained from that 
compound. It is not disputed that this actual process had never 
been used, either in works or laboratory, for the production of 
salicylic acid, either for sale or for any other practical purpose or 
use whatever. Nor is it disputed that a product of great value, 
and previously very dear, is obtained by it most economically. 
By whomsoever the was really discovered, it is one of 
singular beatity as a chemical operation and of singular efficacy 
and utility as a manufacture. The article was quoted in 1868 
at 13s. an ounce ; it is now sold at 7s, 6d. a pound; and it has 
come into general use, not only as a useful medicine, but as a 
powerful antiseptic. But it is contended that the invention is 
not novel, because it is anticipated by information given to the 
world in prior publications, being part of the commonstock of know- 
ige by the chemical portion of the public. The burden 
of proving this anticipation is on the defendants, and it must be 
made out very clearly in order to destroy the nt of a man 
who, at all events, was the first m who de facto uced 
the thing to the public ticall, a working state. Now, on 
that subject Lord West “y! held in the Court of Chancery, and 
toda and Ah A to t in 


by the Attorney-General), Caledonian Insurance Company, 
Anstruther and St. Andrews Railway (with amendments as to 
level crossings), Clacton-on-Sea Special Drainage District (with an 
amendment to the rating clause), and Letterkenny Railway. The 
paca pa A Port, Harbour, and Navigation Bill was proceeded with, 
and adjourned till Thursday, on a formal point of Standing Orders, 
Their Lordships’ Standing Orders Committee concurred with the 
Commons in eening with the Standing Orders not com- 
plied with in the case of the Glenariff Railway and Harbour, and 
the Ramsgate and Margate Tramways Bill, but one property is 
to be excluded from the compulsory powers of purchase in the 
latter case. Before the Committee on Group C in the Common 
Mr. Monk in the chair, the Live: 1 Bo Extension Bill 
was further proceeded i q adjourned. The Standing 
Orders Committee, Mr. Mowbray in the chair, decided that the 
Standing Orders might be dispensed with, and the Bills allowed 
to proceed, in the case of the Lynn and Fakenham way, 
Norfolk Railway, and Fakenham and Melton Railway petitions. 
The Committee determined that the Standing Orders ought not 
ompany im: or leave eposit a on for 

n nesday the preambles 
proved before Mr. Raikes, 
and the Bills were ordered to be 
amendments :—Denton and Houghton Gas, Stafford Borough, 
Chipping Wycombe Borough Extension, Helston Railway, 
Worcester and Aberystwith Junction Railway, South London 
Tramways (Extensions), Bury and Tottington District Railway. 
The Committee to which the Liverpool Borough Extension Bill 
had been referred—Mr. Monk chairman—decided, after an 
inquiry extending over several days, that the preamble had not 


proved. 
appoint- 
Pattison, 


engineer to the Alexander. 


ments have been made at the 


Navat Enoinger 
engineer to the Achilles; C. Welsh, 


1p the House of Lords, that the 
anticipation contained in a prior publication must give — 
the same full and —a precise information which 
required in a@ specification. it were necessary in this case 
we should be prepared to adhere to and act upon that view 
of the law. But what we have got in this- case is not one clear 
statement by one writer, but a mass of paragraphs exhumed by 
the industry of the defendants’ advisers from a number of publi- 
cations—his Lordship mentioned their names—all but two being 
works not referred to in the defendants’ particulars of objections, 
and therefore only discovered since the institution of this action. 
We are of opinion that if it requires this mosaic of extracts from 
annals and treatises, spread over a series of years, to prove the 
defendants’ contention, that contention stands thereby self- 
condemned. As for annals, in particular the annual registers of 
science, one knows that in every country every year thousands of 
facts, or supposed facts, find their way ,into them—coming like 
shadows, so departing without leaving permanent trace 
behind them. And if it could even shown that a 
patentee had made his discovery of a consecutive pro- 
cess by studying and collating and applying a number 
of facts disseminated in the of such works, his dili- 
gent study of such works wend as much entitle him to the 
character of an inventor as the diligent study of the works of 
nature would do. The same thing would, in our judgment, hold 
true if it were suggested, as it was suggested in this case, that the 
anticipating information was to be found in Kolbe’s volume of 
1855, Kolbe’s of 1861, and Kekule’s of 1867. Wedo not ourselves 
think that if you were to take all the extracts together as if they 
had been written in one consecutive | se they would amount to 
anything like an anticipation either of the principle of the patented 
invention or of any process for applying it. Possibly, a chemist, 
if he thought of it, might have deduced from that statement 
that carbolic acid is partially converted into salicylic acid 
by depositing sodium in it in the presence of a stream of carbonic 
acid, and the chemical exp! 

aie of the action of dry carbonic acid 
on the carbolic acid contained in anhydrous carbolate of soda, 


ion of the fact that it was | maki: 


and guessed that anhydrous carbolate of soda — be whol 
converted in salicylate of soda by passing a stream of dry carbonic 
acid gas over it, But, then, no chemist did think of making 
that deduction and guess and applying them, And the same 
observation may be made on the statement “that ready-formed 
carbolate of soda is partially converted into salicylate of soda 
when heated in a stream of dry carbonic acid gas has 
proved by experiments,” with this further note—that the 
writer evidently at the time had not ascertained or realised 
the important fact that the whole of the carbolate would be 
so converted. This statement is really the nearest approxi+ 
mation to the discovery actually patented, and seems to us con: 
clusively to negative the theory of anticipation. It is imperfect 
and inaccurate, and the fact that that particular chemist, who 
was the only one who, in fact, knew anything about it, had, even 
in a labora experiment, obtained a success which he could only 
escribe in that very qualified way, was not likely to lead a 
manufacturer or practical chemist to think-of doing what is 
descri in the specification. It would, on the contrary, 
effectually discourage any attempt in that direction. We have 
in addition this broad fact—that, with all the knowled com- 
municated by the chemical publications, no one before the 
patent make an ounce of salicylic acid through the use of caustic 
soda, or by this or any other process make salicylic acid at any 
practical price for general use. It is suggested that the demand 
was not so small as to account for this temporary indifference 
of makers’to the discovery. But there was a demand for the 
article. It’ was made for medical purposes. No apparatus was 
required, except a closed vessel such as is at hand in_every 
chemical work: and laboratory in the world, for using the infor- 
mation, which is supposed to be communicated to the world that 
a cheap material could be more cheaply and effectually used than 
the dear one; and yet the instructed chemical world, engaged iu 
this matter, continued to use ‘the dear matcrial instead of the 
cheap one. And there, is another view of this. There was the 
whole class of chemical professors and lecturers and writers 
throughout the civilised world interested in and watching the 
progress of. chemical science and art. It is certain that if 
any such information had reached the minds of any of them as 
is communieafed by this specification it would have been 
set forth with the fulness and detail due to so interesting 
a chemical phendmenon as this peculiar action of carbonic 
acid gas on carbolic acid in combination with a third body. 
and illustrated by an experiment so attractiye as the patented 
proces would have been if merely used as a lecture-room exhi- 
ition, One of the defendants’ own witnesses, Mr. Dale, and 
his French friends, had been for years trying in vain to utilise 
cartbolate of soda, which was refuse produced in their dye works, 
We are satisfied, therefore, that the objection that there was a 
prior anticipation of tle discovery has wholly failed, We believe 
entirely what the scientific witness, Dr. Armstrong, stated that 
the discovery, the subject of the patent, took him entirely by 
surprise, although he had been a pupil of Kolbe’s, and was con- 
versant with what had been previously done by him in this 
matter ; and that it must be borne in mind that there is a great 
mass of scientific evidence to the like effect, preponderating, in 
our srdament, vastly over the counter-evidence of the defendants. 
And on this it is to be noted that, when the issue is whether 
certain useful and sufficient information had been given to the 
public by certain scientific publications, the evidence of in- 
structed and skilled men, conversant with the special literature, 
that no such information was, in fact, conveyed to their minds 
is far more to the point than evidence of other like instructed 
and ed: men, who, speaking post litem motam, and with all 
the new light thrown on the subject, conclude now that the 
information was then sufficient. The whole may be summed u 
thus :—No one, before the patentee had practically or theoreti- 
cally taught the world how to make, out of such abundant or 
cheap materials as a, carbolic acid, carbonic acid gas, and 
hydrochloric acid, the rare and expensive drug salicylic acid— 
no one had ever before taught the world the simple and fruitful 
chemical truth that all that was required to effect this wonder- 
ful transmutation was to make the carbolate of soda per- 
fectly — and perfectly desiccated. We now come to 
the second part of the case. Is there evidence that the 
defendants have infringed the patent for the plaintiff’s inven- 
tion? The defendants admit that they have obtained the 
article which they sell by Neustadt’s process as patented 
by him. Now, the only distinction between the one process as 
patented and the other is that Neustadt begins with anhydrous 
carbolate of soda. Whetherthis would make any difference, even 
if his anhydrous carbolate of soda were made in some different 
manner from the plaintiff’s, it is not material to inquire. But it 
may be worth noting in passing that at the time of the patent 
carbolate of soda was not an article of commerce. It existed in 
some works as worthless and intractable refuse, and with that 
exception it probably only existed in Kolbe’s laboratory, or some 
like laboratory, in the minute quantities made for chemical in- 
vestigation and experiment, and existed only to be destroyed 
in the course of such investigation and experiment. ‘lhe 
witnesses for the plaintiff say that there is now no 
other practical mode of obtaining it than the plaintiff's, 
and that they have no doubt that it is so obtained. 
The defendants, who must know how he obtains the 
material, have given no evidence to the con . We 
are satisfied, therefore, that the evidence of the plaintiff's 
witnesses in this respect is accurate, and that the defendants 
have imitated and, in fact, adopted the plaintiff’s invention. But 
in the course of the argument a doubt was suggested from 
Bench whether, if a process patented in Fnglen , and the patent 
is for the process only, and that process is imitated abroad, the 
importation of the product from abroad and the sale of it here are 
infringements of the patent. But it appears that very point was 
raised and decided by me as Vice-Chancellor in the case of 
‘Elmslie v. Boursier” (*‘ L. R.,” 9 Ex., 217) as far back as the 
yore 1869, and that that case was approved, adopted. and fol- 
owed by the Court of Exchequer in the same year in the case of 
Wright v. Hitchcock” (‘‘L. R., 5 Ex., 87). e latter case was, 
it is true, against the vendor of a product made in this realm. 
But that makes no differenee in the principle, which is that the 
mere vendor of such a product is an infringer. These cases have 
never beeu questioned. It is, of course, open to us as a Court of 
Appeal to re-consider, and, if satisfied tha’ they were erroneous, 
to overreach the decisions of the two Courts of First Instance. 
But we see no ground for departing from them. It is true that 
the statute of James only mentions ‘the sale, working, or 
making of any manner of new manufacture within this realm.” 
But it is to be observed that the statute gives no right to the in- 
ventor. The statute is a statute for abolishing and forbidding 
monopolies, and the 6th section, under which the Crown acts in 
these matters, is a mere proviso excepting from the operation of 
that Act certain patents or grants of privil which are to be ‘* of 
such force as they should be if that Act had never been made 
and of none other.” And it is from the ancient power and 
prerogative of the Crown, so saved and preserved, that ev 
L epe derives his monopoly. What the Crown could lawfully 
o, and has lawfully done, after that statute is shown by the 
uniform tenour of the letters patent which have since been issued 
—issued by the advice and authority of every law officer and 
every holder of the Great Seal for upwards of. two centuries and 
a-half, The power of the Crown to grant such letters patent of 
such tenour and their validity has never been brought in question, 
and such form of the letters patent has now Seen expressly 
authorised by the 15th and 16th Victoria, cap. 83, sec. 54. Nor 
has there been any straining of the old statute in what has been 
so done and authorised. that was required was to assume that, 
when the Crown’s —_ to grant the sole privilege of working or 
ing was saved, there was saved with it the power to make 
such privilege effectually profitable to the true inventor. 
question, therefore, is to be determined by the true 


| 
| 
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sive, neither effecting nor undergoing any change. And the 
principle which underlies the patented the plaintiff is 
this :—Carbonic acid has no effect on carbolic acid, but if a certain | E 
compound be made of carbolic acid and soda, and carbonic acid F 
be introduced into this ~— heated, then the carbonic acid | : 
immediately attacks, not the soda, but the carbolic acid, the 
greater part of which is transmuted into salicylic acid, and 
which remains ‘in combination with the soda, so much of 
the carbolic acid as is not transmuted being disengaged and 
driven off. The patentee as to his modus operandi says in 
substance :—‘‘I take caustic soda, dissolve it in carbolic acid 4 
in a retort, heat it to the poring. point of carbolic acid— - 
183 degrees Centigrade—until all the water and the greater 
part of the excess of carbolic acid is driven off (the same being ) 
preserved for future use) ; then I conduct a stream of dry carbonic 
acid gas into the retort and raise the heat to somewhat above : 
200 degrees Centigrade; the entire mass will gradually become 2 
solid, and the operation is terminated when but little residual yh 
carbolic acid distils over. Or, instead of taking an excessive 
Ym g of carbolic acid and dissolving the caustic soda in it, 
take the two in exact chemical equivalents and combine them, 
and, by heating and agitation, get rid of all the water. The sub- 
as much as which we understand 
with carbonic aci EE. ve, e result, which 1s @ salicyla 
th water, and from it L Lpereiate the salicylic 
ic or other suitable acid.” This is the process, 
and there is no doubt that by means of it the whole of the 
/ 
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patent themselves. It was on that construction of , 
the letters patent that the case of “‘Elraslie v. Boursier” was | 
decided, and we see no reason to doubt the conclusion there 
arrived at that the sole right granted by the Crown to make, use, | 
exercise, and vend the invention within the United Kingdom, 
and the ~ to have and enjoy the whole profit, benefit, com- 
modity, and advantage accruing and or reason of the said 
invention, includes a monopoly of the sale in this country of pro- | 
ducts made according to the patented process, whether made in 
the realm or elsewhere. It may be added the patent in another | 
part eo apes forbids any person directly or indirectly to make, use, 
or Sa the invention. A person who makes, or procures 
uct surely indirectly, making, using, and putting in 
tice the ted invention. Any other construction cont in 
a in the case of any really valuable invention of a process, 
ler the whole privilege granted by the Crown futile. When 
the patent was an English patent only, an imitator would only 
have had to establish his factory on the other side of the border, 
would only have to | 
or use the mical process at @ or , an 
he would effectually deprive the inventor of the “* whole profit, 
benefit, commodity, and advantage” of his invention; and the | 
more valuable the invention, the more certain it would be that | 
the prohibition in the letters patent would be so indirectly | 
avoided—that is to say, evaded. We are of opinion, therefore, 
and conclude that the plaintiff has established the validity of his 
patent and the infringement of it, and the appeal must be dis- 
missed with costs. 


HINDLEY’S VERTICAL ENGINE. 


repat 
crank shaft makes 210 revolutions per minute. The crank 
shaft be are of gun-metal, ont Shete length is two and 
a-half times their diameter, and they are provided with easil 
accessible adjusting screws. The orms a water 

and heater. There are twelve vertical tubes in the boiler, and 
the chimney is hinged for cleaning them. All connections to 
the boiler are made with flanged joints, and the engine has 
no connections to it but the steam and water pipes. The 
cylinder is lagged as in the r sizes. Wheels and shafts 
for travelling are often attached for facility of removal. Mr. 
Hindley also makes a horizontal engine, which we shall 
illustrate on avother occasion. 


THE PHARE GAS LANTERN AND BURNER. 
Tuts consists of a lantern specially designed to contain 
the circle of six gas jets, which, with the arrangement for 
supplying the necessary quantity of air, form a burner of 
considerable power. Under the ring of six jets, using about 
40 cubic feet per hour, are two annular cylinders of glass 
curved so as to cause the air drawn up by the heat of the 
burner above to impinge on the flame, and obtain approxi- 
mately the same effects as with an a d burner, but with- 
out the drawback of a chimney. In the centre of the ring a 
single 6ft. burner is fitted which is not used when a large 
amount of light is Segvinel, but is lighted automatically by 
simply turning over the lever A at the same time as the circles 
of jets are extinguished. 
is lantern and burner, although new in this country, 
has been used for some time for the pu of the improved 
street lighting of the principal towns in France. In Paris 
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several streets are co notably the Rue du 4 Septembre, 
in which the gas illumination is in competition with the 


| electric light of the Avenue de l’Opera. The small area 


illumina' by the Jablochkoff light in comparison with a gas 
burner of hig! power is seen at once on leaving one street 
and approaching the other. With the gas the whole street 
seems to be vividly illuminated from one end to the other, 
while the electric light shines out more conspicuously in the 
adjoining street, but leaves the spaces between each light in 
comparative gloom. 

In our illustration 1 and 1 are glass cylinders conductin 
air; 2 circle of six jets; 3 single jet; 4 flash light; 5 
reflectors ; 1 position of lever with six jets; 2, position of 


lever with a single jet. As regards economy the electric light 
would be the cheaper, if by any means it could be re 
down so as to reduce the illumination after midnight. This 
is effected with the Phare burner by a man ing round and 
changing the burners in the manner above deecribed, at the 
same time as the electric lighting of the adjoining street 
ceases and the ordinary gas lamps are lighted. 

A Phare lantern and burner has been at work some time on 
the refuge facing the Mansion House Station, and has given 
such satisfaction that the lighting of Queen Victoria-street is 
under consideration, and a ont is to be fixed on London 
Bridge. This system of lighting has been introduced into 
this country by Mr. Killingworth Hedges, but is the invention 
of an engineer in the employ of the Paris Gas Company. 
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STOTTS GAS REGULATOR. 


THE accompanyi ving illustrates a new 

regulator, pam ore Mr. Stott, of Manchester. The 
is effected by the valve a, the position of which is 
determined by the pressure beneath the bell b, the edges of 
which dip in mercury in the trough H. It is claimed for this 
regulator that it possesses the following advantages :—The 
cup 6 and trough c are made of glass, so that no corrosion 
es place, and it simplities the hody castinz, which, when 
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the trough is cast with it, is often bad. The cu 
convex top, so that no matter in what position t 


b hasa 
e whole 
apparatus may be turned, or even when inverted, the mercury 


ways goes k to its right place. This is of greatest 
importance to pe ag of the valves, as they are - when 
they leave the works, and the mercury cannot be lost, dis- 
placed, or 


JOHNSON’S PATENT CHAMBER KILN. 
WE give herewith an illustration of the patent chamber 
kiln invented by Mr. I. C. Johnson, which has recently 
adopted by several Portland cement manufacturers. In order 
that the merits of this improved kiln may be clearly under- 
stood, it is necessary to mention that in the ordinary method 
of cement making, the process usually adopted is to convey 
the ‘slurry mixture of chalk, clay, _and water—to 
“ flats,” there to undergo the process of drying by the heat 
derived from the coke ovens beneath. When the moisture is 
evaporated the flats are wit and the kiln is loaded with 
the dried material, and the fuel requisite for calcining; the 
heat evolved from the process of calcination ing into the 
air from the top of the cone or chimney of the kiln. The 
principal ditticulties or disadvantages attending this process 
are :—First, the serious wear and tear and continual dilapi- 
dation of the flats, unavoidable in consequence of the sud 


expansion and contraction they are subjected to by the influ- 

mperature of the slurry above. md, the jal separa- 
tion of the particles of chalk and clay while Ere: mixture is 
being dried on the flats, which is caused by the bubbling or 
boiling of the liquid slurry in consequence of the heat being 
applied from beneath. And thirdly, the heat from the kiln 
being allowed to liberate itself without further utilisation. 
Johnson’s patent chamber kiln consists of a kiln of ordinary 
construction, but arched over at the top, forming a crown. 
The arch is continued in a horizontal direction, the chamber 
having a flat concrete floor, and being supported on piers or 
ground work. This horizontal arch or flue is constructed of 
sufficient height to allow workmen to move about in it with- 
out inconvenience, and into it the slurry is pumped or 


conveyed by other mechanical means. The kiln having been . 


wr char; is lighted, and the waste heat given off 
passes along the arch or chamber over the slurry, and 
eventually escapes through a chimney at the further end. 
The heat evolved by the calcination in an ordinary sized kiln 
is found to be sufficient to dry enough slurry to recharge it. 
So soon as the kiln is drawn, workmen enter the chamber 
through a manhole at the chimney end, and charge the kiln 
with the newly dried material. It will be unnecessary to 
explain how the difficulties referred to above cannot possibly 
occur where the chamber kiln is adopted. The fact that 
waste heat is utilised is alone a recommendation. These 
kilns can be seen we successfully at many of the cement 
works on the banks of the Thames and Medway, and other 
parts of England, besides at Mr. Johnson’s own manufactories 
at Greenhithe-on-Thames and Gateshead-on-Tyne, 


South Kxnstneron Musrum.—Visitors d the week ending 
March 13th, 1880 :—On Monday, Tuesday, and Saturday, free, 
from 10 a.m. to 10 p.m., Museum, 11,261; mercantile marine, 
building materials, and other collections, 1455. On Wednesday, 
Thursday and Friday, admission 6d., from 10 a.m. till 5 p.m., 
Museum, 1741; mercantile marine, —— materials, and other 
collections, 69. Total, 14,526. Average of co nding week 
s rt years, 16,097. Total from the opening of the Museum, 
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Mr. E. 8. Hinpuey, of Bourton, Dorsetshire, has long” \ | 
latest manufacture, simple and strong, cheap, and easil 
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RAILWAY MATTERS. 

Tne Austrian Reichsrath has almost unanimously voted the 
Bill on the Arlberg Railway. 

Mr. Mo.eswortH, the Government consulting engineer for the 
State Railways, is about to survey the line from hall towards 
Shutargardan. 

Tue report of the Great North of Scotland Railway age 
shows that the sixty-two locomotives on the 290°25 miles of line 
worked by them made 556,979 train miles during the half-year 
ending 3lst January, 1880, at a cost of £14,943 14s, 6d. 

THE Matale Railway extension, of which we gave illustrations 
and specifications some time ago, was, at latest information, being 
carried on rapidly, and the contractor’s locomotives were able to 
run to Walligama, a station about midway on the fuil length of 
the line. It was believed this section might be utilised for the 
carriage of the coming coffee crop. 

THROUGH smaller original cost, or by better management, and 

hafss by, insome ways inconvenienteconomy, some of the French 
ines pay much better than ours. The directors of the Paris and 
Orleans Railway have again decided on proposing a dividend of 
56f. Twenty francs have already been paid on account. The 
— +, all paid—are quoted on the Bourse price list at 
11908. 
THE necessary arrangements have been completed, it is 
“ or establi har g the tion between the East 
London Railway and the Mid-Kent and North Kent lines of the 
South-Eastern Railway at New-cross, and that commencing on 


* the Ist of April next, a convenient first, second, and third-class 


service of trains will run between Croydon, Addiscombe-road, 
and Liverpool-street, the trains calling, of course, at the respec- 
tive intermediate stations. 

Tue Calcutta Englishman learns that the Government of India, 
having decided upon the construction of a sate from Etarsi, on 
the Great Indian Peninsula Railway, to Bhopal, have requested 
Mr. Glover, the contractor, to send in an estimate for the eighty 
miles of line—earthworks, permanent way, ironwork, stations, 
and telegraph poles all complete. Mr. Glover left for England 
by the last mail to get the manufacturers’ prices for the girders, 
&c., before making his estimate. The Begum of Bhopal has 
promised to contribute fifty lakhs towards the expense of con- 
structing the railway. 

A NEW wagon coupler an pler has been made by Mr. 
Esplen, of Barrow-in-Furness. It consists in the suspension of 
the end links of the wagon by a thin chain attached to self- 
adjusting brackets on the upper part of the end of the wagon, so 
that when the wagon is uncoupled the chains of one wagon will 
fall to the right, and the other to the left, and thus making it 
easy to couple either singly or doubly. On the end links are 
small hooks, into which a pole about 4ft. in length is placed, and by 
making the buffer pin into a fulcrum, an operator outside the 
wagon can with ease do the work of coupling and uncoupling. 

A Car Wheel | has been formed at 
Carson, Nevada, for grinding by Gowan’s special machinery the 
chilled treads of railway wheels. A circular issued by the com- 
pany states that sixteen pairs of 33in. wheels, trued by this 

, were put into service Oct. 1st, 1877, on the Virginia and 

ickee Railroad, and up to Nov. 13th, 1879, had made 81,848 
miles, with 24,728 stops, controlled by the Westinghouse air- 
brake. The diameter was found to have been reduced 4; of an 
inch, and the wheels supposed to be capable of making as much 
additional mileage before a second grinding becomes necessary, 


- which will Ieave },in. depth of chill, and a third jin., making 


due allowance for inequalities in depth. Gowan’s grinding 
machine, it is said, will true on an average one a” of wheels per 
hour, the average cost of emery for a new wheel being about 4d., 
and for an old wheel about 8d. 


Durine the last ten years 233 miles of tramway have been laid 
down in England and Wales at a cost of £2,870,462, exclusive of 
the outlay on horses, engines, and cars. ds or houses have 
rarely to be purchased, the works are of the simplest kind, and 
yet to adapt a street or road to the use of a tramway needs an 
average oy ey of £12,320 per mile. In towns alone the 
rate per mile is far higher. On less than six miles in Liverpool 
£171,000 were expended. It cost one company in London 
£320,000 to construct 204 miles of tramway; while another 
expended the enormous sum of £761,000 on 324 miles, or nearly 
double the average rate. Including all expenses, the capital laid 
out on the above tramways amounted to £3,489,386. ‘The tram- 
ways in Scotland have been more cheaply constructed, as the 
cost of 42} miles was £490,523, or an average of £11,400 per mile, 
and all the lines, it should be remembered, are in towns or. 
suburban districts. The Irish tramways are nearly at the same 
rate, 45 miles costing £498,330. In Great Britain there were 
altogether 321} miles open at the end of last June, involving an 
outlay of £4,861,847 before u passenger could be carried. The 
~ ec of way costs about £60,000 per annum, or £200 per 
mile. 

THERE are at present seventy-two lines of tramways and 
omnibuses in Paris, divided among four companies. The Com- 
pagnie des Omnibus works thirty-two lines of omnibuses, one 
secondary line of small suburban omnibuses, and seventeen lines 
of tramways, or fifty lines altogether. The Compagnie des 
Tramways-Nord works ten lines of tram, that of the Tram- 
ways-Sud eleven lines, and that of the Chemins de Fer de Paris 
a Sevres, Versailles et Extensions, one line, one of the oldest and 
longest of all—19 kilometres, run in one hour fifty minutes— 
that from Paris—Louvre—to Versailles—Place Hoche. Of the 
thirty-nine lines of tramways, fourteen—of which eleven belong 
to the Compagnie des Omnibus, three to that of the 
—Tramways-Sud—are interior; the twenty-five others are pro- 
longed, in a part of their course, beyond the fortified enceinte. 
The thirty-nine lines of tramways do not comprise those of the 
Parisian outskirts, which are entirely beyond Paris—viz., the 
line from  Villiers-le-Bel-Gonesse—station—to Villiers-le-Bel 
belonging to the Compagnie des Chemins de Fer sur Routes, an 
those from Rueil station # Marly-le-Roi, and of the town of Ver- 
sailles, belonging to the Compagnie des Chemins de Fer de Paris 
a Sevres, Versailles et Extensions, With the exception of the 
Versailles line, the longest line of tramways is that from the 
Louvre to Sévres ; its length is about 11,393 metres. 

THE council of magistrates of the city of Berlin had under 
consideration, a few days ago, a proposal, submitted by Messrs. 
Siemens and Halske, for the construction of an electric railway 
across — of the capital. The line would start from the 
Belle iance-place, and run through Friedrich and Chaussee 
streets on to the Wedding-place. ere will be two lines of 
rails, one for the up and the other for the down journey. The 
viaduct will be carried on iron piles: 14ft. 9in. high, and nearly 
33ft. apart. These pillars will be placed along the edge of the 
footpath, so as to cause the least possible interference with the 
ordinary traffic. The carriages will be narrow and short, con- 
taining ten sitting places and four standing places, The electro- 
dynamic machine, which will propel the will be placed 
under the floor of the carriage between the whan and a steam 
engine of 60-horse pewer, which will be employed in the produc- 
tion of the electricity, will be placed at the terminus. The stop- 
pages will be very few, and the rate of speed will be, it is 
expected, about twenty miles an hour. The chief object of the 
undertaking is to eonvey persons quickly across the city, and 

jally to facilitate access to the city line of railway. The 
chief objection raised is that the carriages will pass along at the 
level of the first floor of the houses in the streets which it will 
traverse, and it is feared, says a correspondent of the Times, this 
will lead to a depreciation of property. The magistrates have 
appointed a special commission of engineers and architects to 
examine into and report upon the proposal, 


NOTES AND MEMORANDA. 


In France population increased in 1878 at the rate of ‘27 per 
cent., while in y it increased at the rate of 1°25 per cent. 

Seventy-one Brush electric lights have replaced 578 gas burners 
at the Riverside Worsted Mills, Providence, Rhode d. The 
cost of the latter was 1°4s. per hour, the cost of the former is said 
to be 0°44s. per hour. This cost.of electric lighting is probably 
made up without including that for motive power. 

AccorDING to Dr. Wallace’s report on the illuminating power 
of the gas supplied in Glasgow during the week ending 6th 
March, the average power was, W. and N. district, 25°60; E. 
and C, district, 26°59; S. district, 25°97. The average tempera- 
ture of the gas was 63 deg., 57 deg., and 52 deg. ee and 
the average barometric pressure 29°18", 29°22", and 29°26". 

In the ports of London, Liverpool, Antwerp, and Amsterdam, 
the proportion of quays to water area in river, docks, and basins, 
ranges from 0°52in. to 1‘25in. per square yard of water surface. 
At Havre the yearly shipping amounts to 3,587,000 tons, and the 
exports and imports to 1,989,300 tona, the quays are 8888 yards, 
the effective tonnage is thus 160,370 tons per mile of quay. At 
Liverpool and Birkenhead the imports and exports are 12,939,000 
tons and the quays 26°66 miles, or about 200,000 tons-per mile of 
quay. 

THE increase in population goes on much more slowly in some 
other European countries than in Russia. Thus, for example, 
according to the present rate of increase in the several countries, 
the population would be doubled in Sweden at the end of 68 
years; in Belgium at the end of 79 years; andin Austria at the 
end of 95; but the same result will not happen in Italy till the 
end of 141 years ; and in France till 165 years have passed. The 
greatest increase is in the Western and Southern—Polish— 
Governments, where it is over 1°5 per cent., while the least, or 
less than 1 per cent., is in the north-eastern and Baltic districts. 
In the governments of Esthonia and St. Petersburg there is 
actually a decrease amounting to about 0°6 per cent. and 0°33 per 
cent. respectively. 

THE pneumatic public clock system, as described in our impres- 
sion for 29th of June, 1877, promises to become general. It has 
since the above date been in use in Vienna and elsewhere, and 
now the Paris Municipality have contracted with the Pneumatic 
Clock Company for the erection of a number of clocks in the 

rincipal thoroughfares. Some of them have been set in motion. 
Fach clock consists of two opaque glass dia!s, with a hollow space 
between, in which a gas-burner is lit at ni,zbt, so that the time 
can be seen by persons approaching in either direction. ‘The 
hands are moved at an interval of a minute by means of 
pneumatic tubes, the air being pumped by a six-horse power 
engine. Observatory time is given, and the company offer to lay 
tubes to private houses. 

THE Berichte of the German Chemieal Society forms for the 
past year a volume of over 2550 pages containing over 600 com- 
munications. An exhaustive index of the first ten years is now 
in the press, and will soon be ready. The already bulky dimen- 
sions of the Berichte, with its constant yearly increase in size, 
have forced the council of the society to pro an increase in 
the membership fee, which instead of 15s. shall be raised to 20s. 
annually. The fact that the society, numbering 2086 members 
of all classes, can cover its ordinary expenses, and send post free 
to its members in all parts of the world a periodical of the size 
above mentioned for so modest an annual fee, affords a surprising 
comparison between the cost of scientific association and activity in 
Germany and in England. 

THE returns of the production of iron and steel in France in 
1879 have recently been published, and show that the manufac- 
ture in all the different departments was 1,344,758 tons of pig iron, 
838,706 tons of wrought iron, and 339,410 tons of steel. In 1878 
the production of pig iron was 1,417,073 tons, wrought iron 
768,435 tons, and steel 281,800 tons. There was thus a decrease 
in pig iron of 72,314 tons in-1879, or 5 per cent.; while in wrought 
iron there was an increase of 70,371 tons or nine per cent.; and an 
increase in steel of 57,609 tons, or 20 per cent. ‘The production of 
iron rails, which was 125,000 tons in 1875, fell in 1879 to 43,020 
tons, a diminution which has characterisea the iron and steel 
production of most countries. In France this reduction has been 
attended with a very large increase in the production of steel rails, 
247,246 tons being rolled last year. 

M. Durer, in continuing his experiments on the electric dilation 
of bodies, has constructed two glass bulbs terminated by graduated 
tubes, the radii of the bulbs _— respectively about 43 mm., the 
thickness 4m. for the first bulb A, and 0°8m., for the second 
bulb B, each division of the tube being jm. These bulbs were 
filled with water, and coated with tin on the outside so as to form 
Leyden jars, which were then electrified, and the dilation of the 
bulbs was measured by the level of water in the graduated limbs. 
M. Duter arrives at the following formula, that the increase of 


volume of the bottle u=k™, where ¢ is the thickness of the 


bulb, V the difference of potential of the armatures, K a co* 
efficient depending on the apparatus. If the changes of volume 
observed were due to electric pressure, they would not be inversely 

roportional to e, but to e®. The dilation observed is too large to 
be accounted for by this pressure, and M. Duter considers it due 
to an unknown property of electricity. 

Ar a recent meeting of the Geological Society of London a 
discussion took place on the correlation of the strata of the 
Hampshire Basin with those of France, the Netherlands, North 
Germany, Switzerland, and other parts of Europe. ese fluvio- 
marine strata of the Hampshire in, which are unrepresented 
in the London area, have attracted much attention from British 
and foreign geologists. The order of their succession has been 
the subject of frequent controversies in the past, for, like all 
deposits formed in deltas, the beds are inconstant in character 
and thickness, and it is difficult to trace them at the surface by 
the art of the geological surveyor. In the paper before the 
ce Society, Prof. Judd shows that strata exposed at 
Colwell Bay and at the base of Headon Hill are not, as was 
hitherto supposed, upon the same horizon, but that the latter 
underlie the former. The classification now pro; for these 
fluvio-marine strata, which are shown to have a thickness of from 
800ft. to 900ft., is as follows:—Hem: series, marine and 
estuarine, 100ft.; Bembridge group, freshwater and estuarine, 
300ft.; Brockenhurst series, marine, 25ft. to 100ft.; Headon 
group, freshwater and estuarine, including the Headon Hill 
sands, 400ft. 

Pror. T. E. THoRPE delivered a lecture before the Chemical 
Society, March 4th, on the relation between the molecular weights 
of substances and their specific gravities when in the liquid state. 
The lecturer gave the results of some elaborate investigations 
with which he had been en d during the last four or five 
years. He gave a summary of Kopp’s conclusions on the above 
subject, an inted out the interesting evidence which could 
thus be gained as to the atomicity of elements in various com- 
unds.- He has determined the specific volumes of fifty-two 
liquids, inorganic and organic, on the principle adopted by Kopp, 
i.¢., determining the specitic gravity, the boiling point, and rate 
of expansion. A description of the ap) used in these deter- 
minations was given. He has in the main confirmed Kopp’s 
results, and has arrived at the following conclusions:—(1) A 
difference of C Hz in a homologous series corresponds to a dif- 
ference of 22 in the specific volume, (2) Carbon has a specific 
volume of 11, hydrogen of 5°53. (3) There is no reason for acce 
irg Buff’s hypothesis that the specific volume is a function of the 
atomic value of an element. (4) The inference of Kopp that 
members of the same family have the same specific does 
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MISCELLANEA. 

THERE are now 17 Bessemer steel rail mills in this country. 

EmpiorMent in Victoria is becoming more general with the 
steady improvement which has set in. 

A FURTHER extension to May, 1881, of the use of the Jabloch- 
koff system of electric lighting in Paris is announced. 

THE Colonies and India reports that water is becoming scarce 
in Victoria. Apparently there is much room for cheap water 
supply works, as this scarcity is experienced very frequently. 


A NEw steamer for Hill and Co., Cardiff and Bristol, was 
launched from Richardson’s yard, Stockton, this week. Her 
capacity is 2300 tons, engines compound, by Richardson, of 
Hartlepool. 

A NEw basin or harbour is proposed to be constructed at 
Marseilles of 132 hectares, or 326°2 acres in area, with By A 
13,792 yards in length. A public works vote of £5,000,000 is 
required for the undertaking. 

‘Tue telegraph works of Mr. W. T. Henley at North Wool- 
wich are now carried on by Henley’s Telegraph Works Company, 
Limited, for the manufacture of submarine and land telegra 
cables, wire, and galvanised sheets, and fencing work. 

WE understand that our contemporary, the Liverpool Journal 
of Commerce, has recently changed hands, and that Mr. Charles 

irchall has become the new proprietor. Mr. Birchall, we 
believe, has for many years had the management of the adv 
ing department of Mr. Greenwood, of Liverpool. 

A NEW line of steamers between Marseiiles and the Australian 
ports is projected by the Messageries Maritime Steamship Com- 
pany. It is proposed that the vessels should leave Marseilles 
monthly, and at Réunion, Mauritius, Melbourne, Sydney, 
-_ Nouméa (New Caledonia), performing the voyage in fifty- 

ays. 

Dr. Contre, the patentee of a machine for the preparation of 
Rheea fibre or China grass, is about to form a company in 
Calcutta, to work the invention on a large scale, with a capital 
of £100,000, and expects to make a clear profit of £45 per ton of 
fibre. ‘his is not supported by previous experience in the prepara- 
tion of Rhea fibre. 


THE total area of the Melbourne Exhibition building will be 
240,000ft. ‘The length of the main hall is 500ft., and the western 
and eastern naves are each 160ft. long. The length of the 
transept is 272ft., and its width 100ft. ‘The height of the central 
dome is 220ft. There are in addition two machinery annexes, 
460ft. long by 137ft. Gin. wide. 


A RETURN relating to the Post-office Telegraph Service has been 
issued, and shows that the gross amount received in respect of 
that service from the date of the transfer of the telegraphs to the 
State to the 3lst of March, 1879, was £10,122,365 lis. 9d. The 
total expenditure in the same time was £8,747,310 3s. 34d., so 
that the balance availabe to meet interest on stock created on 
account of the Telegraph Service and the redemption of the debt 
was £1,375,055 8s. 54d. 


In the New Zealand report of coal exploration for 1879 Dr, 
Hector states that the coal formation in the Mokau district is of 
considerable extent, the outcrop having a width of two miles, 
extending from Kawhia Harbour to the upper part of the 
Wanganni river. ‘lhe coal seams vary from 2ft, to oft. in thick- 
ness, and the quality is excellent. One and a-half tons of Mokau 
coal have been shown, it is stated, to do as much as two tons of 
that from the Waikato. At the Bay of Islands coal seams have 
been opened from 4ft. to 9ft. thick. 


Tue employment of the Sydney Exhibition building after it 
closes is now attracting some attention. Various suggestions 
have been made to utilise it for public offices, or a Parliament 
House, the present legislative chambers being anything but suit- 
able for a colony of the position of New South Wales. Both 
these suggestions, however, are put on one side, as involving too 
much expense. The Sydney Echo proposes that it shall be turned 
into a gigantic wool store, it being expected that when the rail- 
way extensions to Riverina are finished there will be an immense 
quantity of wool sent down to Sydney, for which no room can be 
found in the present warehouse accommodation. 

A NEW form of lamp for the electric light has recently been 
invented by Mr. Stewart, M.A. It is simple in construction, 
self-regulating, and capable of burning for a very long time 
without attention. A carbon rod of considerable length descends 
vertically through the centre of a metal tube formed into the 
shape of a ring, a piece of insulated carbon placed beneath the 
carbon rod preventing the latter from falling. The electric arc is 
formed between the inside edge of the ring electrode and the 
lower end of the carbon rod. ‘There is a flow of water through 
the metal tube to keep the latter cool. The lamp is lighted 
automatically by an electro-magnet bringing the metal electrode 
momentarily into contact with the carbdn rod. 


THE Sydney Morning Herald of seger | 29th reports that a 
cyclone passed over Fiji on ,December 11th, doing more or less 
damage everywhere. The destruction of native property was 
greater than that of the European. The banana plantations 
were laid level with the ground, the yam crops severely injured, 
the native houses nearly all blown down, and also Messrs. James 
M’Ewan and Co.’s stores. On the river many of the sugar plan- 
tations were destroyed, and native and labour houses were blown 
down in every direction. The cutter Emma foundered at Bau, 
with four of her crew. At Naidaa tidal wave went two miles 
into the bush, sweeping away and destroying everything before 
it. ‘The cutter Alarm was washed up into the bush. 

Or the comparative merits of wood, asphalte, and granite 
pavements in the City of London, the engineer, Colonel Heywood, 
reports that during the working days of March and April, or 
between 8 o’clock a.m. and 8 p.m., the number of horses passing 
over the different portions in our tests were as follows :— Over 
the wooden og 3 32,000 ; over the asphalte, 23,000, over 
the granite, 14,000. ‘I'he traffic was divided into vehicles drawn 
by one horse, 71 per cent.; by two horses, per cent.; the 
remaining 3 per cent. embracing those drawn by three or four 
horses. number of horses falling down during the fifty days 
of test was 2327, of which 542 fell on the wood, 719 on the granite, 
and 1066 on the asphalte. With the same expenditure of force a 
horse could, it is estimated, travel 132 miles on granite, 191 miles 
on asphalte, and 415 on wood. 

Art the last meeting of the Municipal Council of Pagan Mr. 
R. C. Cox, in pursuance of notice given, moved “ it, as the 
groynes now in course of construction, or about to be com- 
menced, between the western boundary of Brighton and the 
entrance to Shoreham Harbour, and the extension seawards of 
the works at the mouth of the harbour, will probably have the 
effect of greatly diminishing the supply of shingle to the 
Brighton sea-shore, by intercepting it in its natural flow to the 
eastward, it is advisable to discontinue the sale and to prevent 
the removal of shingle from the beach, for any other — than 
the making and repairing the public roads and fovt-paths within 
the borough or other public works carried on y the Town 
Council.” In a lengthy and well-digested — » Mr. Cox 
attempted to show that the beach thrown up in front of aaa 
came from the west side of Shoreham Harbour; the works in 
connection with which, together with the groynes which were 
being erected and in contemplation of being erected at Shore- 
ham, Aldringten, and Hove, as protective measures, would, he 
said, intercept the flow of beach to Brighton. In the interest of 
this town he thought the carting away of the beach which they 
now possessed ought to be restricted. A very long discussion 
ultima erred to the 


not appear to be well founded. (5) The specific volume appears 
to be a periodic function of the atomic weight, 


d upon the question, which was 
Beach Committee—a 


objection, 


course to which Mr. Cox did not offer any 
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FOREIGN AGENTS FOR THE SALE OF THE 
ENGINEER, 


PARIS.—Madame Boyveav, Rue de la Banque. 

BERLIN.—Asuer and Co., 5, Unter den Linden. 

VIENNA.—Messrs. and Co., Booksellers. 

LEIPSIC.—A. Twietmever, Bookgeller. 

NEW YORK.—Tue Witmer and Rocers News Company, 
31, Beekman-street. 


PUBLISHER'S NOTIOE. 


*,* The Publisher begs to announce that next week THE ENGINEER 
will be published on Tuurspay instead of Goop Fripay, 
Advertisements intended for that number must be forwarded not 
later than Six o'clock on Wednesday evening, 


TO OORRESPONDENTS. 


*,* In order to avoid trouble and confusion, we find it necessary to 
* 
inform correspondents that letters of inquiry addressed to the 
public, end intended for insertion in this column, must, in all 
cases, be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 2d. postage stamp, in order that 
answers received by us may be fi to their destination. No 
notice will be taken of communications which do not comply with 
these instructions. 

*,* We cannot undertake to return drawings or manuscripts; we 
must therefore request correspondents to keep copies. ‘ 

*,* All letters intended for insertion in THe ENGINEER, 07 
containing questions, must be accompanied by the name and 
address of the writer, not necessarily for publication, but as a 
proof of good faith. No notice whatever will be taken of 
anonymous communications. 

V. anv Co.—No. He may take that which pleases hin best. 

C, E.—Apply to Mr. C. Wood, Tees Ironworks, Mi 

A SupscriBer (Welshpool).—There is no flaed scale. The fees depend on the 
professional reputution of the engineer. 

T. O. 8.—(1) The formula given by Pambour, and reproduced in Molesworth, 
DBPL gives the whole tractive force of the l tive. (2) The resist 


due to the curve is supposed to be included in R. 

T. W.—If the iron is very good the girders will carry the load, but they will 
not be safe. If they were turned upside down they would be safe, as the 
metal is nearly all in the wrong place. The flanges at the bottoms at each 
end should have run right through. 

isnovel. If 


HAv.ina. —So far as we are aware the arrangement you p 
you arein a position to carry it into practice you ought to take out a 
patent. You say you have had a careful search made at the Patent-ofice, 
and although that does not make your patent safe, still it is good presump- 
tive evidence that your invention is original. 


STEEL STENCIL PLA'TES. 
(To the Editor of The Engineer.) 

Srr,—I shall be much obliged if reader will kindly let me know 
the name and address of parties who cut stencil plates with an acid 
from steel plates. 4 F. G, M. 8. 

Westminster, March 16th. 


HORSE NAIL POINTING MACHINES, 
(To the Editor of The Engineer.) 

S1r,—Can any of your correspondents tell me whether I can p in 
E nd a really good machine for pene i.e, pointing, bending, an 
polishing horseshoe nails, and if so, from whom ? F. Y. 

Trooz, March 10th. 


THIN INDIA-RUBBER FABRICS. 
(To the Editor of The Engvneer.) 

Sir,—I am desirous of ascertaining where the most approved machin 
for making india-rubber fabric suitable for use in the manufacture of 

rough the medium of your columns it would mu . A.W. 

London, W.C., March 


THE STEAMSHIPS ADRIATIC AND GREAT BRITAIN. 
(To the Editor of The Engineer.) 

Sir,—In reply to “ T. J. B.’s” query in Taz Enorneer of the 12th inst. 
the Adriatic, Collins line, had two oscillating cylinders 100in. diameter 
12ft. stroke, to each engine, i.e., four cylinders = 100in. diameter x 12ft. 

n reply to “Senex,” the Grea in ceased running to Australia 
1874, and now lies in the West Float, Birkenhead. HA - 


Joun H. 
89, Limestone-road, Belfast, March 15th morn 


REPLIES. 
Replies have been sent to the follo correspondents :—W. H. H. 
( Cloth-cutting Machines”), Corron (‘‘ Hooping Cotton Bales”), 
A. M.1LC.E. (‘Wood Water-wheels”), Sonsormper (‘“ Heat-resisting 
Paint”), T. O. 8. Narrow Gauge Railways 
Reply awaits application by X. (‘‘ Grinding d Saw Teeth ”). 


SUBSCRIPTIONS. 


Tae ENGINEER can be had, by order, from any newsagent in town or country 
at the various railway stations ; or it can, if preferred, be supplied direct 
from the office, on the following terms (paid in advance) : — 

Half-yearly (including double number)... .. .. £0148. 6d. 
Yearly (including two double numbers).. .. .. £1 93, Od. 

Tf credit occur, an extra charge of two shillings and sixpence per onnum will 
be made, THE ENGINEER is registered 
Cloth Cases for binding Tuk ENGINEER Volume, price 28. 6d. each. 

The following Volumes of Tux Enaineer can be had, price 18s. each ;— 
Vols. 3, 5, 10, 14, 21, 24, 25, 26, 38, 39, 40, 41, 42, 48, 44, 46, and 47. 
A complete set of Tae ENGINEER can be made up, comprising 47 volumes, 

Foreign Subscriptions Sor Thin Paper Copies will, until further notice, be 
received at Sollowing rates :—Subscribers paying in advance at the 
following rates will receive Tak ENGINEER weekly and post-free. Sub- 
aie sent by Post-office order must be accompanied by letter of advice 
pe Publisher. Thick Paper Copies may be had, if preferred, at increased 


ustralia, 
Columbia, British Guiana, Can: Cape of Good mari, 
France (Paris only), Germany, ibraltar, India, taly Japan, i 
, Tas ey, 
United States, West Coast of Africa, Wost Indies, China vid Southampton, 
by Bill in London.—A 
an 


Remittance by Post-office Order, -~ Ai Belgium, Brazil, British 
H 


reece, Ionian Islands, Norway, Pana 
pore, Spain, Sweden, £1 16s. Chili, Bornes, and Java, £2 58. Indin 


vid Brindisi, £2 5s 
ADVERTISEMENTS, 


Buenos Ayres, Ceylon, France, 
Peru ussia, 


When an adver- 

t measures an inch or more the charge is ten shillings inch, All 
be accompanied by 

payment. A 
regularity, but regularity cannot be guaranteed in any such case, All 
except weekly advertisements are taken subject to this condition, 

ADVER’ CANNOT BE INSERTED UNLESS DELIVERED BEFORE 

Six o’cLock on THURSDAY EVENING IN EACH WEEK. 

*4* Letters reloting to Advertisements and the Publishing Department of the 
paper are to be addressed to the Publisher, Mr. G Riche”, all 
other letters to be addressed to the Editor of Tax ENGINEER, 163, Strand. 


“a MEETINGS NEXT WEEK. 
INSTITUTION oF Crvit ENGINEERS.—Tuesday, March 28rd, at 8 p.m.: 
‘Explosive Agents Applied to Industrial Purposes,” Abel, 
F.RS, Assoc. Inst 

Tue Socrery or Encrveers. — Wednesday, March 24th, 
discussion on ‘ e Recent Improvements in Electric 
Apparatus,” by Alexander Siemens, Member, ’ 
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SCREW PROPELLERS FOR ATLANTIC STEAMERS. 


WueEN referring in a recent impression to the new 
Atlantic passenger steamships City of Rome and Servi 
we pointed out that the designing of machinery to prope: 
these enormous vessels presented to the mechani i 
neer for solution problems of the greatest magnitude and 
importance. We Fecpoes here to consider one of the 
most prominent o problems. At the present 
moment, as from the first day of its practical existence, 
our knowledge of the laws of screw a, ges is simply 
chaotic. Any one may assert whatever he pleases as to 
the proportions which a propeller should bear to the 
ship it is intended to propel, almost without fear of com- 

tent contradiction. It is true that certain rules are 
followed by each shipbuilder or marine engineer, and it 
will generally be found that these have been derived 
from his own practice; but no rules are accepted as 
universal] a consequence, it is one of 
the most difficult things in the world to convince a ship- 
owner and his engineers that they have not got screws 
which are as near perfection as anything can be on this 
earth. Be the proportions adopted what they may, it is 
always possible to assert that they suit the ship better 
than any other proportions, and no outsider can bring 
forward tangible proofs that they really are not the 
best unless he can show that a sister ship with a different 
mer is faster with the same indicated horse-power. 

however, this diversity of opinion and mode 
of action has its limits, and all engineers know that 
unless a screw is large enough it cannot use up all the 
power of a engine It is also known that if a par- 
ticular speed of ship is wanted, that to obtain this speed 
with a stated number of revolutions of the crank shaft 
there is a minimum pitch, less than which the screw 
must not have. We may bring to bear on these two 
points about all that has ever been authoritatively stated 
concerning the proportions of a screw. ‘Thus it has 
been laid down that the area of the circle described 
by the tips of the a blades should not be 
less than one-third of the immersed midship section 
of the vessel to be propelled, and Messrs. Bourgois 
and Moll, after making an elaborate series of experiments 
with the Pelican in 1850, arrived at the conclusion that 
for high-speed vessels of ape form the pitch should equal 
the diameter multiplied by 1°682. For different forms of 
hull different proportions are assigned; but we have now 
to deal only with hulls of presumably the least resistance. 
Now, and Moll’s conclusions have 
been endorsed by Rankine in his work on shipbuilding, 
they hardly apply to the high speeds and great powers of 
the present day. When welearnthat theengines of the City 
of Rome or the Servia are to exert 8500-horse power indi- 
cated, almost the first question we ask ourselves is, how 
is this great power to be utilised? In other words, what 
species of propeller is to be employed? In the case of all 
high-s steamers without exception, indeed, we may 
almost say in the case of all screw steamers, the propeller 
is made of the greatest ible diameter—that is to say, 
its diameter is not much less than the load draught of the 
ship. We cannot tell precisely what the load draught of 
the City of Rome or Servia will be, but it is probable 
that it will be nearly the same in both cases, and about 
28ft. If this be so, the diameters of their propellers cannot 
be much more than 24ft. The pitch for such a propeller, 
by the rule given above, would be absurd unless the 
engines were intended to run at a yer slow speed. 

t is clear that the engines of the City of Rome cannot 
well exert the stated power with less than about fifty-five 
revolutions per minute, or 660ft. of piston speed. For 
seventeen knots, this corresponds to a pitch of, say, 
31°3ft.; but something must be allowed for slip. The 
question is, How much? and we have no hesitation in 
stating that no one knows how much the slip of such a 
propeller will be. It is one of those things which ean 
only be determined by direct experiment. The best result, 
however, would probably be got with a pitch of 10 per 
cent., and this being the case, we have a total pitch of, 
say, 34ft. 4in. But a propeller, to be efficient and have 
moderate slip, must have sufficient surface ; and it is 
not easy to see how surface enough can be obtained with 
the given diameter. It is probable, therefore, that the 
slip will be much more than 10 per cent., and that 
the screw must have a pitch of as much as 36ft., 
or even 38ft. No 
will be used, but it is not too much to say that the 
Servia and the City of Rome will supply the first 
instances of the transmission of 8500-horse power 
through single screws ; and because it is well known 
that propellers of about the dimensions stated are 
found to be none too large for engines exerting about 
one-half 8500-horse power, we are reluctantly driven to 
the conclusion that 24ft. or 25ft. screws will be much too 
small for the great steamers to which they are to be 
fitted. It is not easy to find any engines developing as 
much as 8000 indicated horse-power; but we may take 
the ironclad Dreadnought, whose twin screw engines 


develo; 8233-horse power during a six hours’ run. 
| This oped 


' ip has two screws, each 20ft. in diameter, with 
adjustable pitches of from 20ft. to 26ft. The united 
disc area of the two is 800ft.; that of a single screw 24ft. 
in diameter is but 576ft. The Alexandra hasindicated 8600- 
horse power, attaining 15°5 knots, with 67 revolutions. She 
hastwo Mangin screws 21ft.in diameter. The Alexandra, to 
indicate 8000-horse power, has two screws 20ft. in dia- 
meter. The engines of the steamship Orient, illustrated 
in Tae Enerneer for October 3rd, 1879, indicate abo 

4500-horse power, and drive a single screw 22ft. in dia-4 
meter, 30ft. pitch, with four blades. Assuming this screw 
to be of the right shape, we may also assume that 
its surface will be to that of any other screw 
of equal efficiency as its disc area is to that of 


doubt a four-bladed screw | also 
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the other screw. But the disc area in the case of the 
Orient is 484ft., while that of the screw of the City of 
Rome or Servia is 576ft. If the screw of the Orient is 
of the proper size to work up 4000-horse power, then the 
screws of the new ships ought to have disc areas of 
968ft. at least, corresponding to a diameter of over 31ft. 
Of course it is possible to argue that by prveag lp, | the 
shape of the propeller, it is easy to make it use up all the 
power required. But we venture to think that such 
reasoning is enti fallacious. By augmenting the 
itch of the screw the engines driving it can be 
‘locked up;” but locking up engines in this way is 
attended with an enormous waste of power. @ 
machinery, instead of driving the ship, imparts a rotary 
motion to a vast body of water, and slip is certain to be 
very much greater than it ought to be. 
hus, then, it appears that there is good reason for 
fearing that it will be impossible to fit either the City of 
Rome or Servia with screws which will work up the 
power of their engines to advantage. At all events, all 
existing practice goes to show that whether 8500-horse 
power can or cannot be worked through a single 
24ft. screw, it is at least certain that no attempt hes, 
up to the hon been made to obtain such a result. I 
e work is well done then the performance will be 
unprecedented. If, on the other hand, it is badly done, 
and the power of the engines is wasted in churning water, 
then the speed of the ship will not Be Figen than that 
which could be had with a much smaller expenditure of 
power. Reasoning by analogy, it would ap that 
about 6000 indicated horse-power is the utmost that can be 
sent with advantage a a 24ft, screw, and even this 
is sagem & too much. This being the case, it would 
appear as though the City of Rome and Servia would be 
just as fast with 6000 as with 8500-horse power. Of 
course it must be understood that we do not assert 
positively that of the total indicated power of these shi 
some 25 or 30 per cent. will be wasted unnecessarily by 
the deficiency in screw surface. It would be to 
assert anything of the kind, for the aarory f of screw pro- 
pulsion is full of surprises ; but we cannot elp pc sings | 
some wonder that if it was impossible to. use screws 0: 
greater diameter than 24ft. or 25ft., the twin system was 
notadopted. No doubt there are grave objections to the 
twin system, especially as applied to ships going in and 
out of dock constantly, and it is more than probable that 
all the factors have been carefully weighed before a conclu- 
sion was arrived at. The fact remains, however, that not 
only will the Servia and City of Rome contain the most 
powerful engines ever put into passenger steamers, but 
these engines will have to exert their power through . 
screws with not much more than half the disc area 
dictated by recent practice. There is much about these 
ships which is experimental, but no such experiment has 
ever been tried as those which are about to be made with 
the screws of the City of Rome and the Servia. 


IRON AND STEEL GUNS. = 


THE question of the respective merits of iron and steel 
as a material for guns is more subtle than that of the 
relative advantages of breech and muzzle-loading, The 
latter question has, at all events, distinct. and tangible 
grounds for advocacy by one party or the other. That 
muzzle-loading is simpler there is no doubt; that 
breech-loading in most positions ex the men less is 
equally certain. So each point as it comes up appears 
to admit of a definite solution, leaving the matter to be 
decided a balancing of the distinct advantages on each 
side, rather than an investigation of questions such as 
those involved in the character of metals, which are in 
themselves obscure and very difficult to solve. To begi 
with, steel has greatly changed its character since the 
question of its merit as material for guns first came 
up. Then the system of manufacture of both steel 
and built-up guns has been greatly modified ; and all 
this has influenced their price; while the question 
of safety has always depended on scanty evidence, for, 
happily, there are not very many instances of guns of either 
kind having burst. The investigation of the Thunderer 
accident—which is eng | compared with the still 
more recent occurrence with a pp gun on board 
a German training ship, and that on board the 
Duilio—has been concluded, and s ts a con. 
sideration of a question which is likely to remain 
Mig ya any direct comparison between the two 
kinds of ordnance. First, what are we to take 
as steel? A gun made from a single ingot is 
a very different thing from the built-up steel guns 
of Krupp, Whitworth, or Vavasseur. The metal itself 
is so much milder than formerly that carbon is 
sometimes now to be found in it ia quantities little 
than may exist in wrought iron as an impurity, so 
the question arises whether it can properly called 
steel. Many years ago a substance of the same chemical 
character went by the name of granular wrought iron, 
Probably this substance would closely resemble the 
mildest forms of steel, so that the distinction between 
wrought iron and very mild steel would be that the 
former from its process of formation consists of crystals 
drawn out into fibres and faggotted with cinder similarly 
forced out and elongated, while steel is comparatively 

ure and in a more truly crystalline form. If this is correct, 

owever, the distinction fails in the case of guns, for the 
steel is then drawn out and must cease to be in its natural 
— state, to say nothing of the compression which 
is brought about in the Whitworth process. The wrought 
iron would still differ from the steel in the fibre being 

disposed mips f round the gun inthe coils; whereas in the. 
steel, even in a block pierced and opened like a trunnion 
hoop, it would only follow the circumferential direction). 
in a measure. It is probably Log due to its previous’ 
treatment that wrought iron is less elastic than steel’ 

—a difference in its properties that has formed 
the ground of objection — built up 
of wrought iron and steel; while on the other er 3 
it has been urged against steel guns that while steel 
might generally be stronger than wrought iron, there was 
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less certainty in its behaviour. Occasionally, perhaps 


i y. 
_owing to a flaw which could not be detected, steel has 


iven way in an unexpected and dangerous way, whereas 
aml yh gives more warning before it yields, and 
yields in a more gradual and less rous on 
steel. How far, it ma ib pe light been thrown 
he the of the three guns we have 
erred to 
If actual loss of life be the question, nothing could 
have been much more destructive to the men in close 
roximity to the explosion than either that of the 
pp gun or that of the Thunderer gun. Nor 
is it easy to see how it could be otherwise. Men 
who are near enough to be killed by the force of the gas 
are little benefitted by the gun tearing instead of splinter- 
ing. As a matter of fact, however, the Krupp gun 
appeared probably to have the advantage in the small- 
ness of the number of its fragments, but as a portion of 
the went forward into the sea it is impossible to 
confidently. On the other hand the Thunderer 
gun was subjected to a very unusual strain from the 
situation of the front charge, and much more from the 
peculiar way in which it was fired—the hinder pro- 
jectile crushing it in — apart from the fact that a 
double charge was exploded. We are not aware how 
many fragments were formed by the bursting of the first 


“Thunderer gun; consequently when the experiment in the 


Arsenal resulted in the fracture of the fore part of the 
gun into so large a number of aeons, we were inclined 
to be disappointed. An examination of the fragments of 


_the piece and of the projectiles leads to the conclusion 


that the strain thrown on the gun was of an extraordinary 
character, differing altogether from that to which one of 
our 7in, Woolwich guns was subjected when two common 
shells were fired from it without, we believe, injury to 
any part of the piece except the A tube. It may also be 
urged in favour of the 38-ton gun that the breech end 
remained intact up to some distance beyond the trunnions, 
while Krupp’s gun blew its breech to the rear—a differ- 
ence which might tell seriously in the case of a broadside 
gun. Krupp’s gun, however, was an old one, worn out, 
and under no circumstances a fair representative of new 
steel or new guns. In short, whatever are the respective 
merits of steel and built up guns as to safety, they are 
not shown out in any distinct way by these two accidents. 
Gun steel is now likely to take a form in which it may 
almost be said to be a species of very pure wrought iron 
made from steel, its qualities depending upon the steel 
from which it is ote The question arises then, can 
we make certain of the qualities of the steel we work 
upon? Doubtless steel manufacturers would answer this 
in the affirmative. [n the face of the wonderful results 
said to have been obtained by Whitworth and others, it 
seems stranze to question it ; but it is uniformity, not 
individual excellence, of which we are now speaking, 
and however perfect may be a process of sa 
manufacture, much must lie in the original material. A 
long series of years has taught us the great 
difficulty, or practically the impossibility, of elimi- 
nating certain impurities when once they have found 
their way into meta!. Consequently we are inclined 
to think that until we ve more thoroughly 
mastered the question of chemistry at high tempera- 
tures, the best plan is to keep the impurities out 
of the metal from.the beginning, a principle that would 
us to look among the pure charcoal smelted 
brands of Styria or of Sweden for the most excellent 
final result. Pecuniarily this may not sound hopeful, 
still we know that the yng | of steel has been to 
grow cheaper and cheaper, and this may extend further 
n we see at present. In large masses steel may be 
obtained at 2n absolutely lower price than large forgings, 
though not the kind of steel we are contemplating. In 
the long run there appears to be every prospect of steel 
eventually superseding wrought iron in the manufacture 
of guns, but in a form resembling more nearly the 
wrought iron coil guns of Sir W. Armstrong than what 
was originally contemplated as a steel gun, for the steel 
has changed its actual character, and it is now applied in 
the form of a number of cylinders shrunk or pressed on 
to each other, enabling the interior of the gun to be 
examined in such a way that no very serious flaw can 
well escape notice, and should it do so it is necessarily 
limited in itsextent, Then each cylinder itself is worked 
and treated like wrought iron in a measure; finally, if it 
has an interior “A tube” the resemblance is very 
close indeed. In the mean time it might be worth while 
to make one or two wrought iron coiled trial guns in ac- 
cordance with the suggestion of Captain Simpson, of the 
United States Navy. That officer in an official report 
observed that steel was much more elastic than wrought 
iron coils, and that consequently a steel barrel under 
stress of firing immediately expanded and pressed against 
the surrounding coils which had been shrunk on to it 
before it absorbed much of the work of the charge itself ; 
consequently the explosive strain fell almust wholly on 
wrought iron, the function of the steel being to bear 
the erosion of gas and wear and tear of projectile. 
Captain Simpson urges that the steel tube would perform 
equally well if much thinner than at present, while the 
would be considerably stronger, having a greater 
ckness of wrought iron ; but it must not be forgotten 
that the steel tubes now used in Woolwich guns are very 
thick indeed, and any material reduction might inca- 
pacitate them for coping with erosion. 


THE GROWTH OF RAILWAY CAPITAL. 


One of the least satisfactory signs of the future of the rail- 
way system—that is the immediate future—is the continua- 
tion of a heavy iture on new works. The amount 
estimated as to be spent in the current half-year is officially 
me ee | some of the chief companies as follows :—London 
and North-Western, £1,043,520 ; Midland Railway, £750,000; 
North-Eastern, £204,308 ; Great Northern, £350,000 ; Lanca- 
shire and Yorkshire, 297; Manchester, Sheffield, and 
Lincolnshire, £174,000; and Furness Railway, £119,596. 


These are relati large amounts ; and behind them are still 
larger, to be over succeeding half-years. The capital 
expenditure of all the companies has been rather restricted, 
and the fact that it has been so restricted and that 


than | such large sums have been spent shows the vastness of the 


recent expenditure. On two or three of these lines— 
the London and North-Western, the Great Northern, and the 
Lancashire and Yorkshire eporeny here are works of 
moment to be undertaken, which will keep oP for some time 
the capital expenditure, at any rate at the reduced ratio 
lately known; but on the Midland, the Manchester, 
and Sheffield, and especially on the North-Eastern, the 
large works that have been undertaken in recent years 
are now generally ey and the rate of expendi- 
ture is only a fourth or a fifth of what it was two or three 
years ago. At the same time it is evident that the age a in 
the condition of trade will change the needs of the railway 
companies. On the North-Eastern Railway, for instance, 
there have been in recent og the construction of many 
works of moment, such as the lines on the Tees, Tyne, and 
Wear, the massive works of bridges and docks, which may 
be looked to as enough to serve many of the needs of the 
north-east for years tocome. But in connection with these 
there are subsidiary works and lines n , which were 
postponed when the chief trades of the north were so seriously 
affected ; but now these will be forced upon the attention of 
the company, and it may expected that there will be an early 
commencement with some, and in addition a further increase 
of the capital expenditure of the company. In to others 
the same remark holds good, more especially when docks are 
owned by the railway ——— The change from wooden to 
iron vesselsand to those of deeper burden is making very import- 
ant changes in the depth and accommodation of docks essential, 
and this will also need further capital expenditure, and larger 
siding accommodation. It is evident, therefore, that we can- 
not look to a very material further reduction in the rate of 
expenditure of railway capital on new works for some time to 
come ; but there is compensation in another direction. The 
great works that have been recently completed or are bein 
completed will not be drains on capital, but will tap fres' 
reservoirs of traffic, and may contribute materially to the 
future revenue of the companies. The latter are now pre- 
pared to serve a much fuller trade, and there are all the indi- 
cations that that fuller trade is at hand soon after the com- 
pletion of the facilities for its service, so that with 

revenues the companies may hope for a brighter future. 


THE TONNAGE RATES BY RAIL FROM SOUTH YORKSHIRE, 


Tuts all-important question to the coalowners of South 
Yorkshire, which for several years t+ has materially 
affected the trade of the district, is being again brought 
prominently forward as a consequence of the quantity of 
coal sent to London, Hull, and other places, which 
the coalowners contend would be much larger were it 
not for the high rate imposed as compared with that 
in other districts. The subject is very forcibly illustrated 
in a pamphlet issued by Mr. J. Buckingham Pope, chairman 
of the Denaby Main Colliery, near Mexbrough, the deepest 
in the South Yorkshire coal-field, where the Barnsley seam is 
worked. The communication is in the form of an address to 
the electors of Hull, he being a candidate in the Conservative 
interest for that borough. 
South Yorkshire are both subject to a railway monopoly, he 
states that arrangements have been made by the Manchester, 
Sheffield, and Lincolnshire, and North-Eastern Railway com- 
panies with the Great Northern that the latter shall receive 
the Durham coal from the North-Eastern Company at 
York, and carry it to London, at the rate of 93. 3d. 
per ton, the total distance from Durham being 259 
miles, whilst the rate for South Yorkshire coal vid the 
Great Northern, a distance of 161 miles, is 8s, 3d. per ton. 
Thus Durham coal, as compared with South Yorkshire, is 
carried 98 miles fur a sum of Is. per ton. It is also stated 
that the North-Eastern Company arrange with the Manchester, 
Sheffield, and Lincolnshire Railway Company that the latter 
shall charge the high rate of 3s. 1d. per ton to Grimsby, and 
the North-Eastern the same rate to Hull, so that trade which 
rightly belongs to Hull goes to ofher ports. As an instance, 
it is stated that in the month of January last London received 
from the northern ports 371,024 tons of coal; Hull, though 

graphically so much nearer to the metropolis, sent 643 tons. 

ith regard to the timber used for mining in South York- 
shire, it is contended that Hull is its legitimate port, the 
distance being less than 46 miles; but in order to wrench a por- 
tion of the trade from Hull, the North-Eastern Co. undertake 
to carry it from Sunderland to South Yorkshire at 1°40d. per 
ton mile, whilst the ch: from Hull is at the rate of 
2 104. | per mile. It is also pointed out that in addition great 
delay is often experienced in the shipment of coal from the 
South Yorkshire collieries. 


COST OF RAILWAY MATERIALS. 


Tue generally good dividends that have been paid by 
the chief railway companies for the past half-year have 
been contributed to principally by the much reduced cost of 
materials used in the maintenance of way and works, in locomo- 
tive, wagon, and iage repairs and construction especially. 
On the London and North: Western Railway last half-year 
there was, when put into comparison with the corresponding 
half of the previous year, a decrease in the price of materials 
for the maintenance and renewal of bag ae way of not 
less than £45,000; the cost of materials for the repair and 
renewal of locomotive engines and tools was less by £12,000; 
the cost of materials for the repairs and renewals of carriages 
and wagons was £9000 less ; and that of the cost of materials 
for the repairs and renewal of wagons was £5000 less than in 
the corresponding half of the previous year. On the North- 
Eastern Motune in these items there is a saving of £80,000 
for the past half year as compared with the charge for the 
previous corresponding half-year. On the Great Northern 
there is a saving of £22,000. On the Manchester, Sheffield, 
and Lincolnshire the saving is £3000 only; but on the Midland 
Railway it is £19,000. Both the last-mentioned companies 
have spent considerably more on the repairs of carriages and 
— Except where there has been a considerable increase 
of the mileage, it appears that the saving has been remarkable, 
and it is to this and to the large reduction in the amount paid 
for wagons that the comparatively heavy dividends have been 
due. Certainly, none of the other departments show an 
equal reduction, though there are slight decreases in the sums 
spent for parliamentary expenses, and necessarily, since the 
traffic receipts are less, in the sums paid for Government a a 
Tt cannot be e that this extraordinary reduction in the 
cost of materials will continue ; but as contracts are generall: 
placed by the companies for months ahead, it may be hheped, 


fter pointing out that Hull and | P 


in the interest of railway shareholders, that it will be some 
time before the cost of materials begins heavily to be 
increased. 


LITERATURE. 


The T in Ameriéa ; its Founders, Promoters and Noted 
Men. By James D. Rerp. New York : Derby Bros. 1880. 
Tuts book, like many o' has a history. On the 

10th of June, 1871, a statue in honour of Prof. §. F. B. 
Morse was inaugurated in Central Park, New York. The 
ceremony required to be recorded, a record required’a 
visitor, and who so fit as Mr. Reid to perform this work ? 
He acceded to a request made to him, and, as the result, 
has given us not merely a record of Morse, but a history 
of those who have played a prominent part in developing 
tern of t to be written, and 

e his CY) egraphy writ an 
when the authentic page is laid oe before us, we ma: 
find that many popular conclusions have to be Padre | 
and honour tardily paid to men whose work was none 
the less real because generally unknown. We shall enter 
into no controversy on this subject, all we shall do will be 
to give our readers a fair idea of the matter in the work, 

of the work It “4 

volume of over 800 pages, well printed, illustra 
and bound, which is more than can be said of many 
works published in England. The author sketches the 
life, not only, as we say, of Morse, but of those men 
whose administrative skill built and worked the tele- 
graph lines of America. Many of the names are prac- 
tically unknown on this side of the Atlantic, but when - 
we say the list includes those of Orton, Pope, Eckers, 

Edison, tare Gray, Haskins, Field, &c. &c., who are 
either now taking a prominent part in administrative or 
inventive work, or have lately passed away, we shall not 
be far wrong in saying that the book will be exceedingly 
pr pp oe to those whose studies tend in the direction 
of applied electricity. Of the author's style it will be 
sufficient to say it is e, as may, in fact, be seen 
from the quotation given below. 

_ According to the author the Morse family was of - 
lish origin. Anthony Morse was born at Marlboroug: 
in Wiltshire, on May 9th, 1606. He went to America in 
1635, and settled at Newbury, Mass. Anthony’s grand- 
son, Peter, had a family of ten; the English named 
Jedediah was the father of Prof. Morse. The future pro- 
fessor was born at Charlestown on April 27th, 1791. His 
first instructress was an old lady who, like other edu- 
cators of the olden school, knew how to wield the rod. 
At the age of seven he entered the preparatory school at 
Andover, Mass.; at fourteen he entered Yale. It was at 
Yale, in. the class of Prof. Day, that he first became 
acquainted with the rudiments of electrical science. 
These studies were afterwards renewed under Dana at 


New a and Renwick of Columbia College. His 
chosen om ession was that of an artist, but we not 
ursue his successes and his failures in this direction, as 


it would make this sketch too long. Suffice to say that 
after a sojourn in Europe he sailed from Havre for New 
York on October Ist, 1832. A conversation during the 
early part of the voyage on the subject of electricity, 
and the discussion of lectures recently given in Paris, | 
Dr. Jackson, also a passenger, to poo B 4 of the length of 
the coils of an electro-magnet. A casual question was 
made if the velocity of the electricity was retarded by 
the length of the wire; Dr. Jackson replied “that elec- 
tricity passed over any known length of wire ;” and Morse, 
remembering his lectures at Yale, remarked, “If the 
presence of electricity can be made visible in any part of 
the circuit, I see no reason why intelligence may not be 
transmitted instantaneously by verges ot This conver- 
sation did not fade from his mind, and kefore the voy 
was over he communicated the process hy which he 
believed a recording telegraph could be made serviceable 
to mankind. The sketches made during the voyage and 
full details are a by Mr. Reid. Morse was an artist 
and poor. This fact delayed experiments after the 
voyage for some two or three years. They were then 
prosecuted whenever time, opportunity, and money 
allowed. Success at length came in the experiments, 
patents were obtained, and the apparatus exhibited. 
1838 he tried to get a patent in England, but was 
epponed and did not get it, the ostensible reason bei 

e publication of a description taken from Silliman’s 
American Journal of Science, in the Mechanics’ Magazine 
on Feb. 18th, 1838. France granted a patent. In 1843 
a Bill appropriating 30,000 dollars for experiments in 
telegraphy — Congress by eight votes ; the Senate 
passed the Bill a few minutes before the close of the 
session. This was the commencement of theend. After 
overcoming many difficulties the line from Baltimore to 
Washington was built, and at first worked experi- 
mentally, not being opened for public business till 
April Ist, 1845. During the first four days the sage bo 
amounted to 1 cent. “This was obtained from an office 
seeker, who said he had nothing less than a 20 dollar 
bill andonecent, and with the modesty of his class, wanted 
to see the operation free. This was refused because 
against orders. He wasthen told that he could have a 
cent’s worth of telegraphy, to which he agreed. He was 

tified in the following manner :—Washington asked 

ltimore “4,” which meant in the list of signals, what 
time is it? Baltimore replied “1,” which meant one 
o'clock. This was one character each way, which would 
amount to $c. The man paid his 1c., magnanimously 
declined the change, and went his way. This was 
the revenue for four days. On the fifth, 12c. were 
received. The sixth was the Sabbath. On the seventh 
the receipts ran up to 60c.; on the eighth to 
1°32 dollars; on the ninth they were 1°04 dollars. 
Not a —- that. Yet watchful eyes 
saw its value. It is recorded that about thi 
time a certain good dame, whose ideas of discipline 
were somewhat stern and fundamental, after surveyi 
a pole recently B ssn near her door. ing her 
upon her haun 


exclaimed somewhat bitterly, “Now, 
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I sup no one can §| their brats without its being 
known all over cree-a-tion.” For an idea of Morse after 
~ this period, we refer our readers to Mr. Reid’s book, as 
we must also for the biographical sketches of the other 
and is doing her share in telegraphic progress, but we 
also contend as strongly that naa of what the 
Americans claim for America belongs to this side the 
Atlantic. 

A valuable feature of this work is the vast amount of 
information given as to the cost of the American lines, 
the methods of working, and so on, enablin 
to com the administration with those of other lines. 
It will be strange if hints cannot be obtained from the 
material supplied, even for the better ae of our own 

tem. One fact, we think, is unmistakeably shown in 
book, and it is that the men employed in telegraphy 
in America take a much greater interest in all that con- 
cerns their duties than do those holding similar positions 
in England. 


SIR J. B. MACNEILL. 

TurovucHovut the South-West of Scotland and North of 
Ireland the family names of Niel, O’Neil, McNiel, and 
MacNeil, are widely scattered, all possibly connected with 
the O’Neils of whom Shaen O’Neil, the ancient proprietor of 
Shaen’s or Shanes Castle, the remains of which still exist, was 
best knownin the time of Elizabeth as adaringand contumacious 
Trish chieftain ; the variations in the spelling of the surname 
being perhaps due to the constant disturbances and confisca- 
tions which were the normal condition of Ulster prior to its 
settlement in the reign of James I. Probably all these 
families were originally Scottish. Next to the O’Neils the 
family of MacNeill has long enjoyed the eee reputation of 
respectability and gentle lineage. From this branch of the 
ancient sept the subject of the present obituary notice was 
descended. His father, Torquil P. MacNeill, of Mount Pleasant, 
in the county of Louth, had long been settled in that pictur- 

ue and mountainous, but yet fertile tract of country, of 
which, in Scottish phrase, he was the heritor. The family, 
though not wealthy, was held in much esteem by the Marquis 
of Downshire, Lord Lorton, and others of the adjacent 
aristocracy, whose estates had descended to them much in the 
same way as that of the MacNeills. John MacNeill, the son, 
was born, we believe, about 1793. England was then at war 
not only with the French nation, but with almost all the 
civili world, and the profession of arms was the chief 
resource presented to the cadets of Irish or Anglo-Irish gentle- 
men. John MacNeill was destined for this calling, and, we 
believe, was actually gazetted some time in the first decade 
of the present century as an ensign in the Louth 
Militia. The great continental wars, however, were alread 
showing signs of their prercaching end, which finally touk 
aca with more suddenness than the generation, long accus- 

med to the splendid uninterrupted successes of Napoleon I., 
commonly anticipated, owing to the successive catastrophes 
of the Russian invasion ; the crushing defeat of Leipsic ; the 
exile of the Emperor to Elba; his escape and the dramatic 
incidents of his landing at Frejus ; the flight of the Bourbons, 
and at last the irreparable defeat at Waterloo. These events 
changed MacNeill’s destiny. In 1815 Thomas Telford, the 
shepherd’s son, and stonemason of Westerkirk, had alread 
become widely known and atk gp | ot as a civil engi- 
neer on public works in England and Scotland. In the year 

_of Waterloo, Parliament had authorised that vast network of 
improved communications known as the Highland roads and 
bridges, and Thomas Telford was appointed the engineer for 
all constructions required. ee, the improved 
communications in and from Scotland, Telford was ere lon 
largely employed in improving the old turnpike roads, an 
constructing new ones connecting the Scottish and English 
rovinces with the > Amongst these was the great road 
rom London to Holyhead, which included the beautiful sus- 
pension bridges across the Conway estuary and Menai Straits, 
and great numbers of arched bridges, several being of 
cast iron of different magnitudes. MacNeill was em- 
loyed by Telford, and became one of his chief assistants. 

e are not informed of how this conjunction first 
came about, but it seems probable that some of Lord 
Lorton’s famil sed of liamentary influence, and to 
whom the MacNeills were well known, were the instruments 
by which it was brought about. MacNeill’s earliest works 
under Telford were, we believe, upon the great coach roads 
from London to the North, upon one of which lines MacNeill 
was long employed, his h -quarters being at Daventry, in 
Northamptonshire. MacNeill’s abilities must have early 
been recognised by Mr. Telford, for at this period he was em- 
ployed in conducting many important experiments, in refer- 
ence to different methods of road making and maintenance; 
wheel carriages, transport and the wear and tear of both 
vehicles and roads ; and here for the first time was experi- 
mentally proved that the gory of the iron-shod horses’ hoofs 
of rapidly drawn carriages did more injury to macadamised 
roads than anything else that was necessitated by swift 
transport. At this time also MacNeill designed, and we 
believe experimentally constructed an instrument, which, 
drawn along upon any highway, would record by tracing a 
continuous curve, the state of its repair, or, in other words, 
the deviations vertical and horizontal from perfectly recti- 
lineal motion. A similar instrument, one at least identical in 
principle, was afterwards devised by Babbage, and its appli- 
cation attempted, without the attainment of any really useful 
result, upon the London and Birmingham Railway. 

In the years which intervened between 1820 and 
1830 grand opportunities were opened before MacNeill’s 
mind for self-education as an engineer; he was within 
easy distance of the theatre of Telford’s most re- 
markable works in England. The Pont Cyssilt and several 
other great viaducts and aqueducts, one of the latter — 
canal navigation at a height of 170ft. above the valley w me 
it crossed, and all eine new and most varied applications 
of cast irén to structural purposes, were in pro . The 
Ellesmere Canal and other important inland navigations, all 
bearing more or less in the novelty and fitness of their 
structural details the stamp of Telford’s commanding genius, 
rendered about this time and for several years the central 
counties of England the theatre of instruction, as it 
were, of a great coginonsing nice. Here then and at 
this period it was that John MacNeill’s self-education as 
a civil engineer really took place. He came in frequent con- 
tact with many of the ablest men of the time, who were also 
engaged as assistants, or ‘‘deputies,” as Telford called them, 
upon his vast engineering That MacNeill was justly 


the reader, 


al iated by his great master is abundantly evidenced by 

e fact that he was one of the few ‘‘ deputies,” as Telford 
called them, to whom bequests were made by his will. But 
what MacNeill prized more than gold was his possession of 
the well-worn pocket-book, filled with memoranda and 
diagrams for practical use, traced by the master’s hand, 
which for years he had carried in his breast-pocket. Rick- 
man, in his life of Telford, not very judicionsly perhaps, 
printed some of the contents of this relic, which the writer of 
this notice was privileged by MacNeill personally to 
examine. this too, MacNeill must 
have ui a eal o iamen engineering 
having frequently to his  chict on such 
work at Westminster. Telford had been in declining health 
for some years before his death, which took place in 1834, 
and it was about this period, we believe, that MacNeill tirst 
commenced business upon his own account, residing chiefly 
in London, at his house in Whitehall-place, and having offices 
also in Glasgow, where at a subsequent period he took into 
neg Mr. James Thompson, C.E. This connection, 

owever, lasted but a short time, owing to Thompson’s 
somewhat erratic career. About this time MacNeill executed 
the Wishaw and Coltness Railway and some minor lines in 
Scotland. The swift canal boats, carrying sixty passengers 
and drawn by two horses at a speed of about eight miles an 
hour, which had been placed by Hunter upon the Forth and 
Clyde Canal, engaged his attention, and led to the produc- 
tion of more than one paper on the ‘‘ Resistance to the 
Passage of Canal Boats.” This subject had not lost its 
interest for him when many years afterwards experiments 
were made upon the Grand Canal in Ireland as to the speed 
obtainable by a boat of 8ft. beam and 140ft. in length, pro- 
pelled by paddle-wheels, a short verbal account of which was 
communicated a few years since to the Institution of Civil 
Engineers by Mr. R. Mallet. MacNeill had now begun to take 
pupils with a premium, according to the orthodox fashion, 
amongst the earliest of whom were Mr. Bunting, a son of the 
celebrated musical composer, and at a later period G. W. 
Hemans, whose mother was the well-known lyrical poetess; and 
about this period also he was able to obtain the responsible engi- 
neering control over some minor railway and canal works, 
MacNeill wasnowa married man witha young family of sons and 
daughters around him at Mount Pleasant, which he always 
recognised as hishome. Although nothing apologetic is neces- 
sary in tracing MacNeill’s career, it yet must be admitted that 
it would have been still more splendid in its success and 
rewards had MacNeill never inherited an acre of ground in 
Ireland, and devoted his abilities and time undividedly to 
cultivating a British professional career. He was constitu- 
tionally energetic and enterprising, perhaps to some extent 
impulsive, and not sufficiently regardfu) of the vicissitudes 
that time may bring with it, to a less immediate future. 

Mount Pleasant is situated in the midst of eruptive rocks 
which extend with little interruption from soutb of Dundalk 
over the granite = of Morne Mountains and into the 
county of Antrim. hese rocks offer little to industrial 
exploitation, but about Mount Pleasant, where the pic- 
turesquely accidented, and naturally,oak-wooded volcanic 
protrusionsform almost the whole surface of thefertile country, 
there are here and there scattered bosses of limestone, close 
to one of which Mount Pleasant is situated. MacNeill esta- 
blished there lime works on an extensive scale, and upon the 
model of those which he had examined in Scotland; the 
furnaces for what is there called flame-burnt lime being con- 
structed with special regard to economy of fuel and the pre- 
vention of those unpleasant vapours which emanate from 
ordinary kilns. ‘These works were for a considerable time 
eminently successful, and proved the means of enabling the 
farmers greatly to improve their cultivation over a 
large area of comparatively unproductive soil overlying 
Silurian masses, eruptive and Syenitic rocks, which only 
needed lime-dressing to render it very fertile and capable 
of yielding heavy produce. Coming events, however, 
to a large extent set in motion by MacNeill himself, rendered 
his success as a lime burner, from which, as he himself has 
stated, he sometimes drew profits at the rate of £600 per 
annum, but temporary. The railway epoch was not far off, 
and with the immense facility of transport afforded by it, the 

rofitable working of the Mount Pleasant lime works gradually 
windled. At a long subsequent when the great 
trunk lines of railway were finished, a new bubble ay mg 
for making Ireland suddenly rich was blown by Mr. 
Dargan, the shrewd Irish railway contractor, and his 
supporters, in the extension of the ancient flax culture of 
the North of Ireland to the whole surface of the island. 
For a time Dargan’s satellites trotted him out at public 
meetings and dinners as a prophet—the Moses who was to 
lead all who had listened to his specious advice into a land 
flowing with milk and honey. Many were deceived in Con- 
naught and Munster by the interested and too easily accepted 
pictures of instant prosperity ; and not a few farmers of the 
rich, strong grain-growing soils of the South were ruined by 
attempting suddenly to transfer them to flax culture, for 
which neither the soil nor the climate was suitable; and as to 
the methods of sowing, pulling, steeping, and retting the flax, 
for which 200 years’ ghar had prepared the population of 
Ulster, they were utterly unknown. ‘The collapse wascomplete. 
MacNeill was never taken in; he knew Mr. Dargan in other 
ways. But he was not mistaken in believing that the flax 
trade, which had flourished in the North from the time of 
James I., would receive a great accession from the network of 
railways certain before long to be spread over the face of 
Ireland, and from the chan which these must bring in 
their train. He was enabled accordingly to command suffi- 
cient capital to establish a very complete flax manufactory at 
Mount Pleasant. By a fatal oversight, which we are not in a 

ition to explain, these mills, within a few weeks of their 
ing set to work, were totally destroyed by fire, and 
MacNeill, no longera young man, seemsnever to haveattempted 
any other industrial enterprise. We have, however, in these 
greatly anticipated time in our biographical 
sketch. 

Except in the very crisis of the potato famine, Ireland 
was never in modern times, and for consecutive years, 
in a more deplorable social condition than between the time 
of Telford’s death and that season of unexampled calamity. 
Statists affirmed that seventeen partial famines with their 
attendant pestilences had scourged her poor but too contented 

pulation since the beginning of the present century. The 
intolerably unjust oppression of laws favourable to one class 
alone, and avowedly intended to extirpate their religion, to 
which the Irish try clung with the tenacity of i ir; 
the rack-renting of the land by spendthrift and absentee 
landlords ; the continued outrages and murders which were 
the inevitable consequences of complicated and apparently 
irremovable legislative and social ills; and the vigorous 
determination of Daniel O’Connell to assert the equality 


before the law of his countrymen, had paralysed every form 
of industry except those that ministered to the hand-to- 
mouth necessaries of life, and that served to export 
to England and Scotland the pigs and other food that 
the Irish themselves were too poverty-stricken to con- 
sume. The state of Ireland was the appalling difficult, 
when the opening of the Liverpool and Manchester rail- 
way, and the magically rapid extension of the railway 
system over the most important parts of Great Britain, 
and the promising results rapidly apparent, arrested the 
attention of legislators and caused all eyes to be turned to 
railways as the grand panacea that was to efface at once and 
for ever the cumulative ills of Ireland. Lord George 
Bentinck, a man benevolent and enthusiastic, brought for- 
ward his celebrated measure that a loan or gift of eight 
millions of pounds sterling should be given for the 
construction of railways in Ireland. The measure, as 
all know now, was defeated, and the issue no doubt 
delayed by some years the construction of the great 
trunk lines in that island. Had it become law we can 
now see plainly enough that it would have resulted in 
confusion and failure as to its benevolent intent. Complicated 
evils like a ot a thunder-cloud had to spend some 
of their energy before railway construction in Ireland was 
really practicable on any great scale—some respite at least 
for all classes, but especially for those lowest in position, 
before any measure great and comprehensive as was Lord 
Bentinck’s, could have been made to work. But though 
directly the [roe failed, it was not wholly barren in advan- 
tages. The Irish Railway Commission was formed and got to 
business. Grifliths’ magnificent yeological work showed for the 
first time at one view what were the natural resources of the 
country, what the most suitable lines for establishing new 
and improved communications. The general directions which 
the natural features of the land must necessarily give 
to the great trunk lines of railway, if constructed, were 
ordered to be surveyed and mapped, the surveys and reports 
for the South of Ireland being entrusted to the late Charles 
Vignolles, those of the North to John MacNeill. In 1837 
MacNeill had made known his method of sectio-planigraphy 
exhibiting at one view the heights of all embankments, depths 
of cuttings, and surface of land required, with the gradients, 
by which a judgment might be formed of the relative 
merits of any line of railway, as well as some judgment 
of its cost. He also introduced a new system of nomen- 
clature, calling the slopes in general ‘ clivities,” the descend- 
ing and ascending slopes, declivities” ‘‘acclivities ” 
respectively, the whole being plotted upon ths centre line of 
the railway as a base line. ‘This system he employed on the 
present and several future occasions ; however ingenious and 
in some respects useful, it has not been accepted into general 
use, 

Dr. Kane, now Sir Robert Kane, whose studies abroad 
had enabled him fully to realise the want of any technical 
knowledge as one of the retarding forces preventing improve- 
ment, eagerly sought co-operation in a favourite project of his 
for establishing in, Dublin a great technical college some- 
what after the model of the Ecole Centrale at Paris. 
Up to this time Trinity College mumbled on in the old beaten 
track of Latin and Greek, with a homeopathic addition of 
rudimentary science, but not even the faintest attempt at 


imparting useful, technical, or bread knowledge was known ' 


within its walls. Dr. Kane was joined by Mr. Robert Mallet 
and by a Mr. Gregory, who for some time had been a private 
teacher in Dublin of surveying, levelling, &&. Mr. McCullagh 
Torrens, afterwards M.P., was joined with the first three 
named, who issued a printed prospectus of an engineering and 
mechanical college which they proposed at once to establish 
in Dublin. No sooner had this appeared than the Board of 
Trinity College was hastily summoned, and resolved that a 
school of engineering should forthwith be formed in Trinity 
College, Dublin, which was thus reluctantly forced to do 
what it ought to have done a quarter of a century before. 
MacNeill, who had received the honorary degree of LL.D., 
was put forward as professor of engineering; but as it was 
well known that professional work and imperfect theoretical 
knowledge would prevent his being much more than an 
attractive sign-board for the new school, Dr. Apjohn, then 
Professor of Chemistry, was deputed by the Board to 
communicate with Mr. R. Mallet, and to ascertain if 
he were willing to accept the position of répétiteur to 
MacNeill, which he at once refused, and Professor Downing 
was selected for this post, in which he has given much satis- 


‘faction and which he still holds. Such, in brief, was the real 


origin of the engineering school of Trinity College, with which 
the name of Dr. MacNeill was for some. years prominently 
connected, 

The little Dublin and Kingstown line, of six miles in 
length, war as yet the only railway in Ireland ; a line of about 
thirty miles in a——_ connecting Dublin with the prosperous 
town and port of Drogheda on the Boyne had been projected 
by some of the wealthier inhabitants and territorial owners 
adjacent to the coast, not far from which, along the chief part 
of its length, the line was to run. George Halpin, jun., son 
of the elder George, who for many years was engineer to the 
Ballast Corporation, which then constructed and took 
charge of all the Irish lighthouses, and who had been 
a pupil of Mr. Nimmo, was entrusted with the sur- 
veys, laying out, and estimates of the line, upon which 
substantially the work was ultimately completed. Finan- 
cial difficulties intervened and delayed matters, in at- 
tempting to surmount which Mr. Cubitt (afterwards 
Sir William) was employed. Finally, the conduct of 
the line passed into the hands of Dr. MacNeill by whom 
this, his tirst Irish railway, was completed in 1845. The 
location of this line, like that of the lines subsequently 
completed from Dublin to Wexford, has heen justly 
objected to as being cut off on one side from all accessions of 
traffic for nearly its entire length by the sea, Circum- 
stances, however, precluded MacNeill from attempting 
any serious variation, and the line proceeded, McCor- 
mack, a well-known contractor in the North of Ireland, 
being employed for its execution. In relation to Mac- 
Neill’s subsequent career this short line is of much im- 
portance ; it obliged him to decide upon nearly all the great 
questions of railway construction which have governed the 
great trunk lines subsequently made by himself or others. 
The gauge for the line naturally en, his first attention, 
and 5ft. 3in., which is now that of all the other Irish lines, 
was chosen by MacNeill, on the alleged grounds that the 
English gauge of 4ft. 8}in. was too restricted for the advan- 
tageous arrangement of the locomotive engine, and that any- 
thing wider 5ft. 3in. was unnecessary, and added weight 
and cost without a) age There was much weight and 
soundness in MacNeill’s reasoning upon this point. The 


5ft. 3in. or Irish gauge carries with it one evil which might at 
some future moment become serious, and has been forcibly 
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out by Baron von Weber, Director of the Austrian 
ilways, namely, that in the event of foreign invasion in 
Ireland, the rolling stock cannot be supplemented from any 
line in Scotland or England. The gauge settled, MacNeill had 
to decide upon the constructive details of his permanent way, 
and in this he showed much soundness of judgment. A heavy 
idge-formed rail, much deeper than that employed by 
Brunel, to be laid upon fir timber cross sleepers, to which the 
rail was to be spiked or bolted, was chosen, meeting-plates of 
wrought iron with a mid-rib rolled upon them to fit the cavity 
of the rail, and pre to receive ars of the fastenings, was 
chosen by him. He designed and had constructed wood- 
cutting machinery, as simple as it was perfect in its action, 
by which a large number of cross-sleepers laid close beside 
each other upon a sliding bed like that of a planing 
machine were beneath revolving cutters followe 
by a tools, which at a single sweep brought the upper 
surface of each sleeper to the proper angle for the bedding of 
the rail, so tliat the wheels of the rolling stock should by this 
cant follow a track along the very crown of the rail. The 
use of these machines at once secured accuracy of gauge, per- 
fect adaptation between sleeper and rail, and the proper angle 
for the holds of the fastenings, so that the heads of the spikes 
were not knocked off by one-sided contact. 

There was but one important structure on the Drogheda 
line—the lattice bridge of —— iron, consisting of 
two deep girders, carrying the line upon their lower 
flanges, which crosses the Royal Canal very near Dub- 
lin. Lattice bridge work, first brought into use in Ger- 
many, was as yet but in its infancy, and candour com- 
pels the confession that this one reflected but little 
credit upon MacNeill’s skill. It was constructed by Messrs, 
Grendon, of Drogheda, was enormously overloaded with 
iron, and yet, owing to want of sufficient vertical or 
horizontal members to complete the triangulation, the whole 
stracture sunk about 18in. in the centre when the scaffolding 
was withdrawn from beneath it. The bridge, which was as 
flexible as a pair of gigantic ‘‘lazy-tongs,” was forced back to 
its proper position, and was maintained so by rivetting across 
from the central and lowest points to the extreme points of 
the upper boom a heavy plate, so that the bridge became an 
awkward mon, between a lattice and a suspended truss. 
It has, however, stood well the traffic of more than twenty 
years. The viaduct crossing the Boyne, by a span then 
deemed very large, formed no part of the Drogheda Railway 
contract, but of its continuation by MacNeill on to Belfast, 
under the title of the Belfast Junction Railway, into which 
the Drogheda line then merged. The contract for this 
viaduct, both as to masonry and ironwork, was let to the 
same gentleman who had constructed the Conway viaduct 
on the Chester and Holyhead line; but this able man died 
long before its completion of acute rheumatism, when the 
railway company took the completion of the work into 
its own hands, and Mr. Barton, then resident engi- 
neer of this section, took charge of it. A most un- 
graceful controversy, initiated by a Fellow of Trinity 
College of little general soundness of judgment, arose ques- 
tioning the right of MacNeill to be considered the designer of 
the viaduct. MacNeill ultimately answered the attack, 
intendedas it undoubtedly was to damage his reputation both as 
an engineer and a gentleman, in a temperate paper which he 
printed and circulated. The grounds upon which it was 


‘ sought to impugn his rights were of the same character as 


those upon which the right of Wellington to the credit of 
commander at Waterloo might be denied. With the grave 
yet scarce closed over his remains, we shall not enter further 
on this unpleasant episode in his career, but leave it to ‘‘ time 
the avenger.” 

Did sufficient space remain to us, we might enter with 
interest, and not unprofitably, upon the difficulties which 
surrounded engineering practice in Ireland in MacNeill’s 
time, and which in a minor degree still exist. The per- 
sonal support so precious to an_ engineering practice 
are wanting in a country almost wholly agricultural, and 
chiefly inhabited by a Celtic population of not the highest 

. His staff, his employés, were almost wholly imported 
from England and Scotland, and under great difficulty and 
uncertainty, at a period when all the ability that could be 
found was already employed in railway making at home and 
in foreign lands. When the first stretch of the Great Southern’ 
and Western Railway was opened to Kildare, an unpleasant 
but amusing example occurred of the little dependence 
MacNeill could place in his staff:—When the Lord Lieutenant 
and his suite arrived at their destination, it was found that 
the railway station platform had been laid at a wrong level, 
3in. or 4in. higher than would permit the doors of the 
carriages to be opened, and the Lord Lieutenant was only 
liberated from his railway prison by a number of navvies 
bein, _ beneath the floor of the carriage, which they were 
enabled to raise 4in. or 5in. upon their backs pressed upwards. 
It was upon this em ing occasion that MacNeill 


‘was knighted by his Excellency. But — compels us to 


= over without notice all the later urs of his life. 
ir John MacNeill was a self-educated man; his scientific 
attainments were not great, and were the results of self- 
culture and open-eyed observation, and not of University 
training. He had a natural liking for exact science, was 
fond of collecting geodetical and other scientific instru- 
ments, was a Fellow of the Royal Astronomical Society, 
and of most of the other scientific bodies, and while resi- 
dent in London was a frequent attendant at ther meet- 
ings. He has not left many scientific papers; a few, 
however, are printed in the earlier volumes of the 
“Trans. or Proc. of the Inst. C.E.,” and he translated and 
printed some not unimportant papers on professional sub- 
jects, es y one by Navier on the “Methods of Com- 
_——- e Relative Values of Railway Lines.” His volume 
of tables for computing earthworks is widely known and 
valued. Had he not constitutionally possessed a certain care- 
lessness as to the future, more marks creditable to his long 
career would have survived him. His moral conduct in his 
professional career was stainless, and always such as became 
a true gentleman. He scorned to accept a gift, much less a 
bribe from any contractor whom he employed ; his selection 
of men seemed always governed simply by capability. He 
was in the habit of asking for designs as well as tenders for 
many of the structures upon his lines, and it was in this way 
that R. Mallet was enabled to present designs for the diffi- 
cultly circumstanced grooving of the Amiens-street Terminus, 
and for the great engine shed of the Dublin and Drogheda 
Railway, for the roof of the Dublin Terminus of the Great 
Southern and Western line, and for many other of Sir 
John MacNeill’s structures. In person MacNeill was a 
singularly handsome man, with fine impressive features, and 
magnificent dark eyes, never forgotten by those who had 
seen him before that ‘‘drop serene had quenched their ray,” 
and blindness had plunged in darkness the latter years of his 


lifetime. Obliged by this to retire from all business, for 
several years he ceased to reside at Mount Pleasant in the 
house which his good taste and architectural skill had made 
a noble Ionic mansion, and in which the fine library which he 
had collected was his especial delight, and lived with his sons 
at Surbiton, in the neighbourh of London. Latterly he 
resided in the Cromwell-road, where he died on the 2nd of 
this month. His two eldest sons, Torquil and Telford 
MacNeill, were, we believe, educated with a view to follow- 
ing their father’s profession, and by one of them a project for 
the better supply of water to London of some ingenuity, by 
employing the Bagshot sands as a vast natural filter for the 
water conducted to them, was printed and laid before the 

blic. He had two daughters, one of whom, Miss Grace 

acNeill, married the Hon. Major Jocelyn, son of the 2nd 
Earl of Roden, by whom she had a son Julian MacNeill, a 
naval officer, and now the representative of the family. 


PASSENGER ENGINE—KAISER-FRANZ-JOSEF 
RAILWAY. 


Our double engraving illustrates a type of passenger 
engine recently designed, and set to work on the Kaiser- 
Franz-Josef Railway, Austria. In a succeeding impression we 
shall publish additional views-and a description of these 
engines. One of the most noteworthy features about them is 
the peculiar construction of the bogie. The engines have a 
long wheel base, notwithstanding the sharp curves of the line, 
and the bogies with which they are fitted are stated to be at 
once peculiarly flexible, permitting a large range of motion, 
while giving great steadiness, 


TYPE DRAWINGS FOR MAIN SEWERING. 

In the last volume of Tue ENGINEER, p. 299, we noticed 
the Mie 9 ona for the Preparation of District Maps and 
Plans for Main Sewage Drainage and Water Supply,” drawn 
up by Mr. Rawlinson, for the guidance of district surveyors 
called upon to prepare plans for the drainage of districts or 
small towns, and Which have to be submitted to the Local 
Board of Health when sanction is required to borrow money 
to carry out the works. A series of ten sheets of ‘‘ Detailed 
Drawings, supplemental to ‘ Suggestions’ for Main Sewering 
and Water Supply,” has now been published, and as these 
will be of interest to many who are not at present district 
surveyors or engineers in the employ of sanitary authorities, 
we reproduce them, commencing with sheet 1—see page 211— 
on a small though sufficiently large scale to give a good idea 
of the designs. A full description, and further particulars 
relating to these drawings, and the sheet now published, will 
be given in another impression. 


LETTERS TO THE EDITOR. 
(We do nut hold ourselves opinions of our 
correspondents, 


THE EFFICIENCY OF TURBINES. 

Srr,—In reply to Mr. Donaldson, I beg to say that I am 
unable to state what were the dimensions of the tanks used by 
Messrs. Donkin and Farey in making their experiments. I have 
no doubt, however, that if Mr. Donaldson will communicate 
with Messrs. Bryan Donkin and Co., engineers, Bermondsey, he 
will obtain the information he requires. J. PErers. 

Bermondsey, March 6th 


Srr,—I regret that I have to repeat that I cannot continue the 
nt discussion with Mr. Donaldson, for the reasons I have 
already laid down. Already, as Mr. Brown points out, it has 
ceased to be on the efficiency of turbines, and deals only with the 
flow of water over weirs. Again, I differ from Mr. Donaldson 
as to the loss of head caused by hydraulic friction in the turbine. 
How is it ible for me to convince Mr. Donaldson that I am 
right and he is wrong on such a point unless he permits me to 
cite authorities? were I to name one he would say at once that 
he was mistaken. For example—if Mr. Donaldson is right, then 
it is almost impossible that a wheel could give 79 per cent. of 
useful effect; but Francis stated that he did get this with a Boott 
wheel, consequently either Francis or Mr. Donaldson must be 
wrong. But Mr. Donaldson will say that it is Francis who was 
in error, and he would repeat tle process with any and every 
standard authority I could name. 

In reply to Mr. Donaldson’s question, I may say briefly that I 
have never designed a turbine for a higher fall than about 18ft., 
or for less than 6ft., and they have all been of the downward flow 
type. In designing them I have first ascertained the power 
required, and then made the guide wheel of such dimensions that 
it could deliver one-third more than the quantity of water 
required to exert the stated power on the fall. Ihave taken the 
velocity as 84/ H. This multiplied by the total area of the 
orifices in the guide wheel, and by Neville’s coefficient for orifices 
with rounded arrises, viz., ‘974, gives a very different result 
from that which Mr. Donaldson would have us believe to be 
accurate. I have never had any reason to regret the adoption of 
this system. 

I do not know whether Mr. Donaldson will write further on 
this subject. I wish he would. It is greatly to be regretted that 
while I am too weak to hope to hold my own in controversy with 
so proficient a mathematician as Mr. Donaldson, without the 
support of authorities, Mr. Donaldson will have none of them. 
Under the circumstances I decline the contest. 

London, March 10th. Pinx GryPu. 


GAS ENGINES. 


5 gong to your article on gas engines in THE ENGINEER 
of February 20th last, if you will kindly permit me, I should be 
lad to correct one or two of the statements regarding the 
isschop gas engine, manufactured by me, which I think are 
calculated to mislead. 

Firstly, you say that ‘‘in this engine the stroke is made ten or 
more times the diameter of the piston.” Actually the length of 
stroke is barely three times the Renner, and in the four-man— 
4-horse—power engine it is only 24 times the diameter of piston. 

Then you say, ‘‘ The consumption of gas being very large, the 
maximum power offered is not equal to half a horse or there- 
abouts.” aving for the moment the question of the consump- 
tion of gas, I beg to say that I have tested the four-man power 
engine by dynamometer to be equivalent to 30,000 foot-pounds, or 
very nearly l-horse power. In all the sizes of this engine, the 
actual power is in excess of the nominal power I guarantee. 

Just one word as to the consumption of gas. The Bisschop 
engine is essentially designed for a small motive power, and as in 
small steam engines the proportional cost is comparatively greater 
than in a large one, so allowance should be made in comparing 
the relative consumption of gas in the Bisschop with that of 
the larger powers of other makers. The Bisschop engine itself 
proves this. For example, the one-man—}-horse—power engine 
requires a supply of 12 cubic feet of gas per hour, whereas the 
four-man—4-horse—power engine only requires 28 cubic feet of 
gas per hour, barely 24 times the supply for at least four times 


the power, The non-lubrication of the piston and valve in this 
engine, which in all other gas engines is a considerable item in the 
working expenses, must also be taken into consideration in the 
cost of working. Again, the very small space occupied, the 
extreme simplicity, and the comparatively low cost of the 
Bisschop engine are all points of great value in its favour. 
Last week I received a testimonial from a printer in Manchester, 
who states, ‘* After a careful calculation I found that by the saving 
of labourer’s wages, and the extra amount of work it has pro- 
duced, the engine has refunded its own cost—£35—in seventy-five 
working days.” During its first year of introduction in this coun- 
try I have sold more than three hundred engines, and have 
received a very great number of testimonials, which marks its 
by the public. J. E. ANDREW. 
tockport, March 


BRIGHTON WATERWORKS. 

S1r,—In last week’s number of your valuable ae a descrip- 
tion was given of an arrangement for raising water from a low to 
a high service reservoir, at the Brighton Waterworks, by means 
of a hydraulic engine. In the description it is remarked 
that ‘The economy of this arrangement will be at once apparent.” 
Now I presume the water is pum up to the Park-road 
reservoir from the main engines. If this is the case I fail to see 
wherein the economy lies, and gs much interested in water- 
works, shall feel obliged if Messrs. ailey will make it clear how 
by this plan any saving is effected over that of pumping from the 
main station to the high service reservoirs direct. B, M. A. 

March 15th. 


ATLANTIC STEAMERS. 

S1r,—I read the excellent article on Atlantic steamers in your 
last impression with great interest. For three years I have kept 
a careful record of the performances of the Liverpool and New 
York steamers, taking the time from the mail steamship news in 
the leading papers. Taking the Arizona, Germanic, and 
Britannic for the time the former has been running, from May 
last, the result is—Outwards, Britannic, seven runs, averaging 
8 days 5 hours 46 min.; Germanic, eight runs, 8 days 
8 hours 46 min.; Arizona, seven runs, 8 days 11 hours 
3 min. Homewards—Arizona, five ru averaging 7 days 
19 hours 32 min. ; Britannic, seven runs, 8 days 2 hours 28 min. ; 
Germanic, six runs, 8 days 5 hours 21 min. All round— 
Britannic, 14 runs, averaging 8 days 4 hours 7 min. ; Arizona, 
12 runs, 8 days 4 hours 30 min. ; Germanic, 14 runs, 8 days 
7 hours 9 min. The Arizona missed two voyagesin exceptionally 
severe weather, which would lengthen her average passages con- 
siderably. She arrived out at seven a.m. March 10, after a 

age of 9 days 21 hours 48 min., her previous outward 

ing 9 days 18 hours 25 min. The Germanic’s last two outward 
persvaes were res ade 8 days 2 hours 25 min, and 8 days 

9 hours 55 min., being the two fastest since December last to 
the present time, the weather during this time having been 
about the most severe on record. ‘The three vessels are almost 
identical in dimensions and tonnage, and all are very fine models, 
but the form is very different. This superiority of model in the 
Germanic and Britannic is practically equal to 2000 effective 
horses power in another vessel of the same tonnage and dimen- 
sions by other builders. This Speed of model was tacitly 
acknowledged by the owners and builders of the Arizona when 
they put that enormous extra power in her, and that is the main 
cause of the mad race in size and power which has been going on 
for the last eight years among Atlantic steamship companies. 
If the power of the three vessels were equal the White Star 
boats would be at least fourteen hours faster, while if their pre- 
sent power was reversed, the general opinion in Liverpool is that 
the Arizona would be simply nowhere. 

You seem to infer that in the case of very large and fast ocean 
steamships an increase in power of 40 per cent. would only 
result in a gain of four hours in an eight days’ run, and that the 
game is not worth the candle; but the above facts prove other- 
wise, in certain cases. hat is wanted at present is a steamer 
that, leaving Liverpool on Thursday afternoon, will land her 
passengers in New York in good time 7 week, summer and 
winter. Some of the present steamers make splendid passages, 
but arriving in the night neither passengers nor owners are 
benefitted. However, people visiting the New York Exhibition 
will doubtless see scme great travelling. J. 

Liverpool, March 12th. 


Tue Giascow Boer Expriosion.—The Glasgow Trades 
Council have memorialised the Home Secre to authorise a 
public inquiry regarding the deplorably fatal boiler yan seen at 
the Glasgow Ironworks. ‘Two other deaths have taken place 
from injuries received in the accident. The Procurator-Fiscal is 
making the fullest inquiry regarding the occurrence. He has 
had photographs of the boiler and the broken pieces of it taken 
for the convenience of the skilled witnesses ; but all his inquiries 
are conducted privately, and it has only been in exceptional cases 
pay Fiscal’s reports to the Home-office have been made 
public. 

A New Pennoiper.—Messrs. MacNiven and Cameron have 

roduced a new Pgs which deserves notice. The great 

efect of the modern steel Foy is that it lacks the peculiar 
resilience of the old quill. e fingers are very sensitive to the 
elasticity of a writing instrument, and can detect in a moment 
differences in this characteristic which could not be m 
perhaps by any instrument. Hitherto rigid holders have been 
used, and elasticity has been sought in the nib or pen =. 
The new penholder bas, however, an elastic barrel, and the effect 
is with any good pen almost precisely that of a quill, while even 
a bad pen is much improved. We have used the new holder 
daily for some months, and we are perfectly satisfied with it. 

FAIRFIELD AssocraTIon.—-Thesixth general meeting of this Asso- 
ciation was held in the Religious Institution Rooms, Glasgow, on 
the evening of the 12th inst., Mr. William Cooke, president, in the 
chair. A paper “On the Lines of Ships” was read by Mr. Ivan 
Maver. Beginning with a general statement of the problem of 
the requisite form of ships’ lines, Mr. Maver described the 
different principles of construction with regard to buoyancy, 
stability, speed, and economy, compared the theories of Scott 
Russell, Rankine, and Froude, and contrasted the present modes 
of construction as applied to vessels of mercantile, war, and 
pleasure purposes. In conclusion he referred to the imperfect 
state of science which ought to determine the resistance offered 
to a body in motion in a fluid. A lengthened discussion then 
followed on the newer forms of merchant and war vessels, A 
hearty vote of thanks was awarded Mr. Maver for his valuable 
and interesting paper. 

TRIAL TRIP OF A NEW TELEGRAPH STEAMER.—On Monday, the 
8th inst., the steamship Grappler, the new steamer built to the 
order of the West India and Panama Telegraph Company, 
went round to London and made her trial trip at the Maplin 
Sands. The rie ey is from the building yard of Messrs. James 
Laing, of Sunderland, and engined by Messrs. R. and W. Haw- 
thorn, of Newcastle ; she measures tons and her machinery is 
capable of indicating 550-horse power. The steamer is arranged 
with a raised quarter deck aft, and a bridge deck amidships, the 
crew are accommodated forward, the captain and officers amidships, 
and the engineers and firemen aft. The propelling machinery is 
placed well aft, and the cable tanks—three in number—are so 


arranged as to give ample space on both the upper and lower © 


decks for the cable work. The steamer has been specially c¢on- 


structed for the work of laying and repairing cables, and is from 
the specifications and designs of Messrs. William R. McKaig and 
1, consulting engineers to the com- 
i in every way 
to Silvertown to 


J. Carlton Stitt, of Live 
pany. The trial on Monday was conside 
successful, and the steamer at once p 

receive her cables and cable machinery. 
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PHE ENGINEER. 


THE PAITENT JOURNAL. 
of the Commissioners of Patcnis. 


to the Patent-office re | by giving the munber of the ie of 
the Specification 


instead giving the proper number of the 

atete numbers there found, w 'y refer to pages, in 


Grants and Dates of Provisional Protection for Six Months. 
4979. Canpet Sweepers, M. F. Rust, Devons uare, London. -- A 
* communication from H. L. Judd, New York, 1 U.8.—5th December, 1879. 
175. Cuarcina SHELLS with PowbEr, Cc. Pieper, Belle-Alliance-strasse, 
Prussia.—A communication from H. Gruson, Buckau, Prussia. 
—Lith January, 1880. 
380. Cueckine Apparatus, J. 8. Comrie, St. Vincent-street, Glasgow.— 


28th January, 1880. 
426. Screw and Roupper, W. ington-street, 
oo London. — A communica’ from L. Chagrot, Mende, 
428. Srzam Domes, J. T. Andrews, Handsworth.—30th January, 1880. 
432. Gas Pressure Reoisters, P. Brouardel, 
for Ratway and other Carriaces, W. P. Smith, 
wi 
&c., TELEGRAPHIC or other Sienats, C. M'G. Bate, 


438, 8. Lanes, F, Leech, and J. T. Leech and J. Hard- 


448, InnaLation of VotaTiILe Matter, W. R. Lake, Southampton-build- 
ings, London.—A communication from P. W. Feldbausch, Strassburg, 
Germany.—3lst 1880. 

450. Sream Borvers, W. P. High Holborn, London.—A com- 
munication from G. M: 

452. TREATING SHEEPSKINS, A. C. He nderson, 
Holborn, London, — A communication from P. Puech, Mazam 


ce. 

454. Oitcans, J. Heselwood and H. Webster, Infirmary-street, Leeds. 

456. Ancuors, J. Whyte, Hackney, London. 

460. Wasuine, &c., Liquip, P. Corcoran, Pendleto: 

462. HypRav.ic MAcuINERY, A. M. Clark, Chancory-lane, London.—A 
communication from E. A. Jouvet, Paris.—2nd February, 1 

466. Scurcninc, HEcKLING, and ComBINe FLax, &c., G. Lowry, Salford. 

468. Tosacco Pires, I, Nasch, New-road, Commercial- road, London. 


470. Seraratina, &c., MINERALS or MerALs, Ww. North Shields. 


472. Bepsteaps, &c, W. Morgan-Brown, 8 g3, Lon- 
don.—A communication from 0. Howe, Cambri 8. 
Locomotive and other Exaines, Butcher, Gates- 


476, Skate, J. H. Gillett, Wolverham; 
478. ELECTRO-MAGNETIC, &Xc., MacuiNes, T. Morgan, Cockspur-street, 
ring-cross, Westminster.—A from N. Glouchoff, 
Moscow, Russia.—3rd February, 1880, 
480. TooTHBRUSHES, L, Holz and L. Meyer, Paris. 


&e., E. Sturge, St. Mary’s, Newington, 


492. BICYCLES, &c., J. Imra; rey, Southampton- London.—A com- 
munication from La Soci: ts Clement et Cie., P: 
494. CourLina and Uncoupiina Carriages, &c., G. F. Hopkins, Kens- 


496. 8. Rattway, &e., — E. Muir, Manchester, and J. Barlow, Shef- 
ry, 1 

676. Paper, H. H. Neuman, Brussels, 

586. CoLourine or Dyeing Froorctorus, &c., 8. P. Wilding, Rood-lane, 
Fenchurch-street, London.—A communication from G. G. Smith, 
Albans, U.S.—10th January, 1880. 

592. Routers for Guazine, &c., Macuines, H. C. Gros, Southampton- 
buildings, London.—A communication from H. Schlatter, Reutlingen, 


rmany. 
594. ConTROLLING the FLow of Liquips, W. W. Hopkinson, Hunter-street, 


Rrunswick-square, London. 
596. Removine, &c., Impurities from Grain, A. B. Childs, Fenchurch- 
street, London.—A communication from @. Schacffer, Goeppingen, 


any. 

598 CompreEssinG O1L &., Cakes, H. F. Smith, Hull. 

600. Firepaces, R. 

602. UTiLisine A. » Menlo Park, New U.S. 

604, TwisTiNe and Doustine Yarns, &c., Manches 

606. Fasteninas for Baas, C. Appleton, W: 

ALKALINE SOLUTIONS, H. Gaskell, jun., and F. 

urte es. 

610. CHIMNEY Cowts, J. W. Lawrence, St. Margaret’s-court, Borough 
High-street, —llth February, 1880. 

612. Mitts, C. Pieper, Belle-Alliance-strasse, Berlin, Prussia.—A com- 
munication from H. Gruson, mer Prussia. 

618. TreaTinc RaiLroap Ratxs, 8. P. Wilding, Rood-lane, Fenchurch- 
street, London.—A communication from ‘4. J Gustin Boston, U 8. 

and other Fats, R. St. Denis, 


622, Sorreninc Harp Wa H. Bright, the Par: Leamington. 
624. Enoine Packina F, February, 1880. 
d EB. Ashworth Manchester. 


626. PointiNo, ire Carbs, G. an 


630. by Tumbe, Birmingham, T. D. Brougham, Borkeley- 
square, Mayfair, London. 
636. Propucina Evecrric A. M. Clark, Chan: London.— 
A communication from C. L. 
L. Shorland, Stretford-road, Man- 
chester.—13th Februa 
644. Sernnine, W. IL. 
radfo 
646. Ralsina Gies, J. B. Tubb, Batley. 
648. WurpeLerress, E. A. Bryd , Belle Alliance-strasse, Germany.—A 
. PiLastic or Ficrie Compounn, F. Wirth, 
Germany. —A no from B. von Schenk and R. von Schenk, 
652. CLEANING, J. Webster, jun. — d-hill, Wortley. 
G. W. H. B Brogden and King William-street, 


628. Broocutss, W. W. Tambs, 
634. Spikes, ,W. Bradley, Sheffield. 
640. WARMING, &c., 
Sowerby Bridge, Yorkshire, and WwW. D. 
Thornton, 
communication from J. Guent! er, Alversdorf, Germany. 
Frankfort-on-the-Maine, 
Heidelverg, German 
ndon. 


&c., for Srairs, W. H. Lindsay, Wharf, South Paddington 
nD, 
653. SPINNING, Macuinery, J. H. Northrop, Keighley. 
2, ENVELOPES rand 8. 8. B. Gutmacher, Finsbury-paveme 
London.—14th February, 1 
664, Preventina the Crocarna, &c., of Wire or other Coveninas of 


Macuines, W. Lane, Ebley. 
668. TORPEDO APPARATU . Gardner, Fleet-street, London.—A com- 
munication from C, E. mmermann, ’Senften » Prussia, 
70. Rotary Motor, E, A. Brydges, Belle A 

y-—A communication from K. Kru: 
672. Toot for Curtine, &c., Woon, W. R. 
London.—A communi 


Sheffield. 
676. Suarr BRackEr, J. 8. Ta lor and 8. W. Challen, Derwent Foundry, 
Birmingham. 


680. Lames and Lamp Stoves, E. A. Rippingille, Holborn, London.—16th 
1880. 


, St. Paul’ s-churchyard London, 
Paris, 


4 Comte de Sparre, Boulevard St. Denis, 


690. TiLEs, &e., I. B, Shaw, Tunstall. 


692. Parer PoLp, A. Forbes, Dalkeith. 

694. UmBretias, d&c., J. Rue St. Martin, Paris. 

696. Borriina Liquors and Ligquips, F. 8. Willoughby, Stockport. 

698. Macuinges, L. Newsholme and and T. 7. Goatchani, 


700. Borries, F. Leadenhall-street, London, and Ww. 


702. Domestic Fire-orar K. Hannay, Haverthwaite. 
704, Treatina Worts, H. Burton-upon-Trent. 


706, ANTIFRICTIONAL | Bearinos or Busuinos for Putieys, &., W. R. Lake, 
pion bulking communication from ‘H. Loud, 

Everett, ts, U. 
Clark, lane, London.—A 


708. ALIMENTARY Propucts, A. M. Chancery-! 
nica’ from the Cereals Manufacturing Company, New York, 


commu 

U.S. 

= Bricks and Tings, P. Bawden, Norland-square, Notting-hill, Lon- 

don.—17th February, 1 

712. Reounatise, &c., the Supp.y of Gas or other Fiurp, B. W. Maughan, 
Cheapside, London. 

714. DisPLAyING ADVERTISEMENTS or Goons, H. Strand, West- 
minster.—A communication from P. Boissier and ©. Sonnet, Paris, 

716. for Sprnnino, R. Redford, Reddish. 

718. Governors or SpeeD REGULATORS, J.D and me D. mes, Glasgow. 

720. WaTerPRoor PackING E. 

from I. D. Beach, F. Hertle, Beach, and I. D. Beach, jun., 
Millersville, U.S. 

724. Sroprino and Stantine TRamcars, &c., B. F. Cocker, Sheffield. 

726. Propucinc ORNAMENTAL SiaBs and Panens, A. McLean and G. 
Green, Pankside, London, 

728. Gas Apparatos, 8. and J. Chandler, London. 


-A communication from G. T. 
February, 1880. 
UTTING or Minctina SAUSAGE &c., T. Williams, jun., West 
Smithfield, London. a 
734. Vatves for BARRELS &c., W. R. Lake, 
London.—A communication from C. G, 
736. Actions for Pranorortes, &c., C. Kesseler, Berlin, 
Germany.—A communication from E. Westermayer, Berlin, Germany. 
738. Wurre Cement, J. C. Bloomfield, Castle Caldwell. 
742. CLEANSING DIscHaRGE Water from Facroriss, &c , J. G. Tongue, 
London.—A communication from W. Knauer, 
Osmtinde, Prussia. 


e, 
eee and Puriryixe Water, J. Wright, Tipton.—19th February, 


746. Lone Span Barclay, Kilmarnock. 
748. Manures, J. Duke, 
‘54. Looms for Weavine, 8. O'Neill, Eccles. 
by EvecrricaL Conpuctine Wires, A. W. L. Reddie, Chancery-lan 
London.—A communication H. 
PowER thampton - 
ondon. 
108. M P. Thi Tranm 
AND Mow: . P. Thompson, 
770. ANTI- ANTI-CORROSION &c., J. B. Hannay, 


Glasgow. 
Fixine Connecting Gas Penpants, &c., C. R. Mathews, Drury- 
e, London 

774. Pocker Matcn Boxes, &c., J. Imray, Southampton - buildings, 
London.—A communication from F. P. Crozier, Paris. 

776. ARTIFICIAL STONE, MARBLE, &c., W.L. Wise, Whitehall- » West- 
minster.—A communication from A. Brault, Laprairie, J. Watkins and 
D. 8. Smith, Montreal. 

communi- 


778. Yeast, W. R. Lake, South ti 
cation from Rainer, Vienna,—21s¢ February, 

782. Rorary Kyire CLeaners, W. Scott, Shalcespeare-road, London. 

784. ATTAcHING Buttons, C. W. Clark, Birming! 

786. Propucine Gasrous Furr, A. Hegener, Cologne. 
790. TiLes, T. Hughes, Birmingham. 
792. Spinnina Fisrous Marerits, T. Marsh, J. Marsh, and J. A. Marsh, 
ne. 

794. SuspENDING TrowseERs, R. 0 » 

‘THERMUMETERS, Holborn Viaduct, 

798. Braces, A. M. London.—A communication 
from C. Laffitte, Paris. February, 1880. 

Furnace Fronts, Deap P artes, &., T. Henderson, Higher 

‘ranmere, 


801. Rivertixe Macuines, J. Shewell, 
802. TextTiLe Drivine or Baws, H. . Rirkmyre, Port Glasgow. 
TRAVELLING Bags, &c., W. Furze, Red Cross-s street, London. 


804. CRYSTALLISING CaRBon, C, von Buch, Oxford. 

206. Tors a and Covers for Mustarp and Perrer Boxss, T. Miller, Bir- 
™ 

806. Tay. -MAKING D. 8. Newson, Elstree. 

807. I'rames for Swinaina Corts, A. Thompson, Beaumont-street, Port- 
land-place, London. 

808. SHips for CARRYING GratN or other in T. Britton, 
Sunderland. 

809. Service VaLves, W. Ross, Ginagow. 


Inventions Protected for Six Months on the Deposit of 
Complete Specifications. 

998, Hyprostatic Correr or Tea Por, E. Bazin, Me 

1009. Serine Banp or 8. Kott, Salford.—9th 


1880. 

1015. PanraLoon SuspeNpers, H. J. Haddan, Strand, W 
communication from H. Ftinke and W. Turner, Montreal, Canada. 

9th March, 1880. 


Patents on which the Stamp Duty of £50 has been Paid. 
Macurnery, J. Keats, Wood-green, London,—17th March, 


Macuines, W. Jackson, Caroline-street, Eaton-square, 
Pimlico, London.—9th Ma: 1877. 

959. Cocks and Taps, G. E. ty, St. Albans-terrace, Sherwood-street, 
N ham.—9th March, 1877. 

961. Looms, G. H. Smith, Manchester.—9(h March, 1877 

1003. Lamps, &c., E. A. Ri ngille, Holborn London.—13th March, 1877. 

974. Sror-vatves, W. L. ise, Chandos-chambers, Adviphi, London.— 
10th March, 1877. 

aes, Poo Baas, C. Harris and J. Fletcher, Manchester.—14th March, 


1019. CALENDERING, &c., MacuinerY, F. Wirth, Frankfort-on-the-Maine, 
Germany.—l4th March, 
Cars, A. Clark, Chancery-lane, London.—16th March, 


1404, &c., A. M. Clark, Chancery-lane, London.-—10th 


April, 18 
Soxes of Boots, &c,, W. H. W. Smith, Birmingham.—2 
fare. 
be Passenvino Meat, &c., H. Bell, J. Bell, and J. J. Coleman, 
1040. RovGn-SHOEING Horses, H, A. Bonneville, Piccadilly, London.— 
15th March, 1877. 
nee for Hose Pires, J. Morris, Salford.—16th March, 


so. J. H. Johnson, Lincoln’s-inn-fields, London.— 

1087. Drivine Banps or Be W. Abbott, Queen Victoriu-street, 
London.—17th March, “i877. 

1037. Brooms and Brvsues, H. J. C. Keymer, Norwich.—15th March, 


107%, ¢ Carts, J. Gledhill, Flint-street, Walworth, London.—17th March, 


Patents on which the Stamp Duty of £100 has been Paid. 
1282. Fireeiaces, W. Barton, Boston. —7th April, 1873. 
8804. ComBina Fisrovus MATERIALS, W. Leeds.—11th October, 


1873. 
849. Trar, H. Dean, Southam.—1l0th March, 18' 


the Varours of Narurua, C. Ardwick.—13th 

ar 

970. or Rol and E. Banks and T, 

10, STAKING pl Grounpina Leatuer, J. Pullman and J. R. 
Edmonds, Wonersh. — ard Aprity 1873. 


898. WoouLen or other Fe.rep Fasrics, J. 
Oldroyd, Oldroya, jun., J. Woodcock, and 
1 Mar 

899. Leatuer, W. J. Coogan, Pittsfield, U.8.—12¢h 
March, 1873. 


1081. VenTILatine Rooms. March, 1873. 
1126. Sewinc MACHINES, 2th M 1878. 
957. Firertna, &c., J. Manchester, and G, Chantrell, 
Wi Gilbee, Sonth-street, Finsbury, 
959. PPER for LES, &c., n 
London.—15th March, 1878. 
960, TRANSMITTING, &e., Motion to Macuinery, T. A. Weston, Birming- 
ham.—15th March, 1873. 


Notices of Intention to Proceed with Patents, 
853. Governors, N. E. Nash, February, 


867. Fountain P. Thom born, London.—A com- 
Sutherland February, 


4536. AlR-INJECTING A. A. M, Clark, London. —A 
* communication from D. C. Green.—6th November, 1879. 
4565. Lamps, F. T, Tyndall, Edinburg! 


4566. Cour: PLINGS, &¢., R. J. Lines, Northampton. ‘ 

4571. Fasteninos for W. , Birmingham. 

4573. Evecrric Terecrapn, C. D. Abel, South dings, London 
—A communication from E. 

for Suirs, &c., J. E. Liardet, Hovember, 

4592. CALENDARS, J. 


Darling, Glasgow. 
SiaNaL or INDICATOR, W. Moseley, Clapham-road, 
ndon 
Darawine Metas, F, J. Taylor, Wakefield. 
Reauiators for SELF-acTING VARIABLE Expansion, C. 
Berlin.—A communication from A. 
F. Kniittel.—11ta Nov. mber, 1879. 
yooh Sroves and Fine-orates, D. 0. Boyd, Conduit-street, London. 
4607. Coatina Giass with GeLatinous, Compounns, &c.. J, W. Swan 
Newcastle-on-Tyne. 
4610. Roortne, &c., JE Walsh, Halifax.—A communication from F. A. 


Reichel. 
4611. Hypro-oxipe of Carson, W. A. Barlow, Paul’s-ch 
London.—A communication from G. Dehaynin.—-12th Noveméer, 1 


46138. Neepte Sounper for Evecrric Intruments, F. M 
Rogers, Moorgate London, 

4614. Raisina, &c., Boats, J. Darby, Liv 

4616. Looms for Weavine, T. A. Harrison, 

4619. Liquip Susstances, W. L. Wise, Whitehall- 
Westminster.—A comm from A. J. Cazet, J. Cc 


. Barbour, Belfast. 


blique, 

Corron FABRICS, &., Greenfield.—13¢h November 

4639. Ciamps, J. J. Brownhill, Walsall. 

4641. Wuegts, C. Kirk, 8! 

4649. Hyprocarson Lamps, D. P. Wright and B. Wright, Birmingham.— 
14th November, 1879. 

4657. WaTErPRoorina, &c., Fasrics, J, Walker, n-le-Moors. 

4663. Fan Forors, W. Allday, jun., ham. 

4668. SULPHO-ANTIMONIOUsS and SuULPHO-aRSENIC GoLD and S!Lver 
W. A. Barlow, 8t. Paul's-churchyard, London.—A comm from 
C. de Vauréal.—15th November, 1879. 

4672. Spinnina and Finres, G. Meltham, near Hud- 
dersfield.—17th Nov: mber, 1879. 

4680. Orentne Bortvxs, T. C, W: 

A. M, Clark, Jane, London.— 
mmunication from J. 8. Lamar. —18th Nor lovember, ere. 

4735. CHECKING TICKETS or Coupoxs, de, J. 8. Comrie, Glasgow.— 20th 


1879. 

4754. SAFETY Brunton, London.—A com- 
munication from —2is 

4804. Rock and Orz Crusuers, J. T. King, iavepaeans A communication 
from C. Forster.—25th November, 1879. 

4831, SaccuaRine, J. H. Johnson, Lincoln’s-inn-fields, Londun.—A com- 
munication from M. Weinrich.—26th 1879. 

4853. VaLance Suspenpers, C. 8. P. W ingham. 

and Disrrisotine Tyne, R. Winder Bolton.—27th Novem- 

879. 

4878. Torrepo Boats, W. R. Luke, Southampton- ao ee London.—A 

4911. Co Woon, 3, Thorton Cottingley, and Hoyle, 
11. ComBixa Woot, rnton, Cot ‘oy! 
Keighley.—1lst December, 187: 

4931. AppLyine Liquips tot the Eves, R. H. Gould, Battersea Park-road, 

4957. MILITARY AcCcOUTREMENTS, W. . Blakeney, Bury-street, London. 
—3rd December, 


1879. 
, London.—A 


16. TREATING P. M. Justice, Southampton- 
communication from D. D. Cattanach.—lst January, 1 

117. Gas Motox Enornes, H. Robinson, Manchester.—10¢h January, 1880. 

135. TreatTine Impure Liquips, W. Rodger, Bri and A. L. 


hrane, K: knowes.—12th January, 1880. 
J. Dewrance, Great Dover-street, Borough, London.—l4th 
lanuary, 


402, LocoMoTivE Enornes, A. Greig and W. Leeds.—29th January, 


1880. 

434. Brake Apparatus, W. P. Smith, Lostwi! 

444. Gas GENERATING FURNACES, G. B London. 
—A communication from F. Witting. 

448. InnaLation of Matter, W. R. Southampton-build- 
ings, London.—A communication from P. W. Fieldbausch.—3lst 
January, 1880. 

606. Fasteninos for Bags, C. Apple’ Feb: , 188°. 

654. Kits, G. W. H. Brogden and’ E. Casper, King King William-street, 
London.—I4th February, 1830. 

672. Too for Currino, &c., Woop, W. F. Lake, Southampt 188, 
Lendon.—A communication from 8, Hanson, 

676. Suart Bracket, J. 8. Taylor and 8. W. Challen, Derwent Foundry, 
Birmingham,—1l6th February, 1880. 

706. Bearinos or for &c., W. R. Lake, Southampten- 
London.--A communjeation from H. Loud.—l7th February, 


730. Proment, W. R. Lake London. 
—A communication from G. T. Lewis.—18th 
bi Brake Apparatus, F. W. Eames, February, 


8. O'Neill, Eccles. 
and Lowerine Sutps’ Boats, &c., L. Thomas, Bayswater, 
on. 
761. Castine Stee. Incors, J. H. Rogers, Lian —29th February, 1880. 
807. Frames or Supports for Corts, Beaumont- 
street, Portland-place, London. 
821. MecuanisM, J. Howard and T. Bousficld, Bedferd 


841. Boots and W. R. Lake, Southampton- London.— A 
communication from E. 8. Pratt.—25th 1880. 
849. DyNaMo-ELEcTRIC Macuines, H. J. Haddan, Strand, Westminster.— 
A communication from C, F. B: — 26th Februa 
D, mdon, an ug) er Auste -road, 
873, Savery VAtvas, T. Adams, West orton. —28th February, 1880. 
W. Foreman, Windsor, and A. H. Bennett, Old Kent-road, 


905, COvERING ums with InsuLatina J. C, L. Loeffler, Queen 
‘s-gate, Westminster.—lst March, 1880, 
909. STEAM L. Varicas, Russell-square, London.—A 
tion from W. M r, T, T. Heath, A. L » CL 


. A. Ga 
911. the Surpty of Stream to Enoines, F. W. Durham, New 
919. a Inon Pipes, &c., J. W. Macfarlane, Lochburn Ironworks, 


925. Execrric Lames, J. H. Guest, Brooklyn, U.S. 

927. Brick Kiya, G. Wray, Rotherfield.—2na March, 1880. 

1015. PantaLoon Suspenvers, H. J. Haddan, Strand, London.—A com- 
munication from H. Turner and W. Turner.—9th March, 1880. 
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*,* Specifications will be forwarded by post from the Patent-office on 
roceipt of the amount of price and postage. Sums ex ee See 
remitted by Post-office order, made payable at the P > 5, 

to Mr. H. Reader » her Majesty's Patent-office, Sou’ 


ton-| Chancery-! 


Fossier, and A. Mathey. 
444. Gas GENERaTING FurNacéEs, G. E. Vaughan, cery-lane, London. i 
—A communication from F. Witting, Osnabruck, Germany. 
446. OpraininG Motive Powek, L. | 
communication from J. Fontenelle, Paris. ; 
490. WaTEer-cLosets, &c., W. J. and A. T. Bean, Cannon-row, West- ; ‘ 
ondon. 
List of Specifications published during the week ending : 
March 13th, 1880, 
674. Secourina Bottves and Sroprers of Liquor, &c., F. is 
684. THreaps, W. A. Barlow 
—A communication from E. Taverni 
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ABSTRACTS OF SPECIFICATIONS. 


oursel: Tar En the 


pera’ 
em) and after the fabric is uced 


The aren to it by a it for a time 
ta high material is by means 


which passes between two plain 
another, one being 
motion im: 


they are nearest together. 
2222. Ovens anp Fonxaces, W. A. Barlow.—Dated 4th June, 1879.—(A 
This relates to improvements on patent No. 4683, dated 10th Decem- 
lor evaporating liqu ma applied steam boilers 
or to ovens ot for manufacturin; de or potash. 
DEPHOSPHORATING AND Fosep Sree. or Iron FROM 
Crupe Iron Contaminc Prospnorus, &., F. C. Glaser.—Dated 6th 
June, 1879.—(A communication. 
This consists in the 


2304. Manvuracrure or Heaps, C. A. Barlow. cin 17th June, 1879.—(4 
communication.) 6d. 
relates to the mode of forming the warp eye of the heald. 
2434. PLate Grass, W. W. Pitkington.—Dated 19th June, 1879. 


6d. 
This relates to the construction of grinding runners and to apparatus 
for raising, ‘transporting, and lowering them. 
24°78. Cuvans, P. Van de Voorde. | 2lst June, 1879. 6d. 
This relates toa means of varying and regulating the temperature of 
the substance under treatment. 
This relates to connecting and handle to each 
other and also to the base of the iron. 
2482. Catenpars, Restieaux.—Dated 2ist June, 1879. 6d. 
This relates to the peculiar arrangement of calendars or date indicators. 
2575. Apparatus FoR Raitways, Tyer.— Dated 26th 


im 

tioned in their number to the part of a revolution through Panich ie bes 
moved, thereby causing a 
a distant station. Secondly, in the use in combination with the trans- 
mitting apparatus of a eoveining apparatus in which a polarised armature, 
cated to oscillate by the of the on an 
electro-magnet, gives step-by-step movement to an index — @ part 
of a revolution corresponding with that through whieh the transmitting 
commutator is moved. 


Comsine Corton, &c., 7. H. Rushton, and B. A. and W. Dobson.— 
the machinery for detaching and piecing up 
2657. Emprowerine Macutnery, J. J. Boneter.— Dated 1st July, 1879.— 
(Not proceeded 4d. 
This relates to the construction of an embroide: machine with a 


pan’ 
on the needies oy at 
frame bearing the 
be embroidered. 


2681. Merenrs, J. Pickering. 2nd July, 1879. 6d. 


Standing side by side are two cylinders which are fitted with pistons, the 
rods of which project somewhat more than usual and have coliars secured 
thereon, to move a lever or combination of levers up and down at each 
stroke. This lever is fixed to a shaft and has another lever or quadrant 
fixed nearly at right angles to the first. The use of the lever or quadrant 
is to move a slide valve. The cover of the two cylinders forms a water 
chest, and within it is contained the levers, shafts, and slide valves for 
both cylinders, also the inlet and outlet pipes are attached thereto. 


2702 Looms, J. Hollingworth and J. H. Buckley.—Dated 3rd July, 1879. 


2719. Lupricatine, &c., THE Steps Bearinos or Spinpves, 7. Z. 
Thompson.— Dated 4th July, 1879, 6d. 
The spindle is enclosed wit ashield or box provided with a cover 
through which the spindle yy Within the box is an annular 
or reservoir which surrounds the spindle, The inner wall of the reservoir 
= in it a perforation, and the free end of a spring enters into and fills 
the perforation and touches the spindle. In a second ment a 
cylindrical wick dips into the oil reservoir and surrounds the spindle and 
inner wall in which the perforation is formed, the spring dis- 
pensed with. 
2'729. Gas Sotperixc Inon wirnout Arr Buast, A. L. Vangei.—Dated 

4th July, 1879. 6d. 

hole for admitting gas, and other holes for admitting air regulated by & 
mitting gas, er holes for admit a 
sliding case, so as to dispense with an air blast. 
2743. Keriess Watcues, H. Read.—Dated 5th July, 1879. 6d. 
This relates, First, to the combination of the case bottom with the 
—_ “mechanism ; Secondly, to the win and hand setting 
; Thirdly, to the employment of a pendent pusher for alter- 
ios the onl -setting and winding mechanism. 
2746. Looms, on W. Morgan-Brown. —Dated 5th July, 1879.—(A com- 
munication.) 8d 
This retates to the combination with the reciprocating shuttle carriers 
adapted to carry the shuttle through the shed of the warp of a shuttle 
provided with automatically operating locking devices, whereby the 
reciprocating carriers are enabled to carry the shuttle positively through 
the shed of the warp, each carrier in turn taking the shuttle from one 
of the warp and giving it to the other carrier, preferably at or near 
the centre of the width of the warp, the carrier which then receives the 
shuttle completing the passage of the shuttle through the shed. 
2768. Rerort Lips, Covers, Vatves, &c., J. Brown.—Dated 
7th July, 1879. 6d. 

the construction of retort lids, &c., whereby the 
c) ec’ snugs or projections on the 
periphery of the is oom combination with wedge-shaped recesses on the 
retort mouth. 

S770. AND Fiyers, 8. Hunter.—Dated 7th July, 1879. 4d. 
This relates to a mode of attaching flyers to spindles. 


2782. WHEELs and Axtezs, 7. Chappel. —Dated 8th July, 1879. 4d. 
The axle is ta in those portions which form the wheel seats and 
the holes in the bosses are of a corresponding form to that of the wheel 


seats of the axle; the axle beyond the bape seats and towards the 
nuts or throug! nuts and wheels are keys to prevent nuts 
and wheels working loose. 
27787. Discuarcinc Water rrom Locomotive CYLINDERS 
Cussts, W. R. Lake.—Dated 8th July, 1879.—{A communication.) 6d. 

This consists in provtiins a locomotive with a vessel into which the 
waste water from blow-off cock or cocks is conducted, and from Meo | 
the steam is conducted by a tube into the chimney, which vessel is 
provided with means for emptying it without noise. 
ae Pistons, Piston Vatves, &c., T. Melling.—Dated 9th July, 1879. 


relates to the manufacture of pistons or piston valves from 
vulcanite, so formed into cups or thimbles as to be automatically kept 
tight by the pressure of water within them. 
Manvuracture oF SULPHATES OF Sopa or Portassa, J. hargreaves.— 
sul process, in wi 8 urous ir 
action sulphate pro h, amongst, and in contact with salt or chloride of 
in suitable cham 
2819. Spas AND Taps, 22 T. Lambert.—Dated 10th July, 1879. 6d. 

This the construction of cocks and taps with the body or 
shell and the handle of cast iron, and the plug of brass, ad 
with the angle ome to the plug. 
2821. AvromaricaLLy Orenine AND CLosino ExectricaL &c., 


G. Zanni.—Dated 10th July, 1879. 6d. 
This relates to a means @ reversal of the polarity 


of the electricity employed in the process of the electro-deposition of 


2824. Encines AND J. and J. A. Baker.—Dated ith July, 1879. 
end of the cylinder is left open, 
a e cylinder 
the rod (whic direct onto te 
works ; the other end of li ter and ex- 
tended, and in a thickness of metal ya this etl are the ports 
ito d portion of the cylinder which forms the valve 
chamber. One Q these ports is nearer the piston than the other. In 
this chamber is an annular valve, through the centre of whieh the piston 
rod passes into an extension of the valve chamber, which is reduced and 
prolonged. The end of the ton-rod is enlarged so as to fill, or nearly 
so, the prolongation of the valve chamber, and form a guide to steady the 
On the side of the piston nearest the valve chamber is a projec- 
tion which is intended to enter the valve chamber to move the valve. 
2825. Tontines, J. G. Lawrie and D. G. Xa —Dated 11th July, 1879. 
Provisional oo not allowed.) 2d. 
This consists in the arrangement of share certificate with correlative 
tables containing groups of lives or nominees. 


2826. Srixnino Dovs.ine Corton, &c., J. Hodgkinson.—Dated 11th 


July, 1879. 
~ consists in the combination of an improved tube and inverted 
‘po with sping spindle and drag arrangement. 

Raiway Wacons orn Trucks, 8. Leach.—Datd 11th July, 1879. 


This consists in viding the hin doors of wagons with 

cal 


Borries, J. Yeo.—Dated 1ith July, 1879.—(Not proceeded with.) 
This consists in the construction of the neck, so that the 
id is against the side or circumference of the 


2843. Ventizators, &c., R. Munn.—Dated 12th July, 1879. 6d. 

This consists in the employment in the revolving heads of cowls of 
louvres so arranged above, at, or before the top of or point of exit, for 
the fountain or smoke from the shaft or chimney, as that the wind or 


currents of air passing through the heads, or above, or before the louvres, 
oe — the exhausting effect to cause the withdrawal of the smoke or 
r. 


2852. Sream anp Oruer Borers, &., W. R. Lake.—Dated 12th July, 
1879.—(A communication.) 6d. 

This consists of a boiler FF of cold drawn seamless cylindrical 
sections and flanged heads of iron or steel coated with a ae My and less 
oxidisable metal before or between successive drawings. 

2878. MayurActore or Macyetic Stays, Corsets, &c., W. Wilson.— 
Dated 15th July, 1879. 6d. 

This consists in ener the magnets with three or other number of 
holes, to set up a local electric action when the magnets are fastened to 
= fabric by eyelets of suitable mixed metals, such as brass or other 

joy. 

2880. Gexeratine Steam anv Liquips, H. B. Newton.—Dated 
15th July, 1879.—(A communication.) 6d. 

This consists in the construction of ap) tus for generating steam and 
distilling liquids in which the liquid as it rises in temperature has pre- 
sented to it an increased diameter of tube to allow of its expansion. 
2882. Foanaces, B. Brook. Dated 16th July, 1879. 6d. 

This in the of apparatus whereby air 
or air and ~ ot "is or are caused to pass through a hollow easting formed 
with stoking and the front wall over the and 


thence to = ae, partly in a direct manner 
openings and pny RR passages in a door and step grate. 
2887. Screw CoLLars oR Sockets, G. Hookham.—Dated 16th 


CONS! or or 
from sheet metal. . 


2895. Giazinc SHeets or Grass, SLATE, OR OTHER SUBSTANCES FOR 

Roortixo, &c., T. W. Helliwell. —Dated 16th July, 1879. 4d. 

This consists in the use of a bar having a flange and a trough. 
2896. Covup.inos, N. Chandler.—Dated 16th July, 1879. 64. 

A shackle is connected to any draw hook by a pin, and to its lower end 
is cupueaes a double or reversible swing link, to which are attached 
hand chains passing over runners sup) he van by a bracket above the draw 
hooks and towards the outside of to a suitable distance for 
handling to otect ling or 


2010. J. Johnson.—Datei. 17th July, 1879.—(A ccommunica- 


A ro of metal is treated in the ordin: manner until the desired 
length is obtained, after which it is subjected to the action of any 
capsuling machine until it assumes the form of the frustrum of a cone. 
It is then acted upon by a punch and matrix of the requisite shape, the 
latter ~ong formed in one piece, but the former is made in ents, 

so as to be brought into action one after the other, thus forming 

a part of the whole surface at a time so as to avoid splitting or doubling 
up of the metal. 

2014. Woopen Boxes, E. A. Ball.—Dated 17th July, 1879. 6d. 

For making cylindrical boxes one end ye om a of wood is inserted 
in a groove in a roll, which, by revolving, sha; e box and overlaps 
the edges, between which "glue is applied ane a pote ap) oe 
ae el into action by means of a treadle, thus securing 


2918. Cooxiye Stove, W. Warren.—Dated 17th July, 1879. 6d. 

The fire is contained in a grate with a hot-air space all round, on one 
side of which is a boiler, and on the other an oven. From the to of the 
air chamber lead three flues communicating with each other, the back 
one having an opening with a stove pipe —— to the chimney. The 
flues pass round three sides of an o on plosed oho ve the fire and fitted 
with shelves, and outside the side flues are two other ovens (one over 
the boiler and one over the first-mentioned oven) which, like lower 
oven, are only heated from one side. 


AND Mrxino &c., J. Bartlett.—Dated 18th July, 


The mill is mounted on one side of the mixer, so that the latter being 
cylindrical the mill may be at a lower level. The end frames 
between them directly bene: the mill carry a shoot on a horizontal 
axis. By inclining the shoot in one direction | or the other, the mill de- 
livers into the mixing cy or into alongside as 
required. 

2933. Exercisine Apparatus, J. 7. King.—Dated 18th July, 1879.-{A 
communication.) 6d. 

A stand rests on the ground and is formed with grooves along its wu 
horizontal surface, to serve as guides to a sliding seat. The stand 
os on either side to receive —~ -¥" or bars held in position by 

y rods. A tongue projects from front of the stand and is pro- 
vided with adjustable foot rests. To the front of the tongue is attached 
a cross bearer, to each end of which are secured spi which are 
attached at their other ends to oars, one end of each being to one 
of the outriggers before-mentiuned. 

2938. Roor-cummmne Macuines, A. Hughes.—Dated 18th = 

To facilitate removal from place to place, cleats or 
vided on two of the supporting legs of the machine, and an axle is is fitted 
in the cleats and carries the fily-wheel when not in use, which also forms 
a travelling wheel. 

2939. Purirication oy ALKALINE So.vtions, E. Carey, H. Gaskell, jun., 
und F. Hurter.—Dated 18th July, 1879. 6d. 

Alkaline solutions containing ferro-cyanides are ex! to the action 
or any 


ic air, or ric air and carbonic aci 
containing culghar § is added to the solution, which is then subjected to 
an elevated temperature, when the iron gent eam tated is separated by 
settling, filtration, or other convenient m 


20974. Spinninc anv Dovsuine Corrtoy, &c., T. Coulthard.—Dated 22nd 
Complete.)—( Void.) 4d.” foil, or liftin 
consists of an arrangement to t o! or 
of the spindle out of the bolster when hen the bobbin is being Semeved for 
piercing or doffing. 
2077. Ixsectinc APPARATUS FOR SUPPLYING Furnaces Liquip 
nication) 6d. Fue, W. R. Lake.—Dated 22nd July, 1879.—(A commu- 


tomi loyed, and tains a steam chamber with a 
hydrocarbon in front, and having a contracted spraying 
in its forward end, an enlarged 5: pray delivery nozzle in advance of sai: 
Sanp Buast, B. C. Tilghman.—Dated 22nd July, 1879. 6d. 

“rT gey 4 y sand blast the blast is made wide in the direction 
of ‘the winth the file and flat or thin in the direction of its length, so 
as to operate uniformly over the whole width of the file at the same 
time, and thus dispense with the lateral motion. 
Loorep Fasrics, J. and H. Kiddier.—Dated 23rd July, 

To facilitate the transfer of ribbed 
and machine needles to 


looped fabrics from one set of frame 
to another, two sets of instruments are employed, 


each applied to a bar, ‘both which are capable of 
being held relation it the 


correctly in to the other, in order 


the respective loops of the 


ta’ 
needles. The needle bars have motions given to them to facilitate the 
2992. Pumps, H. kinson. 23rd July, 1879. 6d. 
A valve chamber is 


of which have valves 0; oars 
in 


works ina gland fix upper part of the ve chamber. The 
ve 


rising main is formed on the d ry chamber, and the pump has an 
upward extension of such length that when at work the upper end of the 
ram alternately rises and sinks about the same ———, above and below 


ion, 
actuated by a handle, or is ted with the actuati 
3004. Sream W.L Wise,—Dated 23rd July, com- 
muni 
A cylindrical shell couteine a cylindrical fire-box and annular water 
syace interve: , the latter connected with the crown of the fire-box a mpd 
a series of 5 coiled tu tubes, the diameters of the spirals varying 
that one coil surrounds the other, the whole of them being concen 
The lowcr end of each coiled tube passes through a ta) L be & in the 


be, 
ps meget oS cone jug may be forced into the tube, so as to keep 
it sufficiently prevent leakage. 


3074. WHEELS FoR VEHICLES, &&., J.’ Southwick.—Dated 29th 


ic 
fitted 3= screw, and on it the boss is cast. ‘the sides of the mould box 

the sund part having the figure ‘of the exterior of the boss is 
contained, is supported on the The underside of the base is 
slightly conical, and peed it a ring carrying a series of radial arms is 
placed, the ends of the a a metallic ring, upon which the 
annular mould box to the ofthe is supported. 


wag “Y Vatves, D. Thomas.—Dated 31st July, 1879.—(Not proceeded with.) 


A metal disc is formed true on its lower face, where it rests was a seat 
over the port, and is slightly bevelled on its uw face, except the 
which strikes against the guard when the valve rises. The is 
circular and is perforated, and forms a a bush on which the valve 
rises and falls. The interior of the bush is screwed on to a spindle 
fitted in the centre of the port by wings, and the upper part above the 
guard plate is nut-shaped so as to be easily unscrewed, and thus also to 
act as a nut to hold the spindle in place. 
3120. Szats ror THe OvTsipE or Tram-cars, &c., 7. and F. 
Tattersall.—Dated 1st Avgust, 1879.—( Not with.) 
The seats are formed of iron frames consisting o 
“ le wires wrapped several times round the top bar of the 
and running down each side. 
3121. Srup J. Van Casteel.—Dated 1st August, 1879.—(Not pro- 
ceeded w 
This relates to improvements on patent No. 2894, dated 16th July, 1879, 
and consists in protecti ng the ends of the steel strip made with slots to 
oe the studs, by ome of a swelling so as to prevent them hurting 
wearer. 


ome. Arr Pumps, J. G. Oliver.—Dated lst August, 1879.—(Not proceeded 


A pone cylinder is open at and works in re in a bracket 
fixed to the underside of a stand. To the lower = of the i domaeg is 
attached a screw which works in a female et 
lower end of the bracket, the screw 
In the cylinder is a hollow piston fixed to 
of it are two cocks, one connected to the vessel to be exhausted, and the 


other being closed when the cylinder is moved downwards. The first 
cock is then closed and the second opened, and the cylinder moved 
upwards. 


3125. Asstractinc CoLour FRUM ANNATTO OR ARNATTO, IV. McDonnell. 
—Dated lst August, 1879.—( Not proceeded with.) 2d. 

. Oil or heated lard or heated butter or other fats is used instead of 
water for the purpose of extracting colour annatto or arnatto to be 
used for celouring cheese and butter. 
3132. ExecrricaL CoMMUNICATION BETWEEN SHIPS AND SHorE, S. 

Lauritzen, W. C. Phillips.—Dated 2nd August, 1879. 
-—(Not proceeded with.) 2 

To enable a ship to communicate with the shore a cable is laid out to 
sea for a suitable distance and the vessel is provided with a short length 
of cable which trails along the bottom of the sea, so that the circuit will 
be completed when the =e touches the other. 

3134. Cour.ines, 7. Hampton and J. Baker.—Dated 2nd August, 1879. 
—(Not proceeded with.) 2d. 

The draw-bar is formed with a long horizontal slot in which slides a bar, 
the front end of which carries a pear-shaped link, which hangs under the 
hook on the draw-bar. A cross rhaft with handles on each side enables 
carriage, when a catc ut go! tween the carriages, 
prevents the link becoming disen gaged. ” 


3135. Woven anp Knitrep Fanrics AND YARNS THEREFOR, F, Fenton.— 
ted 2nd A t, 1879. 2d. 

The yarn is ¢ from fur, hair, or down of hares, rabbits, or other fur- 
bearing animals, by papain and spinning it by o means, The 
yarns thus produced re make up into knitted or woven fabrics. 

3137. THE Detaits OF PLans, Maps, &c., W. H. Arber.— 
ted Ind August, 1879.—(Not eded with.) 2d. 

The paper on which the plan is drawn is divided into sections by inter- 
secting lines, which are furnished with letters and figures for ty of 
reference, 
3143. Revotvine Saurrters, &c., J. Woodhead and W. Binns.—Dated 5th 

August, 1879. - (Not proceeded with. 

The shutters are so fitted as to serve also as shades for shop fronts when 

they are not in use as shutters. 


8144. Cor Frames, &€., F. and A. Craven.—Dated 6th August, 
1879.—{ Not eeded with. 
relates, First, to giving a false or grey Vy to the yarn 
between the nip and the cap ; and Secondly, to the soahanan. of 
driving “wharles” or “wharves” having a rotary motion, without any 
lifting motion, preventing slackness of the driving bands. 


3145. Sucrion Boxes ror PAPER-MAKING ee por | R. W. Loch and G. 
Bird.— Dated 5th August, 1879.—(Not proceeded wit 2d. 

The endless wire gauze cloth whilst passing over the suction boxes is 

supported on rollers — by gearing so as to have the same surface 

ver ualga the wire, thus greatly reducing the wear and tear of the 


$3147. Hor-water Tusutar Bor Ai. Ha: wes.—Datel 5th August 
1879.—(Not proceeded with. 


An annular pipe is formed with a number of branches, in which is 
secured a series of upright Pipes, which are conical, and have their top 
ends curved, and when fixed in position radiate to the centre of a 
central dome at the top of oe oy in which the upright pipes are secured. 
3155. Tram anp FastTeninas, G. Smith.—Dated 6th August, 1879.— 

(Not proceeded with.) 2d. 

A rolled metal joist of { section runs yore 9 under the rails, 
which are of ordinary section, but have a narrow edge or flange on the 
under side at each side, and running the whole length 0 of the rail. At 
intervals on these flanges ears are formed with a suitable slot, through 
which a cotter passes. 


3160. J. W. Wilson.—Dated 6th August, 1879.—(Not 


The heads are formed of metal, and so as to allow the 
metal projecting round the holes to be fen ‘or fastening the flanges to 
the barrels of the bobbins. 


3161. Printine ANILINE J. Schmidlin.—Dated 6th August, 1879. 


Not with, 
This consists in a di a colour ae Baer an aniline salt with 
a chlorate, an insoluble combined with a salt of peroxide of 
$170. Busks anp Fasteners For Stays anp Corsets, W. Whale. 
aad 7th August, 1879.—(A communication.)—(Not proceeded with.) 


or combined, with fittings and attachments of other materials. 
3174. or VirrREous AND Giazep Surraces, H. J. Haddan. 


ng 

d new tal effects, and consists in mas: pee 
fice or lead glass with 20 parts silicious sand, 10 parts 4 
parts calcined bones, 2 parts calcined flint 
mixture is d in water and mixed with a suitable ing eubstance, 
such as , then over the surface of glass and vitrified in the 
muffle or furnace. glass thus coated then in an 


is afterwards remo oral ty bent, when 
en, removed when a 
produced over the surface of the glass. ; 


Marocz 19, 1880. 
{ of the fabric to be transferred. Each 
j __ it to cover the respective needle beards, 
1863, and iets in the emplo a. fe sition ie by boiling can flow b vity through the foot valve into this chamber, the sides 
; surfaces set at a slight inclination to one 
: the other having a short reciprocating 
if ic_with the composition w it_cnters 
4 
‘ an_ opening in the shell with a door hav: @ screw, and a hollow 
| agents into the interior of the metal bath by means of a separate tuyere 
: apparatus introduced into the metal bath for the ro of effecting the The mould in which the wheel is to be cast is made by taking a thick 
q dephosphorisation and production of large quantities of fluid steel or 
fluid iron from a crude iron containing varying quantities of phosphorus 
This consists, First, in the use for transmitting telegraphic railway 
signals of an apparatus in which a commutator, caused to revolve with 
moderate until it is | inserted in a_ hole in a dial 
h, acting simultaneously 
uired time, and on the 
rding to the design to 
bit 


Marca 19, 1880. 
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M. Coventry, jun., and M. Wilks.—Dated 6th 


4d. 
troduced in a state of ‘vapo by the 
carbon is in a state of vapour by 
— a surrounded by a steam jacket, thus vapo. when it 
is d the the 


the pl: the pins are di ed from loop of the traces, 
which are thus left free. The pole is simultaneously released by the 
withdrawal of a suitable pin. 
31'78. Harrows, W. and J. Reynolds.— Dated 7th August, 1879.—(Not pro- 
ceeded with.) 2d. 


wi 
A series of beams with two sides and a base are emplo The teeth 


the tine and sides of beam. 


3179. Uritisation or Catoric 1s Heatine Apparatus, J. By Bennett.— 
Dated 7th August, 1879.—(Not proceeded with. 

As applied to a steam boiler, the upper parts of the flues under the heat- 
absorbing surfaces are divided into compartments, through which the 
products of bustion pass, thus more perfectly utilising the caloric, 
and consequently effecting a saving in fue! 


3180. Manovacture or ANTHRACHINON, J. A. Dixon.—Dated 7th August, | ], 


1879.—(A communication.) 4d. 

Anthracine is: oxidised with bichromate of potash and hydrochlori: 

, and the crude anthrachi tained in the .product is pressed 

out, and the eae containing chromic chloride is brought to a vat, and 

for each equivalent. of bichromate of potash used, three equivalents of 
peroxide of manganese are added. . 


$193. OxipisinG ALKALI-MAKERS’ Vat-LIquors, W. Weldon.—Dated 8th 
August, abe communication.) 2d. 

The vat-liquors, obtained by lixiviating crude soda or potash manufac- 
tured by the Leblanc process, contain sulphide of sodium or potassium, 
which cause the liquors to hold in solution sulphide of iron also, In 
order to free. them from these impurities, the oxidation of the vat-liquors 
is effected Ly the aid of an oxide of manganese continually regenerated, 
and acting only as a carrier of oxygen from the air to the impurities in 
the vat liquors. 

3194. Osraininc SuLpHuR FROM A ByYE-PRODUCT OF THE MANUFACTURE 
or ALKALI, W. Weldon.—Dated 8th August, 1879.—(4 communication.) 


4d. 

The residue of the lixiviation of crude soda or potash manufactured by 
the Leblanc process on being exposed to the action of air and moisture 
produces a solution known as ‘yellow liquor,” consisting en 4 of 
certain sulphides of calcium, from which the free sulphur is obtained by 
partially oxidising the liquor by treatment with air, after which hydro- 
chloric or sulphuric acid is added in quantity equivalent to the calcium 
pty mee ~ the liquor, thus precipitating the whole of its sulphur in 

e free state. 


3195. Propuctna Caustic ALKALIES AND PREPARATIONS OF ALUMINA, 
W. L. Wise.—Dated 8th August, 1879.—(A commumeation.) 6d. 

Gelatinous alumina as described in patent No. 1556, of the year 1877, 
contains about 90 per cent. water and 10 per cent. alumina. This alu- 
mina is exposed toa temperature of from 120 deg. to 150 deg. Fah., which 
causes it to lose the ter part of its water, leaving a loose tender 
hydrate which passes but few Retains rope. This dried alu- 
mina is dissolved in an equivalent proportion of highly concentrated 

drochloric acid, and thus a highly concentrated solution of chloride 

aluminium is obtained. Super-basic combinations are obtained by 
dissolving gelatinous alumina in hydrochloric acid up to perfect 
saturation. 
3224. Crack Vatves, W. R. Lake.—Dated 11th August, .1879.—(4 com- 
munication.)—(Complete.) 4d. 

The shell is formed with internal screw-threads at the ends for con- 
necting the pipes thereto. In the shell is a valve seat, and in the top is 
a socket into which screws acap. The valve is hinged toa = 
through the shell above the valve seat, and carries a rotating 
thereto by a nut, and by which a tight joint is ensured. 

3229. Sewine Macuinery, &c., 8. W. Wardwell, jun.—Dated 11th August, 
1879.—({Complete.) 18. 2d. 

The First part of this invention relates to sewing with two waxed 
threads, that is, threads thoroughly saturated with shoemakers’ wax, 
which remains upon that a of the thread comprising stitches locked 
at some point between the faces of the material. e Second part relates 
to devices and apparatus for forming the stitches in the mate 
removing the wax from the threads, or — up the working parts. 

evices for operat © presser foot, , goving, and waxing the 
thread, moving the fabric, and operating the stitch-forming appliances. 
The Fifth relates to devices for accurately adjusting the , and 
affording: frictionless bearings. The Sixth part relates to a device for 
winding the bobbin. 
3240. Foop Preparation, J. W. Hayes.—Dated 12th August, 1879. 2d. 

A quantity of cheese is cut into pieces and a quantity of butter added 
thereto, the two being then passed through two rollers until they are 
thoroughly amalgamated into one substance, which may be packed in 
tubs, cases, or jars, as desired. 

or Courtina Hooks, F. Kortick.—Dated 13th August, 
1879.—(Complete.) 4d. 

A hook has its shank Fagg with an eye to turn upon a toed an 
through the centre of a disc, or placed in such relation to its hery, 
or to a projection or lug, that the hook must swing in close proximity to 
it, so that after the link is introduced it cannot be again withdrawn 
until the hook has been swung backwards past the notch or recess. 
3266. Manuracrure or Street; J. Imray.—Dated 18th August, 1879.—(A 

f silicide of ir triple 

ucin; nt, cons ‘on or manganese, ora 
compound iron, an is supplicd to the tn 
as to introduce the from two to six thousandth parts 
of silicon. 
3302. Licutmya anp Heatine Gas, P. Aube.—Dated 16th August, 1879. 
—(Complete.) 6d. 

A lighting and heating gas is manufactured by the decomposition of 
steam, of water, and of any unctuous or fatty matter. In order to obtain 
a considerable lighting power from this gas, it is burnt conjointly with 
acurrent of oxygen led to the mouth of the same burner through a 
separate pipe. 
Fire-escapes, J. Kennedy.—Dated 18th August, 1879.—(Complete.) 


To a platform for the purpose of locomotion is attached the gearing for 
a platform above, on which the fire-escape is fixed. The gearing for the 

justment of the cereus suit the declivities of the road consists of a 
main shaft turned by a dle, upon which are fixed bevel wheels, which 
latter drive bevel wheels fixed upon two countershafts working at each 
end of the platform ; and at right angles to the main shafts upon each of 
the countershafts are two bevel wh wor! into other bevel wheels 
secured te screws working through nuts similar to the ordinary screw 
we operating upon the upper platform, which is hinged in the centre 

means of strong bearings secured to the lower platform. 


a50% Taps or Cocks, C. E, Peel.—Dated 22nd August, 1879.—(Complete.) 


This relates to the construction of bs 9 and cocks and the arrangement 

thereof in connection with casks and other vessels, in such a manner 

that the admission of air to the latter is controlled by the actuation of 

the valve plug of the former. 

3409. Macuivery ror Cortina AND Suapina Sneet Mera, #. J. 
Haddan.—Dated 25th August, 1879.—(A communication.)—(Complete.) 


6d. 

Secured to or forming of the base is a frame which is provided 
with a horizontal slot. The frame carries an oval hoop, the wu edge 
of which is level with the top of the frame. Surmounting this frame 
and hoop and resting thereon is a radius arm. A hand lever serves to 
move the free end of the radius arm. This end of the radius arm is bent 
down at a right angle, where it carries securely bolted thereto a U-shaped 
frame. Cutter discs are operated in the ordinary manner. 

3410. Exectric Batrertes, W. Morgan-Brown.—Dated 25th August, 1879. 
—(A communication.) -(Complete.) 6d. 

This relates toa d battery posed of two classes of elements, 
one with pushing and the other with attracting power, whereb 
battery corrects itself in a great measure as to its S clertontion 
3479. Evecrric SIGNALLING APPARATUS FOR RaiLways, W. Robinson.— 

Dated 29th August, 1879. 8d. > 

This relates to a section of railroad track and two batteries placed at 
opposite ends thereof and electrically connected thereto in com’ tion 
with each other, and with a signal-operating magnet on a locomotive or 


car, the whole arranged in such a manner that when the locomotive 


the | contracts, they remain firm at 70s. per ton less 


THE IRON, CO AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRI 


(From our own Correspondent.) 

WuHetuer in Birmingham to day—Thursday—or in Wolver- 
hampton yesterday, the iron market was quiet. Because of the 
period of the i ghd it would be quiet under ordinary circum- 
stan but the elections supervening, the quietude is more 
marked than had been expected. Yet very much more business 
is in hand than at this time last year; and the instances are a 
considerable minority in which the workpeople cannot be kept on 
full time. The quarterly meetings will begin in Wolverhampton 
on the 7th of next month. 

eakness characterised most of the Sg ge of the makers 
of finished iron. Marked bars and high-class boiler plates and 
stamping sheets were the exception. arked bars were strong 
at £9, and Earl Dudley’s at £9 12s. 6d.; best boiler plates were 
£11, and for stamping sheets the makers demanded £16. For 
common singles some makers would have accepted £10 with a 
good specification, but for galvanising singles no one would book 
an order for a good brand at less than £10 10s., and the majority 
of the firms still required £11. The firms who would have booked 
at £10 10s. were mostly in need of specifications in fulfilment of 
orders early secured, and it was complained that specifications 
were more difficult to secure from the galvanisers this week than 
ast. Galvanisers on their part complained that they found it diffi- 
cult to keep their works fully going. Yet their books were well 
tilled with orders. 

The diminished American inquiry is chiefly felt here at the 
hoop mills. During the week there have been a few tempting 
offers upon States account, and makers to secure easy specifica- 
tions relating to 200 ton quantities have quoted under pe ton; 
but they have been undersold. States customers are still buying 
first-class bars for manipulation upon the anvil; but there are 
marked bar makers who are again scarcely able to keep their 
mills going half time. 

Common and medium bars are easier upon the week. Medium 
qualities are plentiful at £8 10s. down to £8, and common are 
more plentiful this week than last at from £8 down to £7 10s. 

The New Zealand mail delivered on Monday has proved to be 
of more than ordinary value ; indeed it is better than some traders 
have found any New Zealand mail for the past six months. Iron, 
and tools, and hardware were all alike in request. In this respect 
the mail was quite a contrast to that from Melbourne referred to 
in my last report. Private advices showed that galvanised iron 
continued in fair demand with prices very firm. At Christchurch 
golwaseet sheets of 26 w.g. were quoted at from £25 up to £30 for 

rands so made in this part of the kingdom. Asthe mail left the 
quotations were advancing, because it was known that there were 
only small supplies upon the water. Fencing wire was likewise 
worth more money, and the holders were unprepared to sell at 


anything lessthan asomewhat considerable advance upon the quota- | 


tions for some time past. In sympathy with the prices at home 
it is inferred that these quotations will hardly be upheld until the 
next mail ; yet the orders and the encouraging reports of traders 
as to prospects will lead tolarger shipments from this side in 
the ensuing month than during the month past. 

Some good orders are still being distributed on account of the 
Indian requirements, both as to railway and mining work. The 
advices proclaim trade to present a better appearance throughout 
most parts of India at the present time than for two years past. 
The Cape orders continue to show 

Prices of finished iron would have had a weaker tendency but 
for the uncertainty about the new wages agreement to come into 
operation at the beginning of next month. _ At present the main 
difference between the men’s and the masters’ peopened scale is 
that the masters suggest a shilling per ton for puddling for every 
£1 per ton in the price of marked bars; whereas the men suggest 
that scale plus 1s, 

Pigs were freely offered yeaterday and to-day, and mostly at 
slightly weaker rates. 

'wo more furnaces have been blown in in the Moxley district. 

Coal was in abundant supply, with a weakness in the quota- 
tions for the inferior sorts, 

Coke was less strong. 

Ironstone and iron ore hold their own, but were less freely 
demanded. 

In North Staffordshire the pig iron makers are busy, but 
chiefly upon old orders. Prices of well-known brandsare fully 
maintained. At tie majority of the pits quietness prevails, but 
at others the demand is satisfactory. 

The whole of the makers of brass and copper wire, tubes, &c., 
have held a meeting in Birmingham and resolved to reduce the 
— of brass and copper goods Ena per lb. Similar action has 

een taken by makers outside Birmingham, and the reduction 
will come into operation at once. : 


NOTES FROM LANCASHIRE. 


(From our own Correspondents.) 


Tux amount of business doing in the iron trade of this district 
is at present being vonfined to the narrowest possible limits. 
Local consumers, who are generally pretty well covered for their 
existing requirements, and who, as I have pointed out in previous 
reports, complain that for their manufactured goods they are not 
able to command prices b on the present cost of the raw 
material, are naturally influenced by the weaker tone of the 
market to buy as little as possible, in the hope that still lower 

rices will rule. And the same cause is also apparently contri- 

uting to check the demand from America, the inquiries from 
that quarter being now very few, except for some classes of 
manufactured ; but American agents are closely watchin 
the market here, and it is anticipated there are pees | 
orders in hand which will be given out as soon as it 
is believed that prices have touched their lowest point. In 
the meantime speculators are doing their best to force 
down the market, second-hand iron being pressed for sale, 
mostly for immediate, but in some cases for forward delivery, at 
considerably under the prices quoted by. makers, and it would 
seem that there is more iron in the hands of dealers then was at 
one time thought ; at any rate the business now doing is almost 
confined to cheap Is of second-hand iron and makers who 
are still generally firm at about late rates are altogether out of 
the market. As it is evident that the recent advance in prices 
was in great measure due to speculative buying and to the large 
requirements for America, and that there is not yet the home 
demand to maintain these prices, it remains to be seen whether 
there will be that revival in the export trade which will enable 
makers to command the prices they az> now quoting, when the 
orders at present on their books are worked off. So far as makers 
are concerned they are generally very confident, and are not at all 
pressing for further orders except at their full list rates. 

In the position of Lancashire makers of pig iron there is no very 
material change to notice. They are at present doing very little 
so far as securing new business is concerned, but, as nearly the 
whole of their present make is still going away on account of old 
per cent. for 
both foundry and forge iron delivered into the Manchester dis- 
trict, and at this figure only a small quantity of iron is being 
offered, local makers entertaining the strong conviction that the 
present depression, being produced by the causes to which I have 
already referred, will be only temporary, and they are content to 
wait the turn of the market. 

With regard to makers of outside brands which come into this 
district, very much the same may be said, but in both Middles- 
ar 6 and Inshire iron there are sellers at very low figures. 
G.M.B,’s delivered equal to have been offered at 


about 63s. per ton net cash, whilst some of the makers are asking 


fully 10s. per ton above this figure, and, w! Lincolnshire 
makers are asking about 73s. per ton less 24, iron from that dis- 
trict is being offered at under 70s. per ton. 

In the finished iron e yew are also very irregular, and 

are oped upon the market for immediate delivery 
by holders whose time for specifying has nearly expired, and who 
are willing to take considerably under current rates so long as 
they can realise a profit on their re-sales, Most of the local 
forges, however, are still well supplied with orders for some time 
forward, and makers are asking £8 10s. to £9 per ton for bars 
delivered into the Manchester district, but second-hand lots of 
bars are to be bought at £8 and £8 5s. per ton, iddles- 
brough bars are being offered for delivery into this district at 
ge pee founders, and machinists, the position of 

ongst engineers, founders, e on 
affairsis not much changed. A gradual improvement, as I have 
previously pointed out, is going on, and in some branches a fair 
amount of activity now prevails. Boiler makers are generally 
tolerably well supplied with work, and founders are busier than 
they were, Machinists are beginning to feel the revival! in the 
cotton trade, and report more inquiries, which it is hoped will 
lead to business. 

I hear that there is an uneasy feeling amongst the men in the 
finished iron trade in some districts, with regard to wages, which 
it is feared may lead to some disputes. 

The coal le continues in a depressed condition, and most of 
the Lancashire colliers are now being put on short time, many of 
the large concerns nct being able to run their pits more than about 
three or four days a week. descriptions of round coal, and 
the better sorts especially, meet with a very slow sale, and as 
stocks are accumulating sales are being pushed at lower figures. 
It is difficult to give any really fixed price, as sellers are guided 
to a great extent by circumstances, and to clear off stocks in 
wagons considerable concessions upon list rates are willingly 
made. Best Lancashire house coal is not now fetching more than 
8, to 8s. 6d. per ton at the pit mouth ; second quai 5s. 9d. to 
6s. 6d.; and common coal. 9d. to 5s. 6d. per ton. The present 
small production of sl is causing engine fuel to be rather 
scarce, and for good slack at the pit mouth 3s. 6d. per ton is 
readily cbtained, with common sorts about 3s. per ton. 

The shipping trade is very dull, and coal has been pressed on 
the market during the past week at very low figures, 

For coke there is a good demand, and prices for that class of 
fuel are firm. 

The downward tendency in the hematite market of the 

w-in-Furness and Cumberland districts has not as yet 
received a check. The demand is far from being as active as 
of late, although there are inquiries from the Continent and from 
home consumers, which when taken into consideration with the 
approaching spring season, justifies the belief that the request 
for hematite iron will again improve, and that prices will assume 
something like their position of a month or two =. Second- 
and poses Sea of iron are changing hands at about £5 per ton for 
forge qualities and about £5 5s. for Bessemer qualities. Makers 
are holding themselves aloof from the market to a great extent, 
as they have plenty to do in completing deliveries on existing 
engagements. Many makers refuse to sell at under 120s. 
per ton, and some evidence is to be found in this that 
the present lull is but of a temporary character. Steel 
makers are very actively employed, and inquiries have been made 
during the past week or two for a very e tonnage of 
metal to be delivered this year. The shipbuilding trade is 
assuming a ition of greater activity. Engineers are fairly 
employed. meral industries are fairly furnished with work. 
Tron ore has declined to 25s. per ton. e coal and coke trades 
are, com tively speaking, actively employed so far as the 
Furness district is concerned, but the demand for Cumberland 
qualities on Irish account is inconsiderable, and the pits are not 
very regularly employed, and as a consequence, prices are not at 
a figure which is considered go 4 

An ocean steamship of 3150 tons burthen was launched from 
the yard of the Barrow Shipbuilding Company. She received 
her name—the Rose Castle—from Miss Goodwin, the daughter 
of the Bishop of Carlisle. The Rose Castle is 383ft. in bn ia 
38ft. 3in. beam, 26ft. 6in. depth of hold. She will carry four 
masts, and has been built to Lloyd’s highest class, and in the 

l Underwriters’ Registry. She will be fitted with a 
of inverted direct-acting suriace-condensing engines, with a 
nominal horse-power of 400, and capable of indicating 1600. The 
cylinders in diameter are, high-pressure, 42in.; and low-pressure, 
80in. She is expected to attain a speed of eleven knots an hour 
deep-laden, with a gerzing capacity of 4000 tons dead ee. 

art of the keel for the new Inman steamship City of 

which is to be built by the Barrow Shipbuilding Company, has 
been laid this week. : 

Considerable development is noticeable in hematite iron mining 
in the Furness and Cuinbetinnd districts. New pits are haing 
opened, and preparations are being made to work old pits whi 
have for a long time been standing idle. 

Boring operations have been commenced on the Hollins —_ 
near Hensington, Whitehaven, in the hope of reaching a seam 
coal of which there are evidences. 


Live 
pair 


THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 
Tue elections are having a very depressing influence on local 


I was privileged the other day to examine certain records of the 
prices of steel rails from 1873 to 1880. In January of that year 
steel rails were quoted at the works, £14 per ton; in January, 
1874, £13 10s.; and in the first months of the succeeding years 
the prices stood :—1875, £10 15s.; 1876, £8 19s.; 1877, lbs. ; 
1878, £6 10s.; 1879, £4 15s.; 1880, £10. The highest price was 
realised in June, 1874, when the rate was £1417s. 6d., and the 
lowest in July, 1879, £4 12s. 6d. Even that was not the lowest 

rice, for occasional contracts were taken at still lower rates. 

ince last September prices have gone up steadily and idly, 
beginning with the modest advance of 2s. 6d. a ton, and then 
increasing from 5s. to 10s., and then from 15s. to 30s. a ton. 

The men eres in the ing mill of Messrs. Wilson, 
Cammell, and Company, Dronfield Steel Works, applied for an 
advance of 10 per cent. some time ago, on the ground that since 
the last reduction of wages the price of steel rails had doubled, 
and they consider themselves fairly entitled to the advance asked. 
The firm have replied that they are not actually receiving the full 
benefit of the improved prices, some of their contracts having 
been made before the rates were advanced, and these are now 
being worked out. They therefore gave their men notice to quit, 
and as the notice expired on Saturday, the men are now out on 
strike, The men have resolved not to return to work until the 
advance is granted. Messrs. Wilson, Cammell, and Company 
are at present exceedingly busy in the rail mill ; and it is reason- 
able to suppose if they did not consider themselves in the — 
they would not have allowed their men to leave them under 
present circumstances, 

The Dodworth and Silkstone Coal and Iron Company, which 
owns extensive collieries at Dodworth and at my near 
Barnsley, is now amongst the largest atone of co! 
trict. at trade has been rapidly improving of late, and the 
company will have in a short time over a hundred ovens at work. 
It has just taken the important step of purchasing two a 
blast furnaces near Ambergate. These furnaces have been idle 
for five or six years, but they are now being thoroughly repaired, 
and the engine and blast power augmented, with a view to their 
being blown in as early as possible. 

Messrs. Ward and Payne have at last succeeded in their battle 
for the introduction of machinery into the manufacture of sheep- 
shears, The opposition of the men appears to have died away, 
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$168. orn oTHER HyDROCARBONS FOR GENERATING AND 
$3175. Deractina Restive on Runaway Horses, 4. Amrhein.—Dated 
7th August, 1879.—{ Not proceeded 
{n plate of the goon splinter bar a of some depth is provided, ‘ 
and has openings, through which project vertical pins carried by a plate a 
or tines are fofmed with a head, immediately under which they corre- ae 
spond in ‘size and form to thé interior of the beam, through an opening ? 
in the base of which it passes. The head of the tine bears. upon the 
sides of the beam, and it is secured in position by a nut and bolt passing 
threugh 
q 
| 3 
‘ 
reaches one end 0! e section of track it will cut off the battery at that 
end of the section by short circuiting or by opening the circuit (either or 
. both), and at the same time receive an electric current through the ‘7 
magnet from the battery at the opposite end of the section of the track. : 


and the firm are devoting all thelr to the® —— ENGINEER. 
which ts e shears, especially for the iced Pye production of | le and ib . — Marcu “19 1280 
erican market, | simple by the adoption of a : 
fae e men at Monk B and staurichi fo 7 should 
idle; to dispute with ‘the Colliery, who are now with holes, at the COAL, COKE, OIL, é&e. 
om the South Yorksh continue to | automatic in its connected to the ld, | Coke— 
‘havin wid | the action, so arranged as to be occasi ton— 
to. ald tll euch held at} The be onally used in| melting 0 19 18 0] Derby 0 86-0180 
arranged. At the same m pute may be satis- | 6000 Pager) ivanage, showed on, , melting 0 19 0—0 21 0 7 
ve resolved upon an , but they do not a in their w totals. Th closer} Sou: 1 20-1 46 + 0 76-0 9 
y new feature in 4 appear | from all Wales for the last week e gross export of coal math Yorkshire—At the pite-— Slack .. .. 0 38-0 33 
to the election, upon 150,000 tons. Silkstone house 011 201311 pit 
THE opening of the aew dock at S ‘a strong wish to postpone |  Convertin 
NORTH OF EN Good work is being do wansea for a short time. Steam - 0 76-0 90 F ,~ aol He oe | 69 
GLAND. poss tate and all the tin-plate 58 Bargy | 40-0 is 
ion of Parliam near approach taken P 10 6 . 
'is good, and one great need which Their position nest | ton, 25-0 36) tows 0 0-28 0 
eering matters engross atten a contest, and election- stop) af felt keenl, Glasgow—Per ton, f.0.b.— 9 0 0O—28 5 9 
th The weakness in the market A. e exclusion of everything warks are in {ali work. w supplied. 70-0 Fetroleu le 80 10 5 
thet there ppears to be due entirely to | large of orders, and prices are not altered 180 .. 0 06-0 0 
makers’ stocks are in the t scarcity of pig iron. | allow pis heen qooted 10s, though in ++ O11 6—0 18 0| Tallow 
the rest do not hold more or three ironmasters, ect the price list. This is not Supplied to railway com 4300-4460 
an i of the higher qualities there I or No. 3, ; 
bem PRICES CUR PRICES CURRENT OF TIMBER. 
stock amounts to Sup ioflowing axe ted RENT. load £8. £8 
ffic returns of borne in mind corrected up to last Teak, Taiatynws ; : 
minerals The in the prices, Reeders should also neler to our quotations aod taakers’ 8 8 $10 Canada, spruce ist, 10.10 13 30 
The fini of 1879 has been AND PUDDLED BARS. Him 410 $10 a8 
nished iron ‘trade‘is duller. “Pri G.m.b.—No. 1 d. Ash 8 5 St. Petersburg 
per ton weaker. Here again, how ices are from 2s. 6d. to 5s. Beh. & s. d,| Dantsic & Moml. oak 3 10 1110 
appear to be to blame. “Brade the election proceedi Gartsherrie 3% No.8 °. Fir 2.5 410 pe ce 
the turmoil of contested declining, but amid Col No.8 .. 8 2 Dalmellington—No. 8 6 0 810 
time, are now in full ‘which stood idle for ** 310 0| Shotts—No.1 Lath, 6 10 
throughout the district suffi the general ph. 4 Monklund—No. + $16 + 812 6 8t. Petersburg 8 7 0 ba, 6. 
‘he Erimus Works A peculation. Clyde—No. 1 .. re ican, 
ducing plant. rapidly converted into steel- No.8 .. Quebec, pine Ist ,. 14 0 0 Honduras, do. 0 3 
on hand at their Eston Faugban, and Co, havenothog Goran—No. 6) Noda $30 
are working At Broomiclaw. ANTHROPOLOGICAL . INSTITUTE 
; B28 Mottid n of the plough and th recently, 
Dundas. Thornaby hematite 217 | first agric tural implement e-wh carriage. 
NOTES FRO 8 tin to 0 0| Aft. or Bit. long, eu seems to have been pointed stick 
M SCOTLAND. ” pu of digpi as many savage tribes still cai 
5 0. 8 foundry pig iron, rpose of d roots, kn carry for the 
Tin ten (From our own Correspondent.) Waes—tiron rails, f £8. vee do. animals; at a later date th ocking own fruits, and unearthing 
market has been dull i £.0.b. & d. the point being hard e stick was bent and used hoe-f 
ousand hat the placing of i tracts 
so in all ng effect MEssELM o.4 310 0 people, ‘ 
epress values. Bo rating, with oth i i i 
for Cleve nd pigs, the falling off int Puddled Bar— te—No. 1 to No. 8 610 0 to i3 men ‘of oxen. like thé hoe, bit 
No. 3, and th igh. There has been a better Middles- edon trucks 10 te inese, and it had from the tin reeks, Egyptians, and 
imports from Middlesbrough than in the preceding week ; b Gad the next improvement, and in the tin 
imports froin Middlesbrough were down as low. as butthe | Plates MANUFACTURED IRON we Gnd differed ittle from. 
vied bane, of 1380 less than Co.’s stores contain 910 8 was first used, then seems more probable that the sed 
wall furnace has been blown in at the last report an| Boiler forward when necessary, as underneath, and shi 
date last onek now 115 in blast as com i A yy Ironworks, vam .. 15 0 the Vatican, and then the mi Sale one a Raphael’s pictures 
The tendency a at the same 12 6 0to 00 6 pane to reduce friction. In | shay, 
market has been d ++ 10 10 0 to 18.10 rum wheel is fixed to the axle, so thi of the Scythians 
cash, and 59s. 6d to day morning at from 59s. corres Under 2} age! Moor— . -- 1010 0t01310 0 sho ae together ; and in Italy and Portt so that wheel and axle 
one month. On Monday the m , and 59s. 103d. to 59s. é TAFFORDSHIRE, per ton ol Re On te rest on th a ings are not locked belo 
decline took place i ay the market opened dull, and . 6d. MIppLEsBROUGH, free on ESi 4 oho 1010 0to13 0 0 wan Olt e axles like forks. The original "t but merely 
day from bie 94 e AT quotations. Business 7 a marked por tan trucks .. .. 910 Oto 915 4 tine attached to the of harn 
lower, No. 1 havi 6d. cash. Makers’ quotati at on Tues-| Angle Iron— | trace of Homer no traces were used but the Eg ot 
from 1s. to 2s. 4p doe page from 1s. to 3s. ai ons ate quate Bow ine and Low Moo: , which shows that they were ; e Egyptians used one 
- 2s. 6d. . 6d. per ton and No. 3 STAFFORDSHIR R, percwt... «. tion. The Gauls and Bri y one stage advanced in civilisa- 
iron are a little easier cases 2s. Prices of malleab 12 | th and Britons evidence a still f 
with busi . market malleable} op 910 0tol2 0 of ch ill further advance 
oma shipments of iron manuf, 10}d. to 578. 94. cash, Gtascow, f.0.b., perton Of 910 0 
tenders valued at £7000 Cal raced six locomotive Low Moor and od 
Port Natal, £2131 to £2310 to Calcutta, Merchant Bark 912 Tue STRENGTH oF Borter Sr. PAGE 
worth of sewing machines for £512 to New York ; and £3320 STOCKTON (illustrated) .. ays. J. B. 
In the west the coal trade c rance and Be ium. Wetsu 9 0 Oto 910° Tue INSTITUTION or 205 | PASSENGER Evorxe, 5 
ualities being moderaté The quiet, the demand f 815 0to 9 0 0 ARCHITECTS .. .. 205 Joser RaItway.. .. 216 
table for the The trade is not conside vi or oll SHEFFIELD—Bars from 810 Oto 9 O — or UNSEAWORTHINESS In THE Eprron— 
quotations are nominally with e foreign demand is slow. warehouse .. .. 9 0 0to Tae Nene STREAMERS .. .. 205 ‘Or 216: 
be increasing at the pite i change. Stocks are ” Sheets - ll 0 0to Purvats 208 Wavenwen 216 
there being also counties, the Nail Rods.—Gtascow, f.0.b. 0) 040.0 309 ATLANTIC STRAMERS vw. 
. quotations described Rails—Guasco mn 9 0 Oto on Heyden v. Neustadt 
as w, f.0.b., per to’ 000 Tnpiey’s V 209 Tae Parent J 
wages will 8 i Ww, f.0.b., GA: IRMING! 
and an interestin = r. Ivan Maver on “The Lines Deswnice von oF District .. .. 219 
were again on Sunday the collieries of Messrs. Di at wetks— £ (Illustrated) 211 Norgs rrom 220 
life as former ones, but very diss of an accident, not so fatal to £4. Hone isp ores WALES AND ADJOIN- 
Fire broke out in the of it is bélieved, to property Fair average steel 15 7 6 to Lean Pues COUNTIES .. «+ «+ 220 
the pit bad to be ooaled up with the ‘alas es | 
WALES AND Sh: 75 0 Otoll2 0 0 80 by RAIL FRom Steam ew Telegraph 
tub G W ffield steel boiler plates 18 0 Oto 1710 0 MATERIALS 214 | The 
of colliers, and to t it is due to the a-| Su : ° 
Cardiff, of the coal valleys and the ports of British 00 to 4 digestion and vern the of 
in demand. ynyddyslwn, and Llantwit coals - 0 to 19 10 H aot, constitution sor of euch 
explosion in the new pits at Tredegar has resulted i 0 of subtle ms Hundreds 
Cardiff, suggests: - of the Tubal Cai in the hor Bronze—perton— ““ ~ 2 0 0t026 0 0 there is a weak poi ing around us ready to attack wh 
that explosions on board ship Cain Ironworks, metalXI.. keeping We may escape many a fatal 
: Nickel, per Ib., 28. 6d. to 3s. Oto139 0 0 labelled—“‘ James Epps and C6. Sold in packets 
London.”—[Advt. Chemists, 


| 
‘a 


Marcu 26, 1880. THE ENGINEER. 221 
ficient for diff f 1 shown by | been observed in the Iris, whether th blades 


_ As mentioned at the conclusion of the report of the 
pressings of the Institute of Naval Architects in our 

t; impression, the discussion on Thursday afternoon 0: 

a r by J. another by. Mr, 
4 On Kirk, and one by Mr. J. A. Normand, M.LN.A. 
Of this last the following is an abstract :—. 

On THE Steam..Triats or H.MS. “Inis” aND THE 
ISTANCE OF SCREW PROPELLERS. 

In a paper read last year, Mr. Wright applied the 
pre ‘of the late Mr..'Froude to “the steam trials 
of. H-M.8.<Iris, and. showed that this theory cannot 
account for the great difference of ‘performance of the 
different screws. -. The discrepancies’ observed, Mr: 
Normatid says; are ‘very probably owing to an insufficient 
estimate of the direct resistance of the blades. Beaufoy’s 
experiments are still capable of furnishing reliable data, 
and the author takes a few of the results of those expe- 
riments to show that in most screws the direct resistance 
is superior to friction. . In ‘thé report of Beaufoy’s expe-. 
riments, the total resistance of the bodies’ experimen 
upon is divided into friction, and plus and minus pressure 
or direct resistance. As the friction planks which: were 
used by him to determine the coefficient. of friction were 


ted | taken at half length from the boss is also given in the 


e 
or plus and minus’ pressure, as ufoy calls it; may be 


polished or rough from th T 
Increases dietelieg to a higher power of. the’ speed :than 


taken‘as accurate, and it remains to com that direct | friction, so that, at 50 or 60 knots, a speed often attained 
resistance with the friction of the vertical sides only, as | by screw blades, the ratio of the two resistances should 
the top’ and: bottom ‘do not exist in screw blades. The | be much greater than at 8 kno 


frictional coéfficient found by Beaufoy is very nearly that 
of tinfoil found by Mr.°Froude for equal lengths of 
surface, but it will be better to take here Mr. Wright’s 
coefficients, which are much higher, especially on account 
of the ‘small: lengths of screw blades surfaces. These 
coefficients are as follows :—For screws Nos. 1 and 2, 
0'00564 ; for screws No. 3, 0°00345; for screws No. 4, 
000332. It will be sufficient. to effect the calculation 
with the higher and lower coefficients. The illustrated 
table herewith gives a plan of the the direct 
resistance, the surface of’ the two vertical:sides only, and 
the friction upon these two vertical sides: found by 
Beaufoy, and that’ computed according to Mr: Wright’s 
frictional coefficients 0°00564 and 0'00332 respectively. 
To show that: the screw blades of the Iris may. be com- 
pared with‘ Beaufoy’s bodies, a section of those blades 


table. “Altogether it remains extremely probable ‘that, 
with smooth surfaces, as of screws’ Nos. 3 and _“— 
direct resistance of screw propellers,*instead of being 


its. ‘ 
It is also extremely probable that the direct resistance 
increases as the thickness is reduced, or, in other words, 
that the direct resistance of a board lin. thick and 12in. 
high is greater than one-twelfth the resistance of a body 
lft. square, with ends similarly shaped. This is true for 
Beaufoy’s short friction plank with semicircular ends 


3in. thick, com with a similarly shaped body 1ft. 
broad. At 8 knots the direct resistance per square foot 
of the former is 1°60 that of the latter. Taking this for 


granted, instead of 1000-horse nig being lost by the 
resistance of the Iris’s screw, No. 1, at full speed, 2000- 
horse power‘is nearer the case. The direct resistance of 
screw No. 1 is moreover about double that of screws 
Nos. 2 and 3, and more than double that of screw No. 4. 
Besides the longitudinal component of both resistances 
has beén set aside*by Mr. Wright. From a rough calcu- 
lation this loss of power appears to be about 18 per 
cent.for screw No, 1, and 23 i cent. for screw No. 4, of 
the loss resulting from both frictional:and direct: resist- 
ance, The author described experiments which would 


nearly of the same length as most’ of the bodies, the | only 10 per cent., as estimated by Mr. Wright, is greater | perhaps furnish data for a sound theory of the screw 
caledlalion is accurate, and it is not necessary to alter | than friction. No great difference of ormance ‘has Reeueliens ¥ 
‘Plus and minus} Frictional resistance the Ratio of g 
pressure, two vertical sides direct to frictional 
PLAN OF BODIES. ’ ‘ direct resistance! only, at eight nautical miles, resistance. : 
The depth of each being 1ft. Immersed midship section of each of Beaufoy’s bodies = 1 square foot, | urine | at eight tami par i 
‘ rtical the highest | According |Mr. Wright's coefficients. 
Dire ction of the motion. experiments) ments, | | i 
Square feet. Tbs. Ibs. “Tbs. Ibs. 
XA = 3ft. Oin. Xr= lft. Oin. +O = 4ft. 6in, 17°00 30°67 7°34 17°52 10°30 1°75 297 8°32 
XA = ra = Sft. in. Xr = lit. din. 1400 32°13 6°04 14°42 8°48 2°23 3°80 6°82 
14°02 32°80 6°05 14°45 | 8°49 2:27 3°86 Do. 
= = .. Xr = lft. Oin. 
ot of 1402 3049 1445 8-49 211 359 | Do. 
Bz = lit. 0in., and is a tangent. | 
14-05 36°65 | | 14:48 8°51 2°53 430 | Do. 
=ra = 3ft. 0in. X r= Ift. Oin, 
{Sb -elliptical eylind id. 14°05 33°56 6°07 14°48 851 2°32 3°95 Do. 
AX = sft, 0m. re = lit. 11:00 44°86 | 475 | 1138 6°66 3-95 673 | 530 
EX =lft Gin. Xr=Ift. ra = Sift. 11-00 4317 | 4% 11:33" 6°66 3°80 
Xr = loft. 32°00 32°82 16°03 33°00 19°38 0:99 169 | 15°62 
X =3ft. Oin, =1ft. in. 
29°00 49°26 14°53 29°88 17°56 1°65 2°80 1412 
X r = 10ft. Oin. " 
X r= loft. din, | 
| | 


The short discussion which followed Mr. Normand’s 
paper did not in any way contribute to the suggestions 
of the author on the prebable direct resistance to motion 
of screw blades. Mr. White agreed with the author that 
Beaufoy’s experiments, which were all conducted with 
bodies wholly submerged, afforded some comparative 
information, though probably they could not be appealed 
to as giving figures directly applicable to screw resistance 
generally. Two speakers referred to the improved results 
gained by putting screws so far astern that they occupied 
the meeting area of the two stern streams, and Sir 
Spencer Robinson considered it very desirable that 
experiments, such as the author suggested, should be 
carried out, perhaps by the Admiralty, in order that the 
present utter uncertainty concerning the performance of 

e following is an abstract of the y Mr. 
John Scott Russell :— 


On THE Trve Nature oF THE RESISTANCE OF 
ARMoUR To SHOT. 
The object of this r is to show (1) how to impart 
to a cannon ball of given mass other velocity with 
the most convenient, safest, most enduring, and efficient 


means. (2) How to deprive that cannon ball of the | On reachi 


high sg; thus given to it by opposite means, which 
shall = a the most convenien efective, and enduring. 
After considering the nature and measure of the power 
which must be imparted to a shot to enable it to pierce 
given armour, and the nature and measure of the forces 
to be given to the armour to ‘resist the penetration of 
that shot, the author proceeded to consider the form and 
structure of shot which would best eiable it to do its 
work ; the different nature‘and quality of ‘the material 
from which the armour ‘should be formed; and the pecu- 


liar structure best fitting it to do its work. Taking the 
armour first, there are two opposite kinds of structure 
which present themselves to.our choice. There is a hard 
stiff, and inflexible nature, like cast-iron or hardened 
steel, which we may call the crystalline nature, and there 
is a soft, tough, flexible condition of the same material, 
called the plastic nature, of iron. The tough and plastic 
iron armour, of uniform texture and soft quality, has 
qualities which, when in perfection, give the one kind of 

ect material for a ship’s armour, and the nature of 
its resistance to shot is a slow, gentle, steady, wide- 
spreading cohesion of particles, changing place, but with 
powerful friction and great resistance, sometimes calied 
viscosity. To conceive accurately how this material 
acts under the impact of a powerful shot, let us conceive 
a plate of armour of given thickness struck by a ball of 
the same material, and of a diameter one-half ter 
than the thickness of the armour—call it 8in. thick, and 
the ball 12in. diameter. We will jms the velocity of 
the shot on reaching the armour to be less than 1000ft. a 
second. this case the shot will not pierce the armour, 
and the quantity of material which would h 
removed so as to make an opening for the shot would 
have to be equal in bulk and weight to the shot itself. 
ing the armour the points of contact would be 
the centre of a very small spherical depression, with 
scarcely any change of shape to the ball. As this 
spherical depression sank deeper, its effect would extend 
wider all round, and spread wider and wider in a circle, 
and would form pesctioally a wave of force going out 
from the centre with high speed, and this speed of pro- 
pagation of the force is far higher than the speed of the 
eannon iy some itis 10 as 
fast—possibly in 2 iron only 8 times as’ fast; 
but in either case strain is rapidly diffused over a 


ave to be | steel 


wide area of the armour, and the speed of the ball and 
its moving force are rapidly spent and diffused in 
changing the relative places and conditions of the atoms 
of the iron. 

Thus a long cylindrical shot took the place of the 
spherical shot with a great increase of penetrating power, 
which was met by great thickness of armour, and we 
have now to consider what are the wisest means of 
meeting this without excessive armour, overburdening 
the ship with costly harmful weight. To accomplish 
this, we must take another view of the functions of 
armour than that hitherto given. For this purpose we 
must resort to a material of quite the opposite qualities 
to those we have sel suitable representatives 
of these opposite natures, the author finds ‘glass to be a 

ood t of the ore extreme, and the soft dough of the 
er the best representative of the other extreme. The 
one embodies fixed shape, hardness, and elasticity-—-the 
other, tough-yielding plasticity. Take a plate of steel 
armour, or its analogue—a sheet of thick“plate glass— 
and suppose each of these attacked by a rigid-tempered 
. "The first effect of the ball striking ‘the 

plate is an interesti phenomenon. 
ith a‘certain speed and weight ball is suddenly 
stop’ and recoils without penetrating the plate, but 
on the other side of the plate a startling phenomenon is 
seen. Something flies away in the direction in which 
the shot was going—it is a sharp-pointed cone of glass 
shot away from the sheet of glass with considerable 
Fees With this exception the glass remains unburt ; 

e shot has been thrown back, just as the cone has been 
thrown forwards. On the front of the plate there is no 
visible hole; om the back of the plate there is a conical 


hollow.: The author gives a table force 
‘of 5000 times the weight of a: ball, acting ugh asin. 
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length of bore, sufficed to give a speed of 1000ft. a 
second, and that it accomplished its work in six instants 
or ;¢ssths of a second. We have only, therefore, to 
suppose that we have the oe of placing in the way of 
the shot a resistance equal to that which started it, and 
that same resistance would stop it in six instants of time, 
and within a space of 36in.; but this we cannot do with 
the iron armour, because to let the part struck move 
away to the extent of 36in. would mean its total separa- 
tion from the portion around. Suppose that instead of 
using 5000 lb. of stopping force for each pound weight of 
shot, we could use 50,000 lb. of stopping force for 
each pound, then we should only move the part struck 
through 3°6in. instead of 36in.; and if we were to increase 
the force to 180,000 pounds, the plate struck would only 
be sent inwards through lin.—this lin. of change of 
shape being easily available in common plastic iron 
armour. We must now seek the means to obtain a 
resisting force thirty-six times greater than the projectile 
force. Take a spherical sie ahet of 10in. diameter, 
weighing 125 lb. with a speed of 1000ft. a second, strikin 

a tough armour-plate 7in. thick, the weight of the ba 

and the weight of the central portion struck will be 
nearly the same ; and, therefore, if the plate were hard 
instead of soft, that central — would be struck out 
and the correspcading hole left; but, being plastic and 
gently yielding to the blow, the whole surrounding circle 
is instantly placed in high tension, and the speed with 
which this tensile force spreads is ten times as rapid as 
the speed of the cannon ball, and while the ball for- 
ward lin. the tensile force spreads all round this 10in., 
and thus the circle of armour in tension has 30in. 
diameter and nearly 100in. in circumference, bringing 
into play a mass of armour nine times the weight of the 
cannon ball, having in that circle a tensile force of 
100 x 7 x 50,000 lb. in armour as opposed to 125 x 


100 x 7 50,000 
5000 lb. in shot, an saa 56 times the 


force in the shot ; from which 3 = $ nearly. Or, in 


other words, the yielding of Zin. in the armour-plate will 
suffice to stop this shot. Thus the two elements which 
have combined to stop this shot are the communication 
of the strain to a larger mass of metal and the spread 
outwards of the tensile force over a large sectional area. 
It is for this reason that the enemy has contrived cylin- 
drical shot with flat ends and sharp round edge, by 
which ke cuts off all communication between the 
strained iron within the circle and the armour outside of 
this circle, and so su s in penetration. This diffi- 
culty has to be met by quite other methods. Take two 
plates of armour—one of crystalline steel and one of 
toughened iron—you will at once see how the conical 
form belongs to one and is absent from the other. In 
both cases take a steel ball, 10in. in diameter, and an 
armour plate 7in. thick. We will strike the steel plate 
with the steel shot at a velocity just sufficient to shatter 
the plate but not to penetrate it ; the shot is stopped and 
thrown back, but on the opposite side a portion of the 
steel plate is detached and flies off in the shape of a cone, 
just as in the sheet of glass. With a higher speed the 
cone flies out on first contact with the ball, but a-second 
cone round the former and of larger diameter follows 
instantly after, carrying within it the hollow left by the 
last. It is the larger diameter of the advancing ball 
which drives out this second cone. With a still higher 
speed a new phenomenon presents itself. The same 

mage which the ball inflicts upon the armour is thereby 
inflicted on itself. The shot is at once parted in two by 
a conical crack. This conical crack divides the shot in 
two nearly equal 
ring. The central cone in the shot is a counterpart of 
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the central cone sent out of the armour plate. The same 
force which sent out the latter has detached the cone in 
the shot from the surrounding ring, showing that like 
forces have acted on both. 

Applying the foregoing the author argues that an ex- 
teriur coating of hard steel would destroy the projectile, and 
at the same time distribute the impact hom from a shot 
over so large an area of an iron armour backing as to re- 
duce the strain per unit of area to a manageable quantity. 


By those interested in the subject of the foregoing 
paper, it will have been seen that it contains very little 
not a discussed either as long as by Dr. Young, 
or by Mallet in the “Physical Conditions Involved in 
the Construction of Artillery,’ or in his paper on 
“Coefficients of Elasticity and Rupture of [ron and 
Steel,” in the “ Proceedings” of the Institution of Civil 
Engineers for 1858-9. The discussion on Mr. Russell's 
paper was not on its subject. Mr. A. C. Kirk said with 
reference to the proposal to use very hard steel plates to 
protect the thin armour of already existing ships, and 
respecting hardened steel surfaces of compound armour 
plates, t great difficulty would be experienced in 
effecting the tempering in order that it might not be 
left soft on the one hand or cracked on the other. Mr. 


rtions, a central cone, and a spherical |- § 


Russell’s calculations depend on an assumed greater 
velocity of force transmission for steel than for iron, 
a difference which would secure a cone of dispersion 
six to ten times the area of the shot, by which a greater 
weight of armour would be naar to bear against 
the shot immediately after striking, in order that 
its velocity be reduced to something below that 
necessary for penetration. Mr. Barnaby said that at 
present very hard steel plates made by Sir Joseph Whit- 
worth had at present been more resistant than the com- 
pound armour plates made by Wilson’s process. He did 
not say whether the Whitworth steel plates had been 
made of large size or tried against large guns, but that 
the compound plates are greatly improving in resisting 
powers, and that the Admiralty were dis to continue 
an experiment in which Cammell and Co. had spent 
many thousands of penn French iron armour plates 
were at one time, he said, of better quality than the 
English plates, but that is now reversed. He mentioned 
that the turtle back of the Polyphemus is to be covered 
with the hardest steel plates which can be made, in 
order that though comparatively thin it may be invul- 
nerable, the plates to be made by Sir J. Whitworth and 
Co., similar to the small hardened steel which had been 
experimented upon some time since. 


This discussion was followed by a paper by Mr. A. 
a Kirk, M.LC.E., of which the following is a full 
abstract :— 


On A MerHop oF ANALYSING THE Forms oF SHIPS 
AND DETERMINING THE LENGTHS AND ANGLE OF 
ENTRANCE. 

The following is the method described :—For ordinary 

purposes the author assumed that the length of entrance 

and run were equal; he contented himself by finding 
the mean of the jase he and angles of entrance and run, 
but the method is equally applicable to finding them 
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when greater accuracy is required. Construct 
a block ship, having the same displacement, mean draught 
and area of midship section as the ship under consider- 
ation, but with rectangular sections, parallel middle 


of the actual ship, and by the rectangle CLME 
the midship section of the block ship, both sections 
being equal in area and depth, having a common 
water-line IK. The depth AB is the mean draught 
of the ship. Fig. 2 represents the block ship, and 
ABDC is the half-breadth plan, the sides ae | 
vertical, the transverse sections all rectangular, an 
the keel parallel to the water-line. The sides CD and 
EF, which form the middle body, are parallel to the keel 
—or to the centre line A B—and the half-breadth GC or 
HD is equal to AC, Fig. 1, the half-breadth of the 
equivalent rectangular midship section—which is, in fact, 
the midship section of the block ship—E L being also 
equal to AB. The angles CAG and DBH are equal, 
and while the We AB is equal to the length of the 
ship, the length AG or H B of the equal wedges which 
form the ends is such that the area of the figure 
ACDBFE, multiplied by the mean depth A B is equal 
to the volume of the displacement of the actual —. 
Complete the rectangle C O P E, as in the dotted lines. 
It is obvious that the rectangular solid COPELQ is 
equal in volume to that of the block ship, in fact, to the 
volume of the displacement of the actual ship, and that 


displacement in cubic feet 
area of midship section in sq. feet 


and the mean length of entrance and run A G = length 


of ship — Sisplacement the breadth CE 
midship area 

_ area of midship section 

~~ mean draught (ex-keel) 


half angle of entrance and run CAG = oe 

Thus, from the length, breadth, draught, area of mid- 
ship section, and displacement the mean length of entrance 
and run and the mean angle can be got. ‘There are other 
methods of working this out, which will occur to any 
one, but the method given above is perhaps the simplest. 
In order to get the length and angle of entrance and run 
separately—instead of the mean, as above—it is necessary 
to have, in addition, the displacement in two portions, 
one forward of the midship section and one aft, the 
distance of the midship section from one end of the ship, 
and the mean draught of each of these portions, treating 
them, in fact, as two separate ships, one of which has no 
run, and one no entrance. 

In his earlier attempts he retained the actual breadth 
of the ship as the breadth of the block ship and varied 
the depth, but he prefers the plan given above of using for 
the block ship the mean draught of the actual ship. In 
ships with extremely raking stems or stern posts, he takes 
the length at half a when that can be got—or the 
mean length—as the length of the block ship. In single- 
screw steamers he takes the length to the forward stern 


, and the tangent of the mean 


post. 

The block ship will often be found of use in forming 
first or approximate designs, and in this view it may be 
interesting to compare the wetted skin surface of actual 
ships with that of the equivalent block ships, this being 
an lmportant element in speed calculations and otherwise. 

In the following table he has selected fourteen ships 
of very diverse types, giving their dimensions, block 
models, actual wetted surface, exclusive of that of keels 


body, if necessary, and straight-sided, wedge-shaped ends, | or rudder, and wetted surface of block ship, and the 
Fig. 1 shows by the curved line I B K the midship section | ratio of one to the other :— 
. -~ 
D 
g | ¢ Draught of water | Midship BLOCK MODEL 
Principa dimensions. on trial. 3 section 3 A 38 
gi 8/38 E F 
ale 
| ft. in. in.| ft. in. |ft. in./ft. in.}ft. in. sq. ft. sq. ft. | Feet. | Feet. | Feet. | Feet. | Feet. |Deg. min.} sq. ft. 
1/ 88. | 2811 | 342 0} 38.0 | 2911 | 18 6 |20 2 |19 4 G43 °92 | 19,348 | 329°5| | 18°5 | 84°6 | | 11 38 20,847 | -928 
83. | » » | 18 4 [19 9 19 630 “916 19,140 | 829°5 | 34-6 | 18-2 | 84-2 | 85-9 | 11 87 | 20,605 | -o29 
3| | 2011| 344 0/300] 2911 | 16 0 118 0 /4235\647| G04 18,892 | 881°5| 35°3 | 17-1 | 86-1 | 87-9| 11.35 | 20,128 | 
4| 8S. | 2905 | 348 0] 390] 2911 | 173 |19 11 7 |4472)"653| 626 “91 | 19,506 | 335°5| 35°4 | 17°7 | 85°5 | | 1142 | 20,854 | -935 
5 | 88. | 974/230 0) 820} 19 0 | 70/13 0 to 266 8,552 | 2282) 28°38) 61°8 | 63°4| 1254 | 8,824 
6| 8S. | 979/230 3201/19 © | 149 11 10 |2034)-683] 423 10,850 | 223-2| 29°8 | 14-2 | 54-9 | 56°9| 1511 | 11,468 | -946 
7| Ss. | 1158 | 240 320] 1911 | 117 8 344 "902, 10,216 | 232°5 | 28°7 | 12°0 | 60°3 | 62-0 | 13.23 | 10,604 
| 
8 | SS. | 2014 | 285 0| 350] 26 6 | 137 15 10 454 13,947 | 277°7| 32°4 | 14-0 | 68-8 | 70°7 | 1315 | 14,650 | 952 
9| 88. | 584/190 0} 256]15 0 | 117 [12 11 12 8 268 -904) 7,300 | 184°5| 22°9 | 11°7 | 38°9 | 40°5 | 1624 | 7,726 | 
10| | — | 280 0 600/42 6 | 243 [25 9 |7555|"668] 1287 24,021 | 283-0 | 54°1 | 23°8 | 77°5 | 82-1] 1914 | 25,026 | -96 
| | 
P. | — 8} 266/16 | 196 6 6 | 885|-581] 290 “87 | 6,700 2090 | 9-9 | 683 988 | 7,185 | -932 
12/78. | — |225 300] 22 6 | 122 2 12 8 285 8,440 | 2208] 23°7 | 12°0 | | 944 | 8,942 | 
P. | — | 98 0130] 8 3 | 49/5 3 | 5 785 “87 1,935 | 15°5 | 4°6 | | 33°83] 13 27 1,922 | +993 
8S. | 2160/3820 400/21 8 | 89 ahs 387 13,750 | $12°0| 31°5 | 12°3 |100°8 /102°0 | 8 53 | 14,887 | 
| to main | 
deck. . 
Fic 4 
SS.N° 4 DRAUCHT 17.3 FOR? 19.1 AFT 
T T T 
pis; 9 7 6 5 4 3 2 


From this it will be seen that in first suqoesinstions, 
in comparing one ship with another, we shall not commit 
a grievous error in using the surface of the block ship, 
and also that a very close approximation indeed may be 
made to the actual wetted surface by multiplying the 


surface of the block ship by one of the coefficients in the | 


table, according to the type of In the second 
column 8.8. means single screw, T.S. twin-screw, and 
P paddle. In No. 10 not only was the rudder of excep- 
tional breadth, but there was a peculiar overhanging 
portion under water near the top of the stern post, b 

which the mean length taken for the block ship ana 
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that of the actual ship between perpendiculars. To 
show more clearly the relation of the block model 
to that of the actual ship, he selected No, 4 in the 
above table, as being a fair example of a merchant mail 
steamer of considerabie speed, and in Fig. 1 he has 

‘iven the curve of areas of transverse sections ; and he 
fas ut it in this form, that the ordinates are equal to 
the half areas of the corresponding transverse sections 
divided by the draught of water, less depth of keel, at 
the several sections. This is, in fact, a curve of form or 
fineness of model. With this he has drawn the half 
breadth plan of the block ship, the length, breadth, and 
area of this being, of course, equal to those of the cu 
and the length and angle of entrance and run a mean 
those of the actual curve of form. 

In the discussion of Mr: Kirk’s paper, Mr. White said 
that the method was principally valuable as finding the 
wetted surface and length of entrance upon which speed 
depends, but it would be of much value if the author 
could add to his table the speed attained and the power 
expended in the ships particularised. He referred to 
Mr. Froude’s writings respecting increased width of 
and to returning feelingin its favour. Mr. Denny also spoke 
of the changing opinion with respect to. very long ships. 
Mr. Forrest, of Barrow, said there were three bases upon 
which to base estimates of speeds, z.¢., length of entrance, 
angle of entrance, and imme surface, and with respect 
to the two former a coefficient of fineness might be ob- 
tained by dividing the displacement, by the product of the 
length by the midship sectional area. He thought that 
for all purposes of calculating ships, speeds, and powers, 
it would be useful if the indicated thrust could be given 
instead of, or as well as the indicated horse-power—the 
necessary allowance being made for the engine friction. 
Mr. Randolph described a means of arriving at the angle 
of entrance and the wetted surface by the aid of the plani- 
meter. 

The meeting was then adjourned till seven p.m., when 
Mr. White read a paper by Mr. J. R. Ravenhill :— 


TwENTY MINUTES WITH PASSENGER STEAMERS ON 
THE Lone Ferry. 

The paper gave an interesting history of steam navi- 
gation on the Tienes Gravesend, at the early date of 
the Norman Conquest, —— an important position 
connected with the port of London, and the water pas- 
sage between them, or, in other words, that portion of 
the river Thames, was known as the Lon erry, and 
was a great highway for merchandise pt ngers. 
The traffic was carried on by sailing. boats, called tilt- 
boats, and the last of these did not disappear until some 
twenty years after steamers were first placed on the 
station, the Duke of York finally succumbing in the year 
1834. The extension of the traffic appears to have first 
attracted the attention of steam shipowners and others 
some sixty-five years ago, and a paddle-wheel steamer 
commenced running on 23rd January, 1815—the Margery, 
of 70 tons burthen and 14-horse power. She appears to 
have made the passage between the two places on alter- 


nate days, and to have continued to ply for a few months, | d 


during which time, however, it was po uncommon 


saw the first vessels of the Gravesend 
and Milton Steamboat Nein) om running the Kent, 
the Pearl, and the Essex, and competition was sternly 
continued. _ The year 1830 witnessed the opening of 
St. Katherine’s Wharf, and on the 9th April the Harle- 
quin steam packet left on an excursion trip to the Nore 
and back, with 400 gers on board—the first excursion 
trip recorded. The old Gravesend Company immediately 
availed themselves of this wharf, and the rival company a 
few weeks later obtained access to Fresh Wharf, and pas- 
sengers to land and embark in waterman’s wherries. 


“JUPITER” 
“MIDSHIP SECTION 


than any of the new-fangled iron steamers.” After 
running their own ican for some seasons ihe 
Blackwall Railway Company withdrew them from the 
station, and entered into an arrangement with the Star 
Company to run from the Brunswick Wharf, Blackwall, 
in conjunction with their trains to and fro from Fen- 
church-street, and the all engined by Miller, 
Ravenhill, and Co., were given in the table below. 

The express service, both in the morning and afternoon, 
between Fenchurch-street and Gravesend, occupied, with 
the tide, about one hour and a-half—against the tide 


PRINCESS ALICE” 
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SS BARS 


DISPOSITION OF DECK BEAMS , /SHELF—PIECE FRAMES. & MODE OF FASTENING. 


THE SHELF WAS SCORED 
OUT TO FIT WELL BETWEEN 
EVERY ANCLE IROW 
FRAME 


Four years later, on July 29th, 1834, Gravesend Town | some twenty minutes longe 


r; and the Jupiter, Mars and 


Pier was opened with great ecldt, the Star landing 500 , Venus were in turn employed onit. In the = 1851— 


passengers from London. 


wick 


In the year 1840 the Rruns- | the Great Exhibition year—the Jupiter ran, 
harf, in connection with the Blackwall Railway, | 29th Marchand the 14th Septem 


tween the 
over 17,250 knots, 


r 

was opened as a landing-place for passengers, and the | being laid by for general overhaul and boiler cleaning on 

numbers to and fro to Gravesend in that year reached three different occasions, each occupying a day, a con- 

812,854, and for the three following years the average | trast to the state of the service in 1815. As the vessels 

exceeded 1,000,000 a annum—one million and three- | running up the Pool were withdrawn, the Directors of 
i 


quarters being the 


ghest numbers ever subsequently | the Woolwich Steam Packet Company availed them- 


recorded in one season. The steampackets on the station | selves of what they considered to be a fair opening for 


belonged to five companies, who owned nineteen vessels | an extension of the traffic ; 


laced on the station their 


between them :—The Diamond Company, five vessels; then well-known packet, the Dryad—her ones = 
altho 


the Star Company, five vessels ; the 
Cumpany, three vessels; the Thames Company, two 
vessels ; the Eagle Company, two vessels. e hulls of 
al] the earlier vessels employed on the station were 


constructed of wood, but from the time iron was intro- 
uced as a material for ro. aa gy por rivalry as to 
ad existed, and no 


the merits of the two materials 


lackwall Railway | 12°6 knots on the measured mile at her trial, an 


this was far short of the speed of the Star Company's 
vessels, they considered that from her handiness and 
smaller size she would be enabled to go in and out from 
the piers more readily than her larger opponents, and 
that this, combined with a smaller expenditure of fuel, 
would enable them to compete successfully for the traffic 


aid 
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thing for her to have to lay up for ten days at a time 
for repairs, and at the end of her first season she was 
withdrawn. In 1816 she was succeeded by the Thames 
—7Oft. long, 15ft. beam, 74 tons burthen, and fitted with 
an engine of 16-horse power—which had run the pre- 
vious year on the Margate station. She performed a 
daily service to and fro to Gravesend, except on 
Fridays. A second vessel ran in conjunction with her 
the following year—tue Sons of Commerce, of 80 tons 
burthen, with an engine of 20-horse power. The service 
became a daily one, and both vessels ran on Sundays, and 
in 1821 they carried 27,291 passengers. These figures 
rose rapidly, and in 1825 71,469 passengers are recorded 
to have travelled by them. The General Steam Naviga- 
tion Company, which had been formed some few years pre- 
viously, observing this great growth in the traffic—partly 
due to the improvements made at the Town Quay— 
placed some of their vessels on the station, and t 
rivalry was created, with the usual reduction of fares. 
This lasted to the end of September, when they retired, 
and the public once more found themselves in the hands 
of the old company, but the latter not only raised their 
fares to their former rates, but relaxed in their attention 
to the public, and so exposed themselves to further com- 
Fe aay On the 25th August, 1828, Messrs. Barnes and 

iller, steam engine manufacturers, of Glass House- 
fields, Ratcliffe, p. the Sophia Jane on the station, 


HALF DECK PLAN 
RHINE SALOON STEAMER. 


stronger evidence can be required than his drawin 
attention to the challenge emanating from the captain o 
the Ruby, one of the 


iamond Company’s vessels, the 
fastest of the wooden fleet then running on the station, 
to the captain of the Rainbow, a new iron vessel brought 
round from the Clyde by the General Steam Navigation 


STAR COMPANY'S STEAMER. 


on the station. Their anticipations were so far realised 
that she was os by vessels of a larger c 
possessing greater speed, the 
and subseqently by the Metis an Doris. 

As they would remember, the service was extended to 
Sheerness, and the old rivals—the Woolwich and the 


| 43 | Burthen | Descri Doseription | 
Built in| Name of Builders. Depth. | in Tons of Paddle 
83 0. M. | Engines. Wheels. mes 
| 
| | ft. ft. ft. in. | in, | ft, in. 
Meteor 1844 | Miller, Ravenhill and Co.| 170 18 | 90 | 27494 Beam* Ordinary 87 | 8 0 | 80 | 18°26 
New Star .. 1847 Ditto 180 17 | 9 0 279% | Oscillating | Foathering 9 | 29 | 70 | 18°97 
Jupiter 2 1849 Ditto 165 1s | 9 0 | 26599 Ditto Ditto | 87 | 8 0 | 80 | 14°3 
Mars ., 1862 | Money Wigramand Sons| 180. | 18 10 0 | 2019¢ Ditto Ditto | 9 | 80} 9 | 40 
Venus.. .. 1854 C. J. Mare and Co. 180 18 | 9 6 | 20184 Ditto Ditto | | 9 | 


eepeny and was an offer to run from London to Mar- 
gate an 


with an engine of 50-horse power on board, and the fol- 


timber-built steamer to beat and be 


back for 200 guineas, the challenge being con- 
cluded in these words :—‘There are plenty of builders 
and engineers on the Thames who will equip a good 
much stronger 


* Removed from the Planet. 


Waterman’s Companies—were amalgama This 
joint company in 1865 became the owners of the 
saloon steam packets that were placed on the T* 
having purchased them in the Clyde. In the eos 

two vessels of this description were built by Messrs. L. 


Nymph, Elfin, and Oread, 
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Smit and Zoon, at the Kinderdyk in Holland, from a 
design furnished by Mr. T. C. Hide, of London, fitted, 
with engines of 140-horse power by Ravenhill, Salkeld 
and Co., for the Prusso-Rhenish and Lower and Middle 
Rhine Steam Navigation Companies. These proved such 
a success that two more of somewhat larger dimensions 
were laid down in 1870, all the above-named parties bein 
e in their construction. The two first perform 
the distance between Cologne and Mayence in eleven 
hours fifty minutes, the larger ones in half an hour less, 
being capable of carrying, each of them, 1000 pas- 


sengers; they were constantly employed in the 
conveyance of troops and stores by the Prussian 
Government during the Franco-German War. 
Length | Gross 
Name of vessel. ae Breadth. | Depth. *°®288° power 
diculars. | tered, nominal 
ft. im. | ft im. | ft. in, | 
Nymph .. 123 6 | 14 5 69 | 88 36 
Elfin 1s 2] 13 9 7 9 | 109 50 
Oread i 5 | 9 7 2 | 103 50 
Metis 141 0 | 16 8 6 8 4 40 
Doris 130 4 | i5 7 66, 7% | 40 


Mr. Ravenhill, having referred to three accidents to 
steamers, dealt at some length with the Princess Alice, 
urging that it is impossible to build a river steamer which 
shall be safe from collisions. During all the years over 
which his remarks had extended, the amount of traffic 
on the Thames had been increasing, until, in the year 
1874, the number of sea-going vessels arriving in London, 
including sailing ships and steam, foreign and coasting, 
amounted to 43,848, having a gross tonnage of 8,337,977 
tons. In the year 1878 these numbers had risen respec- 
tively to 47,728 and 9,415,873. These figures did not 
include the river craft, river steamers and barges. About 
7000 of the latter were registered, and it was computed 
that about 1000 of them pass daily from the docks below 
bridge into the Thames. During these four years twenty- 
one lives only had been lost through collisions of all 
kinds, The Waterman’s Company, he explained, had 
too much power in its hands, and required judicious 
control by legislation. The paper was illustrated by 
several diagrams, the more interesting of which we 
reproduce ; and several tables of the dimensions of 
steamers were given by way of appendices. 


Mr. Laird, who opened the discussion, held that it was 

a good thing that historical facts like those produced b 
Mr. Ravenhill should be put permanently on record. 
The Rainbow was built by Messrs. Laird at Birkenhead, 
and was the earliest iron boat in existence at the time. 
_ Mr. John Scott Russell then supplied some interesting 
information concerning shallow draught steamers, which 
he built, for service on the Rhine and other rivers. These 
boats had to cross from England to Rotterdam, and he 
was so tied up by conditions of light scantling, light 
draught, and small height—for the vessels had to pass 
under low bridges—that he had great difficulty in 
making them strong enough. He succeeded, however, 
by building them on the longitudinal system, and by 
working in the sides of the deck saloons with longitudinal 
bulkheads he got the virtual depth of the boat to 16ft., 
and they were quite strong and had done excellent ser- 
vice. He then went on to speak of the Princess Alice, 
and said that he had examined her wreck, and that she 
was well built and proportioned for work in a river like 
the Thames. 

Mr. . ye supplied some gaps in Mr. Ravenhill’s 
paper. e Genera) Steam Navigation Company had in 
1824 a celebrated steamer, the City of London, well- 
known, from the way in which it was painted, by her 
“corkscrew” funnel. The Little Western, built by 
Messrs. Ackerman, Morgan, and Co., of Bristol, was the 
largest river steamer at that time in Europe. She was 
the first boat fitted with Morgan’s feathering paddles; was 
a great success in her day, and is now or was recently 
discharging the duties of a coal hulk on the river. He 
remembered the trial trip of the Rainbow thirty years 
ago, built for the Rotterdam trade. The Vesta was a 
beautiful iron boat, she made the quickest passage on 
record, from London to Gravesend, twenty-seven miles; 
with a good tide under her, she traversed the distance in 
1 hour 25 min. He concluded by saying that if there 
were saloon boats put un the route from Dover to Calais, 
the comfort of the passage would be enormously 
increased, and there was no difficulty in doing this. 

Mr. Barnard gave some particulars of early steamers, 
and stated that the Ruby, a wooden boat, made the 
quickest passage to Gravesend, running the distance in 
1 hour 27 min, He also referred to Seaward’s atmo- 
spheric or open-topped cylinder engines in the South- 
ampton boats, Little Wonder Me Sapphire, which 
steamers were very fast. 

Mr. Martell said that a great deal had been heard in 
praise of Thames river steamers, but that at present, at 
all events, they were a disgrace to the metropolis. 
Nothing so bad could be found on any river in the world. 
As to the statement which had been made that it was im- 
possible to build riversteamers which should besafe in case 
of collision, he held an entirely different opinion. He 
believed a very safe boat indeed could be built by sub- 
dividing the hull into numerous water-tight bulkheads, 
and providing accommodation for passengers where they 
always sought it, namely in saloons on deck. Mr. Liggins 
in reply to Mr. Martell said that because of the competi- 
tion of railways on each side of the river better boats 
would not pay. This closed the discussion. 

Mr. Dixon Kemp then read a paper on “The Stability 
of Yachts.” In this he illustrated the application of 
curves of stability to three yachts all yawls, the Florinda, 
the Rose of Devon, and the Jullanar, showing the influ- 
ence of form on each. The Jullanar is much the deepest 
of the three, and her ultimate stability was enormous. 
In fact, she could not be upset, as her greatest righting 


moment was when she-was on her beam ends, but, in a 
moderate breeze, she would heel more than either the 
Florinda or Rose of Devon, and would not be so com- 
fortable as a cruising 7. He then discussed the rela- 
tive values of lead and iron ballast. It was an interesting 
and short paper, Lut one of limited application. } 

Mr. Denny opened the discussion by 
Mr. Kemp on the use of scientific methods of investiga- 
tion by yacht builders, and added that the only fault he 
had to find with the paper was that the author had not 
given the length of the righting arm, but only the 
righting moment. 

Mr. White took exactly the opposite view, and con- 
gratulated the author on giving them the righting 
moment and not the righting arm. He could not 
help thinking when he heard of 30 tons of lead ballast 
being put on the keel of a 100-ton yacht that such a 
craft was only a racing machine. The American yacht 
Mohawk was sunk at anchor by a sudden squall while 
under sail, vey her stability did not vanish until 
she had heeled 80 deg. $ 

Mr. Liggins thought that of the.three boats the Rose of 
Devon was the best, because she had most beam—a great 
charm in a yacht. 

Mr. John Scott Russell then delivered a lecture on 
“A Wave Line Form of Midship Section.” We 
regret that it is impossible to give an adequate 
idea of the spirit with which this lecture was de- 
livered, the skill of the speaker in_ illustrating 
his meaning, or the ingenuity with which he enforced his 
arguments. Mr. Scott Russell certainly performs a task 
of this kind better than any other engineer, if perhaps 
we except Mr. Bramwell. r. Russell began by saying 
that he would be very brief, because in reality the 
ogee on the walls would tell their own story with 
little more than a few hints from him. He then ex- 
plained that there were two kinds of stiffness or 
stability—one, that which kept a ship ~—— with her 
masts at right angles to the surface of still water, and the 
other that which kept her masts at right angles to the 
inclined surface of a wave. These were totally different 
things, and must be properly combined to get a good 
result. He then explained that a ship improperly formed 
and ballasted would when she reached the top of a 
narrow wave running at right angles to her length infal- 
libly turn over; and if the hatches were all battened down 
so that no water could get in, she would when she 
reached the top of the next wave be turned deck 


up again, provided her masts did not interfere 
to prevent her; and so on, as the crest of each wave 
was a. e then proceeded to show how a shi 
should 


formed to prevent this. sie | ascertaine 
what the depth of the ship was to be—whether 5ft. or 
45ft.—he proceeded in the same way. He described a 
circle whose diameter was equal to the depth of the ship. 
The centre of a could then be brought down below 
the centre of this circle by the weight of the engines and 
boilers, for this weight alone would be sufficient ballast 
for the steamer he was describing. The light water-line 
of the steamer would pass through the centre of the circle. 
Next he divided the circle into twelve equal parts, as 
shown in the annexed diagram, and from each he drew an 
FIc.! 
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ordinate. The first pair of ordinates were 1ft. long each ; 
the next pair 2ft. long each ; the next 3ft. long each, an 

soon ; and the figure got by joining the ends of these was 
that particularly beautiful cross section which was quite 
safe on the crest of any wave; and the curious fact about 
this cross section was that the length of the ordinates 
was invariable, whatever the size of the hull, as, for 
example, in a boat 2ft. deep, the cross section of which 
was very nearly that of a Thames wherry. It would take 


Fic.2 


him, he said, too long to give a mathematical demonstra- 
tion of the principles on which the figure he sketched 
was based ; that he could, perhaps, supply at another 
time, but he had long followed the rvle in his own prac- 
tice, though he had never made it public before. It 
must be understood that it was not a hard-and-fast gr 
but admitted of modifications to suit the > to) 
the shipbuilder. Mr. Russell was much applauded 

The discussion which followed was not important, 
turning principally on what Symonds had and had not 
done in modifying the forms of ships, and possessed little 
or no interest, save for the two gentlemen who took part 
in it. Lord Hampton, on the close of the discussion, 
adjourned the meeting until noon the next day—Friday. 


On Friday, business began with the reading by Mr. 
John, of Lloyd’s, of an excellent paper, which was too 
long to be reproduced in full in our pages. Its general 

urport will, however, be readily gathered from the 
following abstract :— 


On tHE CELLULAR ConsTRUCTION OF MERCHANT 


It is well known that Mr. Scott Russell, many years 
ago, advocated the longitudinal principle of construction, 


and that he applied it successfully to many ships of the 
mercantile marine, notably to the Great Eastern and the 
Annette, the two which are, perhaps, best known to 
naval architects. It is equally well known that the 
Admiralty have for years sionied a modification of this 
system in the bottom of their ironclads, known as the 
longitudinal and bracket-plate system, but although 
introduced more than twenty-five years ago, the lead in 
longitudinal shipbuilding was not followed up, and until 
uite recently there had been no sign of its active revival. 
ow, however, it is within the mark to say there are 100 
steamers built and building whose bottoms are construc’ 
on the longitudinal principle, or what is perhaps better 
described as the cellular system, amounting probably to 
upwards of 200,00¢ tons, and it is not outside the bounds 
of probability that a very few years will see the majority 
of merchant steamers constructed in this manner. 
The date of the Glasgow meetings may be marked as one 
having an important influence on this change, and the 
connection arises in this way. In describing the different 
modes of eon gd water-ballast tanks, Mr. Martell 
gave particulars of the construction of a little vessel in 
which he, together with Mr. Cornish and the author, 
were much interes for the arrangement of floors 
and brackets was made in their office as an_alterna- 
tive to a proposal of the builders to achieve the same 
object by a different distribution of material. This was 
the Fenton, built by Messrs. Austin and Hunter, at Sun- 
derland, in 1876. This is shown in Fig. 5. The Great 
Eastern is of course the greatest embodiment of the 
longitudinal system, and will always be associated with the 
names of Mr. Scott Russell and Mr. Brunel. This system 
in the Great Eastern was associated with an inner skin 
or double bottom, as is well known, extending up to the 
lower deck. In the Annette there was only a single 
bottom, but there are many points of extreme interest in 
her construction which it may be well to recur to, 
and in Fig. 1 is shown the arrangement of her 
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framing. An interesting sketch of this in perspective 


will be found in Vol. IIL, to illustrate Mr. Scott Russell’s 


valuable poate before alluded to. In that vessel it may 
be remarked that there was no ceiling whatever, ca. 

being stowed right down on the skin of the ship, and the 
tonnage measurements were also taken down to within a 
few inches of the bottom. The registered dimensions of 
the vessel were 201ft. 7in. by 30ft. by 16ft. 6in. depth of 
hold, and she measured 741 tons, There were six water- 
tight bulkheads, well stiffened by angle irons, and there 


were ten partial bulkheads 13ft. apart. The longitudinal 
girders were continuous and about 4ft. + on with single 
me pr on their outer and inner edges 18 by ;*; in bottom, 
and 14 by ;; in top sides, and they were connected to the 
transverse girders, or partial bulkheads by diamond plates, 
as shown on the sketch. The author next proceeded to point 
out what, in his opinion, are the objections to the Annette 
type of construction that prevented its finding favour, and 
extending into general adoption. In the first place, the 
7 requires a larger number of transverse bulkheads 
than is usually fitted, and this would be a serious disad- 
vantage in most trades, In the next place, there is a 


want of facilities for working ceiling, and without close 
ceiling in the bottom, and ceiling, or battens, above the 
bilges to keep the cargo free from damage by sweat and 
bilge-water, iron vessels have not, and are not likely to 
find favour with either shipowners, merchants, or under- 
writers. Again, the stowage would be greatly interfered 
with by the deep girders, extending as they did so far 
within the space measured for tonnage, thus renderin 
the cargo capacity small compared with the regis 
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tonnage ; and beyond this, the comparatively large areas 
of unsupported skin-plating would render her more 
liable to local damage from grounding, such as merchant 
ships have so often to endure, The weak point in the 
arguments in favour of the longitudinal system was, how- 
ever, the absence of any proof that a merchant ship of 
the same size, built to the ordinary scantlings, was 
deficient in longitudinal strength. Mr. John then con- 
sidered the use of the system in the Royal Navy, because 
the longitudinal system for shipbuilding may be almost 
said to have migrated to the Admiralty at the commence- 
ment of ironclad shipbuilding. ~ 


1 
FIG + 


of our lar steamers of 400ft. and 
upwards are provided with ample longitudinal strength 
by the simple method of iron decks, skin plating, and 
keelsons, without involving any excessive weight of hull, 
and the largest ship building at the present time, viz., 
550ft.in length for the Inman line, is equally well pro- 
vided in the same manner. It is only, then, where an 
inner bottom is required, either for commercial purposes 
or for additional safety, that we may look for the cellular 
system replacing the old established, simple, and well- 
tried mercantile transverse system of construction. 
When we look to water-ballast Pe a the 
aspect of affairs is quite changed. Mr. Martell, at the 
Glasgow meetings, showed a variety of systems of fitting 
these water-ballast tanks ; and the custom had become 
almost universal to fit the tanks on the floors as shown 
in Fig. 2, but with varieties in the details, according to 
the practice of the different builders. In this way the 
tanks were practically an addition to. the weight and 
cost of the ship, and, although they added appreciably 
to the strength of the bottom, they were not regarded as 
a necessary or integral portion of the structure. This 
fact has given rise to many proposals for embodying the 


tank arrangements more closely into the structure of the’ 


ship, but they were not put into practice until quite 
recently. The Fenton, of 784 tons — built by 
Messrs. Austin and Hunter, for Mr. W. Milnes, in 1876, 
is shown in Fig. 3. Heré, as in the Chilian ironclad 
the frames extend through the longitudinals, instead o 
being in short pieces between them, as in the Admiralty 
system, whereas the reverse bars are short. The 
frames and reverse frames are 2lin. apart, while 
solid plate floors and bracket floors are fitted alter- 
nately at every fourth frame, the longitudinals being 
further stiffened by vertical angles at every alter- 
nate frame. The vessel was a comparatively small 
one, and the structural as well as the local strength 
was deemed to be sufficient, and the vessel has been, the 
author believed, perfectly successful. When Mr. Denn 
took up the principle, he at first followed Mr. Martell’s 
description of the Fenton ; but the vessels he applied it 
to being about 2000 tons gross register, and thus much 
larger and heavier than the Fenton, he introduced addi- 
tional brackets at every alternate frame to secure greater 
transverse and local strength. This was a decided im- 
provement, and was introduced in the Chilka and Chupra 
class, built for the British India Steam Navigation Com- 
pany, in 1878. The same improvement was pre sed 
quite independently by Mr. J. Inglis, and it had also 
been discussed at Lloyd’s Register as a desirable step. 
In this form it has been applied very langel , but wit 
variations in detail, In most of the vessels built since, 
bracket plates have been fitted to every alternate frame, 
with solid frames at the bulkheads, under the engines, 
at pump wells, and under thrust chocks, shaft bearers, 
&c. In large vessels it is considered advisable that, in 
addition to the brackets, solid intercostal floors should 
be spaced at regular intervals throughout the vessel, at 
distances according to the size of the ship and the depth 
of the double bottom. 

Mr. John then described at great length the details 
of various systems of cellular construction. In Fig. 4 
are contrasted two systems of construction. In some 
calculations made recently by Mr. John for taking a 
fixed length of ship with the bracket system of framin 
and with ordinary floors, the transverse strength o 
the first seam with the bracket system was but little 
greater than with the floors where the seam at A was 
single rivetted ; but when it was double rivetted the 
strength of the bracket system was immediately increased 
upwards of 20 per cent. This arises from properly 
utilismg the inner bottom as a top flange for the girder 
—changing, in fact, an inefficient into an efficient flan, 
Another comparison was to put a solid lightened plate be- 
tween the keel and the first longitudinal girder, as shown 
That increased the transverse strength about 30 per cent., 
or rather more than the double rivetting of the inner 
bottom seam. These figures show how important it is 
when we come to merchant ships of t size, where the 
numer of transverse bulkheads is limited, to attend to 
the edges no less than the butts of the inner bottom. In 
reference to the arrangement of material in this system 
of double-bottom, the question whether the reverse 
frames should be continuous or intercostal is a moot 
point. Some builders are of opinion that the top angles 
of the longitudinal girders should not be cut under any 
consideration, while others would not hesitate to cut 


. | had very little reason to comp 


these angles or the girders themselves to get more trans- 
verse strength. ¢ reverse bars are generally fitted 
intercostal, but they are sometimes extended through 
the girders as in the Admiralty system. When the 
seams of inner bottom aré placed between the girders, 
there cannot be much, if anything, gained by making the 
reverse bar which carries the brackets continuous, for it is 
abundantly strapped where cut at the girder by the 
rivets in the brackets on one flange, and the inner 
bottom on the other. It is not therefore worth while to 
cut the longitudinal angles for this one. The interme- 
diate reverse bar is, however, different. It is necessary 
to the rigidity and efficiency of the inner bottom as au 
important part of the structure, but fitted alone in short 
lengths it does not make a good mechanical arrangement. 
If, in lieu of this angle fitted in short lengths below, it 
could be made continuous above the inner bottom, a 
stronger combination would be made; and it need not 
necessarily create any difficulty in the arrangement of 
the wood ceiling; or even if instead of the angle a 
thick continuous strap were worked on top, the com- 
bination would be better than at present, if the difficulty 
of keeping the tank top ep ny can be got over. The 
rivets in the brackets, and in the angles which connect 
them to the outer and inner bottoms as well as to the 
girders, should be closely spaced to utilise the full 
strength of the system, and failing this, it is easy to 
make serious errors. Indeed, the necessity for extreme 
care in matters of detail prevails in this as in all new 
systems, and will continue to do so until it has become 
customary, and the larger the ship the greater becomes 
the danger if any important features are overlooked. 


It will be remembered that in the discussion on Mr. 
Martell’s paper Mr. Scott Russell was understood to say 
that he regarded double bottoms as being dangerous. On 
the conclusion of Mr. John’s paper he rose at once to sa 
that he was misunderstood, and that if he had conveye 
the idea that double bottoms were a source of danger he 
retracted every word he had said. But unless a double 
bottom or cells in cellular ships were so made that all 
the iron was accessible to the painter, then the ruin of 
the ship was certain. In all his practice he had never 
made a cell into which he could not go himself. As for 
the Great Eastern it was not generally known that that 
ship only had a double bottom for a portion of her length 
in the middle. Forward she had a water-tight deck, very 
low down, and aft she had two long water-tight compart- 
ments at each side of the screw alley; but in those 
places double bottams could not be used because the 
cells must have been too small in consequence of the 
shaping of the ship to let a man get into them. He 
might say, as a matter of interest, that Lloyd’s had black- 
balled every ship he built with a double bottom for years, 
and it was only on his own personal guarantee that he 
could induce Lloyd’s to give them a place in their books. 
A new generation at Lloyd’s was, he was pleased to find, 
of a different way of thinking. Wonder had been 
expressed that the longitudinal system had not been fully 
adopted. But he might say that some years ago the men 
in the shipyards in the Clyde were so skilled that they 
built ships almost without moulds. .A very large board 
was hung ed in the yard on which were set out the 
frames, and the men crowded round it, and each man 
selected two or three frames and agreed to make them, 
and such was their skill that this work was done to 
perfection. Now, when men had been educated up to 
such a pitch as this it was practically impossible to un- 
educate them and train them into adopting a totally dif- 
ferent system of working. a 

Mr. Denny, after some general criticisms on the con- 
struction of ships, stated that the cost and tonnage weight 
of aship, built either as shown in the right or left-hand 
side of Fig 4, would be the same. The rise of floor was an 
excellent feature, as it helped to drain the bilges, and 
saved about 80 tons of “tonnage” in a 2000-ton ship. 

Mr. White, of the Admiralty, defended the Admiralty 
practice of construction from a charge brought against it 
that it put metal in the wrong place. It was true that 
the strains on the bottom of a man-of-war did not exceed 
1 ton per square inch, but they wanted more than longi- 
tudinal strength. They wanted local stiffness, and this 
could be best and most cheaply got as it had been got, 
in the ships of war most recently designed at the 
Admiralty. 

Mr. J cn said a few words in defence of Lloyd’s, 
stating that he found in the books that the Baron Osy, 
built by Mr. Scott Russell in 1856, had been classed, 
which was at least six years earlier than the date given 
by. Mr. Russell as that at which they had accepted his 
ships. 


At the close of the discussion Lord Hampton called on 
Mr. Denny to read his paper 


On STEEL IN THE SHIPBUILDING YARD. 


The purpose of this paper was to state as shortly 
as possible some of the experience Mr. Denny’s firm 
have had in the use of mild steel during the last 
two years. After giving a historical summary of the 
use of steel by his firm, he went on to say that the 
paper referred entirely to steel of Siemens-Martin 
description. Of the steel he dg to them they have 

ain; indeed, their only real 

ound of i, at has been the uncertainty of its 
elivery—a fault arising probably from the newness of 
the works, but none the less vexatious and serious. 
Unless the various steel works improve in this particular 
they will seriously damage their own prospects, and a 
word of warning upon the point may not be amiss to 
them. In their latest contracts Messrs. Denny have 
returned to iron for no other reason than d of seeing 
their yard disorganised through the bad deliveries of 


material. The method of testing adopted by dards has 
also greatly aggravated the effects of the bad deliveries, 
and will be referred to furtheron. Regarding the behaviour 
of the steel in working he quoted from a letter addressed 
to Mr. Waymouth on the 28th of last month, in reply to 


an inquiry made by him on behalf of Lloyd’s Committee, 
for information upon the subject. This letter was all in 
favour of steel. Out of a consumption of about 7000 
tons of steel only half a dozen failures took place ; 
indeed, in a smaJl steamer now being built of sen’ by the 
firm, they have had to reject for failure under manipula- 
tion more plates than the total number of failures in 
steel reported upon. Messrs. Denny’s foremen and 
workmen speak most contemptuously of going back to 
iron. Their confidence in the power of steel to do every- 
thing and stand everything, excepting working at a black 
heat, is of the firmest nature, and it will be acknowledged 
such confidence cannot be causeless. Among the earliest 
experiments made by Messrs. Denny was a series of tests 
intended to find out whether rapidity in breaking the 


pieces under tensile strain affected their results disadvan- , 
The inquiry was forced upon them by objec- 
en 


tions ta to rapid testing, and its results very much 
surprised them. The time was taken by a chronograph 
started whenever the lever of the testing machine .fioated 
and stopped when the piece broke. From a hard plate 
twelve test pieces were prepared in the usual way, one half 
of them being tested as rapidly as possible, and the other 


half slowly. The first series, broken in an average time — 


of about a minute and a-half, showed an average of 
40°63 tuns of tensile strength, and 11°96 per cent. exten- 
sion. The second series, broken in an average time of 
eleven minutes fifty seconds, showed a mean tensile 
top. of 39°86 tons and 11°48 per cent. of extension. 
The difference is hardly worthy of mention. A similar 
set of experiments was carried out on a mild plate, and 
at three different rates of speed. Practically no differ- 
ence was shown in the results. Both sets of experiments 
pes a a slightly less extension tested slowly than 
quickly. 

_ Another set of experiments referred to the effects of 
simple annealing. Eight test pieces were cut from each 
of two tin. plates, one known to be hard and one known 
to be very soft. After being prepared in the usual way, 
one half of each set of pieces was carefully annealed. In 
the hard plate we have a mean tensile strength unannealed 
of 32°97 tons, and a mean percentage of extension of 16°65. 
The asta | reduced the mean tensile strength to 
28°52 tons, or by 13°5 per cent., and raised the percentage 
of extension from 16°65 per cent. to 24°12 per cent., or by 
45 per cent. The soft plate showed unannealed 266 tons 
mean tensile strength, and 24°32 per cent. mean exten- 
sion. Annealing lowered the tensile strength to 24°05 
tons, or by 9°6 per cent., and raised the extension to 29°8 

er cent.—22'6 per cent. ofa rise. It is curious that the 
hard plate, although decreased in strength and increased 
in extension by annealing, showed no improvement in 
the bending test due to annealing. A similar set of 
experiments was made upon a }in. plate of mild nature. 

he decrease in tensile strength shown here is not more 
than 5°6 per cent., and the increase in percentage of 
extension does not exceed 7'3 per cent., the annealing 
being Naga less powerful for change in thick than in 
thin plates. However this may be, there are apparently 
two lessons to be learnt from the foregoing experiments, 
and these are, that hard plates may be brought within 
desired limits of strength by simple annealing, and that 
soft plates may be injuriously reduced by the process. 
This latter is a matter of serious moment, especially 
when we are, as now, dealing with steel of light tensile 
strength. If plates of 29 tons average strength are.to be 
annealed, and thereby reduced to 26 tons, it is evident 
we shall end in working with a material in many parts of 
a ~ of less strength than assumed in our calculations. 
On this account the firm have preferred the practice of 
rimering punched holes, where such was required, to 
annealing the plates. The rimering removes auy bad 
effects of punching, and without lowering the general 
strength of the plate, which the annealing unquestionably 
does. In connection with this matter of annealing, there 
very early arose a point with regard to the beam knees of 
the steamers they were building, as to whether we should 
not anneal after finishing them. These beam knees are 
split and welded in several heats, and Lloyd’s authorities 
expressed some doubt as to whether it would be prudent 
to pass them without annealing as a whole, For a con- 
siderable time therefore the firm were in the habit of 
annealing the beam ends, but latterly they had not done 
so, and have had no cause to regret the change. 

Last year the author’s partner, Mr. Brock, had occa- 
sion to have some experiments on rivetted joints made 
a Mr. sXirkaldy. These joints were formed of steel 
plates, and mvetted with steel rivets. In four cases 
complete shearing of the rivets took place, and these 
cases showed successively 19°4, 20°6, 19°2, and 19°8 tons 
shearing strength per square inch of rivet area, or a 
mean of roughly 20 tons. As the rivet bars from which 
these rivets were made had a tensile strength of 28°9 
tons per square inch, this result not only astonished but 
rather disquieted them, and led them in their ship work 
to treble-rivet all the skin butts in the steel ships they 
were building for half the mig. oy amidships, completing 
all the rows, so as to bring the strength of rivet area 
up to the strength of the most heavily punched part of 
the plate. The result was certainly widely divergent 
from that assumed to occur in iron where the shearing 
and tensile strength per square inch of area are sup- 

sed to be identical. They, therefore, commenced a 

ouble set of experiments, all with drilled rivet holes, 
and included in them, besides the comparison of iron 
and steel rivets, a further comparison as between. 
hydraulic and hand-rivetting, and as between scrap and 
homogeneous steel rivets, They also added. to these a 
set of experiments on the effect of taking the sharp 
corner off the cutting edges of the rivet holes, to see 
whether this expedient would increase the shearin 
strength of the rivets. The hand rivetting showed muc 
less regularity than the hydraulic, and is, on the whole, 
inferior to it, 
rivetting, we must assume that the scrap steel rivets 
have about 21 per cent. more shearing strength than iron 
rivets, and that the homogeneous steel rivets have about. 


If we judge purely by the hydraulic. 
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5} per cent. more shearing strength than the scrap-steel 
rivets. The difference between the scrap and homo- 
geneous steel is slight. Between the scrap-steel rivets 
and the iron ones 21 per cent. of a difference should, 
however, be sufficient to recommend the former, or rivets 
of homogeneous steel. If any action of a galvanic 
nature is set up between the steel plates and iron rivets, 
as has been suspected, a further reason for preference 
may be ~ een gy It may be asked why the steel rivets 
in Mr. Kirkaldy’s tests sheared at a mean of nearly 
20 tons per square inch, and those in the experiments 
now described at say 24} tons. In the rivets tested by 
Mr. Kirkaldy the diameter was 1°13in., while in the rivets 
tested by the firm the diameter was ‘82in., and it is 
poe the smaller size of rivet may, area for area, be 

tter able to resist a shearing strain. It is also possible 
that shearing a single rivet may show more favourably 
than shearing a number. The blunting of the edges of 
the holes seems to have brought the hydraulic rivetting 
up from 23°3 to 24°3 tons, and the hand rivetting from 
21°6 to 243 tons shearing strain. Taking a fair view 
of the matter, the author did not think it would be 
prudent to assume in ship rivetting—which must in 
the most important part, the skin, done by hand 
—a higher shearing strain than 22 tons per square 
inch of area, against say 19 tons for an iron rivet. The 
author then went on to ask—Is it necessary we should 
restrict ourselves to such very mild steel? He thought 
not. Till very lately his firm did so, but our last con- 
tract for steel for a large light-draught steamer had limits 
of tensile strength from 29 to 33 tons, and we onl 
required an extension on 8in. of 18 per cent. This 
increased strength in the steel will greatly help the 
rigidity of the steamer. He held that it has been too 
readily assumed that steel of high tensile strength is 
unsuitable for shipbuilding. Anyway, unless we can 
work it, we shall never reap the full benefit steel can 
confer. Would it not be possible, perhaps, while making 
the shell plates of a softer material as being more liable 
to collision, to make all the inner plating and framing of 
a harder and more rigid steel? Something might in any 
case be done in raising the lower limit of tensile strength. 
The results put before you as to the test averages clearly 
show that the steel makers can work to close margins, 
and might be induced to work closer still. 

So far the development in mild steel has been in the 
direction of a steady rise of strength. The Admiralty, 
who took the lead in the matter, and who deserve the 
thanks of the country for their efforts and success in 
improving the manufacture, adopted 26 tons and 30 tons 
as limits. Lloyd’s, following them, adopted 27 tons and 
31 tons, and the Liverpool Underwriters 28 tons and 
32 tons. Regarding the future of steel, it seeris to him 
that there are four matters of doubt and difficulty. The 
first of these has been alrcaly referred to, and is the poor 


“delivery of material as yet attained by the various steel 


works. The second matter is the aggravation of these 
bad deliveries by the practice of testing adopted by 
Lloyd’s for shipbuilding material. This practice consists 
in testing in the yard after delivery of the material, and 
has been the source of exceeding annoyance, expense, and 
delay to builders using steel and classing at Lloyd’s. 
The first is that is that it never can be as efficient as 
testing at the manufacturers’ works upon the material as 
roiled, because there the surveyors can see a bending test 
made from each plate and bar as they are sheared or cut 
to length. It must also be remembered that tests can be 
enforced more rigidly, and will be accepted more wil- 
lingly at the makers’ works, upon small quantities than 
in the yards upon large quantities, made costly by car- 
riage, and certain to be made more so by return carriage. 
A second objection 1s the expense thrown on builders of 
forming a testing staff, and erecting a machine or paying 
for the services of a public machine, when the necessary 
apparatus and staff already exist and act at the makers’ 
works. A third objection is that the shipbuilding yard 
is turned into a storehouse for material which cannot be 
immediately used, and may not be used at all. Any 
practical s yee will readily understand the pecu- 
niary loss and delay involved in this. A fourth objec- 
tion, and the most serious, is that the delays and 
uncertainties involved in testing at the yards, not only 
tend to, but actually do, disorganise those establishments. 
In the case of their own firm, they had lost some of their 
best workmen through this cause. Lloyd’s Committee 
have it under consideration to remove this very serious 
difficulty, and he sincerely hoped they would do so. 
Another difficulty in the way of steel is its supposed 
greater liability to corrosion than iron. Till now, upon 
this point the experience of his firm had been small. 
The Taeping paddle steamer, built of Bessemer steel by 
them in 1876, has been so far reported upon most favour- 
ably in regard to the matter of corrosion. On the other 
hand, a small twin-screw built by them of Siemen’s- 
Martin steel in 1878, for trading in the creeks of the 
lower Irrawaddy, has been reported as showing a con- 
siderable amount of pitting between the light and load 
water-lines ; but the reports sent home are not sufficiently 
full to enable the cause ‘of this pitting to be defined. It 
may be due to the peculiar brackish water in which the 
steamer was working, as compared with the fresh water 
in which the Taeping runs. The fourth difficulty in the 
way of steel is the doubt entertained by some as to its 
reliability and safety in actual service in a ship. This 
doubt would, he believed, be finally and fully overcome. 
Their experience, already referred to, of its behaviour 
under manipulation, ought to tell strongly in its favour, 
and the report on the gry Se repairing of the first 
sea-going steel steamer, the Rotomahana, after running 
on to and over a rock, ought to convince many not only 
of the reliability but of the actual safety a properly 
made steel. This report and numerous tables were given 
in an appendix to the eo 

As soon as it was concluded Mr. Kirke rose to suggest 
that Mr. West’s ye should also be read and the dis- 
cussion taken on both at once. This suggestion was 


put to the meeting by Lord Hampton and carried The 


YY | reliance 


saniworly. Accordingly Mr. West then read his 
paper on “ Steel.” 
ON STEEL For SHIPBUILDING. 

In a paper read before this Institution in 1875, 
Mr. Barnaby, Chief Naval Architect of the Royal 
Navy, used these words:—“The question we have 
to put to the steelmakers is, What are our pros- 
pects of obtaining a material which we can use with- 
out such delicate manipulation and so much fear and 
trembling? . . . We want a perfectly coherent and 
definitely carburised bloom or ingot, of which the rulls 
have only to alter the form in order to make plates, with 
qualities as ay ao and precise as those of copper and gun- 
metal, and we look tothe manufacturersfor it.” It is largely 
due to the influential example of the Admiralty, and to the 
firmness with which Mr. Barnaby and his staff have in- 
sisted on uniformity of quality, that we now have steel 
which may be used with as much confidence as iron, and 
which demands no exceptional precautions. The test 
standards of the Admiralty and the classification societies 
are too well known to need detailed recapitulation here. 
They will be found ix extenso in the appendix to this 

per. They all consist of tensional tests, magremanane 

y cold bending tests after heating the samples to a red 
heat and suddeuly cooling them in water. The Admiralty 
and Lloyd’s superadd to these the requirement of a 
definite percentage of elongation before fracture under 
tensional strain. In the tests made by the Liverpool 
Underwriters’ Registry this elongation is always noted, 
but no definite percentage of extension is demanded, 
being p on the temper bending tests to 
show whether the material is of suitable ductility. 
The principal difference between the standards of the 
Admiralty, Lloyd’s, and the Liverpool Underwriters’ 
Registry is in the limits of ultimate tensional resistan 
the Admiralty requiring that the breaking strain sha 
lie between 26 and 30 tons per square inch, Lloyd’s 
between 27 and 31 tons, and the Liverpool Underwriters’ 
Registry between 28 and 32 tons. A material which is 
stronger than the best iron, and which will double up 
cold without fracture, has very t charms for the 
practical shipbuilder. The ductility of such material 
makes it well suited for the ordinary processes of the 
shipyard, where neither drilled rivet-holes nor careful 
annealing can as yet be economically practised. Further, 
since collisions and —— are constantly occurring, 
the use, in the hulls of vessels, of a material possessing 
the very excellent quality of bending without breaking 
may easily be the means of preventing accidents of this 
character from ending in total loss. Such a material is 
now produced by the steelmakers in response to Mr. 
Barnaby’s challenge, and they have practically given us 
steel plates and bars with qualities “as lar and pre- 
cise as those of copper and gun-metal.” Having gained 
this vantage ground, we may fairly look round to see 
what our next step may be. The object which ordinary 
merchant shipowners have in view in adopting steel as a 
material of construction, is to secure with the same 
strength a lighter vessel than can be built of iron, and 
only by this inducement can the greater cost of the 
material be met. An important increase of tenacity as 
compared with iron is therefore a commercial necessity. 
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The committee of the Liverpool Underwriters’ Registry 
felt the necessity of securing greater strength in the 
material if any important reduction of scantling was to 
be allowed, and they adopted as their minimum standard 
of tenacity 28 tons per square inch. This limit was 
fixed in great measure out of deference to the Admiralty 
regulations. Shipbuilding steel is as yet only made at a 
few establishments, and since Admiralty orders were 
almost sure to be executed concurrently with orders for 
the mercantile marine, it was manifestly convenient, in 
aiming at a higher standard of strength, to contrive the 
limits to overlap ; thus material of a tenacity of 28 to 30 
tons per square inch would pass both the Admiralty and 
the Liverpool Underwriters’ Registry tension tests, and 
would also fall within Lloyd’s limits. Material of 28 
to 31 tons would pass with both Lloyd’s and the 
Underwriters’ 27 to 30 tons 


would pass both the Admiralty and Lloyd’s—see Fig. 1.— 
The present testing practice of the Liverpool Under- 
writers’ Registry is as follows:—From every parcel of 


plates or bars, one in each fifty or fraction of fifty is 
selected by the testing surveyor as a representative 
sample. From this plate or bar, pieces are cut in the 
ordinary way for tension and for temper-bending tests ; 
they are taken lengthways or crossways of the plate in- 
differently, and occasionally in both directions ; they are 
taken from the crop edges and ends of the plates when 
these are large enough to allow it, so that if the tests 
are successful the plates are not spoiled for their in- 
tended purpose. ‘I'he tension pieces, after being suit- 
ably shaped, are broken in the testing machine. The 
elastic limit is approximately noted. The breaking 
weight is carefully observed, pains being taken to see 
that each increment of load has produced its full effect 
before the load is further increased. The gross elonga- 
tion and the fractured area are then measured and noted. 

main object of the tensile test is to ascertain the ulti- 


mate strength of the material, and to secure that the 
weakest plates shall at least have a tenacity of 28 tons per 
square inch. ‘emper-bending tests are also made to 
ascertain whether the material will harden to such an 
extent under sudden and extreme ch of tempera- 
ture as to unfit it for the mechanical operations of 
working into place, and also to ascertain whether the 
material is capable of a extreme changes of 
form without fracture. Though the amount of elonga- 
tion under tension is noted it is not considered a matter 
of very vital importance, because the bending test is 
itself an elongation test of a very complete kind. If, 
before bending, a series of equidistant points are marked 
upon what will be the convex side of a bending ago | 
and are again measured after bending, it will be foun 


that the distance between them at and about the crown 


of the bend has materially increased, and that a local 

elongation has accrued at that point »mounting to even 

40 or 50 percent. In the diagram, Fig. 2 represents a 
A 


temper-bending sample, Fig. 3 being scribed from an 
actual sample after bending ; Fig. 4 shows the sample 
enlarged, with the equal divisions marked upon it, and 
also an expansion of its convex surface after bending. 
The percen of elongation are taken from the same 
actual example. The part elongated by the process of 
bending is marked A to B in each figure. 

After referring to the various arguments for and 
against various tests, the author went on to advocate the 
establishment of a minimum standard of tenacity with- 
out any maximum limit. What shall this standard be? 
At — the Admiralty, Lloyd’s, and the Liverpool 
Underwriters’ Registry have fixed as their minima 26, 
27, and 28 tons per square inch respectively. But if we 
are to secure a quality of material which will allow im- 
portant reduction of scantlings, and yet retain the stiff- 
ness and the strength which we look for in our ships and 
steamers, we must have a higher tensional resistance 
than any of the minima which he had quoted. Look 
over the tension scales of the Admiralty, Lloyd’s, an 
the Liverpool Underwriters’ Registry Fig. 1, it will at 
once be seen that 30 tons per square inch comes within 
the scope of every scale, and thus carries with it the 
jie of approval of authorities whose very nature is 
caution. 


Mr. F. J. Bramwell began the discussion on the two 
foregoing ye ee He was pleased to hear it advocated 
that there should only be a minimum limit assigned to 
the strength of steel. Let it be made as strong as pos- 
sible, and let it be tested, not for strength once the mini- 
mum limit was reached, but for ductility. He hoped yet 
to see very ductile steel with a minimum tensile strength 
of 32 tons, or even 34 tons. , 

Dr. Siemens, after expressing his approbation of the 
two papers which had just been read, went on to [cy 
his regret that he had to disagree with Mr. Bramwell on 
seve ints while agreeing with him in others. He 
was rather in favour of a maximum limit of strain, 
because with its aid we were more likely to get what 
was wanted. For himself, he did not quite believe in 
the very strong steel being required. If we took a steel 
which had a breaking strength of 50 tons to the inch, it 
would when tested not elongate more than 6 per cent. 
before it broke ; but if we took a 30-ton steel and tested 
it, it would be found to elongate as much as 20 pet cent., 
and such was the reduction of area at the point 
of fracture that the real breaking stren of that 
steel was not 30 tons, but 36 tons per inch. Furthermo 
under legitimate loads the weaker steel was just as 
as the other. For example, let one bar be taken of 50 
ton steel, and another of 30 ton steel, the elongation of 
both will be equal, up to a strain of 15 tons, and when 
the loads were removed there would be no permanent 
elongation in either bar. If the load were augmented 
to 20 tons, then the softer steel would take a permanent 
set, but not the hard steel. It was the duty of the naval 
architect then, not to strain the steel in his ship to more 
than 15 tons on the square inch. If he kept down to 
this limit, the soft steel would be virtually as strong as 
the hard steel, and much better. ‘If a ship bumped on a 
rock, it was a chance whether the hard steel would or 
would not give way, but the soft steel would certainly 
not crack. Again, the mild steels — no ann 
in working, but the hard steels must be annealed ; an 
they would do well to remember that by annealing not 
less than 20 = cent. of the strength of the steel was 
sacrificed. Again, the low steel might even be punched 
without injury, and if it got a chill it was none the wo 
but this was not the case with hard steels. He wou 
be very sorry to see ductility abandoned in favour of 
, and it was not easy to see how the twocould be 
combined. 

Mr. Martell said that it was certain that the high steels 


lost more in manipulation or by punching than the mild 
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steels, and the limit laid down by Lloyd’s had been 
selected with t care and deliberation. As regarded 
Mr. Denny’s objection to Lloyd’s rule that steel plates 
should be tested in the ship-yard, and not at the maker's, 
he must point out that a very heavy responsibility 
devolved on Lloyd’s, and they must protect themselves. 
They had to deal not with makers of steel plates, but 
with shipbuilders, and it was the shipbuilders to whom 
they looked for proof that the metal was got The 
pe fea did not like the course adopted by Lloyd’s, 
and he was sorry for it, but there were other interests 
than those of the shipbuilders to be considered. 

Mr. Kirk said that it seemed to him that there was a 
case before them to be tried, Lloyd’s v. hg gage and 
he must pronounce his verdict against Lloyd's. After 
wasting weeks and weeks for steel plates, which it was 
almost impossible to get from the makers, it was very 
aggravating if a lot of the plates had to be sent 
back to the works, causing more delay and great 
cost. At the works there need be no delay or trouble 
because there was plenty always sheared off the plates 
for test samples. How was it that Lloyd’s were so par- 
ticular about steel and cared so little about iron? while 
he had to his own knowledge seen as much as 15 ‘9 
cent. of the best Yorkshire iroa rejected because it failed 
when being worked. If iron was tested it would be 
found to behave much worse than steel. All the steel 
worked up into boilers was tested at the works; why not 
do the same with steel for ships? He was in sympath 
with those in favour of high steel. The maximum limit 
had driven makers to produce a steel as like iron as pos- 
sible, and very little better. As for the hot tempering 
test he valued it not at all. It was useless in the case of 
a ship which never had her plates heated red-hot. It 
was true that might be useful for a few plates and beams 
which had to be bent hot, but only for these. He feared 
there was a t deal of sophistry in Dr. Siemens’s argu- 
ments, and for his part he would like to see 35 or 40-ton 
steel used instead of milder qualities. 

Dr. Siemens begged to explain that he had used no 
Ps yore arguments, and that the stiffness of a steel 
did not depend on its ultimate breaking strength. Soft 
steel was just as rigid as hard steel, so long as the strain 
did not exceed fifteen tons per square inch. : 

Mr. W. Parker, chief engineer surveyor to Lloyd’s, said 
that boiler-plates underwent almost incredible tortures 
in the way of bending and hammering. There had been 
now 3000 tons of boiler-plates worked up in boilers for 
160 ships. Some time since there had been a discussion 
on the failures of steel boiler-plates, and since that 
failures had disappeared, not a single failure had occurred 
at least. Some time since 3000 tons of steel made on 
the Continent came under his notice; of this 400 plates 
were for boiler-making. It stood all tests well, bearin 
a strain of 26 to 28 tons. Itcould be bent double col 
and appeared to be excellent, yet when they came to work 
it, ten flanged tube platesall cracked. As the mechanical test 
could not account forthis hehad a chemical analysis made, 
but there was scarcely a perceptible difference between 
the foreign steel and an English steel which was perfect 
in quality. Then he tried hot tests and found that a steel 
which at 60 deg. could bear 30 tons would or 32 tons 
at 450 deg., while at 600 deg. its strength fell: to 
25 tons. The English and the roy steel behaved 
just the same way. Then he tried to find out how the 
plates were made, and he then learned the cause of the 
imperfection of the foreign steel, which was that the 
plates were rolled so small that enough could not be 
sheared off the edges. When the plates were made 
bigger, and enough margin was sheared off, all difficulties 
disappeared. In iron boilers it was the practice to make 
the sectional area of the rivets in a seam equal to that 
of the plate, but this would not do with steel, and he 
found that a steel plate which would stand 26 tons per 
square inch could not be made into a seam stronger than 
19 tons on the inch, which was very disheartening, but 
by augmenting the size of the rivets the difficulty might be 
got over. As to the corrosion of steel, he might say that 

e had recently had an opportunity of examining the 
plates of the new London and Brighton Railway Com- 
pany’s steam boilers. The shells were of steel, the fur- 
naces of Lowmoor, and the tubes of brass, and the water 
was changed only once in three weeks ; yet the boilers, 
after two years’ service, certainly showed no more sign 
of corrosion than would an iron boiler 7 used. 

Sir John Alleyne denounced the practice of testing at 
the ship yard, as insisted on by Lloyd’s, —_— in a 
forcible manner the arguments of other speakers. 

Mr. John Corrie, as a member of Lloyd’s committee, 
defended the system, but he added that the committee 
was now considering the propriety of rescinding the rule, 


and permitting the tests to be made as for boilers. So 
far, it appeared 
rivetted j 


that it was quite impossible to make a 

oint which should have a tensile strength of 
30 tons per square inch of section, and this being so, it 
was, of course, ridiculous to make a steel which was 
stronger than 30 tons, and perhaps lose more valuable 
qualities. 

Mr. Thorneycroft wanted to see the rules permit a steel 
to be used which would stand over 31 tons per inch. 
After all, working was the grand test. Even hard steel 
would stand, if the truth were known, what iron would 
not stand. 

_ Mr. Hamilton held that any required strength could be 
given to a rivetted joint by the use of butt straps and 
plenty of rivets. He had seen as many as 4000 tons of 
steel tested at the works, and all good. 

Mr. Riley stated that Mr. West had done him the 
honour of quoting what he, Mr. Riley, had said five years 
before. They could not deliver steel faster because of 
the demand. He did not care for strong steels, and he 
would not like to see any departure made from the 
existing systems of testing. He thought they had now 
got out of Mr. Barnaby’s region of “fear and trembling,” 
into a region of safety. He should be sorry to see the 
system of testing abandoned, as it made the reputation 
of the steel and its maker. 


Mr. Laird said that his firm was one of the very first 
to use steel forships. They had built them in 1858, and 
a strip was cut off every plate in those days and tested. 
His firm always used steel rivets, save on Admiralty 
orders. As regarded the strength of steel plates, he 
might say that the steam me Seem Cock once bumped 
on the end of a sunken winch or something of the kind, 
which stove in a ae the cavity precisely resemblin 
a large dish cover, but there was no hole, and the c 
round the cavity was so oo that the leakage 
was quite inconsiderable. If the plate had been of iron 
the ship would have sunk. 

Mr, Adams stated that some experiments were nuw 
being carried out for the Board of Trade to ascertain the 
relative stréngth of iron and steel fiat plates under pres- 
sure. The steel was made by the Steel Company of 
Scotland, and sustained 2050 lb. over a given area, while 
iron, under precisely similar conditions, gave way with 
1200 ib. 

Mr. Duncan held that as Lloyd’s had to certify to the 
quality of a certain structure—that is, a ship—they must 


test steel. 


A few words from Mr. Inglis brought the discussion 
to a close, and the meeting adjourned until seven p.m. 


At ten minutes nowt seven p.m. Lord Hampton took 
the chair, and Mr. McFarlane Gray proceeded to read 
a paper entitled “A Simplification of the Thermody- 
namics of Steam.” This is a very curious contribution 


'Y | to the literature of the subject, and was quite out of 


place ina meeting of practical men. We have found it 
— impossible to prepare an abstract of it, and so did 
the author. It was soon apparent that however fully and 
clearly Mr. Gray understood his subject, he had failed to 
= clear impressions to his audience. Inasmuch as it 
dealt largely with the atomic theory, and what may be 
termed the physics of the ether, this is not remarkable. 
Mr. Gray stated that the paper represented the result of 
years of thought on his b pce and it could hardly be 
expected that others would absorb it in a few minutes. 
When three-yuarters of an hour had been spent and the 
paper was not half read seroma’, Lord Hampton inter- 
posed, and suggested that Mr. MacFarlane Gray should 

ive an abstract of the remainder. This he proceeded to 

0, but his lecture wandered far away from the subject, 
and even it had to be brought to a sudden conclusion. So 
the paper was taken as . There was no discussion, Mr. 
Scott Russell remarking with much truth, that in the 
wonderful dance of atoms of which they had heard, 
there was so much that was metaphysical that no meet- 


ing of practical men was likely to be able to discuss it. 
ir. Flannery then read a paper, which we have not 
space to publish this week. 


This was followed by a brief discussion, in which the 
various speakers all took the view that Mr. Flannery was 
far too sanguine in his views, and that the rate of com- 
bustion was after all very small indeed. Admiral 
Selwyn seized the occasion to deliver a long panegyric on 
the Perkins’ system and the yacht Wanderer. 

The business of the meeting concluded with the read- 
ing by Mr. Merrifield of a paper on Amsler Laffon’s 
Integrator, which we also hold over. 

This was followed by a brief discussien, and then 
a very handsomely-illuminated address was presented to 
Lord Hampton on his leaving the chair which he had so 
ably and honourably filled for twenty-one years. Sir 
Spencer Robinson expressed the general feeling of the 
Council and members when he stated that they parted 
with their President with regret. Lord Hampton replied 
in suitable terms, and so terminated one of the most suc- 
cessful of the meetings of the Institution of Naval Archi- 
tects, 


THE BRACING OF TRESTLE PIERS. 
TueERE can be little question that the total collapse of the 
piers of the Tay Bridge was due in great measure to the in- 
efficient system of bracing adopted. Ties only were used in 
place of struts or struts and ties. A reference to nearly all 
the well designed great viaducts which have been made of the 
Tay Bridge type will show that the diagonals are in- 


WE 
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act as struts as well as ties. 
we uce from our pages, portions of the drawin e 
t+ viaducts of La Cere aon | Busseau D’Auhn, which will 
found in THE ENGrIneER for May 3rd, 1867, and of the Bouble 
Viaduct, illustrated in Toe Enoineer for Nov. 27th, 1868, 
The main portion of the viaduct over the Cere is 195ft high, 
the trestle piers are built N of seven stories of cast iron 
columns, each 15ft. long. e bracing is shown in Fig. 1. 
The viaduct of Busseau D’Auhn is 190ft. high. The trestle 
3 are bnilt up af seven stories, each about 12ft. high, 
connection of the di is shown in Fig. 2, It will 


be seen that channel and tee irons, as well as horizontal round 
bar ties, are employed. The diagonals are secured only at 
the joints of the columns, and not midway, as in Fig. 1. 

In Fig. 3 are given similar details of the tyestle work of the 
Bouble Viaduct, illustrated in Toe Encinrer for November 
27th, 1868. The highest trestle piers are made up of eleven 


CONNEGTTONS 
| Wii WITH COLUMNS | 


stories, each 16ft. 5in. high. There is, it will be seen, a 
certain resemblance between the attachment of the diagonals 
in this bridge and that used in the Tay Bridge, but very much 
better carried out in the Bouble Viaduct. The outline 
diagram illustrates the theory of the action of. ties and struts, 
oni referred to in another place. It will be seen that all 
our illustrations show ties made of channel or tee iron, and in 


CONNECTIONS 
OF ANCULAR 
& CROSS BARS ~~ 


no case of simple flat bars. The difference between the methods 
of fixing the bracings in these viaducts and that adopted in 
the Tay Bridge, as illustrated in our impression for January 
9th, is very suggestive. 

On page 230 will be found three views, taken from photo- 
graphs, They show the condition in which the ironwork of 


B A 


the fallen piers lies on the masonry foundations, and they may 
be taken as illustrating the evidence, an abstract of which we 
have given. It will be seen that the ironwork has tumbled 
down “‘all of a heap,” the piers ing so little lateral 
strength that they were almost unable to hold together suftici- 
ently to lift the few tons of cap stones on which they restedand 
to which they were bolted. The nature of the fractures, and 
the weakness of the diagonal ties, will be better gathered 
from these views than from pages of description. 


Private Bris In PARLIAMENT.—On the 18th inst. the 
Examiner, Mr. Robinson, decided in relation to the Giant’s 
Causeway, Portrush, and Bush Valle Railways and Tramways 
Bill that the Standing Orders had been complied with. The 
Swansea and Mumbles Railway Bill, and the Clare Castle and 
Ennis Tramway Bill were postponed. The Glasgow Faculty of 
Physicians and Surgeons Widows’ Fund Bill and the Ne 
Port, Harbour, and Navigation Bill came before Lord Redesdale 
and passed, and were ordered to be reported, with amendments, 
to the House. On the 19th inst. the Examiner, Mr. Frere, 
decided in relation to the Kensington Improvements Bill— 
petition for additional provision—that the Standing Orders had 
not been complied with. Before Lord Redesdale, the Portmadoc 
Water Bill was adjourned sine die for further consideration in 
Committee. The preamble of the topo and Dingwall and 
Skye Railways Bill was proved, and the Bill was ordered to be 
reported, with amendments, on the meeting of the new Pazlia- 
ment. In the case of the trathendrick and Aberfoyle Rail 


way 
Bill—petition for additional provision—the Standi 
arty provision— ing Orders were 
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LETTERS TO THE EDITOR. 
(We do not ho!d ourselves cr opinions of our 
correspondents. 


REGULATOR FOR CONTROLLING THE ADMISSION OF FEED 
WATER TO STEAM BOILERS, 


S1n,—I enclose a design which will explain itself. Would you 
kindly look at it, and if you think it at all practicable and 
original insert it in your paper for the criticism of your corre- 
spondents. 

This lator consists essentially of a throttle valve B 
controlled c a float A, and asafety valve V, for the escape of 
surplus water. It is designed more especially for those cases in 
which the feed pumps are worked by the main shaft, or otherwise 
connected with the engine, and must therefore be constantly 
working while tie machinery is in motion. It may, however, be 
used with a Giffard’s injector, Hancock’s inspirator, or 
detached donkey pump. The advantage claimed for it is that no 
attention of engine driver or stoker to the feed is required, this 
being one of the most responsible duties of a boiler attendant. | 

The explanation is as follows:—B is the throttle valve in 
section, turning on a pivot sufficiently strong to withstand the 
pressure on the valve when closed without bending or shearing ; 
this pressure should not exceed from 1 Ib. to 2 lb. per square inch 
upward, as. will be shown hereafter. A throttle valve has been 

osen in preference to a slide valve or other device, as requiring 
asmaller float. Ais a float of wrought iron or other material 
sufficiently strong, and is connected with the valve B in the 
manner shown, so that a rise of water in the boiler causes the 
throttle valve to close and curtails the supply. C is the usual 
valvein the feed pipe on entering theboiler. Dis the feed pipe from 
the pumps or injector ; through it the water flows to the boiler 

t B, the maximum amount of water that could be required being 
ona through it. When less steam is generated less water is 
required and the float would rise, thereby cartailing the supply, 
and thus causing the pressure in D and E rapidly to rise above 


BOILER PLATE 


INTERIOR 


or 
BOILER 
SURPLUS WATER 
70 FEED WELL 
FROM FEED PUMPS OR TARK 
OR INJECTOR = 
the boiler pressure. The water in the pipe E is prevented from 


escaping at F by a valve, which is kept down by the pressure of 
the water in the boiler acting through the pipe J upon the 
piston H in the cylinder M. 

It is evident that the pressure at which the water in E will 
raise the valve F and escape depends upon the weight of the 
piston and valve and the ratio of the area of the piston H 
to the effective area of the valve F.. Suppose these areas 
be made equal or nearly so, and the weights of the piston 
and valve combined to be made equal to as many pounds 
as there are square inches in the exposed effective area 
of the valve F, we should have the pressure of the feed-water 
remaining at a constant pressure of 1 lb. per square inch above 
that in boiler, and as much feed-water as required passing into 
the boiler, while the remainder escapes at F and finds its way 
through the pipe G back to the feed well or tank. K isa brass nut 
that can be removed for inspection ; is a man-hole; is a 
stop cock; X Y is the mean water level in the boiler, which it is 

uired to maintain. 
Shatham, March Ist. 


THE FORTH BRIDGE. 


Sir,—I have made a rough calculation of the cost of erecting a 
combined bowstring and girder bridge, consisting of three spans 
of 1100ft. each, which would extend over a sheet of water as 
broad as that on the Frith of Forth, where it is proposed to raise 
the suspension bridge of two spans, each 1600ft. wide. Let it be 
remembered that when dealing with a span of 1100ft., not to 
speak of 1600ft., we are dealing with a span of very large dimen- 
sions indeed, and that were this span to be bridged over by a 
brick arch, the depth of the ring then would be like the height of 
a@ moderate-sized dwelling-house, and it would itself be like 
a long row of thirty or forty of such houses together, set on a 
curve instead of a straight line. This gives an idea of the large- 
ness of the dimensions with which I am dealing. In giving the 
results of my calculations, I must state that I was more than sur- 
prised at these results, as I believe you will be also, viz. :— 


Probable Estimate of Cost of Erecting a Combined Arch and Bow- 
string Girder Bridge of Three Spans, Measuring 1100ft. each. 


L. J. 


54,000 tons wrought iron in arch and girders, at £20 
Abutments—two at £40,000 each * 80,000 
Piers—two at £35,000each .. .. 70,000 
Scaffolding, for one span, with necessary connection 
and strengthening of otherspams .. .. .. .. 72,000 
£1,402,000 


By this it appears that the cost of putting up a combined arch 
and bowstring girder bridge of three spans would be less than a 
npention bridge of two spans, which is estimated to cost 
£1,500,000, and it was this result of the calculation which sur- 

me, and for which I was not prepared. Iam anything 
ike right with my estimates, this yay of the comparative 
strength and cost of different kinds of iron bridges cannot long be 
hid, for somebody else will discover it as well as me, and out it 
must come. It is impossible long to hide away large differences 
in cash prices. 

I think you will agree with me entirely in the further remark 
I have to make, as it may have in all probability already sug- 
gested itself to your own mind. It is analy this, that what has 
transpired at the inquiry into the Tay Bridge disaster with regard 


to the castings in the pillars of the bridge seems to lead to the 
conclusion that Government inspection in such a case would 
require not only to be more careful than it has been, but that it 
would require to be conducted on a quite different system ; that, 
ins 
of the bridge, through all o 
to the permanent way 


tion from 
its construction, 
own ; and that for 


aoe it would require to be a continued 


the carrying out of such inspection, a staff of engineers and other 
officials should be ——— to tend the work as carefully as 
-Custom-house officers do distilleries and breweries. 
Wit. Youne Biack. 
104, Hill-street, Gannethill, Glasgow, March 2nd. 


A MATHEMATICAL PROBLEM. 
Srr,—In the book of Mr. J. P. Thearle on “ Theoretical 
Naval Architecture,” forming part of “ Collin’s Advanced Science 
Series,” we have in section eight, page 75, an article on finding 


the area of a figure bounded by a curve and two intersecting 
straight lines. 


This area is stated to be T =F 9(p.2+ 4p? + ps?) This 


becomes evident by comparing the integral aswith x, 


the latter of which we have learned to yo prong by Simpson’s 
rule some few pages before (page 25). But on page 76 there is 
made mention of a direct proof of this application of Simpson’s 
rule, for there we read “‘ this formula may be rigidly demonstrated 
by using the polar equation of the la.” Taking the sum- 
mit of the parabola as an origin of polar co-ordinates, we find— 
sin. 6 
cos, 76 


{at = 9, y = pain. 0, « = pcos. 0p = 4 


and taking the focus as an origin, we have to integrate 


+ cos. 6)? 2 4 


But how to pass from a goniometrical function to the cyclo- 

metrical one? Without approximations, as substituting the 

angle for the tangent, &c., it is impossible to me. I should be 

very much obliged if one of your readers would be kind enough 

to inform me how this may be done. H. D. H. 
Holland, Nieuwe Diep, February 26th. 


GAS RETORT STOKING MACHUINES. 

Srr,—In your issue of the 12th inst., amonyst ‘‘ Notes and 
Memoranda,” appears a paragraph referring to a trial at the 
Rochdale-road Gas Works, Manchester, between what is known 
as the Foulis hydraulic stoking machines, in operation there 
during the last five years, and the West arrangement of stoking 
machines just introduced. The paragraph states that they were 
working under similar conditions. Now as makers of the Foulis 
machines, we beg to say that the conditions of trial were the very 
reverse of similar, as will be seen from the following facts. 
During the time occupied in fixing the West machines, the 
following additions and alterations were made to the plant worked 
in connection with them, in order to increase the yicld of gas per 
ton of Cannel carbonised, to raise illuminating power, and to 
reduce number of hands employed, which alterations costing 
about £15,000, consisted of over 200 new retorts, 200 new 
retort lids, 200 new and larger ascension pipes, 200 White's 

atent anti-dip valves, 2 Livesey’s patent washers, 6 scrubbers 
engthened each 16ft.; four powerful Cannel breakers, with 
steam engine attached to each, and one 40-horse )oiler, with over- 
head railways laid down to tip coal and Cannel direct into 
breakers. While for the Foulis machines ro alterations or addi- 
tions to plant were made or extra expenditure incurred in pre- 
paration for the trial, but everything was taken just as it stood, 
but saddled with the great disadvantage of a large number of the 
retorts being in a burnt-out condition and within a month of their 
time of being taken out as done, with the heavy expense of 
breaking Cannel by hand labour and the great cost of carrying 


‘coal and Cannel from stores to machines, requiring for the purpose 


twelve horses and drivers ; and yet the paragraph states that the 
conditions of working during the trial were similar in both cases, 
and by omitting to name the costly alterations made, the reader 
isled to believe that the advantages claimed are entirely due to 
the introduction of the West machines, whereas they are, if 
correct, due to the additions and alterations before named. We 
can only further state that had such additions and alterations been 
made in connection with the Foulis machines, thereby rendering 
the conditions similar, and the trial fair, the results would prove 
very greatly in favour of the Foulis machines. 
ApAM Woopwarp AnD Sons, 
Queen’s Foundry, Manchester, March 16th. 


A PROPHECY—COAL GAS IN 1810. 


Srr,—The following extract from a text-book of chemistry 
published in 1810 may be of interest to some of your readers, as 
illustrating the similarity of the opinions with respect to illumina- 
tion by means of coal gas entertained seventy years ago, with 
those held by some, at the present time, with respect to the 
electric light. The book from which the extract is taken is in 
the form of a catechism. J. J, TALMAN, 

March 13th. 

** Does it then appear probable that this mode of illumination 
will ever be brought into general use ? 

“‘By no means; it may answer very well in particular in- 
stances, as in large manufactories, &c., but so many and so great 
are the objections to its general use, and so great the mischiefs 
that would follow even an attempt of that nature, that no disin- 
terested person who has considered the subject, and whose 
experiments have qualified him to judge of it, can admit even 
the possibility of success in any attempt to bring it into general 
use ; the countenance that has been given to proposals of this 
nature, only serve to show how easily we Englishmen are im- 

sed on, and how perfectly aware of this circumstance are 
oreigners in general.” 


EFFICIENCY OF TURBINES. 


Srr,—Mr. Peters ought not to refer me to Messrs. Farey and 
Donkin for information about the details of their experiments. 
The tables adopted by that firm have been quoted by Mr. Peters, 
not only for the purpose of the present discussion, but previously 
in your columns, as tables worthy of implicit credence. Mr. 
Peters is therefore, in a sort, morally bound to give your readers 
the full detailed particulars asked fo by me on their behalf. I 
do not require the information for my private use. 

* Pinx ey ” is rightin coming to the conclusion that it would 
be unwise on his part to continue the discussion further on thescienti- 
fic basis we both at first agreed to adopt, if his object is to maintain 
the truth of the generally adopted coefficients of turbine efficiency 
in despite of unanswerable arguments to the contrary. ‘‘ Pinx 
Gryph ” has, however, un yo rey be thoroughly studied the 


details of actual tests that I feel the ussion between us ought 
not to end at this stage. In order that it may be continued, 


the hope of arriving at a satisfactory issue, I agree to bow to the 
weight of authority on the question of gauging, and to accept as 
correct the volume of discharge calculated by the experimenter... 
The experiments quoted by “‘Pinx Gryph” must, however, be 
well authenticated, not mere commercial tests, and the following 
information must also be given:—(1) The value of H the 
gross height; (2) the velume of water discharged per 
minute, according to the calculations of the experiments; 
(3) the horse-power developed by the break-test; (4) a wre 4 
tion of the class of turbine and the area of the orifices of dis- 
charge at right angles to the direction of flow. 

In discussing the remaining features of the question I will 
wept the assumption of “ Pinx Gryph,” and accept, under pro- 
test, ‘U74as a pro calesinting thedischarge. Since 
the guide blade channels, conducting the water to the orifices, 
are so constructed that the area of the vend contractd corresponds 
with the area of the guide blade orifice, the diminution in dis- 
charge is due entirely to loss of velocity caused by friction in the 
guide blade passages, and the head necessary to produce a velocity 
equal to “974 ¥ 29 H is equal to ‘918 H only. If the guide 
blades and the periphery atan angle of 20 deg., and the work done, 


leaving friction out of consideration, is equal to Wows 


the actual work done cannot exceed 95 H cos.2 20 deg. = ‘83 H, 
because the minimum final velocity, leaving friction out of con- 
sideration, cannot be less than “974 4/ 24 H sin. 20deg. I have 
not come across any experiments for ascertaining the actual vane 
efficiency of any class of turbines similar to those made by Smea- 
ton for ascertaining the efficiency of flat vanes. Smeaton found 
that the coefficient of vane efficiency, when the vanes moved in 
a channel of just sufficient width to admit of their free passage 
without contact varied from ‘28 to ‘324, the average of 27 experi- 
ments being ‘304. In my work on turbines I have shown that the 
theoretical coefficient of vane efficiency, when the vanes move in 
a stream, is ‘385. When the vanes work freely, unimpeded by 
tail water, the coefficient is ‘5. In tbe actual case tested by 
Smeaton, the vanes moved in a trough; therefore the theoretical 
coefficient would be somewhere between the two. We ought 
then to be on the safe side in assuming that the ratio of actual 
to theoretical efficiency in the case of turbines will not exceed 
that ascertained experimentally by Smeaton, if we adopt the 
smaller coefficient ‘385 for the theoretical efficiency. This ratio 
is = 305 + 385 = ‘78. The efficiency, therefore, of the turbine, 
leaving out of consideration the work done in overcoming the 
friction of the tail water, and the bearings, cannot exceed the 
product ‘83 x ‘78 = ‘65. 

Poncelet and General Morin made some very careful experi- 
ments to ascertain the work done in overcoming the friction of 
the tail water in the case of outward flow turbines. They found 
the work done to be proportional to the volume of the flow and 
the circumferential velocity of the discharging side of the peri- 
phery. The velocity of the inner periphery cannot be less than 
4417 29 Hy, H, being the net height due to the velocity 
of issue from the guide blade oritices, and in some tur- 
bines this velocity is nearly equal to ‘7 Y¥ 2g Mi. If, 
therefore, the ratio of the external to the internal radius 
is taken to be equal to / 2, the height due to the velocit 
of the external periphery cannot be less than 39 Hi = ‘37 H, 
and the work done in overcoming the friction of the tail 
water is therefore equal to *37¢c W H. The experimental value of ¢ 
was found to be equal to °25, that is to say, if we accept the 
gauging of the volume of water as correct, the minimum work 
done in overcoming the friction of the tail water cannot have 
been less than 9 per cent. of the gross power, and may have been 
nearly double this amount. If more water was in reality age 
through the turbine than the volume caiculated by Poncelet an 
General Morin, the work done in overcoming friction would of 
course represent a smaller fraction of the gross power. The 
coefficients of eificiency yiven by Poncelet and General Morin 
are very much less than those now claimed by turbine makers ; 
either therefore the new turbines are of much superior construc- 
tion, or Poncelet and General Morin were more exact in their 
calculations, Setting the work done in overcoming friction of 
bearings against the probable excess in the percentage of work 
done in overcoming tail water friction due to undev-estimating the 
gross power, I think I have conclusively proved that in the case 
of Fourneyron turbines working drowned, the coeflicients of etfici- 
ency cannot exceed *5é, even on the assumption that the loss of 
velocity on the guide blade passages does not exceed 3 per cent. 
of the theoretical velocity, 

March 28rd. 


Str,—I have had within the last few days an opportunity of 
reading the correspondence which has taken place in your pages 
on the efficiency of turbines. Into that correspondence I would 
not intrude, were it not that I find Mr. Donaldson, who is, I 
understand, regarded as an «ble engineer, and one who is considered 
as an authority in England, has virtually if not really attacked 
the reputation of one of my countrymen, Mr. Francis. He 

jlainly implies that in the famous Lowell experiments, Mr, 
‘rancis has made a mistake of as much as 20 or 25 per cent. 

To such charges I can of course take no exception, but I can 
and do most strenuously objeet to their being made by an 
English engineer who adduces not an iota of proot that they are 
sound. I now ask Mr. Donaldson to prove that Francis made 
mistakes in conducting the Lowell experiments, and to show what 
these mistakes were. Nay, I challenge him to do this for the 
satisfaction of An AMERICAN ENGINEER. 

Morley’s Hotel, Charing-cross, 

March 22nd. 


Sourn Kyunsmeron MuseumM.—Visitors during the week ending 
March 20th, 1880 :—On Monday, Tuesday, and Saturday, free, 
from 10a.m. to 10 p.m., Museum, 10,631; mercantile marine, 
building materials, and other collections, 1624. On Wednesday, 
Thursday and Friday, admission 6d., from 10 a.m. till 5 p.m., 
Museum, 2222; mercantile marine, building materials, and other 
collections, 71, Total, 14,548, Average of corresponding week 
in former years, 15,674. ‘Total from the opening of the Museum, 
18,774,875. 


Institution or Crvit EnGiIngers.—On Saturday evening the 
annual banquet of this body was held at Willis’s Rooms, the chair 
being occupied by the president, Mr. W. H. Barlow. Among 
the guests were the Duke of Cambridge, the Duke of Teck, the 
Duke of Northumberland, the Earl of Derby, the Earl of Redes- 
dale, Lord Blantyre r lborne, ‘Viscount Bury, Lord 
Chelmsford, Lord Hampton, Mr. W. H. Smith, M.P., the 
German Amb: or, the Netherlands Minister, the Master 
of the Rolls, Mr. Justice Manisty, Mr. Justice Bowen, Sir R. 
Lingen, Major-General Sir H. Rawlinson, Admiral Sir A. Miine, 
Sir F. Peel, Mr. M. Bernard, General Sir Lintorn Simmons, 
Admiral Sir A. Cooper Key, Colonel ‘Tyrwhitt (in attendance on 
the Duke of Cambridge), and many others. The Duke of Cam- 
bridge, responded to the toast of ‘The Army, Navy, and Aux- 
iliary Forces.” Mr. W. H. Smith, M.P., responded for the 
Navy, answering the reproach that the Admiralty were slow to 
perot? f themselves of inventions. They were ready and glad to 
avail themselves of an invention when it is proved to be really 
useful and successful, but they were not willing to restrict them- 
selves to one type of ship, because they knew from experience 
that month by month added to the energy and power with which 
it was possible to arm our ships and make them more formidable 
in the defence of this country. The Earl of Derby replied to 
‘The Houses of Lords and Commons,” and Count Miinster and 


th | Dr. Tyndale to “‘ Our Guests.” —T'imes, 
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RAILWAY MATTERS. 


THE Board of Trade has notitied to the Mayor of Ipswich that 
bes is not a ways in the 

Wn, aS as ‘or by its promoters, an a deputation 
of the inhabitants. 

Canton Scuwyz has decided that railway making comes within 
the operation of the Federal Factory Law, and a Times’ corre- 
spondent says that the local authorities have forbidden the con- 

mance of work on the St. Gothard line by the Axenstrasse on 
Sundays and Church festivals without their special permission. 

On Sunday last, a collision occurred at Halle between two 
passenger trains, by which six or eight persons were killed, and 
others severely wounded. The German law inflicts in such cases 
five or six years’ imprisonment, and the pointsman by whose 
carelessness the soda ent was caused, lost very little time in 
hanging himself. 

ArT an adjourned meeting of the North British gn | 
Company the shareholders present have approved of the Fort 
Bridge Railway Bill, described as ‘‘a Bill to authorise the Forth 
Bridge Railway Cenpeny to alter the levels of part of their 
railways ; to amend the Forth Bridge Railway Acts 1873, 1876, 
1878 and 1879; and for other purposes.” 

THE French railway receipts last year amounted to 48,800f. per 
kilometre—£3156 per mile—against 41,800f.—£2697—in 1878; the 


total receipts for 1879 being 913,732,000f.—£36,549,280—against | births, 


907, 295,000f.—£36,291,800—in 1878. On the 3ist. December, 


1878, the total length of railway was 22,158 kilometres—37,378 
miles—at the same date last year it was 22,776, or 14,122 miles, 
an increase of 618 kilometres. 

On the recently opened Midland Railway extension running 
from Manton—Rutland—to Rushton, near Kettering—North- 
amptonshire—the engineering works have been of a difficult 
character. A viaduct, consisting of eighty-two arches of 40ft. 
span and 69ft. from the ground to the rail level, and three- 
quarters of a mile iu length, having to be thrown across the 
valley of the Welland. ‘This sixteen miles has cost, for construc- 
tion alone, no less than £650,000. In this amount the cost of 
permanent way material, such as rails, chairs, sleepers, &c., is 
not included. ‘ 

Messrs. H. K. Porrer ann Co., of Pittsburgh, have secured a 
contract for two of their light locomotives from the Government of 
Ji a They aretobe narrow-gauge, with the Westinghouse brakes, 
and will be the first ever sent from America to Japan. There are 
only two railroads in operation in Japan, both built by English 
engineers, and although but a few miles long, they cost a large 
sum. This new road will afford the Japanese an opportunity to 
understand the advantages of the Ainerican system, and determine 
the character of other roads to be built. The locomotives are to 
be named the ‘‘ Yoshitsune” and ‘ Benkei,” after a celebrated 
warrior and his servant, who flourished in the twelfth century, 
— have been very popular objects of worship for some hundreds 
of years. 


Ir is reported that the Paris, Lyons, and Mediterranean Rail- 
way Company is now trying a new method of heating in express 
trains proposed by M. Ancelin, and consisting in the use of 
acetate of soda in the foot warmers, the latent heat of which is 
high. Dissolving at a certain temperature, it absorbs a large 
quantity of heat, which becomes sensible during crystallisation 

cooling. All that is required is to fill the ordinary cases with 
a sufficient quantity of the acetate, close them, and place them 
in astove at about 100deg. C, The cooling of a case thus charged 
and heated takes twelve to fifteen hours. The warmers are 
thereafter taken from the compartments and placed in a stove— 
where the crystals of soda acetate are redissolved ; they are then 
ready for fresh use. 


Rariway extension is occupying much attention in Cape Colony. 
The lines authorised in 1873 are now well advanced pecon i 
completion. The Beaufort West Railway, opened on the 5th ult., 
extends 338 miles from Cape Town, traversing for about half that 
distance the Great Karoo plains, which, in seasons of drought 
especially, have been a great impediment to traffic between 
the up-country districts and the metropolis. The works were 
carried out on the departmental system, under the direct super- 
vision of district engineers, and the chief direction of the Colonial 
railway engineer. The work cost from £5000 to £15,000 per mile. 
The a gs | from Port Elizabeth to Cookhuis will be opened this 
month, and in May passengers will be able to travel from East 
London to Queenstown. 

Tue steam tramway of Sydney, New South Wales, has proved a 
great success, and is the means of conveying many thousands from 
the railway station into town ; some difficulty in connection with 
the points has been felt, involving a considerable outlay for wages 
to pointsmen. This has, however, been overcome by an invention 
made by Mr. George ‘I’. Evans, of the railway department. 
correspondent of Jndia and the Colonies says the invention 
consists in the use of an india-rubber apring that works upon a 
connecting rod, and makes the points self-acting. Set so as tolie 
even with either the straight line of rails, or with the loop, the 
carriage can pass backwards and forwards, the points opening 
and closing by the action of the flanges of the wheels. Only when 
shunting is required to be done is it necessary to alter the normal 
position of the points, which is done by turning a small lever 
attached to the connecting rod. 


A BREAKDOWN of a serious nature, though fortunately attended 
by nothing more serious than damage to permanent way and 
rolling stock, took place on the Lancashire and Yorkshire line, 
between Bescar-lane and New-lane, on the night of the 17th inst. 
The luggage train due out of Southport at 8 p.m. had passed 
Bescar-lane a considerable distance, when the springs of one of 
the wagons broke, and the wheels of the truck, with its contents, 
were thrown upon the opposite line of metals, The 8.30 p.m. 
express train from Wigan was due at the time, and in a minute 
or two could be distinctly heard approaching at full speed. A 
catastrophe seemed imminent; but the guard ran forward with 
his lamp, waving the red light to and fro to attract the attention 
of the driver of the express, which was, it is said, only about 
100 yards distant. The driver saw the light, and by an instan- 
taneous application of the brakes, and by reversing the engine, 
the express was stopped just clear of the débris. ‘The up road 
= at ere as to necessitate all the traffic being worked on 

e other line. 


From the Board of Trade report on the collision that 
occurred on the 13th of January at New-street Station, Birming- 
ham, when a passenger train from ~~ entered the station 
at too yreat speed, and ran into a light engine, and knocked 
it against a ong van attached to a Midland passenger train, 
it appears that the Liverpool train consisted of an engine, tender, 
six passenger coaches, and a brake van. Four of the passenger 
coaches next to the guard’s van were coupled to it by Clarke and 
Webb’s continuous ——- under the control of the engine 
driver and guard. In concluding the report Colonel Rich says : 
—‘‘The collision appears to have been caused by the driver of 
the Liverpool train ae | into the station at too great a speed, 
and not taking the precaution of reversing his engine and putting 
on the continuous brakes the moment he saw that his speed was 
too great, or else from his depending on the continuous brakes, 
and that when required his fireman was unable to put them on, 
in consequence of their not being in ercuer gear. When the 
driver tested the brakes on starting from Wolverhampton they 
were acting properly, but it is possible that after this the guard 
forget to release the spring-catch which holds the brake lever 
out of gear. The servants of the company who saw the train. 
pass, observed that the tender and the common brake in the 
guard’s van were acting ene as the train entered the 
station, and these men observed that the patent brakes were 
not acting at the time. 


NOTES AND MEMORANDA. 


Ar a recent meeting of the Royal Dublin Society a paper was 
read “On an Application of Prof. Rossetti’s Newly vered 
Law of Cooling to the Question of Radiation of Heat from the 
Earth, and to Problems of Geological Climate and Time,” by 


Rev. Dr. Haughton, F.R.S, 


M. C. DecHarme has extended the investigation of nodal 
systems, and drawn some interesting comparisons with the 
earlier researches of Chladni, who indicated three systems of nodal 
lines ; the diametral, the concentric, and the compound, He 
substitutes a thin layer of water or some similar liquid for the 
sand which Chlandi employed, and finds many interesting rela- 
tions among the ‘peripheral and eccentric networks, the number 
of sonorous vibrations, the breadths of the strie, the areas of the 
internodal sectors, and the numbers of nodal divisions, 


Tue Imperial Statistical Office of Germany has published 
some interesting facts concerning the population statistics of that 
country. The estimated population of the Empire at the end of 
1878 was, in round numbers, 44,211,000. The number of births 
during the year was 1,785,080, and of deaths 1,228,607—70,647 
children born dead are reckoned among both births and deaths— 

iving an excess of births over deaths of 556,473, or an annual 
increase of population amounting to more than 1°25 per cent. 
The number of children born dead is 3°9 of the total number of 


Pror. Bortinerro, of the University of Padua, some 
time ago the employment of cardboard covered with a film of 
collodion in the construction of the electrophorus. The instrument 
—— excellent results, the sparks obtained from it being sensibly 
onger than those derived from an ordinary electrophorus of resin 
and shellac of the same size. Collodion is an extremely electrical 
substance, and becomes negatively electrified when rubbed with 
all other known substances. An electrical paper was also—says 
Nature--employed by Schonbein in the construction of an 
electrical machine. 


A sertes of experiments on the electro-deposition of bismuth 
with various solutions of this metal has recently been carried out 
in the laboratory of Mr. D. G. FitzGerald. Sesquioxide of bis- 
muth dissolved in a hot solution of the double tartrate of soda 
and potash—Rochelle salt—was found to give excellent results at 
a temperature of about 160 deg. Fah. The anode should be con- 
siderably larger than the cathode or article to be plated, and the 
electromotive force should be between one and two volts, <A per-] 
fectly adherent deposit of silvery lustre, but of a darker colour 
than silver, and not liable to tarnish, may readily be obtained on 
iron or steel, copper and brass. 


A PAPER was recently read before the Academy of Sciences, 
Paris, on “‘ The Chemical Stability of Matter in Sonorous Vibra- 
tion,” by M. Berthelot. He operated in two ways—(1) pace 
substances in a vessel (of 250 cc. capacity) attached to one branc'! 
of a large horizontal tuning-fork vibrated electrically (about 100 
simple vibrations per second), the’ other branch having an 
equivalent weight; (2) pecan A them in a large horizontal 
sealed tube, which was longitudinally vibrated by means of 
friction ofa horizontal wheel with moistened felt, and gave 
7200 vibrations per second. The substances tried were ozone, 

tted gen, sulphuric acid in presence of ethylene, 
oxygenated water, and persulphuric acid. 


Dr. Naz, the istrar of Vital Statistics for the city of 
New York, has just issued a report for 1879, from which it 
appears that, of the 28,342 persons whose deaths‘ were recorded 
during the past year, 18,833 were natives of the United States, 
4946 of Ireland, 2769 of Germany, 533 of England, 178 of Scot- 
land, 155 of France, 136 of Italy, 87 of Switzerland, 85 of Austria, 
77 of Bohemia, 61 of Russia, 51 of Sweden, 48 of the West Indies, 
36 of Poland, 30 of Holland, 18 of Denmark, 16 of Norway, 16 
Wales, 13 of Belgium, 11 of China, nine of Spain, seven of British 
America, six of South America, three of the East Indies, two of 
Africa, two of Greece, two of Australia, one each of Central 
America, Gibraltar, Isle of Man, Mexico, New South Wales, and 
Portugal; one was born at sea, and of 95 the country of their 
birth was unknown. 


IN a paper read at a recent meeting of the Statistical Society, 
on ‘‘ Certain Changes in the English Rates of Mortality,” Mr. 
Thomas A. Welton showed that, since the years 1846-50, there 
had been a reduction in the English rates of mortality of both 
sexes between the ages 5-25, but that the rates amongst males at 
ares 35-75, after being somewhat diminished, had become higher 
than they were, to the extent of 15 or 20 per cent. above the 
minimum. In conclusion, the author showed ‘that there has 
been a steady increase during the whole of the period in male 
mortality after thirty-five years of age by diseases of the lungs, 
heart, and brain, and also the less important diseases of the 
kidneys, and cancer. Such increased mortality has been so 
geomeel, even in the rural divisions of the kingdom, that it seems 

ifficult to attribute it to the increased strain upon the vital 
energies occasioned by modern conditions of life; but he did 
- attem pt to assign a cause for the changes which have taken 
place.” 


M. CoLiapon has read a For} “On the Meeting of the Two 
Advance Galleries of the Great St. Gothard Tunnel,” which 
gives various interesting details, at the volume of infiltra- 
tions in the south gallery which reached 230 litres per second. 
The difference of level at meeting was not over 0°10m.; the lateral 
deviation less than 0'20m. ‘he total length measured in the 
tunnel was nearly 8m. less than that calculated geometrically. 
The official statement made by the Swiss Federal Council 
shows that the cost of the St. Gothard Tunnel from the com- 
mencement up to March Ist, the total amount expended on 
the work was 45,600,000f., or £1,824,000 sterling. The work on 
the Airolo side cost rather less than on the Géschenen side, the 
amounts expended being 21,800,000f. and 23,200,000f. respec- 
tively. The difference about corresponds with the different 
lengths done on the two sides, the portion from the Géschenen end 
being rather more than half. The finishing operations will take 
some little time, and it is estimated that iy the time the tunnel 
is ready to be handed over for traffic it will have cost altogether 
about 50,000,000f., or £2,000,000 sterling. This will bring the 
cost up to about 1000f., or £40 per foot. 


Amone the prizes recently awarded by the French Academy 
of Sciences was one of f. to MM. Boutmy and Foucher, 
who, by introducing new modes of producing nitro-gly- 
cerine in large quantity, and by various precautions, have 
rendered the manufacture of dynamite much safer, so that in 
their works at Vonges no life has been lost during the last six 
years, and the general health has been excellent. In the old 
method, in which fuming nitric acid, or a mixture of this and 
sulphuric acid, is made to act on glycerine, and the mass is sud- 
denly immersed in water, the reaction often produced heat suffi- 
cient to decompose a of the nitro-glycerine, occasioning 
violent explosions, in spite of the refrigerating processes adopted. 
The principle of the new process consists in obviating the greater 
part of the heat by first engaging the en ge in combination 
with sulphuric acid, forming sulphoglyceric acid, and then 
pe am | slowly, by means of nitric acid, the su'phoglyceric 
compound. ‘Two liquors are prepared in advance—a sulpho- 
glyceric and a sulphonitric—the latter with equal weights of 
sulphuric and nitric acid. ‘These disengage a considerable 
amount of heat; they are allowed to cool, and are then com- 
bined in such proportions that the reaction takes = slowly. 
In the old method the nitro-glycerine is separated almost instan- 
taneously, and rises in — to the surface, rendering washing 
difficult. In the new it forms in about twenty hours, and with a 
regularity which prevents danger. I: also goes to the bottom of 


the vessel, and can be washed rapidly. 


MISCELLANEA, 

Tur recent floods at St, Kitts caused the death of eight per 
thousand of the inhabitants. 

An important discovery of rich ‘tin-lode has been made in the 
neighbourhood of Wagga, New South Wales. 

‘Tue largest Bessemer converters at work in England are the 
10-ton converters at Sir John Brown and Co.’s works, 

Srven hundred thousand persons had visited the Sydney Inter- 
national Exhibition from opening day to the 29th January. 


A pupLicats submarine telegraph cable has been successfully 
laid between Banjoewanjee and Port Darwin, South Australia, 


A HOPPER-BARGE, 500 tons burthen, constructed in the South 
Government dockyard, Adelaide, was recently 
unched. 


A NEAT little well illustrated catalogue of a large variety of 
emery wheel grinding and shaping machinery with _— and 
sizes of wheels has just been published by Messrs. Thomson, 
Sterne and Co., Glasgow. : 
Mr. GresBacu has been appointed by the Indian Government 
toreport on the mineral capabilities of the Candahar district. 
Major Leach, R.E., has also been specially deputed for survey 
purposes in this district, under Colonel St. John’s orders. 


Sm W, TxHompson is writing the article for the Encyclopedia 
Britannica dealing with steam pressure gauges, of sulphurous 
acid, water, and mercury, and a monometric system of ther- 
mometry, as distinguished from the present volumetric. 


THE Council Chamber, Guildhall, the ventilation of which has 
long been notoriously bad, has now been efficiently ventilated by 
Mr. Banner, by means of a large number of fresh-air inlets at 
different levels in the side walls, and by a number of exhaust venti- 
lators in the roof. 


THE new French and English tel hh rate from April Ist 
is to be 25c., or 24d. per word. Each country retains its own 
receipts, including those for prepaid answers, except that England 

ives to France llc. and France to England 14c, per word, 
Frence also charges and retains 12c. per word extra for tele- 
grams to or from Algeria and Tunis, 


THE case in dispute between the South Australian Government 
and Messrs. ag vag Gilkes, and Co., respecting the supply of 
defective rails for the Port Augusta Railway, has been settled 
by the Government receiving ,000 and retaining the rails, 
which would be utilised for lines where there would not be much 
traffic. 


IRRIGATION works are occupying much attention in Ca: 
Colony, and the Government is likely to submit pro s for 
carrying out important public irrigation works. Near the Karoo 
town of Beaufort West, a reservoir covering 700 or 800 acres has 
been completed, and an extensive tract of land brought under 
irrigation and profitably cultivated. 


TueE Lords Commissioners of the Admiralty have accepted the 
tender of the Patent Anhydrous Leather Company, for the mill 
bands or belts, double and single, all widths, for the Portsmouth, 
Devonport, and Pembroke dockyards, and for all the five naval 

ards for leather hand-loops. is is the third year in succession 
in which the Patent Anhydrous Leather Company’s tenders have 
been accepted. 


Tur Melbourne Exhibition building is, according to a corre- 
spondent of India and the Colonies, writing on January 27th, 
steadily approaching completion, and time has been extended to 
applicants for space. It seems to be confidently expected that 
the Prince of Wales will pay Melbourne a visit when the Exhi- 
bition opens. ‘‘The Minister of Railways gave orders for two 
State carriages to be made for the Prince’s use. They are expected 
to be fine specimens of colonial workmanship and of protection- 
fostered industries.” 


In the arbitration between the Earl of Sheffield and the New- 
haven Harbour Company, Mr. Clutton has made his award, the 
amount of which is £17,500. The arbitration had reference to 
the amount of purchase money and compensation to be paid by 
the Harbour Company in respect of a tract of mud-land and fore- 
shore called the Salts, on the eastern side of the river Ouse, at 
Newhaven Harbour, and_a strip of Jand along the western bank 
of the river, with some warehouses and buildings thereon, which 
are required by the Harbour Company for the purposes of their 
tramway and wharf and other works now in course of construc- 
tion. 


A NEW instrument, by which the exact direction of sound 
given by fog-horns or fog-bells may be ascertained, has been 
recently described, under the name of the ‘‘ Topophone,” by 
Professor Morton, of the United States Lighthouse Board. The 
apparatus consists of a vertical rod passing through the roof of 
the deck cabin, to the sepee end of which are attached two 
adjustable resunators. Below these is a pointer, set at right 
angles to the bar, while rubber tubes pass through the cabin roof 
ont are connected with a pair of ear tubes, The whole apparatus 
can be turned towards any direction, and any person sitting in 
the cabin would, by turning round until the least sound was per- 
ceptible, bring the pointer to within 10 deg., or less than one 
point, of the direction. Experiments show that it is easy te 
ascertain whence the sound came from a distance of four to six 

es, 


THE attention of the Mersey Dock Board has been drawn to 
the danger threatening the landing stage by the rapid advance of 
the Pluckington sand bank. The bank has extended to such a 
degree under the south end of the stage that at the time of low 
water a considerable portion of the structure is aground. The 
effect of this was to cause an enormous strain upon the pontoons 
and bridges, and also upon the booms which steady the stage, and 
it was feared that they would break under their additional weight. 
Mr. Holt said the marine. committee, could not assign any 
reason for the encroachment of the bank. It was always moving, 
and the changes in it were —. obscure. This was not the first 
time that the same thing had happened ; the bank had gone back 
as mysteriously as it had advanced, and their only hope was that 
it would do so again. Mr. Brocklebank said the board should 
bear in mind that if they removed the bank altogether it would 

robably lodge somewhere else, and the chances were that it might 
ay itself down before one of the dock entrances, and so cause 


greater mischief and inconvenience than it did at present. 


Ara recent meeting of the Manchester Scientific and Mechanical 
Society an interesting paper on the application of automatic 
valve gear to rolling mill engines was read by Mr. C. Bolle. 
After pointing out the necessity, in the face of the present keen 
foreign competition, of adopting every possible ineans of economy 
in the manufacture of iron, the writer dealt at length upon the 
economical use of steam in rolling mills, and set. forth the 
following conclusions at which he had arrived :—{1) Economy of 
steam was essential for the profitable working of most rolling 
mills, and could best be obtained by using automatic expansion 
gears; (2) such gears could be and had nm applied to mill 
engines ; (3) for smaller engines flat slide valve gears were suit- 
able, for large ones double beat or equilibrium valve gears; 
(4) the economy of steam was increased by the use of condensers, 
and in connection therewith of compound engines where cual was 
dear ; (5) clutch reversing engines were tc be preferred to coupled 
reversing engines without fly-wheel; (6) in laying out new works 
a high steam-pressure ought to be adopted. In conclusion, he 
pointed out that our continental rivals were fully alive to any 
economies obtainable in the manufacture of iron, and it behoved 
us to watch every point thercin as sharply as possible in order to 
maintain our | ig position, 
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; THE RUINS OF THE TAY BRIDGE. 
| description see page 227.) 
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FOREIGN AGENTS FOR THE SALE OF THE 
ENGINEER, 


PARIS,—Madame Boyrveav, Rue de la Banque, 
Li and Unter den Linden. 

and Co., Booksellers, 

Bookseller 


to their inati No 
notice will be taken of communications which do not comply with 
instructions. 


8 

patent. 

Rycx (Ghent).—J/ you will apply to the Librarian, Great Seal Patent-offce, 
Cha: ) Lavage we no doubt that he can and will supply you 
with the information you require. 

G. W. A.— We cannot publish in this column requests for information con- 
cerning well-known articles of trade, Almost every maker of fittings for 

steamships in the principal ports can supply you with what you want. 

Junior DrRavcHtsMAN.—As the strut in your sketch takes the middle of the 
length of the jib you may regard the vertical _p t of its resist as 
a load on the jib, and treat the jib as a girder carried at both ends, 0; 


course the strains on the strut will be just double what they would have 
been had the strut extended to the end of the jib. 

C. H.—Let the weight the governor balls be A, and that of the sliding 
weight B. The altit for a given speed of the loaded governor will be 
greater than that of the unloaded governor in the ratio 1 + 3B, and the 


rnor is more sensitive than the common governor in the ratio of 
A:A+2B. We fancy that this will suit your purpose. 

8. C., jun. (Bridgend).—You cannot depend on a syphon lifting water more 
reason why it should not work. It may work with a 24ft. lift, but we much 
doubt it. The length of the descending leg should not be less than 80ft. or 
B5/t., the vertical height being measured from the highest point wm the 


ar 
F. E. (Li 
the two. As good a result would be got with A if the heads of the bolts were 


sense, and in this sense only, a greater power can be obtained than that 
on os ee steam boiler, by the use of the arrangement suggested in 
your 

Errata. —Jn our last impression, page 218, middle column, line 9 from the 
bottom, for the Alexandra read the Inflexible. Page 214, last line of the 
article on “‘ Iron and Steel Guns,” for “‘ the steel tubes now used in Wool- 
wich guns are very thick indeed,” read “ are very thin indeed.” 


TURBINE v. OVERSHOT WHEEL. 

(To the Editor of The Engineer.) 
S1r,—Will some reader who is acquainted with the above 
kindly inform me as follows :—Which will give off the most available 
es at the minimum supply—a Williamson turbine constructed for a 
of 26ft. and 76 cubic feet per minute, as a minimum and 360 cubic 


feet as a maximum oe: or an overshot wheel of 22ft. diameter with 
the same variable supply T. W. 


REPLIES. 
Replies to inquiries by ornate have been sent to T. Y. (‘‘ Horse 

Nail Pointing Machinery ”), T. O. 8. (‘‘ Narrow Gauge Railways ” 
Replies await X. (‘‘ Grinding Band Saw Teeth ”). 

SUBSCRIPTIONS. 

Tne Enorneer can be had, by order, from any newsagent in town or cou 
at the various railway stations ; or it can, if preferred, be supplied direct 
from the office, on the following terms (paid in advance): — 

falf-yearly (including double number).. ..  .. 14s, 6d. 
Yearly (including two double numbers)... .. .. £1 98. Od. 
credit occur, an extra charge of two shillings and sixpence annum will 

Vg made, Tue ENGINEER is registered Sa 
Cloth Cases for binding Tue Enaineer Volume, price 28. 6d. each. 

The Rs Wye Volumes of Tuk Enaineer can be had, 188. each ;— 
Vols. 3, 5, 10, 14, 21, 24, 25, 26, 88, 39, 40, 41, 42, 48, 44, 46, and 47. 
A complete set of Tat ENGINEER can be made up, comprising 47 volumes. 


Sollowing rates :—Subseribers paying in advance at the 
following rates will receive Tak EnGinger weekly 


scriptions sent by Post-office order must be accompanied by letter of advice 
to the Publisher. Thick Paper Copies may be had, Gardere at a 
rates, 

Remittance 


Post-office Order. -- Australia, Belgium, Brazil, British 
Columbia, British Guiana, Cape of Good Hope, Denmark, 
France s only), Germany, Gibraltar, India, Italy, Japan, Mal 
Natal, Netherlands, New Brunswick, Newfoundland, New Sotith Wales, 
New Zealand, Portugal, Row Swii 


tzerland, mi Turkey, 
United States, West Coast of Africa, West Indies, China vid Southampton, 


8, £1 16s. 
ittance by Bill in London.—A Buenos Ayres, Ceylon, France, 
re, Spain, en, i Chili, Borneo, ‘a . India 
vid Brindisi, £2 $s, 


ADVERTISEMENTS. 
*,* The charge for Advertisements of four lines and under is three shillings, 
fe terwards nd + odd lines are 


. When an adver- 


*,* Letters reloting to Advertisements and the Publishing Department of the 
paper are to be addressed to the Publisher, Mr. George Leopold Riche ; 
other letters to be addressed to the Editor of Tak ENGINEER, 163, Strand, 


MEETINGS NEXT WEEK. 


L . esday, March 80th, at 8 p.m.: Anniversary 
ursday, A) Ist:  Orcinol,” by Dr. Sten! and 
Note on the Action of the New Diastase, 

Eurotin, on Starch,” by R. W. Atkinson. ‘‘ Note on the Products of 
Combustion of Gas,” . ‘On Polysulphide of 
from Co; and 


Chapman Jones. ‘On the Reflection 
mation 


the We by Watson Smith and 
the Wood of two Varieties of the 
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STEEL FOR SHIPBUILDING. 

Tue most interesting papers read during the recent 
meeting of the Institution of Naval Architects were those 
by Mr. Martell, Mr. Denny, and Mr. West. The first 
sprang out of a popular movement, and will attract the 
attention of a large number of readers who are not ship- 
builders or engineers—of readers, indeed, who may have 
very little or — personally to do with ships. But 
the papers read by Mr. Denny and Mr. West handled a 
subject of the utmost importance to every one present, 
Pee were of far more purely technical interest and specific 
value than that of Mr. Martell. The discussion which 
followed was, on the whole, lege of the occasion; and 
some facts and arguments were adduced which were, no 
doubt, heard for the first time by those present. Two 
salient points claimed the attention of the speakers, 
and round these points all their arguments circled. 
The first was the nature of the limits to be enforced 
by those who test steel ; and the second was the place 
whire the tests were to be applied. It is worth 
notice that, as regards the first point, there is a 
wide diversity of opinion afloat just now. One party 
which may be said to be headed by Mr. Bramwell, wants 
strong steel; that is to say, steel which will stand a 
tensile strain of at least 30 tons on the inch; while the 
other party, headed by no less able a leader than Dr. 
C. W. Siemens, hold that mild steels are far more suit- 


yj able for constructive purposes. It will be seen, if we 


analyse the arguments used, that the advocates of the 
hard steel to a large extent beg the question. “Give us 
hard steel,” sa they, “which shall at the same time be 
ductile.” Such a demand is based on the assumption 
that a high and yet ductile steel can be made with cer- 
tainty; but it is more than doubtful if anything of the 
kind can be produced in quantities, Shipbuilders and 
engineers have had experience with both hard and soft 
steels ; but their experiences with the former are not 
nearly so satisfactory as their experiences with the latter. 
Indeed, it is because it has m demonstrated that 
strong steels are more likely to be brittle than weaker 
steels—if we may use the words with some slight 
distortion of their real meaning—that Lloyd’s and 
many others insist that steel shall not have more than a 
certain maximum tensile strength. So far as can be 
ascertained, those whose acquaintance with steel is of the 
greatest age are most positive that it shall not be too 
strong. On the other hand, engineers and others whose 


| experience with steel is comparatively recent, all ask that 


it may be made stronger and yet stronger. The reason 
is no doubt that those gentlemen who are last in the 
field have known little or nothing of the troubles of those 
who preceded them. In point of fact, whereas at one timeit 
was impossible to get steel with a breaking strength of, 
say, 30 tons on the inch, which would stretch more than 
about 8 or 9 per cent., equally high steels can now be 
had with about double that ductility. It has yet to be 
proved, however, first, that a steel which will carry, say, 
35 na is desirable or wanted even if it could be 
had. Dr. Siemens coxtalaly uced very powerful 
arguments against raising the maximum limit. High 
and low steels are, as he showed, practically equally 
strong until they are loaded to about 15 tons on the 
square inch. Now, when it is borne in mind that the 
maximum strain which is likely to come on the 
bottom of a great ironclad does not, according to Mr. 
White of the Chief Constructor’s Department at the 
Admiralty, exceed one ton on the square inch, it appears 
to be absurd to ask for a stronger material than that 
now in use. On the other hand, it is known that steel 


ntry | with a tensile strength much above 25 tons must be 


annealed after it is worked, and this Dr. Siemens stated 
at once reduced the high steels to the condition of low 
steels. Why, then, have the high steel, and incur the 
cost of annealing and various other risks? Furthermore, 
if, as seems to be the case, rivetted joints in steel plates 
cannot be made to have a greater strength than about 
19 tons on the square inch—the thickness of one plate 
only in the seam being counted for area—then it does 

ly appear to be absurd to ask for plates much 
stronger. It has been urged that by using butt straps 
and plenty of rows of rivets this difficulty can be got 
over; but chain rivetting and butt straps cost a 
deal of money and augment the weight of a structure 
which it is the purpose of steel to keep light. Balancing 
all that was advanced during the discussions, we cannot 
resist the conclusion that the low steel party had the 
best of the argument, and that for some time to come it 
will be necessary to proceed very cautiously indeed in 
raising the maximum limit. 

The second question of importance in the discussion 
was the system of testing steel plates adopted by Lloyd’s, 
and there is undoubtedly very great force in the argu- 
ments urged cs gpd it. The theory on which Lloyd’s 
system is based is that they have nothing whatever to 
do with steelmakers. It forms no part of their duty, 


1 | they allege, to see that makers turn out proper steel plates. 


Their office begins and ends with satisfying themselves 
that good steel plates are put into the ships which they 
survey. But after all this is only a theory, and not a 


all bo bem theory either. Their practice in the matter 
0 


ilers is entirely op to it; boiler plates are all 
tested in the yards of the makers of the plates, and they 
could not adopt a different system for the simple 
reason that boiler plates are all delivered cut to 
size, and nothing can be taken off them for 
test specimens without spoiling the plates for the 
intended purpose. Yet it has never been urged that 


there is any inconvenience caused, nor is it attempted 
to be shown that Lloyd’s run any risk, or endanger 
their responsibility in any way whatever. If it is right 
to test as many as 4000 tons of bojler plates in a steel 


works, it cannot be urged that it would be wrong to test 
40,000 tons of such plates in the same way. The augmen- 
tation in the quantity tested cannot affect the propriety of 
the system of testing, which, as we see, is actually adopted ; 
but if it is admitted—and it is not denied—that it is right 
to test boiler plates in any quantity in the makers 
works, why should there be any objection to testing ship 
plates in the same way? It must be understood that the 
shipbuilders have no objection to ae per se in their 
own yards. All that they urge is that already they can- 
not get gm delivered up to time, and that enormous 
delay and inconvenience are caused by the delivery of 
mi which may not comply with the tests, and must 

returned. It was pointed out by one speaker 
that after plates are tested and rejected, the makers 
occasionally dispute the accuracy of the results 
obtained, refuse to take the plates back, and so endless 
correspondence is caused; and all the time ship- 
builders, bound under their contracts to deliver the 
finished ship at a given time, cannot proceed with 
the work. All this might be avoided by testing the 
plates in the maker’s own yard, under his own observa- 
tion. It is matter for congratulation that Lloyd’s have 
an alteration in their rules under consideration, and we 
trust that last week’s discussion, carried on as it was 
with much good temper and judgment, will prevail with 
Lloyd’s Committee, and that a rule which is by a uni- 
versal consensus of opinion—for even Lloyd’s representa- 
tives in the discussion did not dispute that their system 
caused much inconvenience and costly delay—will be 
rescinded at a very early date. If this be done the use 
of steel for shipbuilding will be greatly facilitated, and 
no one should be more eager to see the change made than 
the steelmakers themselves, on whom, indeed, the pre- 
sent rule presses heavily, because they have to defray the 
whole cost of carriage of returned plates, to say nothing of 
the loss caused by the non-sale of plates which are rejected. 
It may be urged, of course, that plates ought all to be 
tested in the works in any case, Lloyd’s or no Lloyd’s, 
before they are sent away ; but this is expecting rather 
too much. We believe it may safely be left to the good 
sense of the committee of Lloyd’s, which of late years, 
at all events, has never been obstructive, to do what is 


right in this matter, and to give as much satisfaction to 
a 


Il parties as is consistent with the strict discharge of - 


the duties of an Institution which has made its name 
famous all over the world. 


STRUTS AND TIES, 

WE propose to consider very briefly in_this article the 
question of the employment of struts and ties in skeleton 
structures of wrought iron or steel, meaning by this term 
not merely the main girders of ordinary bridges, but 
also the cross girders, and the diagonal wind-ties of the 
same, swing bridges, iron roofing of all kinds, iron piers, 
iam and wharves ; and “| ut not least, the piers of 

ridges and viaducts, braced vertically with wrought 
iron, but having their main pillars of wee or cast iron, 
as the case may Of this last class the Tay Bridge 
offers the most recent, and at the same time the most 
unfortunate example. 

It will make our purpose clearer to begin at the 
beginning. The employment of struts and ties rests 
ultimately on the geometrical fact, that a triangle 
cannot alter its shape, unless the length of one 
or other of its sides alters also. On the other hand a 
four-sided figure of any kind can change its shape with- 
out difficulty. Now most skeleton structures take in 
their main outlines the form of a four-sided figure, or of a 
combination of four-sided figures. An ordinary rect- 
angular girder is an example of the first case ; a braced 
girder of the second, each bay forming practically. a 
quadrilateral. Hence all such structures would col- 
lapse immediately under stress, if they were not 
stiffened or braced by throwing one or more inclined 
pieces across them, so as to convert them from a series 
of quadrilaterals into a series of triangles. There are 
many ways of thus forming what the ericans call a 
truss. The myn aay. perhaps, is simply to insert in the 
space between the top and bottom members a single zig- 
zag of bars, each one starting from the termination of that 
behind it. Or there may be two of these zig-zags cross- 
ing each other, like the arms of a lazy-tongs. More com- 
pre twomembers are atintervals by struts 
at right angles to them, thus breaking up the main struc- 
ture into subordinate quadrilaterals or bays; and each of 
these bays is stiffened by completing either one or- both 


good | of its diagonals. In the early days of girder-work, these 


zig-zags or diagonals were probably put in of the same 
section throughout, without much attention to their exact 
shape or dimensions, and mainly on the good old rule of 
# ne than strong enough.” But it soon began to be 
noted, first, that the stresses on the diagonals were ve 
different at different parts of the main structure ; and, 
secondly, that provided the load or external stress on the 
structure always acted in the same direction, any particu- 
lar diagonal was always under one and the same condi- 
tion of strain, tensile in some 8, compressive in 
others, but always alike. Hence a distinction was drawn 
between the two classes of diagonals, according as the 
normal strain was compressive or tensile; in the former 
case they were called “struts,” in the latter, “ties.” 

At first sight it might seem as if this fact were of little 
importance, at least with wrought iron, for the strength 
of that material as against tension and compression is 
ey nearly the same, and consequently the dimensions 
of a diagonal would not differ much, whichever form of 
stress it was to sustain; but there is practically a material 
difference. The long bars used in girder work are not 
absolutely straight, and if they were, it is impossible to 
be sure that the centre of stress and the centre of figure 
will always coincide at every section, Yetif this is not 
the case, that section will be unequally strained. Now, 
in either case, the action of a tensile force is to correct 
the inequality, because it tends te pull itself right, the 
action of a compressive force is to intensify it, 
because it tends to push itself wrong. Thus 9 thin 


NEW YORK.—Tae Witmer and Roczrs News Company, 
81, Beekman-sireet. : 
TO OORRESPONDENTS. 
*,* In order to avoid trouble and confusion, we find it necessary to ‘ ; 
* 
public, and intended for insertion in this column, must, in all 
cases, be accompanied by a large envelope legibly directed by the 
*,* We cannot undertake to return drawings or manuscripts; we 
must therefore request correspondents to keep copies. 
*,* All letters intended for insertion in THe ENGINEER, 07 
containing questions, must be accompanied by the name and ~ 
address of the writer, not necessarily for publication, but as a 
proof of good faith. No notice whatever will be taken of j 
anonymous communications. 
Corron.— We understand that the machines are not being put into the market n y 
pending the completion of foreign patents. 
E. L. D. (Santander).—The Mining Journal, published at 26, Fleet-street, 
London, will, we believe, be found to supply the information you want. , 
J. L.—() No. (2) No one can patent wt. The modification, provided it 
; ed Og by passing them through two holes in @ long thin washer pla 
let into the top edges of the beams. The bolts would be held together below 
by the cap of the column, and a very good job might be made for less than 
the scarfing of the timbers will cost, 
AUTOMATIC.— We regret that we are wnable to give you any advice which is 
likely to be useful. Itis pructically impossible for an outsider, like your- 
self, to get railway companies to adopt any invention however good. You 5 
need for the work money to pay for experiments, and interest to get the 
experiments tried, If you like to send us a copy of your specification and 
drawings, we will give you an opinion as to the merits of the invention. s 
J. E.—.No more work can be obtained from a binary engine, that is an engi: i 
working with two substances of different specific heats, as, say wuter ani 
ether, or water and bisulphide of carbon, than was originally communicated 
to the water, But by the use of a fluid like ether with a low boiling point ; 
it is possible to save power which would otherwise be carried away to the 
condenser or the atmosphere in the form of heat in the waste steam. In this f 
| 
| Thin | | | until | 
arged wg. line averages seven word 
tisement measures an inch or more the charge is ten shillings per inch. All 
single advertisements from the country must be accompanied by stamps in : 
payment, Alternate advertisements will be inserted with all practica pe 
regularity, but regularity cannot be guaranteed in any such case. A - 
except weekly advertisements are taken subject to this condition. “t 
ADV«RTISEMENTS CANNOT BE INSERTED UNLESS DELIVERED BEFORE an 
Six o’cLock on Tuurspay EveNING IN EACH WEEK. 
Tae Institution oy CiviL Enaingers.—There will be no meeting on 
Easter Tuesday. 
on the Colorimo Bayley. “On 
e W. Davies. ** Analysis ofthe Ash 
ucalyptus,” hy Watson Smith, nae 
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flat bar, even a chain or a rope, is a perfect security 


against a tensile force ; it is absolutely useless against a 
compressive one. Hence a strut requires much more 


care and consideration in its design .and manufacture 
than a tie. Its section must have considerable depth in 
all directions, in order that it may not buckle, or double 
up, if the line of strain’ does not coincide with its axis, 
and its bearing at the ends must be arranged with the 
utmost possible nicety, so that this coincidence may be 
insured as far as possible. But to have depth in all 
directions, a strut must either be formed of a tube, or 
built up of several bars, or, at least, rolled in the shape 
of an angle, channel, or girder iron. In each case its cost 
will be much higher than that of the mere flat or 
round bar, which would give exactly the same strength 
as a tie. Again, the proper bedding and fixing of the 
ends will in general be considerably more trouble- 
some and costly than the bolt or rivet attachment of a 
tic. On the whole, it will be safe to say that a 
strut, to do the same work as a given tie, will on an 
average cost 25 per cent. more money. Hence we see 
that there is a powerful inducement never to use the 
former, if it is possible to substitute the latter. Of 
course we have here said nothing but what every 
bridge-builder knows, whether he has ever thought it 
eut connectedly or not. We have said it in order to 
bring home clearly the fact, that in all skeleton structures 
there will always be astrong tendency to use ties instead 
of struts, wherever it is practicable. Our full convic- 
tion is that this tendency should always by every possible 
means be discouraged ; and the reasons for this convic- 
tion are what we have now to consider. 

The objections to ties are twofold. The first arises 
from the fact that the deformation which a skeleton 
structure usually suffers under stress, tends to increase 
the load on a strut, and thus insures its taking its full 
share of the work; while it tends to diminish the load 
on a tie, and thus relieves it of its proper function. To 
make this clear, it is necessary to examine the diagram 
given on page 227. Here ABCD represents one bay 
of a skeleton structure, say a lattice girder, which we 
may a to be “erm at A D, and strained by a 
weight placed upon B. If the bars composing the rectangle 
were rigid, the bay could only deform into some such 
shape as AB, C, D, in which the diagonal A C, would 
be longer than A C, and B, D shorterthan BD. Thus, 
A C will be a tie, and BD a strut, and it might seem 
indifferent which was used. But as a matter of fact the 
bars are not rigid, but yield slightly to the stresses upon 
them. These stresses are compressive in the case of 
AB, BC, and A D, and tensile in that of C D only. 
Hence the three former will be shortened, and the last 
alone will be lengthened. What will be the effect of 
this on the two diagonals? Clearly to shorten both of 
them. Itis true that in the case of A C, the extension 
of D C tends to lengthen it. If left unbalanced, it would 
remove the point C to some point C,. But the shorten- 
ing of A D will bring the point D to some position D, ; 
and the tendency of the stiffened angle at D to remain a 
right angle will cause D C to assume some such position as 
D,, C,, in which case the diagonal A C is left about the 
same length as it was before. Thus the tendency of the 
extension of D C to lengthen A C is neutralised by the 
compression of A D, and on the other hand the shorten- 
ing of A Band BC, with the effort of the angle D to 
remain a right angle, will exercise a powerful com- 
pressive effect on AC. With respect to B D, the case 
is much stronger. For both A B and A D will be 
shortened, and the angle B A D will, if anything, 
become an acute angle; there can be no question, 
therefore, but that D will be shorter than it 
was before. We conclude, then, that the effect of the 
elastic yielding ofthe materials is to shorten B D, 
and at least to reduce to a very small amount the ex- 
tension of AC. But B Dis a strut, and therefore any 
cause that tends to shorten it tends to increase the 
resistance it offers, and therefore the amount of effective 
work that it is doing. On the other hand A C isa tie, 
and any cause that tends to shorten it tends to reduce 
the resistance it is offering, and therefore to relieve it of 
part of the work it should do. Hence in all cases of 
stress similar to the above, 7.e., where the distance pieces 
between the main members of a truss, such as A D, BC, 
are in compression, the imposition of a load is favourable 
to the resistance of struts, but injurious to that of ties. 

This first objection to the use of struts is one which does 
not perhaps hold universally, and may be open to discus- 
sion.” But there can be no question as to the truth and 
practical importance of the second objection, which is 
that a strut will always do the work of a tie—assuming 
of course that it is properly attached, and not merely 
butted, at the ends—but that a tie of the pre gf oy | 

t wil 
be remembered that in any skeleton structure the fact 
that one particular diagonal of a quadrilateral will 
always be in compression and the other in tension, only 
holds so long as the direction of the load remains the same. 
Thusa glance at the diagram already referred to will show 
that, if the strain on the side B C acted upwards instead 
of downwards, then the diagonal which is now in com- 
pression would be in tension, and vice versd. In other 
words, B D would become a tie and A Castrut. Now 
in many cases this reversal of the load is of constant 
occurrence. In a_ swing bridge, for instance, the 
stresses towards the jib end are generally in the opposite 
directions, according as the bridge is open or closed. In 
a lock gate they may be opposite, according as the gate 
is closed against the water pressure, or is struck by a 
vessel when partially or wholly open. Again, the wind 
ties of a bridge are in tension or compression according 
to the direction from which the wind is blowing. A 
fixed bridge is, in fact, almost the only case where this 
reversal of strain is not in general provided for; and 
even there, should weakness or failure occur in any one 
part, especially if the girders are continuous, it may 
suddenly spring into existence. Now, as we have alread, 
said, a strut is always ready to meet this reversal of 


‘objection to the use of ties 


strain; its section is, of course, as effective t 
tension as against compression, and it is, or should be, 
so firmly attached to the main members that the full 
tensile strain is transmitted to it without difficulty. . It 
is tr e that, in the inquiry held a few years back on the 
fall of a railway bridge in America, it was elicited 
that the struts,: which were composed of old 
rails, had simply been pushed into place, with- 
out any attempt whatever to fasten them at the ends. 
But such a system of construction is not supposed to be 
common, at any rate on this side of the Atlantic. Here 
we may pretty confidently assume that if a strut is called 
upon to fulfil the office of a tie, it will do so effectually. 
The converse unfortunately does not hold; a round or flat 
bar, that would carry with ease any load likely to come 
upon it while in tension, will yield like a bow when 
the same load comes on it in the opposite direction. For 
this reason, where only one diagonal of the quadrilateral 
is to be joined, as is the case with many forms of truss, 
then in any case where this reversal of strain is possible 
—and probably this should include all cases—it is 
imperatively necessary that the diagonal piece should 
take the form of a strut, not of atie. If both diagonals 
are joined, the necessity is not apparent, since one or other 
of the joining pieces will always be in tension, and we 
may leave this, if we choose, to do the whole of the work 

uired. But it would appear from the facts here con- 
sidered that this is always an unsafe course. From the 
difficulty we first described, as to the shortening of the 
members under strain, or from some local defect in 
materials or workmanship, a tie is always liable to fail in 
answering the call made upon it ; the load must then be 
thrown on the other diagonal, and, if this is not of a 
section calculated to resist compressive strain, the result 
must almost inevitably be disastrous. 

The conclusion we have to draw from these facts is 
surely that, in all cases at least where it is a question of 
safety to life, the use of struts in a skeleton structure is 
to be preferred to that of ties. Any reader who has 
followed our attempts to establish this principle will not 
fail to have perceived its applicability to the case which 
is now uppermost in every engineer’s mind—the great 
ruin of the Tay Bridge. It will be remembered that the 
lofty tiers of cast iron columns, which supported the 
spans of that bridge, were braced together by nothing 
but flat ties. Now the pipent of this bracing was to 
counteract the effect of wind ; and possibly the designer 
was led astray by a supposed analogy with the flat 
“wind-ties,” commonly put in to stiffen the main girders 
of a bridge horizontally against the same action. If so, 
the comparison was a fatal one. There is, in fact, no 
—. between the two. The main girders of a bridge 
usually expose but little surface tu the wind ; they have 
in themselves no slight strength in a lateral direction ; 
and above all their stiffness and stability are enormous!y 
increased by the cross girders, flooring, &c., which go far 
to form a solid web between them. What likeness is 
there between these and the cast iron columns of the Tay 
Bridge, towering up from the sea into the sky under the 
grasp of a Scottish north-easter, forming in fact one 
huge cantilever, very inefficiently anchored to its 
base, doubtfully secured in its several parts, and 
loaded first throughout its length by the pres- 
sure of the wind upon its own surface, and secondly, 
and much more, at the furthest extremity, by 
the terrible sideways drag of the great bridge itself 
far above quivering and swaying under the tempest. For 
the strength of such a structure the whole dependence 
must be in the diagonal bracing ; and what were some 
crossed strips of flat bar iron likely to avail in such an 
agony? It may further be pointed out that our first 
olds especially in such a 
case, for on looking back it will be seen that the efficiency 
of such a tie entirely depends on the main members 
being kept at their original distance apart ; if these once 
begin to come together, the tie is useless. Now it will be 
noted that the hexagonal plan of the piers in the Tay 
Bridge offered peculiar difficulties in keeping the outside 
columns at their original distance ; that moreover there 
was between those outside columns no direct strutting 
whatever; that the securing of the bracing to the 
columns was liable to the imperfections which always 
attend the junction of wrought and cast ironwork ; that 
there was apparently no special care to insure perfect 
workmanship; finally, that at the base, where the strain 
was heaviest, the columns simply rested on the surface of 
a course of masonry, to which they were anchored by 
holding-down bolts less than 3ft. long. What was there 
to keep the outside columns rigidly fixed to their 
original distance from each other? 

ad space allowed we had intended to conclude 
by pointing out various ways in which a strut con- 
struction may be simplified and cheapened, so as to 
obviate the present objection to its use. As it is 
we may fitly leave the lesson we have been striv- 
ing to inculcate—struts, not ties—to make its own 
——. We will only add the statement of our 
belief that if the piers of the Tay Bridge had been 
properly anchored and braced with struts, even at no 
greater cost than was bestowed on the ties actually em- 
moe, the bridge might have been standing intact to this 
ay. 


ENGLISH TRACTION ENGINES IN THE UNITED STATES. 
Ir appears that whatever American engineers may do in 
other respects, they have not yet learned how to build a 
traction engine, and certain of our American contemporaries 
are much exercised at the fact that English engines should 
have been imported. The National Line steamship Erin, 
recently arrived at New York with the engines in question, 
which are intended for use in Nevada, where they will be at 
once put to work on certain central routes as follows :—From 
Austin, down the Reese River Valley, to San Antonio, Monte- 
zuma, Aleda Valley, and Gold Mountain; from Austin, 
through the Big Smoky Valley, by Hot Springs, Jefferson, 
Jet and Pea Vine, to Rallston Valley; from Wadsworth 


Y | through by Walker Lake to the Virginia Salt Marsh, Belle- 


ville, Columbus, Candelaria and Silver Peak ; from Eureka, 


throngh the Little Smoky Valley to Tybo, Hot Creek, and 
Reveille, and from Eureka to White Pine, Ward and Pioche, 
There are mining districts, as described by names steiicingly 
suggestive of Bret Harte. The engines have been bought by 
the Nevada Steam rtation Company, which is the 
title of the corporation of capitalists which intends to work 
them in the west, andarevery similar to those used by European 
Governments, differing only in the fact that they are. unpro- 
vided with a crane. The editor of an American paper 
who has probably seen a traction engine for the first time, . 
describes with much care features quite familiar to Eng- 
lish readers. ‘*They weigh,” he writes, ‘about seven tons 
each, and are rated at 12 to 14-horse power. They have hori- 
zontal boilers, which are fitted with large fire-boxes for burn- 
ing almost any description of fuel, and water tanks are affixed 
capable of holding a supply for three or four hours. The 
engines are so arranged that they can be used for turning 
fixed machinery. The driving wheels are 7ft. in diameter 
and 12in, in width, and the steering or front wheels are 4ft. in 
diameter and 9in. wide. An important advantage in the road 
locomotive is that in case of need the road wheels can be 
replaced by the ordinary flange wheels for running on rails. 
Those brought by the Erin have an important addition in the 
shape of a winding drum fitted to the driving axle, capable of 
holding from 50 to 100 yards of coiled rope, which can be 
employed in hoisting heavy weights and in hauling the 
loaded wagons up otherwise impracticable grades. A trial 
of this novel addition was made before the locomotives left 
England. The engine used for the experiment was one of 
20-horse power, and it had hauled in the ordinary manner on a 
roadway varying in grade from one foot in twenty to one foot 
in ten, and with a steam pressure of 1001b., a load of 32 tons 
of iron on four wagons, the aggregate weight of the wagons 
and their loads being 40 tons. hen a certain hill having a 
— of one foot in ten had been reached, the engine was 
roaght to a standstill by the load. ‘The brakes were applied 
to the wagons, and the engine was detached and steamed 
higher up the hill to a Bom oy of one foot in eight. It was 
made fast to the load, which was further increased by the 
addition of an extra engine weighing 10 tons. The whole 
train, aggregating 50 tons, was then pulled up by the winding 
drum, without a snatch-block, to and on the grade of one foot 
in eight where the locomotive stood.” It is to be hoped, for 
the sake of American engineers themselves, that they will not 
attempt to build traction engines. If they do, they will 
certainly regret the undertaking, orif they do not, then their 
customers will. The engines which have excited so much 
attention in the States are the result of more experience than 
American engineers would find it worth while to acquire. 
Any one can make a steam engine, ‘but only an engineer of 
special experience can build a successful traction engine. 


NORTHERN CRUDE IRON TRADE, 

Ir has toa large extent escaped notice that the growth of the 
crude iron trade in the Cleveland and Durham district is 
contributed to in increasing quantities by the smelting of iron 
from other than Cleveland ironstone. The first time that the 
statistics of the Cleveland ironmasters distinguished between 
the two kinds of iron—that made from native and that from 
imported ores—was in the beginning of 1878, when, for the 
month of January, out of a total production of pig iron of 
182,839 tons, the production of other kinds of iron than 
Cleveland was 23,803 tons, or less than an eighth of the total. 
In that year the proportion grew; for the month of April, 
out of a total output of 164,674 tons, the output of other than 
Cleveland iron was 27,867 tons—or about a sixth of the total. 
At that time some seventeen furnaces were engaged in the 
production of hematite and other kinds of iron from imported 
ores. In August of the same arr it was reported that the 
production was for that month 168,492 tons, of which the 
amount of 30,174 tons was other than Cleveland iron, or a 
little under a fifth of the whole, the furnaces engaged in the 
production being nineteen in number. But before the end of 
theyear there was a change, the number of producing furnaces 
being reduced to sixteen ; the total output to 167,160 tons for 
October, of which the sixteen furnaces oer 29,858 tons, 
or about the same proportion, At the beginning of 1879 the 
total output was 168,667 tons, and that of sixteen furnaces pro- 
ducing other than Cleveland iron was 29,609 tons. Again in 
May the total output of all the furnaces in the district was 
78,271 tons, the effect of the Durham strike being felt, 
and that of the thirteen furnaces preducing hematite and 
spiegeleisen was 9735 tons, or about one-eighth. At the end 
of the year the total output was for the last month 180,187 tons, 
and sixteen furnaces produeed 32,128 tons of other than 
Cleveland iron, And in the latest month for which the 
statistics are procurable out of a total production of 
181,976 tons, there was from seventeen blast furnaces, an 
output of 34,072 tons of other than Cleveland iron, so that 
despite the increase in the production there has been within 
the last two years a more than concurrent if an irregular 
increase in the production of hematite iron and spiegeleisen. 
And with the increased home consumption of this class of iron 
intheSouth Durhamand Cieveland district, and the augmented 
demand for hematite iron for use in other parts of the district, 
it is probable that others of the idle blast furnaces will be put 
into operation to produce this class of iron. 
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Tables of Metric Measures and their English Equivalents, By 
G. M. Borns. London: Chas, Gilbert. 1880. 

THosk who are accustomed to use Dowling’s metric 
tables will have found that, valuable as is that collection, 
there are many double conversions relating to engineer- 
ing quantities which itis as necessary tocalculateasthough 
the k did not exist. For some of these M. Borns 
has supplied tables, such as kilogrammes per metre in 
pounds per foot, kilogrammes per square metre per 

und per square foot, kilogrammetres in foot pounds, 

ilogrammes per square centimetre in pounds per square 
inch, kilogrammes per square millimetre in tons per 
square inch, centimes per kilometre in ye and 
pence per mile, francs per metre in shillings and pence 

r foot. These tables have a special value for engineer- 
ing work, and though other tables are given they are not 
so extensive as in Dowling’s book. e might suggest 
that M. Borns could add much to the value of his little 
book by giving tables of kilogrammes per metre in pounds 
per yard, francs per kilometre in £ per mile, francs 


per square metre in £ per square yard, litres of water per 
square metre into gallons per square foot, hectolitres in 
cubic feet, and litres and hectolitres in pounds. 

Since M. Borns’s tables have been published a few 
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errata have been found, and those who have a copy of 
the book should get the slip containing them, especially 
as it contains some explanatory matter. 


The Car Builders’ Dictionary: a Vocabulary of Terms which 
Designate American Railroad Cars, their Parts and Attach- 
ments, compiled for the Master Car Builders’ Association. 
By Marruias W. Forney, assisted by LEANDER GAREY 
and Carvin A.Smrru. New York : Office of the Railroad 
Gazette. 1880. 

Even a slight knowledge of the various names by 

which the same tools or parts of machinery and apparatus 

are known in different parts of this country will make it 
easily understood, that in a country of the enormous 
extent of the United States, the multifarious parts of 
railway cars are known by names in one State not under- 
stoodin another, Technical names grow up, generally from 

a perfectly arbitrary nomenclature originated in the 

workshop, in an almost mysterious fashion. Names of 

ogy often give no indication of what those parts may 
, to one not acquainted with the practical work of 
districts in which the things have been first employed. 

Hence each centre of manufacture has its own nomen- 

clature for many articles, and the variety of names for 

the partsof railway stock has become very embarrassing to 
managers, foremen, and others, especially in America, 
where there are so many widely separated and lar, 

manufactories of railway vehicles. e reason for the 
preparation of the “ Car-builders’ Dictionary” is thus 
apparent. It does not give formal descriptions of the 
various cars and parts, but the brief description which 
is given, together with the numerous illustrations which 
delineate every conceivable part of every kind of vehicle, 
is sufficient to explain the correct, or more generally 
used term, and the construction and object of the parts. 

The illustrations are complete. General drawings are 

fer of the different classes of vehicles, accompanied by 

ongitudinal and cross sections, and followed by separate 

drawings of every detail, numbered to correspond wit 
numbers on the general drawings and in the text. The 
reader can thus find the name of a part by referring 
to its illustration, or, knowing the name, can as easily 
find the illustration. The illustrations appear to have 
been engraved with the care which characterises so much 
of American technical engraving, but the printing is not 
so good. The text is printed on very light green paver, 
and is clearly separated from the illustrations on * hite 
paper. The dictionary will be found not only satisfactory 
as such, but as an efficient guide to American practice in 
the construction of railway rolling stock. 


BO'NESS HARBOUR AND DOCK. 


In Tue Encrverr of the 2nd January last brief reference 
was made to the extensions and improvements at present in 
progress at the harbour of Borrowstounness, or Bo'ness as it 
is generally called. The works were commenced three or four 
years ago by the town authorities, who were then proprietors 
of the harbour. The Firth of Forth above Queensferry appears 
to have been gradually silting up for centuries, and in con- 
sequence the old rocky shores have been obliterated by 
deposits of mud and silt. The greatest accumulations are on 
the south side of the Firth, and of course are worst in the bays 
or indentations on the rocky shore line. Bo’ness Harbour lies 
on a point well out beyond the average shore line, so that the 
mud deposit is not £0 great here as at other parts of the shore. 
Even here, however, the mud dries at low water for a distance 
of nearly a quarter of a mile from the old pier heads. 

The first object to be attained in the harbour improvement 
scheme therefore was to extend the piers seaward so as to 
obtain greater depth of water as well as increased accommo- 
dation in the harbour. This work was commenced by the 
extension of both piers seaward, the one about 350 and the 
other 470ft. The expense of these works was about £35,000. 
Ultimately both the new piers will be extended to the low 
water line or further if necessary. While the pier works 
were in progress an arrangement was made between the town 
authorities and the North British Railway Company, by 
which the latter agreed to find the money necessary for the 
formation of the wet dock which formed part of the original 
scheme, on the understanding that a new harbour commission 
should be formed giving to the railway company a share in 
the representation. The new commissioners accordingly were 
appointed by Act of Parliament in 1878, and at once proceeded 
to the construction of the dock. Messrs. Thomas Meik and 
Son, who had been engineers to the harbour from the com- 
mencement of the new works, were appointed to carry out the 
dock works, and the contract was let to Mr. T. S. Hunter, of 
Glasgow. Mr. Hunter died recently, and the work is now 
being carried on by his trustees. The dock is situated on the 
shore of the Firth, on land reclaimed from the sea, so that the 
first step necessary was to construct barriers or dams to 
exclude the water and retain the reclaimed land. The out- 
side barrier is 3000ft. in length, and a portion of the frontage 
facing the channel of the Firth is a wharf built of concrete to 
be used for discharging and loading small vessels and river 
craft, which in ordinary weather can lie outside and save the 
time and expense necessary for entering the dock. The barrier 
was started in October, 1878, and was finished in less than 
twelve months from that time—good progress considering the 
severity of the winter, 78-79. The area enclosed measures 
more than 30 acres, of which about 74 will be dock space and 
5 acres timber 

The depth of water on the cill will be 4ft. at low water, 
and.as the rise of an ordinary spring tide at Bo'ness is 18ft., 
there will be 22ft. at high water of springs. The whole of 
the walls and entrance are being constructed of concrete, 
except the cills, quoins, and coping, which are of Cornish 
granite. It is worthy of note that this granite can be brought 
so far north and delivered at a cheaper rate than any of the 
Scotch granites. The gates are to be of greenheart, and will 
be worked by hydraulic power. 

The trade at Bo’ness consists of the export of coal and the 
import of timber, pig iron, and general goods, and provision 
for all classes of traffic is to be made in the dock. The com- 
missioners decided to work all the machinery in the cock by 
hydraulic power, its superiority over steam for dock purposes 
being so apparent—indeed it is only in Scotland that any 
hesitation in the matter is shown. It ‘is a curious fact, 
perhaps owing to the proverbial Scotch cautiousness, that 
improvements in machinery do not seem to be so rapidly 
adopted in the north as in the land of the Southron. en 
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the nature of the objections which were so long urged against 
the invention and use of blowing and winnowing machines is 
remembered, it will not be felt surprising that although 
decidedly liberal in politics, Scotland is conservative with 
respect to ‘‘innovations” whether in the kirk or in the 
shipping trade. ; 

Tenders were obtained for the machinery from several firms 
who make hydraulic machinery a speciality, and ultimatel 
that of Messrs. Brown and Co,, Edinburgh, was accepted. 
The coal will therefore be shipped by hydraulic hoists similar 
in principle to those in operation at the South Wales ports, 
Ayr, Burntisland, &c., but several important improvements 
have been effected with a view to saving expense both of con- 
struction and in working. One of the improvements consists 
in doing away with the expensive foundations hitherto neces- 
sary for hydraulic hoists, and other alterations will reduce 
the cost of working. New arrangements have also been 
adopted for working the railway traffic, and Messrs. Meik 
expect that their proposals in this respect, along with the im- 
proved machinery, will ultimately reduce the total cost of 
coal shipping, including interest and all ones from the time 
the wagons are left by the locomotive, to about 1d. or 1}d. 
per ton shipped. This is considerably below the cost at any 
other port in Scotland, and is about the same as at the North 
of England ports, where coal is shipped almost automatically. 
Three coal tips or hoists are to be erected at Bo’ness, each 
capable of shipping 200 tons per hour at the full lift of 17ft. 
The contract also includes portable hydraulic cranes for 
general goods, and ship capstans at the dockheads. 

The engineers’ estimate for the dock works, including 
machinery, railways, &c., was £180,000, and as the works are 
now half finished without any unforeseen difficulty having been 
encountered, there is every prospect of their being finished 
within the estimate. The contractors expect the date of 
completion will be about twelve months from the present 
time, but of course this depends largely on the weather of the 
coming summer. 


TYPE DRAWINGS FOR MAIN SEWERING. 
Tue first sheet of these drawings was published in our last 
rd in publishing 
them briefly described. With this impression we give the 
second sheet. Much time has sometimes been lost in the con- 
struction of necessary drainage works in small towns owing to 
the unsatisfactory character of the designs submitted to the 
Local Board, and with a view to prevent this and to provide 
district surveyors with good types of the principal details of 
sewerage works these type drawings have been compiled.* It 
is not pretended that they will enable inexperienced men to 
pees satisfactory plans for town drainage any more than it 
is that a man may become a sanitary engineer by reading 
Baldwin Latham’s ‘‘Sanitary Engineering.” But they are in- 
tended to prevent the proposal and preparation of useless 
schemes, to facilitate the selection of satisfactory forms, and 
to ae uniformity in the most important parts of sewer 
works, 

Different modes of treatment are required in towns with 
different characteristics of site; contour, level, and subsoil, in 
order that subsoil surface and sewage waters may be safely 
carried off. Where the arrangement of streets and the 
contour of a town will admit, it is desirable to divide it into 
areas or zones, from each of which the sewage could 8 off 
independently by means of intercepting sewers, and thus 
prevent the necessity for passing all the sewage and waters 
through, and the accumulation in, the sewers of the lowest 
levels. Tach area, therefore, requires separate consideration, 
and experience in one or two towns may not afford a sufficient 
guide to enable a district engineer to devise unaided the best 
means of procedure in special cases. Mr. Rawlinson’s detailed 
drawings will, however, afford the necessary suggestions in 
many cases, 

Referring now to Sheet 1, which will be found on page 211, 
it will be seen that it contains a number of plans et sections 
of manholes and lamp-holes, designed to be used with earthen- 
ware pipe sewers. Similar manholes may also be adapted to 
brick sewers, and where it is not convenient to enter at the 
centre of the street, a side entrance approach from the foot- 
walls may be made. Figs, 1 show vertical and horizontal 
sections and plan of a manhole at the junction of two sewers, 
entering into a pipe sewer which is turned at a right angle, 
having an arrangement for flushing. The manhole cover 
is intended to act as a ventilator. The iron pail beneath the 
cover is to intercept any dirt which may come through the 
pera openings from the street or roadway above. This 
pail should be made to swing round when the manhole-cover is 
removed to admit of entrance. The bottom of the manhole 
may be formed out of stone or brick and cement, or be 
moulded in Portland-lime concrete, with concrete for a 
foundation, as indicated. Figs. 2 comprise plans and sections 
of a manhole over a single pipe-sewer junction similar to Fig. 1. 
Tn Figs. 3 are plans and sections of manhole on pipe-sewer 
junction, with flushing arrangements indicated. A light iron 
sheet to be lowered or raised in a prepared groove, to stop 
back the flow of sewage or water, to be let off suddenly by 
drawing the sluice-plate. An overflow to be provided over 
the top of the sluice-plate when shut down to prevent the 
manhole from being filled above the level of the shut down 
sluice-plate. In Figs, 4 plans and sections of manhole, with 
slight variations from Figs, 2 and 3. Figs. 5 give plans and 
sections of manhole, showing overflow to relieve the sewer 
from storm-water. As the head of water to be removed may 
vary considerably, the relief-pipe must be placed in the man- 
hole higher or lower according as the house connections on the 
sewers will permit. Figs, 6 and 7 give plans and sections 
of lamp-holes and sewer ventilating pipes, to be fixed at the 
upper ends of sewers and drains, as well as at intermediate 
points betwixt manhole and manhole. 

On sheet No, 2, page 234 of this impression, will be found 
plans and sections of manholes on steep gradients desiged to 
check the flow of sewage and sewage gases, Figs. 1 give plans, 
sections, and details of an earthenware-pipe sewer on a stee 
gradient. The end of the inflowing-sewer to be provided wit 
a light flap-cover to stop any sewer-gases from ps sy and so 
compel sewer ventilation at this point. This manhole provides 
for flushing. The junctions entering the manhole and the over- 
flow-pipe are shown to be of cast iron. If there are several such 
manholes to be constructed, cast iron pipes will be the best to 
use. In Figs. 2 are plans, sections, and details of manhole for 
a brick-sewer on a steep gradient, having side-junctions, 
flashing and overflow arrangements. In other respects 
similar to Fig. 1. Figs. 3 are plans, sections, and details of 
manhole and brick-sewer on a steep gradient, having side- 


* The sheets of details as well as the letter press accompanying them 
are to be had from Messrs. Knight and Co., Harrison and Sons, Ed. 
Stanford, W. Hallen and Co., Waterlow and Sons, and Shaw and Sons, 


London, and P. 8. King, Westminster, 


junctions and a screw-down sluice arrangement for flushing, 
with overflow pipe. Fig. 4 is a section of ramp or fall in a 
main-sewer on a steep gradient, having an inverted syphon of 
cast iron to take the ordinary flow of sewage, and leave the 
end of the main sewer cl to stop any flow of gas upwards 
from the sewers below. 

In succeeding impressions we shall give other drawings 
dealing with ditferent details and with sewerage and ventila- 
tion under different circumstances of town level and contour. 


SHEARING STRENGTHS OF SOME AMERICAN 
WOODS. 


By Joun C. Travrwine, C.E. 

the common: use of wood for pins or tree- 
nails, no experiments that I know of, except one or two isolated 
ones, and they imperfect, have been tried for determining the 
extent of its reliability for this purpose. With a view to sup- 
plying this deficiency in some measure, I have recently tested 
several of our American woods, in the shape of cylindrical pins 
*64in.—or full gin.—in diameter—I used one of Messrs. Riehlé’s 
well-known and accurate testing machines, in connection with 
an iron holder, shown in the figure, and through a cylindrical 
hole in which the closely-fitting wooden pin p p, to be tested, was 
placed. The two parts A and B of this holder being then 
pulled in opposite directions, it is plain that the pin can yield 
only by direct shearing at O and C. 


| G 


Two specimens of each were tried. Where their difference did 
not exceed 10 per cent., the mean is given. Greater differences 
must, of course, be of frequent occurrence, even in good sound 
specimens. All the specimens were fairly seasoned, and without 
defects. The central pieces sheared off were Zin. long; the 
single circular area of each pin was ‘322 of a square inch ; and 
that of the two areas that were sheared at once ‘644 of a square 
inch ; and since °644 x 1°55 = 1 square inch, it follows that if 
the results in the table be divided by 1°55, the quotient will be 
the actual double-shearing strength found for each pin of full 
8in. diameter. : 

The following table gives the results in pounds per square inch 


of total she; area :— 
Pounds Pounds 
T square r square 
Beech oo 6838 | Maple 
Birch 5595 | Oak, white 4086 
Cedar, white .. 1872 to 1519 
» Central America .. 8410 | Pine, white . .. .. .. 2480 
Chey. » yellow, northern .. 4340 
Hemlock .. alnut, black .. .. .. 4728 
Hickory .. 6045 to 7285 » .. .. 283) 


or tHE Unirep Patent-orrice.—A revised set 
of rules for the United States Patent-office went into force 


January 1, from which we make the following brief extracts :—. 


All business with the office must be transacted by writing, and 
all letters addressed to the ‘‘ Commissioner of Patents,” Washing- 
ton, D. C. All matter sent to the office whether by mail or 


express must be prepaid, otherwise it will not be received. A - 


fee of 15 dols. must be paid on filing an a) pore g for a patent 
on an invention or a discovery, and an add itional 20dols. on the 
issue of the patent. A copy of the specifications and drawings of 
any patent which is in print (including all for several years past) 
will be mailed to any address in the United States for 25 cents, 
twenty or more at 10 cents each. No patent granted since 
March 2, 1861, can be extended except by Act of Congress. A 
atent may be obtained by any person who has invented or 
Seaweed any new and useful art, machine, manufacture, or 
composition of matter, or any new and useful improvement 
thereof, not known or used by others in this country, and not 
patented nor described in any printed publication in this or an 
locele country, before his invention or discovery thereof, an 
not in public use or on sale for more than two years prior to his 
application, unless the same is proved to have been abandoned ; 
and by any person who, by his own industry, genius, efforts and 
expense has invented and produced any new and original design 
for a manufacture, bust, statue, alto-relievo, or bas-relief, any 
new and original design for the printing of woollen, silk, cotton, or 
other fabrics; any newand origins impression, ornament, pattern, 
print, or picture to be printed, painted, cast, or otherwise placed 
on or woeked into any article of manufacture, or any new, useful, 
and originalshapeor configuration of any article of manufacture, the 
same not having been known or used by others before his invention 
or production heed nor patented nor described in any printed 
publication upon payment of the fees required by law and other 
due proceedings had. If it oppese that the inventor, at the time 
of making his application, believed himself to be the first inventor 
or discoverer, a patent will not be refused on account of the inven- 
tion or discovery, or an se thereof, having been known or used 
in any foreign country before his invention or discovery thereof 
if it had not been before patented or described in any printed 
publication. The specification is a written description of the 
invention or discovery, and of the manner and process of making, 
constructing, compounding, and using the same, and is required 
to be in such full, clear, concise, and exact terms as to enable 
any person skilled in the art or science to which it appertains, or 
with which it is most nearly connected, to make, construct, com- 
pound, and use the same. It must conclude with a specific and 
distinct claim or claims of the part, improvement or combination 
which the applicant regards as his invention or diseovery The 
following order of arrangement should be observed when con- 
venient i. framing the specification, such portions as refer to 
drawings peing, canted when the invention does not admit of 
representation by drawings :—(1) Preamble giving the name and 
residence of the a ym the title of the invention, and the 
statement equieed. y the last clause of Rule 39; (2) general 
statement of the object and nature of the invention ; (3) brief 
description of the drawings showing what each view represents ; 
(4) detailed description, explaining fully the alleged invention, 
and the manner of constructing, practising, operating and using 
it; (5) claim or claims; (6) signature of inventor; (7) signature 
of two witnesses; the applicant, if the inventor, must make oath 
or affirmation that he does verily believe himself to be the original 
and first inventor or discoverer of the art, machine, manufacture 
composition, or improvement for which he solicits a patent, and 
that he does not know and does not believe that the same was 
ever before known or used ; shall state of what country he is 
ci and where he resides, 
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SPENCER AND GILLMAN’ BOTTLING MACHINE 


In Tue Eneoineer of the 8rd October last we briefly 
described a new form of bottling machine, particularly 
designed for bottling beer, &c., in dark glass bottles, and 
exhibited by Messrs. Spencer and Gillman in the Exhibition 
of Brewing Apparatus held in the Agricultural Hall, 


Islington. 
The accom ing drawing shows the arrangement of the 
different of the machine in elevation and plan. The com- 


re machine consists of a erator, two saturators, and 
tling and corking machine. The latter we illustrate The 
tubes which connects it with the saturators, or beer cylinders, 
are shown, marked 00. In filling, the bottle is placed on the 
cup 5', and pressed up by placing the right foot on the treadle 
c* against the india-rubber ring d. The cork, previously 
soaked in hot water or hot beer, is placed in the cone e, and 
driven down by the plunger / until the top of the cork is level 
with the top of the brass cone. The beer is then turned on by 
turning the handle i, which opens the cock k. The same 
handle pushes the vent-tube h? into the bottle, through a 
stuffing-box e. The object of this vent-tube is two-fold—tirst, 
to give a regulated vent to the air in the bottle ; and second, 
to fix the height to which the bottle shall fill, and also to 


determine when it is full, which could not otherwise be done | 
in opaque bottles, and only with great difficulty in clear ones. | 
To attain the first object, attached to the top of the tube is a 


weighted valve h*, the weight on the lever of which must be 
regulated by shifting its position so that it blows off when the 
pressure in the bottle has nearly reached that in the 
“When the weigh ly fixed, pressu 

en the weight is properly and with a re in 
the saturator of 25 lb., a pint bottle should fill in about ten 
seconds, The distance to which the vent-tube descends into 
the bottle fixes the height to which the beer fills, for as 
soon as the beer reaches the bottom of the tube it esca 
at the valve and the pipe at its side into the funnel n. 
The level of the descent of the vent-tube can be regulated 
by the screw i. 

The air first escapes at the vent, then a little froth, and 
then the beer. As soon as the operator sees the beer come 
out he must immediately turn the handle kh’ with 
his left hand, which shuts off the beer and withdraws the 
vent-tube, and with his right hand by the handle g' drive 
the cork into the bottle. As soon as the cork is driven 
the full bottle can be removed and replaced by an empty 


one. 

_It is thus clear that the arrangement of the curved vent- 
pipe, safety valve, and connected stop-cock overcomes 
the difficulties which have hitherto made it impossible to 
fill and cork black bottles by machinery without incurring 
the risk of breaking a large number of bottles, 


TO BEER CYLINDERS 


FRONT ELEVATION . 


IMPROVED BAND KNIFE CLOTH MACHINE. 
Ovr illustration represents an improved endless band knife 
machine made by Messrs. Powis, le, and Co., engineers, 
London, for cutting cloth, silk, leather, paper, and other 
materials, The illustration requires little explanation. The 
main standard is a cored casting in the machines, and is 
flanged in the smaller. The endless steel band knife runs 
over three light wheels, and is kept constantly sharpened by 
a pair of small emery discs mounted 
top band wheel is mounted on an adjustable plunger which 
rests on a thick disc of india-rubber, thus securing the right 


amount of elasticity to prevent the breakage of the knife from |. 


any sudden strain that may be put on it. The band wheel 
spindles are of steel, running in double bearings. Tension is 
put on the band knife by the screw and hand wheel shown at 
the back of the machine; the back band wheel is mounted 
on a slide arranged with a considerable amount of traverse, 
thus allowing a knife that has been shortened by breakages 


still to be used without being lengthened by the introduction 
of afresh piece of blade, which is a matter of. some little 
difficulty when the knife is partially worn out. The back 
thrust of the knife is received by a revolving steel disc, 
which in conjunction with an improved pechinn ian is fitted 
in the table, which is of wood. It is especially useful to army 
clothiers, mantle manufacturers, and others requiring a large 
number of duplicate articles of a given pattern, as a con- 
siderable number of folds of material may be cut at one 
time. The knife blade is speeded to travel some 2500ft. per 
minute, and the machine is calculated to perform the work of 
twenty cutters working by hand. 


on spring centres. The |) 


PAULSON'S AUTOMATIC TUBE CLEANING 
RINGS. 


Tue rings illustrated in the annexed sketch, as placed loose 
on a tube in a multitubular boiler, are said to have so acted 
during experiments on a small scale as to show that they will 
be effective in preventing incrustration on the tubes, me thus 
to my eh their efficiency and prevent burning. The rings A 
and C are — at one end and flanged at the other ; B is 
expanded ai both ends. Their action is as follows :—Steam is 
rapidly gen »rated between the rings and tubes, causing vibra- 


NI 


x 


SMOKE BOX 


tion ; its excape at the expanded end gradually works the 
ring up to the fire or the smoke-box, to be repelled along the 
tube, by the discharge of steam which takes place between 
the flange of the ring and box. The ring Bexpandedat both ends 
vibrates an 1 travels in either direction about the centre of the 
tube. While by this simple means all deposit is prevented, 
there is no wear of ring or tube, as when the boiler is in use 
no actual « ontact takes place, for the instant they approach 
steam is generated so rapidly as to prevent it. This curious 
device is the invention of Mr. W. Paulson, of Mountsorrel, 
Loughborogh. 


MESSRS. CLAYTON AND SHUTTLEWORTH’S 
DRUM GUARD. 


THE avnexed woodcut illustrates the improved form of 
drum guard for thrashing machines now made by Messrs. 
Clayton and Shuttleworth, Lincoln, The soba vg hood 
is held in the position shown by pressure brought to bear 
on one of its pivots by the spiral spring shown behind it, 
the presteure exerted by the spring being adjustable. By 
means of a jointed rod, the hood is connected to a double or 


NOTE. 
ROD. JOINT K BRACKET A MAY BE 
FIXED ON EITHER SIDE OF MACHINE 


ASSES 


> 
= 


FEEDERS BOX 


‘folding feed-board. Small platforms at the ends of the 
dram mouth are also connected with the feed-board. When 
properly adjusted, a small pressure is sufficient, either on 
‘the feed-board, end ocurgr’ or cover, to release the latter, 
and when down it is locked there until raised by hand. The 
combination of the small platforms at the end of the drum 
with the folding feed and cover make it impossible for 
attendants to fall into the drum mouth. 


ROWAN’S PATENT PISTON. 

Tue accompanying engraving illustrates a piston patented 

and of Belfast. Its construc- 

tion is extremely simple. The improvement consists in 

putting between the two — ngs @ corru, 
a 


sp 
ring, as shown, made of is fv - 


g ri 
brass or steel. 


| 
| 
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shown out of proportion deep in the corrugations for the sake 
‘of clearness; in practice it is compressed almost flat. Its 
‘use is to keep the piston rings from sliding on the piston 
body, and at the same time to leave them free to expand. 
The piston has been severely tested, and as we understand 
with the best results. Mr. Rowan’s reputation as an engi- 
neer renders the piston worth notice, simple as it appears. 


Tue Cuemican Soorery: River Warer.—At the last meeting 
read an elaborate paper “‘On 
River Water.” The 


and the Society adjourned to April 1st, when the follow 
will be read :—“ On B. Orcinol,” by Dr. Stenhouse 
Mir. Groves; ‘Preliminary Note on the Action of the New 
Diastase Eurotin on Starch,” by R. W. Atkinson ; “‘ Note on the 
Products of the Combustion of Coal Gas,” by L. 'T. Wright ; 
‘On Polysulphide of Sodium,” by H. C. Jones; ‘‘ On the Reflec- 
tion from Copper and on the Colorimetric Estimation of Co; per,” 
T. Bayley; “ ” by Watson Smith and G. W. 
Analyses of the Ash of the Wood of two Varieties of 


takes plac'on March 30th, 
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- new, nicely fitted, and in every way adapted 
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THE MANAGEMENT OF MARINE ENGINES. 


ALmost every engineer knows something of the manage- 
ment of locomotive and stationary engines, the former in par- 
ticular coming almost daily under the observation of large 
sections of the public; but concerning marine engines very 
much less is known, because the engineers—save those whose 
special business it is to care for marine engines—who spend 
more than a few minutes in an engine-room or stoke-hole at 
once are very few indeed in number. Very little has been 
written on the subject. Indeed, almost the only work is ‘‘ The 
Engine-room, and who should be in it,” by Mr. Allan, of 
Sunderland—an excellent little book, but not accessible to 
every reader of THz ENGINEER, or conveying the geueral in- 
formation which it is the purpose of this paper to impart. It 
is-proposed, therefore, to give here such a statement of facts 
and experiences as will convey a good general idea of the 
nature of the duties of the marine engineer ; and as they are 
written by one whose experience in the engine-room has been 
considerable, it is ho that they will not be found either 
useless or uninteresting. 

The student who wishes to understand practically the 
working of the marine engine can go deeply into this subject 
at any of our most noted works where marine engines are 
built ; but there he only gets a knowledge of the marine 
engine under the most favourable auspices, everything being 
to give satis- 
faction. But he must go to sea in order to get a thorough 
knowledge of the marine engine in motion. Let him go at 
first with some specially ill-contrived engine, which will be 
calculated to test his powers of patience as well as advance 
his knowledge of mechanism. The writer does not know of 
any business or profession in the world more subject to an 
absurd conservatism and bigotry than that of the marine 
engine-maker. Let an engine builder once get a good reputa- 
tion, and his success is assured, though he should build an 
engine which it were a libel on mechanics to call a machine. 
The men who buy engines are not as a rule engineers, and 
they go to whatever firm of makers happens to have the best 
name. The consequence of this is that there are at present 
builders holding a position amongst the foremost in the world, 
whose engines, however good they might have been considered 
twenty years ago, are now a grief and vexation to any engi- 
neer who may see them, and a plague to any one who may 
sail with them. 

Most of the readers of Tue Encinger know that the 
general staff of an engine-room consists in merchant steamers 
of three engineers, two of whom must hold what are called 
certificates of competency, which are granted to them 
upon examination by the Board of Trade. Now each of these 
engineers has his own separate line of work to follow the 
third, of course, being under the orders of the second, and the 
second, in his turn, getting his instructions from the chief. 
In a measure, the second is independent of the chief, for he 
has his own certificate to protect ; and were the chief to give 
him an order which he—the second—considered could not be 
carried out without endangering the machiuery, it would be 
perfectly justifiable for him to protest. Then if the chief insists 


~ on his orders being carried out, the second’s certificate is pro- 


tected by theexpostulation, and theentire responsibility rests on 
the shoulders of the senior engineer. Assuming that the ship 
is ready for sea, steam is ordered by the captain to be ready 
ata certain time. It then becomes the chief's duty to see the 
steam is ready, and the engines also. It is a matter of the 
utmost importance that great care should be taken when 
getting up steam not to hurry the process. The fires must be 
allowed to burn as slowly as possible; for there are few causes 
of premature decay in boilers greater than pressing them 
too hard when first lighted up. Where fires are forced, 
and steam obtained in avery short time, the water in the 
bottom of the boilers will be found to be quite cold, though 
the steam gauge may indicate a considerable pressure. It 
is therefore well to light the fires as early as can be 
managed—say twelve hours before steam is wanted ; and if 
this is done the evil results of unequal expansion will be 


_ greatly diminished. No engineer should, under any circum- 


stances, allow steam to be got up under four hours as a 
minimum. As soon as the fires are lighted all the stop valves 
should be opened, so that the heated air and, in course of 
time, the steam will pass through the engine, and so gradually 
heat it ia also. This point is of far greater importance than 
is generally supposed, and it is one which a great number of 
sea-going engineers ignore or neglect, leaving the stop valves 
close shut until the telegraph rings ‘‘ahead easy.” The 
result of this is that immediately the valves are eased the 
hot steam rushes into the cold cylinder, a great deal of con- 
densation takes place, and so the cylinders and valve 
chests become choked with water; the engines will not 
move; the joints of the cylinder covers or valve chest 
covers, if newly made with red lead cement, almost invariably 
begin to leak, and the engineers get into such a glorious 
humour when the captain sends to know ‘‘ What is the 
matter; must he let the anchor go?” All this is avoiled 
if the engines have been gently heated half an hour or so 
before the niachinery is wanted. Itis a verygood plan to shut 
the main stop valves, and o} the injection valves, so that 
the cold sea water may get into the condenser, and, it being 
cool, a few revolutions will suffice to obtain a good vacuum, 
which, of course, with compound engines is a matter of the 
primest importance in handling them. The engines should 
next be very carefully oiled, not a single working part neg- 
lected. Olive or Gallipoli oil being soft, quick-running oils 
are most generally used for crank pins, guides, and link 
motions ; castor oil for the thrust carriage and main bearings, 
and Crane’s oil, glycerine, or the new ‘“‘ valvoline” for the slide 
valves and cylinders. The second engineer next sees that the 
suctions for the feed pampe, the feed check valves, and the 
main discharge are opened, and having carefully ascertained 
that the excentrics and cranks are quite clear, he may report 
‘‘all ready” to his chief, who is standing at the front of his 
engines, prepared to start them as soon as he gets his orders 
to do so from the captain. A couple of men stand by the 
starting wheel at the chief’s orders, and as soon as the tele- 
graph rings they run the wheel over by his directions, and the 
engines start when the steam is given tothem. The second’s 
duty is then to “‘rush about,” feeling every bearing, seeing 
that all the pumps, air, circulating, bilge, and feed are doing 
their fair work; seeing that steam is being properly sustained, 
the firemen mr, By they have been directed to do, &c. 
Indeed, it would be difficult to name all the things this engi- 
neer has to do, and truly has it been said that the busiest 
hours in a second engineer's life are the first two after the 
engines have been started, or uatil he feels that everything 
is going to work to his satisfaction ; and of this he must be 
the best judge, for it is he who has had the adjustment of 
all the working bearings to carry out while in port, and it is to 


him the third engineer will apply when he wants to know to 
what points he must be specially attentive. Should the chief's 
duty call him on deck when leaving port, of course the second 
takes charge of the engines, and under no circumstances will 
a third be allowed to start or stop them. Some junior engi- 
neers feel themselves ieved if they are not allowed to 
take charge of engines, and this is unreasonable on their part. 
It is so easy to ‘‘make a mess” of starting a pair of engines, 
and do some serious he g that engineers who have certifi- 
cates to take care of, will not trust a junior for whom they 
are responsible, with so important a duty as that of setting 
not only a large and valuable pair of engines in motion, 
but also a large ship; and in the engine-room it is, of 
course, quite impossible to know in what position of danger 
that ship may be. 

As it generally renders the engines easier to reverse if steam 
is shut off at the main stop valve, insomuch as it takes off the 
pressure from the back of the slide valve, the third engineer 
can be most usefully employed standing by the main stop valve, 
shuttingit when the engines are stopped, and opening itagain as 
the telegraph rings. ‘This operation would of course be quite 
useless or unnecessary were the throttle valve quite tight, but 
as this is very rarely the case with the present generally used 
throttle valve, it becomes necessary to close the steam valve. 
Another advantage which is claimed for this closing of the 
stop valve is that it prevents any leakage of steam through 
the engines after they have been once started, so sustaining a 
much more efficient vacuum than would otherwise be the case. 
Now many oflice engineers assert that steam cannot and 
should not escape through a pair of engines, yet the fact 
remains that steam does do so. But theory oftentimes does 
contradict practice; another evidence of which is to be found 
in piston rods. Theory says that they require no lubrication 
beyond that which the steam gives them whilst they are 
inside the cylinder ; now practice comes in and says they do 
require lubrication, and no small share of it also, for there 
are few things more to be dreaded than a right good heat ina 
piston rod. <A capital mixture for the rods is tallow, soft 
soap, a little common soda, and some olive oil ; if this is used 
as a ‘“‘swabbing” mixture, say, once an hour, there will be 
but little danger, and the rod will keep bright and clean. 

Once fairly at sea, the engines having made a satisfactory 
beginning, there is little to be feared, and if the engineers 

y strict attention to the oiling of the bearings they will 
ae but little trouble. Sometimes, however, in spite of all 
care the most cautious engineer will be caught with a hot 
bearing. It may be that some dirt has got into his 
oil-feeder, or some dust from the stokehole’ has managed 
to find its way into the engine-room, and settles on 
some bearing or rubbing surface, most generally on a 
guide; or many another unforeseen and unknown cause 
may bring on the catastrophe. It is not necessary to 
feel a bearing to know that it is hot ; an engincer can gener- 
ally tell by looking; but his nose is never at fault, and the 
smell of a hot bearing is one he never mistakes or forgets. 
Should the bearing be a crank-pin, let him stop his engine at 
once if it is at all possible, for two revolutions will be enough 
to much overheat this bearing which has to sustain so great a 
strain. In any case let him get the cold water on as quickly 
as he possibly can. Oil is then worse than useless. In using 
the cold-water hose, care should be taken to play it as much 
on the crank as possible, and as little on the brass, for brass 
cracks very easily if it be very hot when the cold water 
touches it. If the hot bearing is a main bearing or a thrust 
carriage, it will generally be enough to take the cover off the 
lubricator and - the hose into it, which of course quickly 
disposes of any dirt that may be on the journal. Hot bear- 
ings will of necessity occur in the best regulated engine rooms, 
sometimes by chance, but fortunately they are of very rare 
occurrence, and a steady, careful engineer may serve a year 
at sea without one. 

There is in steamers not fitted with a governor a 
great deal of trouble, caused by the engines racing in bad 
weather, and it is only the man who has experienced 
it who can appreciate the misery of having to stand by the 
throttle valve in a battened-down engine-room during the 
long hours of a watch, and he it is who can really envy a brother 
engineer in another ship who has a really good governor. 
Now, a governor worth having fs a rarity at the present time. 
The writer, as a marine engineer, crossed the Atlantic during 
very bad weather in the winter of 1877-78 in a large steamer 
fitted with Silver’s governor, and during the whole of the 
voyage this governor was utterly useless, generally managing 
to throttle after the racing had finished, and at a time when 
the engines required all the’ steam they could get. The 
machine at this time was perfectly new, and supposed to 
be in perfect order—another very curious instance of the 
fight between theory and practice, for Mr. Silver’s theories 
are admirable. Last winter—1878-79—in another steamer, 
somewhat smaller, the writer again crossed the Atlantic, in 
weather so bad that he took thirty-four days from the English 
Channel to Baltimore, and during all that time the engine- 
room was comparatively luxurious, for a newer pattern of 
governor caught the engines at the beginning of the racing, 
and throttled in a perfect manner. Imagine what the 
— in this latter case would have felt like on reaching 
Baltimore after thirty-four days of six-hour watches—for they 
would have to go on duty two at atime, chief and donkey- 
man, second al third, one of whom would have to stand by the 
throttle—in a battened-down engine-room, were they pro- 
vided with no governor, or, what is the same thing, with 
Silver’s. So much has been said and written, however, on 
the subject of governors that no more need be said on the 
matter. 

Whilst at sea it becomes the duty of the chief engineer 
occasionally to use his indicator, so that he may know how 
the internal organisation of his engines is wearing, that he 
may see how they are working, and that he may be able to 
tell the proportion between the consumption of coal and the 
work accomplished. For this operation it is necessary for the 
engineer to use figures, and as this is almost the only calcula- 
tion it becomes his duty to make at sea, he is very liable to 
become extremely rusty in his mathematics. The writer has 
found that the calculation of horse-power can be simplified to 
a very considerable extent by adopting the following method. 
It saves time, and in reducing the number of figures it neces- 
sarily reduces the chances of error in the working out of 
di s:—First of all, divide ‘7854 by 33,000; the result 
will be °0000238. Next square the diameters of both 
—_— and multiply each of these by the decimal -0000238, 
the result of which will give constant numbers for any parti- 
cular ship; and these numbers the chief engineer must carefull 
write in his pocket-book. When he takes diagrams a 
that is necessary, then, is to multiply these constant 
numbers by the mean pressures—got by scaling the 
diagrams—and_ the = speed in feet, the result 
being the indicated horse-power. Of course these con- 


stant numbers only suffice for one ship, and if the chief 
engineer joins another he bas to make his preliminary caleu- 
lations carefully; but, having obtained these constant numbers, 
his work is of the easiest. The engineer should very carefully 
measure the consumption of coal, for if he does not know that 
he is truly ‘‘at sea.” Nearly all steamers are provided with 
a coal measure, for the stoke-hole, constructed like a large 
bucket without any bottom. The coal must be weighed 
very carefully into this, as it stands on the stoke-hole plates, 
until the exact quantity of coal it holds is ascertained. This, 
of course, can be best done by weighing six or seven ‘‘ fills” 
and taking a mean of the weight. After that the stoker has 
but to fill it up level each time, then take hold of the handles, 
lift it up, and as there is no bottom he leaves the coal on the 
stoke-hole plates ready for use. A junior engineer, or other 
reliable person, should remain in the stoke-hole on a ‘‘ weigh 
day,” and should keep a very careful ‘‘ tally” of the coal con- 
sumed during at least twelve hours. Having got this, the 
weight is easily managed, and the chief should then be able to 
establish the pore, this being generally in surface con- 
densing compound engines about 2 1b. of coal per horse-power 
per hour. Of course less than this has been done. 

It is not the writer’s intention to go here into the subject 
of marine boilers, reserviag that for a future occasion. He 
will now give an idea of what work is done in the engine- 
room in a foreign port. There are very ae people who run 
away with the idea that in a foreign port the engineers of a 
steamship have nothing to do but enjoy themselves, seeing 
the lions of the place ; but this is not so, and when the reader 
glances over the following extracts from a log he will find 
that engineers are not idle when abroad. The steamer in 
question arrived in Antwerp after an eight days’ run. On 
arriving in dock it was found nec to extract the old 

king from the high-pressure piston rod stuffing-box. Now 
a the steam is off the boilers it is a matter of ease to 
blow the old packing out. The modus operandi is first to slack 
the gland right back, but keeping a nut or two on the end of 
the studs so that the gland does not fall. Then the engine is 
ut on the centre, and steam admitted by means of the 
impulse or starting valve, when the packing will blow out of 
its position; steam is shut off; the gland is next taken 
off, and the packing comes out at once. Now in the 
case under notice the engine was not quite on the 
centre, the third engineer told the second that he had left 
anuton the studs, the second gave the steam, the engine 
moved over the centre, but the gland came with it, no nut 
having been actually left on. The gland fell on to the cross- 
head, and when the engine came round to the top centres the 
gland jammed on its studs, finally falling into the crank pit 
in three pieces. Of course the second engineer was solely to 
blame, for though the third had reported the nut left on, 
when asked, it was his first voyage, and the second should 
have satisfied himself by seeing the gland secure. The engines 
were then disconnected, so that the brass bush belonging to 
the gland might be got out to have a new gland cast round 
it. The engines have tail rods to the pistons and valve 
spindles, and this tail rod had to be lowered down through 
the bottom of the cylinder till the bush could be taken off: 
This rendered it necessary that the connecting rod should 
be taken off; the crosshead laid on the platform, and 
the whole engine dismantled. The greatest trouble was 
experienced in starting the piston nut; but eventually it 
moved with the united powers of a long, heavy spanner, a 
powerful purchase with Block and tackle to the end of this, 
and avery heavy hammer plied on the end of the spanner. 
But with all this power—eight men rigging the tackle—over 
six hours were spent in moving the nut At last it came, and 
the disconnection of the remaining parts of the engine was 
but a question of strength and time. Messrs. Hoskins and 
Black, engineers, of Antwerp, who helped the work in the 
most courteous way, without any pecuniary advantage to them- 
selves—for as the second engineer wished to pay for his own 
blunder they charged merely cost price—got the new gland 
soon cast, and by May 9th, mid-day, the engine was once more 
perfect and fully connected. The reader will understand 
that the work could not be gone straight through with, and 
that there were many delays. The extract from the log for 
Friday, May 9th, is as follows :—‘‘ Finished the remainder of 
the connections to-day. That all this extra work has not 
stopped our usual routine my be gathered from the fact that 
we have got the air pump buckets, and foot valves drawn, 
cleaned, and reconnected, the high-pressure piston springs set, 
the four ends of the connecting rods yee and adjusted, 
the boilers cleaned and washed, and the bilges, boiler tubes, 
and combustion chambers all cleaned.” This, perhaps, is a 
somewhat unusual case, but whatever port a steamer goes into, 
the chief engineer can easily find plenty of work for his 
assistants and the firemen to engage them from 7 a.m. till 
5 p.m. In most cases it is quite unnecessary for the chief to. 
work whilst in a foreign port, but he should be always by to 
direct work. There are, of course, some second-class engi- 
neers who are, however, either incompetent to work or in- 
capable of work, and then the duty falls on the chief's 
shoulders, for a third without a certificate is rarely or ever 
trusted with any responsible duty, such as the adjustment of 
brasses or setting of springs. 


LiverPoo. Enerneertne Socrety.—The usual fortnightly 
meeting of this Society was held on Wednesday, the 10th inst., at 
the Royal Institution, Colquitt-street, Mr. A. Ross, president, in 
the chair. Mr. E. M. Touzeau, survey member of the ase! 
Institution. of Great Britain, read a paper entitled ‘‘Subsoi 
Waters and their Drainage.” The author having briefly alluded 
to the effect of subsoil drainage upon the volume and flow of 
rivers, and the various works in which a knowledge of its prin- 
ciples are required, proceeded to-consider the subject in its 
sdletien to health and comfort of town populations. The neces- 
sity was urged of subsoil drainage being undertaken as part of 
every sewage scheme, and further its extension to such places as 
are at present sewered, without attention having been given to 
the drainage of the soil. The largely-increased discharge of 
sewers, owing to subsoil water, was alluded to, and the advisa- 
bility of relieving them of this duty was urged. If works of this 
description were more generally carried out it was remarked that 
much of the water now flowing off the surface into the sewers 
might be carried off by the land drains to the easement of the 
sewers. Attention was then directed to the causes of wetness in 
land and the various ways by which the water might be removed, 
also the necessity for regulating the depths and spacing of the 
drains apart, according to the pervious or non-pervious nature of 
the ground in which the drains were laid. Cases were mentioned 
where, through want of attention to the direction of flow in sub- 
soil waters, the pipes intercepted but little of the water, which 
in cases of this kind flowed between the pipes instead of into 
them. From instances such as these of want of attention it was 
requisite that the requirements of each district or portion of a 
district should be studied before works for the dtdlnage of the 
subsoil were carried out. 
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THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of Patents. 


“*,* It has come to our notice that some applicants of the Patent- 
“office Sales Department, for Patent Specifications, have caused 
much unnecessary trouble and annoyance both to themselves and 
to the Patent-office officials by giving the number of the e ot 
THE ENGINEER at which the Specification they 
to, instead eh! giving the proper number of the 
The mistake has been made by looking at THE -—— han 
and giving the numbers there found, which only refer to pages, in 
place of turning to those pages and finding the numbers of the 
Specification. 


Grants and Dates of Provisional Protection for Six Months. 


811. Sourrarres, Stups, &c., F. H. F. Engel, Hamburg.—A communica 
tion from C. J. G. Schneider, Hamburg. 

812. Brusues, I. Evans, Birmingham. 

813. ENGINE Governors, W. Gibson and J. 8. Nicholson, Sunderland. 

814, TeLterHone WirEs and Casves, J. H. Johnson, -inn-fields, 
London.—A communication from F, A. Gower, Pa 

815. Moutpinc Sucar, W. Morgan-Brown, thampton - 
London.—A communication from C. H. Hersey, F. C. Hersey, and D 
Pray, Boston, U.S. 

—A communication from elaun, onigshu r 
Silesia, Prussia. tt 

817. VeLocrrepes, W. Hillman, Coven‘ 

819. Lirrs or for Bortpines, A. M. Clark, Chancery-lane, 
London.—A communication from B. Slusser and W. H. C. Goode, 
Sidney, Ohio, U.S. 

821. SaHear-Binpina, J. Howard and E. T, Bousfield, Bedford.—24th Feb- 
ruary, 1880. 

827. LaBeLLinc and ORNAMENTING Bortves, Jars, &c., P. Pfleiderer, 
at ge rae street, London.—A communication from L. W. Broadw well, 


829. Swivets, T. A. Vaughton, Aston, near Birmingham. 

831. DatiInc and Numperino Raitway Tickets, &., R. Robinson, 
Newcastle-upon-Tyne, 

833. Taps or Cocks, A. H. Vernon, Hackney, London. 

835. Wasninc, Rinstinc, and Drainine LES, &c., W. W. Horner, 
Moor-lane, London. 

837. Hyprocatoric Acip, E. Solvay, Brussels. 

839. CHLORIDE of Lime, E. Solvay, Brussels. 

841. Boors and Suogs, 'W. R. Lake, South ton-buildings, London.—A 
communication from £. 8. Pratt, Chi 

843. Sarety Guarps for CrrcuLaR "Saws, a R. Dale, Glanvilles Wootton. 
—25th February, 1880. 

845. Looms, E. Hollingworth, Dobcross. 

CoLLopIo-BRoMIDE of SU.VER Emutsion, J. H. G. Wolfram, Dresden, 

xony. 

849. Dynamo Evecrric Macuines, H. J. Haddan, Strand, Westminster.— 
A communication from C. Brush, Cleveland, 

851. RecorpinG the Speen of Bicycues, F, Alcoc'! 

Gas, C. L, Clarke and J. Leigh ‘Manchester.—26th Feb- 


1880. 

859. 1 hy BuRNERS, H. J. Haddan, Strand, Westminster.—A communi- 
cation from 8. N. Wolff, Cassel, Germany. 

8€3. STEREOTYPING, G. Pearce, Riversdale-road, Islington, and E. Hughes, 
Anstey-road, Camberwell. 

865. MetaL Mouups for Castine Copper Cyuinpers, E, H. Waldenstrim 
and W. Sumner, Manchester, 

869. CLEANING and PotisHinc Kyives, W. §. Guinness, Southampton- 

dings, London. 

871. Curtinc, GrinpixG, and Po.tsHine, J. C. Ramsden, Bilton Garth.— 
27th February, 1880. 

873. Sarery Vatves, T. Adams, West Gorton. 

875. GLAZING, CALENDERING, &c., Corton Goons, E. de Pass, Fleet-street, 
aes communication from La Société Hinaut et Compagnie, 

877. Exrractine Water from ¢1c., W. Birch, Salford. 

879. Boutine Macuines, F, Wirth, Frankfort-on-the-Maine.—-A communi- 
cation from Messrs. Weber and Bunali, Uster, Switzerland. 

881. BrREecH-LOADING SMALL-ARMs, D. Bentley, Aston, near Birminghan. 

887. ArtiFiciaL Ice, C. E. Young, Clapham-road, London. 

Crocks, &c., E. Wright, Northampton. — osth February, 


891. Fotprne, Dousiine, and Twistinc Macurngs, T. Coltman, Leicester. 
oF: BRAKES, W. Foreman, Windsor, and A. H. Bennett, Old Kent-road, 
ndon, 

895. Fornaces, G. F. Redfern, Finsbury.—A communication from F. W. 
Brainerd, Freepoit, U.S. 

807. Warer REGULATING Apparatus for WATER: CLOSETS, &c., R. Smith, 
Edinburgh. 

899. ComBINeD GALVANIC Batreries and Mepicatep Paps, A. M. Clark, 

cery-lane, London.—A communication from H. E. Hunter, Hins- 

dale, Cheshire, U.S. 

Fisuinc-rop Joints, R. Wright, Edinburgh. 
945. Wire with InsuLatina J. C. L. Loefiler, West- 


907. Huskie or DEcoRTICATING Grain, F. H. F. Engel, Hamb 
from J. F. Jensen, Flensburg, Germany.—lst 


ite Suprty of Stream to Enaines, F. W. Durham, New 


913. and SunsHapes, A. M. Clark, Chancery-lane, London.— 
A communication from A. H. Ege, Mechanicsburg, US 

915. Bottine and SrrTinc Macuing, W. R. Lak: ton-buildi 
London.—A communication from C, J. Shuttleworth, “Springville, J. 
D. Larabee, Ashford, G. P. Kellogg, East Pike, E. Wilhelm and J. J. 
Bonner, Buffalo, U.S. 

917. ConDENSED MILK, W. R. Lake, Southampton-buildings, London.—A 
communication from E. Klebs, Vienna. 

919. Cast Inon Pipes, CoLumys, &c., J. W. Macfarlane, Lochburn Iron- 
works, Lanark. 

921. Securina Winpow Binns, &c., J. W. Meacher, Hillmarten-road, 
Camden-road, London. 

923, PRESERVING ANIMAL Extracts, &c., W. E. Gedge, Wellington-street, 
Strand, London.- A communication from J. B. Pascal, Lyons. 

925, ELEectric Lamps, J. H. Guest, Brooklyn, U.S. 

927. Brick Kitns, G. Wray, Rotherfield, 

929. Carryine Grain in Buk, W. P. Thompson, High Holborn, London. 
—A communication from T. T. Prosser, Chicago, U.S. 

931. Communicatine between Guarps, or Enctne Drivers, 
H, Morris, Manchester.—2nd March, 188' 

5002, HAMMERLEsS Guns, J. Tolley and Tolley, Birmingham. —6th 
December, 1879. 

300. Prorectina Lorty Structures from the Winp, A. Macklin, St. 
John’s Wood, London,—23rd ts 1880. 

464, Frames for CARRIAGE Wixpows, H. G. Cox, Chorlton-on-Medlock.— 
3rd February, 1880. 

484. Unitrna Leap Pirre, T. Brown. Rood-lane, —A communi- 
cation from E. M, Hugentobler, Puris.—4th February, 

685. Hoarptines, F, Sage, 4 Holborn, London. th 1880. 

713. Turasnine Macuixes, E. W. Pamplin, Teversham. 

723. TootH-Brusnes, A. M. Clark, Chancery-lane, London.—A communi- 
cation from H. J. Miller, Paris.—18th February, 1880. 

752. Macnets and TELEPHONES, F. J. Cheesbrough, Liverpool.—A com- 
munication from A. K. Eaton, Brooklyn, U.S. 

758. Dryine Tea-LearF, W. Aberdeen. 

764. Hanp Trucks or Barrows, A. M. Clark, Chancery-lane, London.—A 
communication from E. Cailloux, Paris, —20 th Fe | 

765. Cagckine the ArrivaL and Drpartore of WORKMEN, &e., F. Sage, 

Hoiborn, London. 
768. Pranos, &e., T. 8. Hom and W. W. Horn, Croydon.—2lst February, 


818. RAtLway Careiaces, &c., B, J. B, Mills, Southampton- 
buildings, London.—A from Messrs, Cazella, Dalidet, 
and Nicolau, Lyons.—24th February, 1880 

824. &c., W. H. Richards, Birmingham, and H. Skerrett, 

orton. 

Patrerns upon Fasrics, J. H. Neave, Rainow, near 
esfield. 

. Hors Workep by Mawnvat Power, B. Smith, Sutton-le-Marsh, 
CRYSTALLISING C. von Buch, O Oxford. 
832. Execrric Lames, R. T. D. Brougham, Berkeley-square, Mayfair, 


London 
for Buoys, &c., W. C. Johnson and E. Phillips, 


838. Decomposition of of Cavcrum, E. Solvay, Brussels, 

840. Cement, E. Solvay, Brussels. 

842. ELecrric Licut, A. M. Clark, Chancery-lane, London —A communi- 
cation from L. J. Bouteilloux and W. Gat! Paris, 

844. Pumps for Liquips or Gases, A. M. Clark, Chancery-lane, London.— 
from G. H. Felt, New York, U.S.—25th February, 


846. ComMUNICATING FLUID Pressure to Work Macninery, C. A. Parsons 
and W. Newcastle-on-Tyne. 
848. WaLkina Stick A. C. Henderson, Southampton-build. 


ings, London,—A communication from E A. E, Wydts, Chauny, 
Aisne, France. 

850. AppLicaTion of Sri1cate Corton, &c., to various UseruL Purposes, 
D. H. Dade, Bermondsey. 

852. Bankers’ CHEQUEs, &c., D, H. Shuttleworth-Brown, Gracechurch- 
street, London. 

854, ScHOOL or CLAss- RooM3, J. Stevens, Camden-road, Lon 

856. Layine Foc Sicnavs upon Raitways, W. Smith, —26th 
February, 1889. 

858. Heatine Apparatus, 8. Suchet, Vassy, France. 

860. MaGNnetiIc APPLIANCES and GarMeENts, G, Green, Bristol. 

861. REFINING SACCHARINE VEGETABLE JUICE, Muscovy Suear, &., W. 
Spence, Quality-court, Chancery-lane, London. — A communication 
A. Gawalowski, ‘Trebitsch, Moravia, and F. Teichmann, Wagstadt, 

esia, 

862. Maxine Staves for Barrets, W. Morgan-Brown, Southam 
.—A communivation from E. Holmes and B. H 

UW 0. 

864. Ty PES, J. M. Hepburn, Bow-street, London 

866, Makino and CoLLectine Hay, &c., W. N. °Nicholson and W. Mather, 
Newark-upon-Trent. 

868. ConrROLLING DivipeND Warrants, &c., E. Keymolen, Brussels,— 
27th February, 1880. 

872. Macneto-ELectric and DyNaMo-ELEcTRIC Macnines, D. G. Fitz- 
Gerald, Brixton. 

876. OPEN-WoRK Fasrics, B. J. B. Mills, South ton-buildings, London. 
—A communication from M. Courmont, Lyons, France. 

878. PNeumatic TeLEcRAPHIC W. Morgan-Brown, South- 
London.—A communication from Count G. de Monti, 
P 


= VENTILATING Coat and other Mryes, H. Johnson, jun., West Brom- 


san. Rorany F Fans or Browers, W. Smethurst, Landgate House, Bryun, 

near 

885. Propucina Power, &c., J. Graddon, Forest-hill, London.— 
28th February, 1880. 

933. Setr-HeaTING SmMooTHING IRON, A. Norris, Finsbury Park, London. 

937. Mrxture for Starcuine Linen, &c., T. Lancaster, lham, London. 

939. Caps or Primine for Mine Cartrivgess, &c., J. H. Johnson, Lincoln’s- 
inn-fields, London.—A communication from E. F. D. Ruggieri, Paris. 

943. Sprinos for Fastentne Guioves, E. Horsepool, Wood-street, Cheap- 
side, London.—3rd March, 1880. 

947. Gas Retort Movrupieces, &c., A. ‘Mackie, Cambridge-street, 
Pimlico, London. 

949. Pipes, W. B. Haas, Bull and Mouth-street, London 

951. EMBossiNG Presses, J. James, Princes-street, Commercial- road, 
Lambeth, London. 

955, STOPPERING BorrLes, W. R. Lake, South ton-buildings, London. 
—A communication from F. Gotz, Stockholm, Sweden. 

957. Surps, W. R. Oswald and G. Stavers, London. 

959. Drivine and Reversina Gear, E. Taylor, Sualford.—4th March, 
1880. 

961. Winp Cuests and Sounpina Boarps, C. Kesseler, Mohren-strasse, 
—A communication from H, F. A. Mehmel, Stral- 
sund, German 

963. *IRE-DAMP, &c., J. Aitken, Falkirk. 

965. Cricket-paT W. Rushton, Wolverhampton. 

967. Coat-Tar Propucts, 8. Clitt, the Morfa, Conway. 

969. Raitway CARRIAGES, &e., J. Reid, jun., Feal. ; 

971. Sotrrarres, &c., J. Cundelent aud’ . Adams, Birmingham. 

973. WRINGING, &e., Macuines, J. Cherk, thampt ildings, Lon- 
don.—5th March, 1880. 

977. SPINNING MUuLEs, > Hendry, Partick.—A communication from H. 
Hendry, Newark, U.S. 

-LOADING Fire-arms, P. T. Godsal, 52nd Regiment, Light 
nfan 

981. &c., Macuines, R. H. Tweddell, Delahay-street, West- 
minster, and J. Platt and J. Fielding, Atlas Works, Gloucester. 

983. Propucine Nove and ORNAMENTAL Errects on STRAW Fans, &e., 

e, Basinghall-street, London. 
985. Vessecs and _ MACHINERY for AERIAL Naviocation, W. R. Lake, 
don.--A commu from A. L. Black- 
man, Nashville, 


987. TREATING, &c , IRon, Sir H. Bessemer, Denmark-bill, London, and 
A. G. Bessemer, aeneld. South Dulwich. 

989. Knirrino Macatyes, W. Cotton, Loughborough.—6ih March, 1880. 

991. Naics, G. W. von Nawrocki, er-strasse, ge Germany.— 
A communication from H. Moeller, riin, 

993. Paospuates, W. J. Williams, Cambrian View, Chester. 

997. Lamps, &c., W. Monck, ham 

999, Securine Kyops or R. right, High Gingerfield, Rich- 
mon 

1001. Bicycie C. Wicksteed 

1003. Lockx-nuts, J. F. Wiles, Finch- lane, London. 

1005. DisinFECTING WaTER- CLOSETS, Johnson, Lincoln’s-inn- 
fields, London.—A communication from z J. Mallett, jun., New York, 
U.8.—8th 1880. 

1007. Lamps, A. E. Ragg, Bebington. 

1013. ENuINES, E. Wigzell- and J. ‘ana Bank Foundry, Sowerby Bridge. 

1017. Series, W. Fleet, 

1019. T. Twynam, -gardens, North Kensington, 
London 

1025. Currinc Macutnes, W. R. Lake, -buildings, London. 
—A communication from C. Morse, United Sta 

1027. WEAVING ORNAMENTAL Fasrics, C. Cross, 

1029. Rattway or other Wueets, &., G. Cotton and C, H. 
Smith, Ince. 

1081. Fastentno Boots, &c., M. L. Miiller, Sandall-road, Camden Town, 
Lonlon, and H. Hartjen, con-street, London. 

103%. Rottinc Tea Leaves, &., A. C. G. Thompson, Chiswick.—9th 
March, 1830. 

1035, SHAVING Bracket, J. H. R. 

1037. STANDARD Liquip Moulton, Birmingham. 

1039. CircoLaR Saw BencHeEs, J. Webber, Newton Abbot.—1l0th 
Murch, 1880, 


Invention Sen the the Deposit of 
1123, Steam Borers, H. March, 1880. 


Patents on which the Stamp Duty of £50 has been Paid. 

1126. Givine Movine Power to Liquips, &c., C. 8. de Bay, Westminster. 
—2l1st March, 1877. 

1047. VALVEs, &e., R. R. Gubbins and J. Whitestone, Upper Thames- 
street, London. 15th March, 1877. 

1057, Fire and Brarixo Bars, G. Hopewell, Topsham, near Exeter.— 
loth March, 1877. 

1071. PROPELLING &c., J. G. Tongue, Southampton-buildi 
London.—16th March, 18 

1049, and Lamps, G. Weston, Sheffield. —16th 
March, 1877. 
51. BREECH-LOADING Fire-arms, J. Piddington, Gracechurch-street, 
London.—16th March, 1877. 

1070. GrinpIna and Pouisuisa Tones, &c., R. B. Evered, Drury-lane, 

mdon, and E. J. ; wick.—16th March, 1877. 

1088. TURNING, THURMING, and Suarino Woop, T. Llewellyn, Lancaster. 
—17th March, 1877. 

1097. Merat for InreRNAL Fives, &c, 8. Fox, Leeds.—19th 
March, 1877, 

1143. Bismora Bronze or Meratic ALLoys, J. Webster, Edgbaston.— 
23rd March, 1877. 

1239. Suprortine Potrery Ware in Kins, &c., E, Leak, Longton, and 
J. Edwards, Fenton.—28th March, 1877. 

1081. and other Titxs, J. W. Hartley, Stoke-upon-Trent.—17th 
Mare! 

W. Spence, Quality-court, Chaucery-lane, London.—26th 

larch, 1877. 

1243. Wincues, &., W. D. Priestman and 8. Priestman, Kingston-upon- 
Hull.—29th March, 1877. 

1101. Latues, W. F. Smith and A. Coventry, Gresley Ironworks, Sulford. 
—20th March, 1877. 

1183. Beer, ALE, Porter, &c., P, BE. Lockwood, Holborn Viaduct, London. 
—26th March, "1877. 

1096. Hawkine Macutyes, E. Woodcock, Elland, and J. W. Woodcock, 
Dewsbury.—19/h March, 1877. 

1112. War Sues or VesseLs, &c., F. W. Brewster, Hallstead.—21st March, 


1 

1121. Trastocest Guatinos, A. R. Nairne and J. Waddell, Glasgow. — 
2lst March, 187 

1136. Locks, &c., 8. Chatwood, Cannon-street, London.—22nd 
March, 1877. 

1152. Taps and Cooks, J. Cotton, Bowling, Bradford.—23rd March, 1877. 

1185. Exrractine Juice from Canes, &c., F. A. Bonnefin, , Black- 
friars Bridge, London.—26th March, 1877. 

1228, Fituinc Liquips into Borries, H. Codd, Camberwell.— 
28th 1877. 

Fotpina Cuairs, TaBies, &., J. B, Fenby, Yardley.—22nd March, 


‘1441. i“ Det we H. A. Foster, Queensbury, near 


Patents on which the Stamp Duty of £100 has been Paid 
1009. Frrepiaces, G. C. T. Bartley, Ealing.—19th March, 1873. 
989, CooKING AppaRatus or KitcHEen Ranges, E. Thornton, Bradford.— 
17th March, 1873. 
1125. BoILers and Furnaces, J. Shuttleworth, Lincoln. —26th 
Ma: 
1080. Gtoves, &c., T. Bevington, Wood-street, London.—20tk March, 


1873. 
1040. or Pins Macutes, EB. Manchester.— 20th 
March, 1873. 


Notices of Intention to Proceed with Patents. 

4622. Tube Pires for Smoxrna, J. T. Parlour, Fleet-street, London. 

4623. Furnaces, R. Watkins, Millwall East.—13th November, 1879. 

4646, Mrxine Megat and Fiour, &c., F. L. Hancock, Cottrill-road, Dalston 
lune, London.—14th November, 187 9. 

4671. Tricycies, 8. Dorsett and J. Walker, Wolverhampton. 

4673. OPENING and CLosina the Doors, &c., of CARRIAGES, J Hay and D 
Campbell, Hastings 

4675. SECURING Windows, W. 8, Simpson, Battersea Park-road, London. 

4676. STRENGTHENING CoLLars, Currs, &c., C. Reuter, King-squaro, 
Goswell-road, London. 

4679. ADJUSTABLE Beps, Coucugs, &c., J. Richard, Pimlico, London.—17th 
November, 1879. 

4631. Steam W. Whittle, Smethwick. 

4681. ImiraTion Seau-sk1n, T. G. Bottrill, Skelmanthorpe, near Hudders- 
field.—18ta November, 1879. 


*4€99. Brustarp Tasies, J. Imray, Southampton-buildings, London.—A 


communication from M. Hi 
4701. Inpicatina the Quantity of Liquip wiTHDRAWN from Casks, &c., 
alsh, Kinsale. - . 
4702. Auromatic Gas Burvyers, F. Wirth, Frankfort-on-the-Maine.—A 
communication from L. Horst and G. 
4703. CarpinG Fipres, W. Kitchin and T. Kitchin, Stanningley, near 


4704. Gas, G. T. Livesey, Old Kent-road, London. 

WueeEts for WEAVING, Rollinson, Paddock, near Hud- 
ers! 

&c., Rertectors, M. Franks, Blaenavon.—19th November, 


4714. PLantina Poratoss, &c., H. Simon, Manchester.—A communica- 
tion from W. Unterilp. 

Cuina, Porcerain, &c., W. Langwell, Attercliffe, 

e 

4733. Vessexs, G. Wilson, Parliament-street, Westminster.— 
20th November, 1879. 

4738. PHOTO-TYPOGRAPHY, C. G. Petit, Paris. 

4739. RecisTERING A. M. Rymer-Jones, Westbourne Park, London. 
—21st November, 187! 

and J. H. Stott, Rochdale, and C. Thorpe, Man- 
chester. 

4769. Stockine Frames, J. H. Johnson, Lincoln’s-inn- in London,—A 
communication from L. A. Hubert.—22na November, 1879. 

4790. Curtine the SurERFLUOUS THREADS of &e., J. Imray, South- 
ampton-buildings, London.—A communication from P, A. F, Annebic. 
—24th November, 1879. 

4823. EXTENDING TABLES, A. M. Clark, Chancery-lane, London.—A com- 
munication from J. D, Brassington. 25th November, 1879. 

Excavatina, &c., R. Stone, New York.—26th November, 

4815. DiscHaRGING Grain, &c., from Surps, G. F. Lyster, Liverpool. 

4854. Tooxs, J. Caddick, Birmingham. —27th November, 1879. 

4889. Atracninc HanpLes to Rags, &c., W. R. Evans, Brighton-road, 
South Hornsey, London. —28th November, 1879. 

4944. Galrers, Imray, 8 
cation from C, Riese.—3rd Decemer, 1879. 

4959. Tix, or other Mera. PLArES, F. A. Woodruff, Mache, and E. 
Evans, ‘Caerphilly. —4th December, 1 

4998. Woven Goons, J. Manchester.—6th December, 

5038. Rartway Brakes, D. M. Yeomans, Queen Victoria-street, London. 
— 9th Lecember, 1879. 

Gas, M. Clark, Chancery-lane, London.—A communication from 

ier. 

5053. SHIPPING OIL, &., W. P. Lord-street, Liverpool. 
—A communication from M. Stuart. he 4 December, 1 

5085. DYNAMO-ELECTRIC Macuines, &c., W. L. Wise, Whitehall- -place, 
Westminster.—A communication from E. Btirgin. —lith December, 1879. 

5223. Propucinc CoLouReD PHorocrapns, A. M. Clark, Chancery-lane, 
London.—A communication from J. P. Lémary: —20:h December, 


, London.—A communi- 


1879. 
5291. Looms, J. Burnett, Preston, and J. Garstang, Burnley.—27th 
December, 


9. 

31. Burax-pows F. Beesley, Queen-street, Edgware-road, London. 
anuary 

Was BoiLer Fountain, J. F. Hoyne, Kingstown.—26th January, 


880. 

396. Paper Srrainers, C. Kesseler, Mohren-strasse, Berlin, Germany.— 
A communi: L. Zeyen.—29th January, 1880. 

594. ConTRoLLING the Firow of Liquips, W. W. Hopkinson, Hunter- 
street, Brunswick-square, London. —11th February, 1880. 

618. Raitroap Rais, 8. P. Wilding, Rood-lane, Fenchurch- 
street, London.—A communication from A. ” Gustin. —12th February, 
1880. 

656. Treaps, &c., for Stairs, W. Wharf, South Paddington 
Basin, London.—1l4th February, 1 


an interest in opposing any one of such applications 

shoul lave ie in writing of their objections to such a tion 

* the office of the Commissioners of Patents within twenty-one after 
te. 
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ABSTRACTS OF SPEOIFIOATIONS. 


Prepared by a ourselves w for Tar Enarneer at the office of 
Her Majesty's of Patents. 


Macuinery, J. Chrétien and C. Felix.—Dated 21st May, 
6d, 


This Sibi to the a (opal of power transmitted by electricity to 
traction apparatus, by the application thereto of electro-mag iS ’ 
receivers Mf the power transmitted by the current. 

2318. Surarnets Distance Fuses, Brewer.—Dated llth June, 

1879.—(A communication.) 6d. 

The fuse is constructed so as to burst the shrapnel when it has 
reached the distance to whieh the fuse is set without reference to the 
velocity of the ae or any cause that would affect the burning of 
the ordinary fuse. The ro motion of the projectile is u 
means of a hanging weight so as to fire the fuse. 

2368. Testino THE Erect or Licut on Various CoLourebD SUBSTANCES, 
J. B. Dancer.—Dated 14th June, 1879.—(Provisional protection not 
allowed.) 2d. 

Ano arrangement is employed so az to collect and condense the 
rays of light on to the colours the stability of which it is desired to test. 
2451. Sevr-actine Motes, J. Thurlow.—Jated 19th June, 1879. 6d. 

In order to prevent any shock on the spindles at the reversing ta 
governor Jar to that of a steam engine is so connected with 
——— of the machine and driving gear of o geet that at the 

reversing it it acts — the friction gearing of the spindles, 30 as to 
mally bring them a standstill. 
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TTIE ENGINEER. 


Marcu 26, 1880. 


2456. L Cc. W. Cad —Dated 20th 


a gee gener. he lubricant to pass from the cup on to the moving 


2458. Sream Enoines, &c., J. N. Paxrman.—Dated 20th June, 1879. 
has a ‘main slide valve working in « val 


es into the first “wih ie 0 suitable ports which are opened and closed 
the cut-off valve, whi and closes the 
under its control durin 
cut-off valve is 
placed or on one sii 
near the cylinder, and drives it 
shaft. The — ead of the piston or other 
adjustable guide 
2402. Derositisc Manure anp Seep, J. Hornsby, J. Bonnall and G. 


Black.— Dated 2ist June, 1879. 

The bottom rough shape; the front side 
consists of sliding plates raised or tol cred by mt racks and pinions to 
late the feed. Thi of a fixed 


surface on the main axle. Below the back plate are spring scrapers 
which bear against with longitudinal projections set spirally 
on its surface and carried on the main axle driven by one of the carrying 
wheels. The manure descending from the hopper recesses 
between the steps on the barrel, and being carried round by the revolu- 
tion of the barrel is scraped off by the s ing scrapers. 


2519 Surver Conpuctors, J. Barbour. —Dated 23rd June, 1879. 4d 
The conductor is supported by the bottom roller and held Jaterall, a 
— upper or “lower” rolier by flanges or ————- on each side 
of the roller, thus dispensing with the usual ae onedicam 
2534. Ruxyers anp Tor ror Umpre.tas, &c., 4. M. Clark.— 
—Dated 24th June, 1879.—(A communiqntion.) 6d 
The runner is formed of a tube with a strengthening band applied to 
the bottom end, and is‘made thicker at the top end to form the notch in 
which the stretchers are jointed, and which eid 4 of bemg a double 
puting ring is a prolongation of the runner tube, the slits to receive 
the stretch or being made endwise in the runner tube in the longitudinal 
or cap is applied to enclose the runner n , to pre- 
vent ot the. saaee of the covering with the joint wire in the intervals 
ween the stretchers. 
2587. Maxine Butions, A. Lambermont.—Dated 27th June, 1879. 6d. 
The machine consists of an endless screw moved by belts from two 
pulleys on the transmitting axle, one belt being crossed, and the other 
ht. One pulley turns to the right and the other to ‘the left, and a 
clutch on the axle of the screw enables the latter to move in either direc- 
tion. The screw acts on a horizontal worm wheel on whose shaft a 
screw is cut, and which gives the force required to press the buttons into 
shape in suitable dies. 


ape. Fuses ror Prosectites, C. A. McEvoy.—Dated 27th June, 1879. 6d. 
A percussion fuse is formed so that it can be carried at the base of a 

hollow projectile in place of at its front end as usual. 

2610. Fur Capes, Paterors orn Coitars, B. 7. Hughes.—Dated 28th 
1879.—(Provisional protection not atlowed.)—(A communication.) 


The tails of foxes or other animals are split and spread open 
tu and then cut into strips, which are afterwards sewn ~a~ 4 
on a backing of cloth in the form of a cape, paletot or collar. 
2637. Wovr-comsinc Macutnery, W. T. Whiteman.—Dated 30th June, 
1879.—(A communication.) 6d. 
The cbject of this invention is to simultaneously draw and wind the 
combed wool on the combing machine itself, thus obviating the use of 
the ordinary drawing apparatus after the combing. 


2687. Treatinc ANIMAL, VEGETABLE, AND OTHER SupsTances, J. F. 
Hoyne.—Dated 2nd July, 1879. 6d. 

This relates to improvements on patent No. 4961, dated 22nd December, 
1876, snd consists of forming the superheater of a series of {| pipes placed 
one behind the other and connected at each end with partitioned cham! 
so arranged that the steam shall pass to and fro in a circuitous route 
through the series of pipes, which are heated at helt exterior by a 
furnace. These pipes rtially filled with slag. The air heating 
cylinder is form: Uther ot a filling material similar to the superheater, 
or of tubes with central wires or cores arranged so as to leave an annular 
passage for the air. 


2712. Turninc Over THE Leaves or Music, &c., A. and T. J. 
Dated 3rd July, 1879.—{ Provisional protection not allowed. ) 2. 
A clip is attached to each leaf of music and placed une below the other 
so as to facilitate the turning of the leaves. 


ayes. Piusnes anp Vetvets, R. and J. J. Shiers.—Dated 4th July, 1879. 


Te; plush or velvet is woven with twenty picks to the round and with 
sixteen ends or warp threads to the draft, each pile float ig over 
fifteen ends, and the “ tie-up” may be so arran; as to work with as few 
as six shafts, but ang od with seven drawing in together, Nos. 1, 5, 
9, and 13, in one 5! en 6, 10, and 14, in the second and Nos. 
8, 7, 11, agg 15, in the third ; Nos. 4, 8, 12, ‘and 16, being each worked 
separately. 

SMOKE, F. J. Allen, jun., and J. Boss.—Dated 4th July, 


The | products of poem 3 from the grate of any steam boiler or other 
ap ratus is cw pass through a set of tubes fastened at each end in 
os fitting the flues ‘oom the grate, and steam is caused to commingle 

th such products in the tubes. 


S71 Nas, &c., W. H. Richards.—Dated 5th July, 1879. 6d. 

ordinary headed wrought iron nail is covered with a brass cap and 
placed in a lower die fixed to the bed of a press, and the top die fixed to 
the screw of the press then descends and bends over and secures the cap 
to the head of the nail. The bottom die is formed with a recess, the 
bottom of which is concave, so as to enable the edges of the cap to pass 
under the hea¢ of the nail. 


2783. Brakes, H. E. Newton.—Dated Sth July, 1879.—(A com- 


munication.) 
under each carriage is carried a shaft somewhat longer than 

or ed tself, and made in sections set at an angle to each other, 
ter be being fitted with a —— bar. To this shaft are attached the 
ends of the brake chains, and — wound on it operates through levers 


the brake shoes. The several sections of shafts are when the carriages are 
-_ led connected so as to form one shaft by means of loose couplings into 
the square bars are slipped. 


2784. H C. Sheather.—Dated 8th July, 1879. Sd. 

In order to prevent horse cutting, ‘‘ brushing,” or interfering with the 
inner sides of the hinder limbs or ore limbs by reason of the limb—the 
foot of which is on the ground—standing in the way of the advancing, 
the shoe is made of form, commencing at the toe and 
round the outside of the ground surface of the foot to the heel of 
side portion of the hoof. It then crosses the “‘ frog, * ae as it 
crosses the median line of the foot, and terminat about 
twice the thickness of the rest of the shoe, but oly ‘this there may be a 

small jon proceeding forwards under the inside heel of the foot con- 
taining nail holes for the better security of the shoe should the foot and 
action of the horse need it. 


27785. Raitway Crossinos, Switcnes, FoR SIGNALLING, &c., 
J. 8. Wiltiams.—Dated 8th July, 1879. 
In order to arrange the switch rails which afford the means for crossing 
undivided rails, so as to insure their proper relative working and —— 
they are su) on chairs formed an 


~ — rtion of the head of 
is not of sufficient height to carry the flanges of the wheels or 
vont main line rail. By forming this recess at an angle to the sur- 
face of the main line the switch rail can enter this recess, so that its end 
will be below the surface of the main line rail. The working of aa 
and si, is effected by electricity and explosive materials, th 
ratus ig similar to a gas engine and 
2808. J. G. Wilson.— Dated 9th July, 1879.—(A com- 


munication.) 
An adjustable metallic bow or frame has an arm jointed to each 
extremity, these arms being capable of i - er, and of 


jaws. These 
when 
upon secure to 

climber. Similar apparatus are applied to the feet, the handles being 
replaced by foot plates. 


2811. Bett Giasses ror HoRTicuLTURAL Punrosss, W. Gedge.— 
Dated 10th July, 1879.—(A {Not d with.) 4d. 

The is round, and is about 7in. in hotght by about 5in. diameter. 

A lon tudinal slot is formed in bell fr the introduetio 

bell is 


is 

slot, and it is provided with holes to give passage to the necessary air. 

2820. Appinc or Summine Macuine, W. Marcet, M.D.— Dated 10th July, 
1879. 8d. 


The motive power is a number of balls forming a column in a vertical 
tube. The may be two balls, while at 
the same time a stop below the last ball is withdrawn, cera the balls 

a wheel, the movement of which is regulated b; can, 
ment. The number of balls passing uver the wheel is vesumaed a1 ona 
a are returned to the column by clockwork. Numbered keys in 
conn vith the slides allow any number of balls to be let down upon 
the wheel. 

2839. SuLpuuric Acw, W. BE. A. Hartmann.—Dated 11th July, 1879. 6d. 

The final concentration of sulphuric acid. is effected in iron vessels, the 


acid being first fully with te of iron, which does not 

remain therein as a permanent im: mpurity. but as but as the strength of the acid 

increases aes beer evaporation becomes insoluble, until but a 

trace is left in 

2868. Fitiinc Borries witn Arratep Liovuiws, F. G. Riley.—Dated 15th 
July, 1879. 4d. 


rd ecg og tote that by the act of f the air tube into 
the the valve w ed air, whilst as the 
tube is withdrawn when ees bottle is led, the valve will close auto- 
matically under the action of the spring, — preventing the escape of 
any liquid from the bottles. 
2874. Macuives, A. C. Kirk.—Dated 15th July, 1879. 6d. 
The drill spindle is vertical and is held and driven in any convenient 
manner, being raised and lowered yp A a hand lever, and the d of cut 
adjusted by a stop. Ona table is Sa a saddle capable cf horizontal 
movement on its support. The saddle has a — groove in which a 
slides, and is ed with a groove for the frame piece of 
other piece in ‘which the slots or mortices are to be di ee. The carnage 
has a row of notches pitched the same yy Aeon om as the slots or 
mortices are to be formed, and a pin carried by yn 
of these notches at the time when 4 
28'75. Boors anv Suogs, A. Guerin, J. Belicard, and J. Bas.—Dated 15th 


Teo, the’ part of the boot (where the laces are generally placed) is 

by being abolished and the flap secured eans 

of straps and bu 

2884. EGETABLE AND OTHER Bopies FoR SEPARATING, Sonr- 
ING, AND CLASSIFYING THETR CONSTITUENT Parts, &c., W. L. Wise. 
Dated 15th July, 1879.—(A communication.) 6d. 

The vegetable bodies are first subjected to a — bath acidulated ed 
sulphuric or hydrochloric acid, and then washed and drained, after whi 
they are disintegrated by bruising and laminating or by trituration or 
grinding. The substances are then bolted or sifted, so as to leave only a 
meal, ———- which is slacked in water so as to obtain a fluid paste, 
whic ne py into the drum of a hydro-extractor where the substances 
are classified or sorted in layers in the order of their density. 

2904. Wuee s, E. Honychurch.—Dated 16th July, 1879. 6d. 

A nave is made with radial recesses in one face to receive the ends of 
the spokes, which are then secured therein by a plate bolted to the nave. 
Felloes of about half the usual length are used, the spokes being secured 
thereto at their outer ends, by ning them taper and placing them 
between two abutting felloes cut to fit the spoke accurately. Two circular 
rims of metal ——~ round the felloes and spoke ends, one on each side 
of the wheel, and extend the whole width of the felloes, and a slight 
nee above the periphery thereof, thus overlapping a portion of the 


2007 American Oraans, &c., J. Robinson.—Dated 17th 
uly, 1879. 

This relates to im a on patent No. 2449, in the year 1876, and 
consists in interposing between the piano keys and the valve levers of 
the reed instrument > trcener plungers | held in guides i in which they move 
up and down, and the ides th ves are , being 
so that they can be partly turned round, thereby moving the upper ends 
of the plungers out of the way of the keys, which when de, will 
consequently only play the piano and not a the valve levers of the 
reed instrument. The guides the plungers are arranged in sets 
a isconnected from the reed instrn- 


Sanitary Troven 7. Holroyd.— Dated 17th July, 1879. 


The tube or trough is made of such shape and dimensions that when 
fitted to the valve Chest it forms a complete top and front to the seat, 
which being of highly glazed earthenware, cannot become foul. The 
sockets and trough also form a base for glazed tiles or bricks at the back, 
and also for division walls of salt or other glazed bricks between each 
seat or closet, thereby securing a glazed surface to the interior walls. 


Carpino Enoines, &c., G. and E. Ashworth.—Dated 17th July, 1879- 


In ratty engines with travelling flats, the heel of each flat is ground 
by a separate operation to the ordinary grinding or by means of an addi- 
tional 1 Poller, and to obtain greater accuracy the heel is ground from the 
working faces of the flats. This is accomplished by causing the flats to 
travel over bends or curves preferably of the same radius as the flexible 
bend, the grinding roller being applied on the concave sides of the bends. 
The chain of flats is passed over two sets of carrier pulleys at one end of 
the machine and the short bends are interposed ween the two sets. 
The fiat doffing comb is applied to the upper of the two sets of carrier 

leys, whereby the lower set may be extended downwards and so 
crease the number of flats at work. 


2919. Bankers’ Cueques, J. Lewis.—Dated 17th July, 1879. 6d. 

At one end of the cheque, crosswise, is arranged a series of columns 
divisible by —— and in each of which is printed the number of 
the cheque followed by, in the first column ten pounds and under, the 
next ten pounds and under twenty-five, and so on, so that the cheque has 
only to be torn off at the place required to t the sum for which 
the cheque is drawn. One corner of the cheque is perforated and has to 
be torn off of cross cheques. 

2024. Horp = anv CLEanino Bits axp Strragvps, Elliot.— Dated 18th 
July, 1879. 4d. 

Two iron forks are cranked to stand out about 3in. from the fixing sur- 
face, and their tops are divided into two fangs widest apart at the top. 
The back of fork has a wide rebated base to insure steadiness of 
action, and this part slides between two iron plates, the back one being 
close to the fixing surface and run behind the front one, which is 
cranked at each extremity wide eno to hold the base of fork which 
slides to and fro behind it. It is fixed over the front of back plate by 
screw, and so covers the ends that the back plate cannot move. Above 
the back plate and running lel with it is another plate with two 
long tapering hocks both Page| in one direction. These hooks are 
round and ade solid wit and gradually to — 
size of rings or ends of bits, and are a sufficient distance from the 
are fixed to insure a ready attachment of bits or 


2027. Lupricators ror Sprnninc H. Simon.—(A communica- 
tion. 


The upper “rail we gl which the spindles pass 3. hollowed like a 
trough, and covered by a plate, and in the hollow is porous 
material saturated with oil. The lower rail is also trough-shaped, and 
contains oil, which it supplies to the sockets in which the lower ends of 
the spind les run. Instead of the lower rail being made trough-shape, 
each spindle may be fitted with a separate oil reservoir. 

2928. Ry cae THE TEMPERATURE OF WaTER, &c., B. Latham and 
J.T. Way.—Dated 18th July, 1879. 6d. 

In order to cool water in summer and heat it in winter, so that it is 
practically of the same temperature at all the water is led by 
one pipe down a certain depth into the earth, where the temperature 
remains nearly alwa; It is then led w again by another 
the outer surface of this pipe being made of ba ducting mat 
so that the ascending cae be “affected by the tem- 
perature of the upper stra’ 


2046. Water MeTERs, rome W. Morgan-Brown.—Dated 19th July, 1879.— 
(A communication. 6d. 
The piston and ve are so constructed and arranged that they are 
uiibriously balanced within their shells. Within one and the same 
ton are provided two separate and independent cylindrical hollow 
valves with ports communicating with passages in the piston, so that 
the valves —- intermittently in the same direction with each 
other, the one being moved by the re of the water pte alter- 
nately on its ends, and the other by a. its ends against the heads 
of the meter. A slotted arm is pivot: at one end to the piston on its 
upper side, so that as the latter reciprocates it will cause the arm to 
operate the registering mechanism. ~ 
2951. Evaporatineo Water, &c., Edwards.—Dated 19th July, 1879.— 
a of ror ) arranged tral openi 
series of s' or lorms are round a ng 
similar to The central opening is 


uare w round it are 
and dow 


substance to be dried or the fluid to be evaporated, 
tothe lower jpace beated air or gas is made to pass from a furnace connected 
+ a ga 2 the space, or forced or drawn through by exhaustion 


Reetixe, Dovsiine, Tw: 
TareaD, J. Boyd.—Dated 21st July, 1879. 10d, 
In this machine the reels occu the outer sides instead of the middle, 
whilst the cops or bobbins off which the yarn or thread is drawn together 
with ae — stopping details are placed along “ee middle of the 


bevel wheels and clutches arranged as described 


the year 1878; and while the reels are winding the outer ends of 
shafts are re supported in open bearings, and are held by arms centred on 
studs, so as to be capable of being turned down to it of the hanks or 
en 
Warter-Ciosets, W. Dawes and W. H. Thompson.—Dated 21st 
July, 1879. 


the ment and construction of 

mechanism and connections of wa’ in combination with floats 
or buoys, in such a manner that the action or effect of the oe ve by 
their buoyancy cause the former to lift the valve when ae ogee to give 
the supply for flushing, and by their weight should close it and stop the 
supply after a definite or requisite has 
tive of the height or distance the handle lifted and ‘the 
allowed for flushing by the user. 
2957. Kyitrinc H. J. Haddan —Dated 2st July, 1879. +A 

communication.) 6d. 

le, solid, eye pointed need] 

ng two parallel of straight points Send 
2064. Ramway Brakes, &c., A. Allen.—Dated 22nd July, 1879. 6d. 

A pipe or tube is fixed to each carriage extending from end to end 
thereof, end is fitted a cock. These 
connected together between bore couplings, so when 
the cocks are ©; the several tubes form a continuous or main tube 
from the engine to the rar of the train. When a train is made up, the 
cock at the rear end of the hindmost is te or 
or other elastic fluid. Each =e" a fitted with an ayy age tank or 
reservoir which is supplied with from the main tube 
through a branch pipe, which is fitted. with a valve that will allow the 
air to enter so long as the pressure in the pipe exceeds that in the 
auxiliary tank, but closes when the pressure in such pipe is reduced. 


2967. GELatinovus CoaTING TO PHOTOGRAPHIC &e., 
W. R. Lake.—Dated 22nd July, 1879.—(A communication.) 6d. 

This consists in an apparatus for coating glass or other plates with 
gelatine or other emulsion or the like, of ej combination of a pert 4 
roller a a eee trough composed of materials that will not 

y 
29°70. CooLine THE Hops or Suips, THEatREs, &c., J. Bell and 

This consis combining of supplemen‘ 
with refrigerating such apparatus 
air from the in’ and distributing it therein 

cts or passages. 
2078, DenTaL Prates, &c., J. 8. Campbell.—Dated 22nd 
‘uly, 1879. . 

This consists of two vessels, one within the other, and between which 
the water and steam are employed to’ transmit heat to the contents of 
the inner vessel, such steam and water surrounding, or nearly so, the 
inner vessel for ‘rendering the temperature uniform, 
taining heat while nd steam is shut off from the vulcanising vessel, or 
when the same may be opened for examining the moulds. 
or Pouttices, &c., F. Chapman.—Dated 22nd July, 


This relates to a holder formed of a backing of leather, samen, or other 
textile material, the edges of which are turned over so as to form a 
lapped or folded edge around the same, under which the ed, of 
the linen or fabric upon which the poultice is laid will 
held, and straps are arranged transversely of the face of the holder for 
further security. 

2983. MANUFACTURE OF + aa Leap, F. Wirth.—Dated 22nd July, 1879. 
ecmmunication.) 6d. 

This consists in the use of a movable box or chamber divided into 
compartments. 

2086. srcurine 1n Winpow Sasues, &c., J. H. Osborne.—Dated 


23rd July, 
pally in the employment of strips cork, 


1879. 
This consists princi 
orany other suitable soft elastic material, as a substitu’ 
2988. Securtnc Formes on Beps or Printino Presses, J. D. Lucas,— 
Dated 23rd July, 1879. 4d. 
This relates to a lockup for printers’ chases, Leng: wy: hed a bar 
vided with screws or their —— for wedging th cha againet tho 
end flange of the bed, the bar being incidentally etened with 
reference to the sides of the 


2906. Vatves, F. Parsons.—Dated 23rd July, 1879. 6d. 

This relates to valves for Nfe belts, and consists of a socket which is 
secured to the life belt. Into the socket is screwed a mouth’ , in : 
lower end of which is formed a valve seat to receive a disc of india-rubber 
or other suitable material. 

2907. Tramways, H. H. de Witt Gray.—Dated 23rd —_~ 1879. 6d. 

This relates to the use of a continuous the 

jacent to 


chain sleeper, 

will be securely held in en and the parts of the’ rend 

the rails prevented from sinking and wearing in 

Lusricators, J. Dewrance and G. H. 28rd July, 1879. 
This consists in the construction of lubricators in such manner that 

steam or fluid is allowed to enter the oil vessel 

being there confined forces the lubricant*out of vessel through a 

pe adjustable aperture. 


3008. Treatine SucAR Cane, W. L. 1879.—(A 
6d. 


Sanp on Tramways, &., H. W. Barstow.—Dated 
23: 
a of one of the travelling wheels of a cart containing the 
wcog-whve is is gaye which drives a toothed on the end 
ofan axis supported in bearings below the cart. A crank fixed on the 
other end of the axis gives u neg gg | motion by means of a con- 
necting rod to a box or receptacle with a perforated bottom or sieve at 
the or hack end of the cart, the distributing sieve being suspended 
by links attached to the cart. 


3006. W. Lake.—Dated 23rd July, 1879.—(A communication.) 


) 

flax, hemp, jute, tc the rame with 
_= gee which spindles the torsion of the thread is effected by means 
of a ring. 


3484. Compounp 


solving either a hydro-car m or paraffine, or 
in any suitable light earn 


354'7. Mai Bacs, A. M. Clark.—Dated 3rd est 1879.—(A com- 
pear First, a ch made of terproof material, 
na or ™: wal 
constructed with air chambers or og to sustain the in water; and 
Secondly, in fastenings, whereby the bag may be close water-' tight. 
3551. PRESFRVING &c., G. B. 4th 
This consists in a tnding, the ig an 
or surroun the same with an envelope or 


3571. TREATMENT or oF THE wien) Species, C. D. Abel.—Dated 
its are boiled in'a bath of caustic soda for half an hour, then 


the scutching and heckling processes. 
3577. for TeLEPHONE AND TeLecraPH Lines, 7. Wh 
—Dated 5th September, 1879.—(A Sith telegraph tins (Com; plete 
This consists in the combination with a line or e line, 
a call Uinta conta by an gure located at a station 
the ling 


electric pulsations traversing 
to the eall fe the line after a 


te 
is 
i or 
i and in addition thereto is a second valve ehest, through whi 
4a : driven from a transverse horizontal shaft crossing the centre of the 
i : machine and having fast and loose pulleys at about its middle for a 
HE dri belt. The reel shafts are driven at their inner ends yy means of 
in No. 2494, in 
if 
HE | 
| 
on the plate anc act as stirrers, their rear ends being Doited to a trals- 
iy verse bar at the back of the fixed plate caused to reciprocate by a cam 
{ 
Hh! 
| 
of a horizontal drum or cylinder provided at its periphery with teeth 
(preferably helicoidal), and a fixed double counter plate arranged 
7 to the said crum or - which revolves in front of . 
| FOR Prorectinc Goops orn Mareriars, W. R. Lake.— 
/ pound formed by dis- 
both of them 
/ ting this solution for 
/ rmed by the union of 
chloride of sodium and sulphuric acid or ef equivalent gas or gases, and 
then depriving the mixture of all residual gas by means of a powerful 
/ ing or undue deflection of the switch rails by the weight of the vehicles. urrent of air driven through the mass which must finally be washed 
These chairs are formed with both bearing surfaces, and means for 
| securing in position the undivided rails and also the switch rails. In 
: order to obviate the use of a main line rail of reduced width throughout 
/ the length of the switch, and practically neither to lessen the bearing sur- 
| face for the wheels nor the strength of the rail, a recess is formed upon | 
| 
| 
in a bath of calcined soda and soap for half an hour, after which they are 
| secured together by a pin. This frame forms the fulcra of a pair of | 
levers mounted horizontally on studs and having at their outer extremi- | 
| | 
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without the aid ofa local bat k 
3595. Ner Haviina Macuine, J. H. Fitzgerald.—Dated 6th September, 


1879. 6d. 
This consists, First, in the construction of a vertical net hauling 
machine with a fly-wheel, whether driven by veciprocatory rods or kf a 
winch handle or revolving crank ; Secondly, the employment of double 
ratchet wheels and pawls and an actuating hand lever for the safe hold- 
ing in whichever direction the hine may be hauling 

3640. Reservoir Pexs, W. R. Lake.—Dated 11th September, 1879.—(A 

communication.)—(Complete.) 6d. 

An air passage is provided within the solid side of the ink reservoir to 

properly conduct the air from the vent valve or cap at the ge end 
f the holder or reservoir to a point near the lower end ths ink 
chamber. 
3651. Larues ror Torninc Woop, H. H. Lake. Dated 12th September, 
1879.—(A communication.)—(Complete.) 6d. 

This relates to lathes used in turning articles from wooden blanks, such 
as balusters, tables and chairs, legs and rungs, handles for various tovls, 
stair rods, and a-great variety of similar articles, and especially to the 
construction and arrangementjof the cutters employed to furm the mould- 
ings or ornamental parts upon any of these or similar articles. 

36'7'7. Wrappers, Cases, AND ENVELOPES FOR Packine, H. H. Lake.— 
Dated 13th September, 1879.—(A communication.) —(Complete.) 6d. 

This relates to an envelop», case, or wrapper, consisting of a sheet of 
paper and a sheet of flexible metal, folded together at the seams or joints, 
the said metallic sheet having the property of stiffness or rigidity to a 
sufficient degree to serve to hold together firmly the parts united at the 
seams and at the mouth. 

3685. OrnamentiINe GLassware, A. J. Boult.—Dated 15th September, 
1879. -(A communication.)—(Complete.) 4d. 

This relates to an article of glassware, ornamented in whole or in part 
by a granular surface, which partially obscures and partially refracts the 
light. 

3721. Boor anp Suog Rack, H. C. Macdonald.—Dated 17th September, 
1879.—(Complete.) 4d. ‘ 

The rack consists of a piece of wood with loops formed by a strip of 
leather, by which loops the boots are suspended, the whole being secured 
toa wall. Instead of loops two end pieces of wood may be joined by two 
transverse bars, the upper one supporting the shoe at the heel, and the 
lower at the toe. 


3731. Srraers, &., H. H. Lake.—Dated 17th September, 1879.—(4 com- 
munication.)--(Complete.) 6d. 

This ists in the facture of strai and similar utensils or 
articles, the body of which is formed of woven wire or wire gauze, by 
enclosing the edge of the wire body in a rim cast thereon. 

3749. Pires anp Pipe Connections, J. Hartley.—Dated 18th September, 
1879.—(Complete.) 4d. 

To prevent injury to pipes made of plastic material they are supported 
by a removable jacket for carrying and holding the pipes during the time 
they are being finished internally and at the ends, on or by a wheel, and 
are removed to the drying room, when the jacket is removed leaving the 
pipe true. For the purpose of joining or torming connections between 
pipes a flexible metal strap or collar is employed, and can be drawn or 
fitted round the ends of the pipes, ana so form a tight joint by means of 
suitable packing. 


37°78. Manuracture or TeLecRapH CaBLes, W. R. Lake.—Dated 19th 
September, 1879.—(A communication.)—(Complete.) 6d, 

This consists in inserting one or more wires or cables iuto a solid mass 
of hot and plastic glass or other vitreous material, gripping the end or 
ends of the wires and driving them through the inass, whereby the glass 
adhering to the wires is drawn with them and completely encloses each 
and every one of them at one operation. 


3824. Booxs, ALBUMS, AND PokTFOLIOs FoR ConTaiNninG Prints, &c., 
8. Glover.—Dated 23rd September, 1879 —(Complete.) 6d. 

A book or album is made with its leaves adjustable and detachable, 
so that any one may be removed and others added, or their order changed 
as desired. 

8839. Spiicinc Wire Ropes, IW. P. Healey.—Dated 24th September, 1879. 
—(Complete.) 6d. 

This consists in making a wire rope splice with fusible metal, such 
consisting in removing from the part or parts to be encompassed by the 
fusible metal the heart piece or core of the rope, and employing a mould 
and casting fusible metal into and between and about the strands. 
3843. EcvecrricaL SIGNALLING Apparatus, A. Clark.—Dated 24th Sep- 

tember, 1879.A communication.)—(Complete.) 6d. 

This relates to a signalling device consisting of a non-conducting trough 
having wires connevted with two corresponding series of exposed cun- 
tact points in the bottom of troughin combinatioa with « separate metallic 
circuit closer having a bifurcated end. 

3859. Vices, H. J. Haddan.—Dated 25th September, 1879.—(A communica- 
tion.)—(Complete.) 4d. 

This consists of a vice having the upper ends of its jaws formed with 

’ longitudinal ribs, the metal above and below said ribs being cut on an 
angle and with their ears tapped, in combination with face plates pro- 
vided with semi-cylindrical grooves and end cars. 

3893. SpLit Seconp Time Reoisters, P. S. Justice.—Dated 27th Septem- 
ber, 1879.—(A communication.) 6d. 

This relates to mechanism by which the two portions of the split 
second hand are operated. 

3895. Sprinas ror Cargiaces, J. Jmray.—Dated 27th September, 1879.— 
(A communication.) 6d. 

The seat and footboard of carriages are suspended from the roof by 
cords, portions of which are elastic, and in order to steady them, elastic 
balls or rollers are placed under and between them and the carriage body, 
which may rest or the usual external springs. 

3940 Cuurns, W. Wuide.—Dated 1st October, 1879. 2d. 

The axles of the churns, instead of being fixed upon the ends, are 
attached to the sides, and the churn is preferably barrel-shaped, the 
dashers or beaters being dispensed with, and the churns caused to rotate 
over end, by which means the balling of the butter and the perfect 
cleansing of the churns is facilitated. 

3948. Avparatus, J. Kroog.—Dated 1st October, 1879.—(Com- 


etermined number of pulsations, whereby the call may be sounded 
tery. 


this relates to the construction and application of the filtering plates, 
and either combined or not with the filtering medium. 

3955. Fire-bars, J., W., J., and Willoughby.—Dated 2nd October, 
1879.—(Complete.) 4d. 

This consists in the construction of fire-bars from a combination of 
pieces of rolled iron of any ordinary or suitable sections, or from pieces 
of bar iron of a wedge-like form, or other special and suitable shape, such 
pieces being respectively joined together by means of rivets, so as to form 
one bar with one or more air spaces in the same; and also in the con- 
struction of fire-bars of cast iron of a character similar to those above 
mentioned, 


39771. Concentratine Liquips By Evaporation, P. Calliburcés.—Dated 
urd October, 1879.—(Complete.) 8d. 

The concentration is effected by om nee Bera liquids to pulverisation 
and ventilation by the action ot pumps, which cause the liquid to be 
divided into a fine spray under the action of air delivered by the pumps, 
such spray being evaporated by the action of a fan, 


4030. Sewine Macuines, J. McAllister.—Dated 6th October, 1879.—(Com- 
plete.) 

This relates, First, to the mechanism for operating the vibrating arm, and 
also the shuttle carrier; Secondly, in the means for imparting longitudinal 
motion to the feed-bar; Thirdly, in the means for imparting vertical 
motion to the said bar; Fourthly, in the manner of regulating the stitch ; 
Fifthly, to the manner of giving pressure to the tension plate; Sixthly, 
in the mechanism for operating the tension plate ; Seventhly, for applying 
pressure to the pressure bar; Eighthly, for connecting the presserfout 
to the presser bar; and ly, in the manner of pivotting various parts 
of the machine, so as lost motion caused by wear may be taken up. 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 


OTHER DISTRICTS. ; 

(From our own Correspondent.) 

Upon the whole the mills and forges of South Staffordshire 
are better employed this week than last. Buyers of iron who 
need it for consumption are pressing to have deliveries made 
before the holidays set in, and ironmasters on their part are only 
too anxious to get as much work out of hand as possible in 
advance of that period. At the same time, ironmasters who are 
rolling for firms who have bought in advance of requirements are 
getting in specifications with a little less difficulty than a week 


ago. 

_ The markets here have a uty more favourable appearance 
in the matter of inquiries. These on account of most of the 
export markets are increasing in number ; and the new work which 


has been put into hand since my last has been upon export as 
well as upon home requirements. 

Some’'good orders have been received direct from the States. They 
relate mostly to hoops. For these good specifications have 
come to works which usually uire better terms than the 
majority, and who are known in this case to have upheld their 
— with tolerable firmness, The hoops which are going from 

taffordshire to the States are mostly for consumption along the 
seaboard, whereas the hoops made by States’ firms go a great 
distance inland. Hoop firms here have reason to look for the 
continuance of an American demand which, in afew weeks, will 
show a considerable augmentation. It is, however, feared that 
makers in America will succeed in getting such an interpretation 
put upon the existing tariffon cut and punched hoops as shall 
practically become a lai increase upon the Custom’s burthen 
which English hoops will have to pay on arriving in the States ; 
and there is reason to conclude that a representative of the 
agen American hoop firms who is now in this country, and 

as visited this district, is over mainly to gather information 
which shall be of service to the American firms in this movement. 

Indian and Australian orders are being more distributed for 
— sheets and railway iron than for any other kind; but 

encing wire is in enlarged request, especially for Australia, 
where prices are now being realised which are an increase upon 
last previous advices. Galvanised sheets now realise in Australia 
£28 12s. 6d. per ton for 22 w.g.; and No. 8 fencing wire, 
£15 2s. 6d. uban and Mexican orders have likewise been 
received this week. 

In the home market there is a somewhat brisk inquiry for 
— needed by the boiler makers for repairs, while throughout 

ancashire and elsewhere the operatives at factories and work- 
shops where steam power is employed are away keeping Easter. 
Common qualities are to be had at £10, but better descriptions 
are firm for any but the extra qualities, at from £10 10s. to 
£11 10s. per ton. 

Galvanising sheets are in larger make oe the week. There 
are few firms not getting at the least £10 10s.; some are securing 
for immediate delivery slightly more; and there are several who 
= still asking £11 for singles, £12 10s. for doubles, and £14 for 

atens. 

The bar mills are not generally well off for work. One high- 
class bars concern has been running the forges one week and the 
mills the next ; while one or two of their neighbours have been 
keeping on nearly-full time ; £9 per ton is understood to regulate 
transactions. edivm bars are slightly weaker than previously, 
and the quantity of common bars at £7 10s. has somewhat 
increased with the easier quotations for common pig iron. 
Certain Lancashire pigs are to be had at £3 7s. 6d.; some North- 
suupres are worth a good 5s. more. Staffordshire pigs of a 
medium sort are in larger supply, and common Staffordshire 
qualities being in supply in excess of consumption, stocks are 
beginning to increase at the furnaces. All-mine Staffordshire 
pigs, on the contrary, are resolutely held for £4 10s. to £4 15s., 
and the stocks are decreasing. 

Ironstone of a high quality keeps in demand and secures 20s. 
readily; from that sum to £1 5s. is, however, asked. 

Coke is tolerably firm. It is not so difficult to as it was; 
but most of the descriptions offered here are well sold forward. 

Coal does not strengthen. Most of that now reaching the 
mills and forges is realising 9s. 6d. per ton. But new sales are 
being this week made at 9s. at the pits into boat, and the “‘ ton” 
is from 24 to 25 cwt. 

The pits and the mills and forges will be kept on up to 
Saturday. 


NOTES FROM LANCASHIRE, . 
(From our own Correspondents.) 

Tue holidays this week, in consequence of which the Man- 
chester Exchange will be closed from Thursday evening until 
bar next, and the approaching Parliamentary contest, have 
naturally had a very disturbing effect upon trade in this district 
during the past few days. There was only a poor attendance at 
the Manchester market on Tuesday, extremely little business 
was done, and the market was soonover. Some little speculative 
business has been doing during the week, and local engineers and 
machinists have in some cases taken advantage of the present 
low prices to buy extra quantities of Scotch warrants. The un- 
settled state of the market, and the easier tone exhibited by 
holders of second-hand iron, are tending to restrict business, 
buyers, in the absence of any indication of returning firmness, 
b ohm | or have nothing to lose by waiting, and they conse- 
quently hold back orders which they are not absolutely eo 
to place in the market, and the result is that the weight o! 
changing hands is only very:small. 

In Lancashire pig iron there has been little or nothing doing, 
and scarcely any iron is at present going away, except what is 
being delivered on account of old contracts. For these, however, 
the bulk of the present production is still required, and I do not 
hear of stocks going down, For what iron they have to sell 
makers are still asking 70s. per ton, less 24 per cent., for delivery 
into the Manchester district, 

In outside brands there is an easier tone, and this is noticeable 
chiefly in north-country irons held by merchants, g.m.b.’s for 
prompt delivery equal to Manchester being offered at 61s. 10d. to 
63s. 4d. wi ton net cash. Second-hand lots of Lincolnshire iron 
are still being offered for delivery into this district at about 70s, 
per’ ton, less 24 per cent., and orders could be placed with makers 
at about 1s, to 2s. per ton above this figure. Of Derbyshire iron 
there seems to be very little in the hands of dealers, and makers 
being still fully sold are not offering. 

There is less firmness in the finished iron trade, Although 
most of the songs proprietors are still well supplied with orders 
and not inclined to give way, there are some cases where they 
are in want of specifications and willing to take rather less 
money. Makers’ quotations for bars range from £8 10s. to £9 per 
ton, with second-hand lots offering at from £8 to £8 5s. per ton 
delivered into the Manchester district. 

Founders generally are now fairly supplied with work, machine 
makers are also busier, and in the engineering trades generally 
inquiries baw reported which, it is hoped, will lead to a fair 

+ 2. 


iron 


The ordinary general meeting of the shareholders of Bolckow, 
Dh ag and Co. was held at Manchester on Friday, Mr. 
C. ¥. H. Bolckow in the chair. The report of the directors 
showed that the amount of profit available for dividend was 
£161,344, and it was resolved to declare a dividend at the rate of 
5 per cent. per annum on the ordinary shares of the company. 
It was also stated in the report that the experiments conducted 
under the Thomas-Gilchrist process for making steel from Cleve- 
land pig iron had proved successful, and a new plant specially 
designed for carrying out this process was being erected at Eston. 
Afterwards an extraordinary general meeting of the shareholders 
was held, and resolutions were passed reducing the shares of the 
company to a smaller denomination, each fully paid, £100 a 
share being divided into five £20 shares fully paid, each share 
with £60 paid up into five shares with £12 pai and £8 unpaid, 
— ee into two shares, one of ey) and one of £10, 

ully paid, 

The members of the Manchester Scientific Students’ Society 
on Friday, paid a visit to the works of Messrs. W. H. Bailey an 
Co., Salford, where a number of interesting objects were exhibited, 
including machines for testing bars of cast iron, also various other 
metals by torsion, and also for testing cement, with all of which 
practical experiments were made. veral turret clocks in con- 


struction for public buildings were also exhibited, and the ys 
which numbered about 100, was afterwards entertained with 
refreshments at the works, 

At the meeting of the Manchester Geological Society on 
Tuesday, the second paper on the long wall system of working 


coal, by Messrs. W. J. Grimshaw and H. Phillips, was read. 
In this paper, zones of gas generation in the long wall and other 
systems were ga | dealt with, but the discussion was adjourned 
until the papers had been printed. Professor Forbes, of Ander- 
son’s College, Glasgow, also exhibited and explained an invention 
of his own, called the ‘‘ Dampascope,” for indicating fire-damp 
in mines. The instrument may be briefly described as consisting 
of.an air tube in connection with a tuning fork, the length of the 
air tube being regulated by a wheel until the maximum sound is 
obtained from. the fork, when an indicator at once shows the 

uantity of fire-damp in the air. Experiments were tried with 
the instrument, and Mr. Dickinson expressed the opinion that 
it would prove very useful in mines where there was a large 
quantity of coal ert | admixture with a quantity of fire-damp 
wo small to be indicated in a lamp often proved a very dangerous 
element. 

With the exception that the last few days of colder-weather 
have produced a rather better inquiry for house-fire classes of 
fuel, there is no very material change to notice in the coal trade 
of this district, and the market during the past week has again 
been extremely dull. The supplies of all descriptions of round 
coal continue much in excess of the demand, and prices are weak 
as the result of stocks being poomat upon the market. For best 
Lancashire house coals at the pit mouth, not more than 8s. to 
8s. 6d. is being obtained; for seconds, 6s. to 6s. 6d.; and for 
common coals, 5s. to 5s. 6d.; but these do not represent the 
lowest prices which in some cases are being taken to effect sales. 
With rege to engine classes of fuel the market continues very 
firm, and the comparatively small quantity of slack now being 
produced not being sufficient to meet the present demand, the 
Fores a is being thrown more upon burgey, and in both 
these classes of fuel there is a hardening tendency with the 
probability of an advance in the list rates next month. Good 
slack cannot now be bought under 3s. 6d. per ton at the pit, 
and common sorts at about 3s. per ton; for burgey the quotations 
are about 4s. to 4s. 6d. per ton. 

In the shipping trade there is still very little doing, and prices 
continue low. 

For good local coke there is a brisk demand with an upward 
se i in prices, but common sorts do not move off quite so 
reely, 

There is still a Y poe demand for hematite pig iron, but makers 
are well employed on old contracts, and are anticipating renewed 
activity in the market in the course of a few weeks, as second- 
hand parcels, which for some time past have had a tendency to 
keep the market down by being disposed of at lower rates than 
were current two months ago, are being rapidly cleared out. The 
spring season is looked upon hopefully. Arrangements are in 
pro; by the building of new furnaces and by the re- 
modelling of old ones which will shortly tend very much 
to increase the production of locai iron smelting works. 
Prices vary very much; in some instances sales have been 
effected at as low as £8 per tun, whereas in others makers 
are quoting at £5 12s. 6d. on trucks at makers’ works, Steel 
makers are busily employed, and have in hand as many orders as 
will practically furnish them with work during the current year. 
In other departments there is considerable activity. Iron ore 
a in good request, at from 25s. to 30s. per ton. Cval and coke 


The Ellen Rolling Mills, at Maryport, the property of Messrs. 
Kirk Brothers, have been put in operation. Several of the 
puddling furnaces are now in blast, and in a short time the works 
will be completely under weigh. 

Printed notices have been posted at all the associated collieries 
in West Cu nberland at which the sliding scale is in operation, 
that twopence per fortnight will in future be deducted from the 
wages from all hewers, and handed over to the secretary with the 
view of meeting the expenses incidental to the carrying out of the 
sliding scale, 

The Furness Shipbuilding Company has declared a dividend 
of 3 per cent. for the past year. 

The Furness Railway Company has constructed a number of 
dead meat vans specially made for the conveyance of dead meat 
on the railway. 

The Whitehaven Hematite Iron Sones which has been build- 
ing three new blast furnaces at Cleator Moor, has got the iirst 
one finished, and its intention is to light it at the end of this 
week. ‘The other two are nearly completed. 

The ironworkers in theemploy of Mr. M. Kennedy, at Ronhead, 
near Barrow, struck work last week. ‘They demand an increase of 
wages which will bring earnings to £2 per week, they also ask to 

paid fortnightly instead of monthly as at present. Mr. 
Kennedy considers their present wages quite high enough and 
refuses to meet their demands. 


THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


A WEEK or two ago I was able to put before you certain 
statistics showing the increase of local trade with America. 
Further information has been placed at my dis 1, which con- 
tirms the view then taken. In January, 1879, the total value of 
exports to the States was £36,747, which included steel, £11,361 ; 
cutlery, £17,376; edge tools, £722; sheep shears, £1242. In 
January, 1880, the exports had increased to £80,572, including 
steel, £20,080; Bessemer rails, £29,000; cutlery, £17,099; edge 
tools, £639 ; sheep shears, £1109. Comparing the second months 
of the two years the figures work out thus:—February, 1879, 
steel, £12,177 ; cutlery, £13,343 ; edge tools, £529 ; sheep-shears, 
£895—the total being £33,909. In February, 1880, the total was 
£68,849-—more than double, though less than in January, owing 
to the exceptional weight of rails exported to the States during 
the first month of the year. During last February the value of 
steel exported to the States was £28,407, and of cutlery £18,996 ; 
rails had fallen to £4885, edge tools to £862, and sheep-shears 
remained almost stationary at £1078. 

A steady demand has set in from America for Bessemer blooms 
for rails, as well as for other purposes. This means, in plain 
English, that America is adding steel to the raw material we 
send her, and means to develope her manufactures from the 
superior makes of steel she cannot produce at home. It is not 
satisfactory for Sheffield to simply supply the raw material ; it is 
better that she should do the finished work as well. Our Ameri- 
can friends are indignant when it is said that they have to come 
to Sheffield for their best steel; yet it is a fact that the steel for 
3aws, engineers’ tools, and similar purposes, is largely sent from 
here, and now that Bessemer blooms are being exported it looks 
as if they meant to extend their orders for raw material to second- 
knowledge regarding th 

curious fact has come to my knowledge ing the 
emigration of Sheffield razor-grinders to America. the spring 
of last year a Sheffield firm removed their business to the States, 
taking their workmen with them. The firm had tanks specially 
constructed which were filled with Sheffield water to be used for 
hardening pur So long as the water lasted, the manu- 
facture 4 Shetheld razors in America progressed without a hitch ; 
but some time ago the water was exhausted, and recourse was had 
to American water. To the Le parrd horror, their worst fears 
were realised ; the water would neither harden razor biades, nor 
ive the needful polish to razors merely made ‘to sell.” The 
failure of the American water has caused the scheme to colla 
and Sheffield will recover any portion of the razor trade she had 
lost by the temporary success of the experiment. I hear that the 
grinders may soon be expe’ back in Sheffield. 

One-half of the plates for the Argentine war-ship at present 
building in the Thames are being manufactured b 
Charles Cammell and Co., Cyclops Steel and Ironworks. They 
are composite plates on the patent of Mr. Alexander Wilson, of 


the Dronfield Steel Works. ‘The other half are ordered from 


| 
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Pp on the principle e me n 

I have seen an early copy of Messrs. Charles Cammell and 
Co.’s annual report, to be submitted to the meeting of share- 
holders to be held on the 3lst inst. The directors state that 
“the compound (steel-faced) armour plates brought out by the 
company have now at length been finally approved and adopted 
by the Government, and as it is now anticipated that a good 
demand for these plates will arise from our own as well as foreign 
Governments, the for the current year are satisf x 
The depression which existed in the iron, steel, and ceal trades in 
1878 continued to affect this company during the first nine 
months of the past year, SS period the rail mills and 
other departments of the works were only partially employed. 
At the end of last September the directors found that an im- 
provement in the demand for their manufactures set in, “‘ and, 
the exception of the armour-plate mills,” it is added, “‘ the 


with 
meee Ad works are now fully employed.” 

Earl Fitzwilliam presided, and Mr. Stanhope, M.P., spoke at 
the meeting of the West Riding of Yorkshire Miners’ Permanent 


Relief Fund, held at Barnsley, this week. The society reports 
a considerable increase of members, and it is pleasing to observe 
that the committee acknowledge that very much of the success 
attained is due to the deep interest some of the colliery owners, 
managers, and officials have taken in the movement. 

Prices are flatter all round. Best marked Bessemer ingots, at 
works, are quoted £11 10s.; second-class, £11; ordinary ingots, 
de &c., are 5 per cent. cheaper, and in 

it demand. 

In high-class steel—crucible—prices are generally higher, 
ordinary cast rods being quoted about £2 higher, and fair average 
steel £3 higher. A reference to price list is urusually important 


at present. 

Messrs. Bro Bayley, and Dixon, Limited, Sheffield Steel 
and Ironworks, held their annual meeting on the 24th. No 
dividend, and a loss of £10,000 on the year, but excellent hopes 
for the future. Messrs. Wm. Jessop and Sons, Limited, held 
their meeting on the same, day; per cent. dividend, and 
£28,000 profit, with the mortgage reduced by £25,000. 

The dissolution continues to seriously affect the share market. 
No business doing. 


NOTES FROM SCOTLAND. 


(From our own Correspondent.) 

Takne is still a want of strength in the Glasgow iron market, 
and indeed prices continue to tend downwards. The shipments 
of pig iron are comparatively good, but they are toa considerable 
extent made up of old purchases now being despatched. The pro- 
duction at the ironworks is large, and much of it finds its way 
directly into the malleable works of the ironmasters. For pur- 
poses of export at present pigs are being taken out of store, and 
the stock in the hands of Messrs. Connal and Co., was reduced in 
the of last tons. is however, the 
very large quantity of 440,325 tons in stock. slight improve- 
ment is to be noted in the demand for Middlesbrough iron Seen. 
quent upon the easier prices which now prevail; but the con- 
sumption is yet very much smaller in Scotland than it was at this 
time last year. 

Business was done in the warrant market on Friday evening, 
at from 57s. 6d. to 58s. 6d. , and 57s. 9d. to 58s. 9d. one 
month, the quotations in the afternoo being 58s. 6d. to 57s. 104d. 
cash. On Monday the market was flat; «pening at 58s. 3d. cash, 
the prices receded to 56s. 10}d., subsequently improving to 
.. 57s 3d. cash. The market was quiet at the opening on Tuesday, 
and declined to 55s. 9d. cash. To-day—Wedn 
has been flat, with business from 55s. 6d. to 55s. cash. 

Makers’ iron is dull of sale, and is again reduced as regards 
both No. 1 and No. 3 brands, to the extent of from 2s. to 4s. 
per ton. 

There is a large amount of work on hand at the various manu- 
factured ironworks, but fresh orders do not come in with the 
—ey that could be desired. 

veral good shipbuilding contracts have been booked on the 
Clyde during the last few days. 

or steam coal there is a fair demand, but household qualities 
are dull, and the shipping trade is not yet nearly up to the mark. 
The shipments of coal from Scotch ports during the month of 
February aggregated 30,114 tons, as compared with 29,379 in the 
——e week of last year. It is calculated that if the coal 
trade had kept anything like pace with the improvement in the 
iron trade, the exports ought to have been at least 5000 tons 
- | In the eastern mining counties the demand for coal is 
still limited for all purposes, and prices have been declining there. 
In the West the quotations are nominally unchanged. Improve- 
ments are being made at the Railway Terminus Quay at Glasgow 
Harbour, which will greatly facilitate the shipments of iron and 
coals there in the future. 

Generally speaking, the miners are working quietly all over the 
country. Efforts are being made by the union nts to restrict 
the production, in the vain hope of enhancing the value of the 
coals, and so maintaining, if not increasing, the present rates of 


wages. 

The Hon. William Collins, Lord Provost of Glasgow, laid on 
Saturday last, in presence of a large and influential gathering of 
spectators, the memorial stone of the Queen’s Dock. The quay- 
age of this new dock extends to 3342 lineal yards, and added to 
the existing harbour accommodation of this description, gives a 
total quayage of 11,114 yards, or 64 miles. The quay space of 
the new dock extends to 274 acres, the water space to 334 acres, 
the depth of water at spring tides being 304ft., and at low water 
20ft. e dock has cost £1,600,000, and £2,068,753 have been 
spent upon it and other improvements in the harbour since its 
construction was authorised. The Lord Provost, while speaking 
at the opening ceremony stated that the annual revenue of the 
Clyde Trustees had risen from £37,000 to £211,000 in the course 
of the past forty-two years. 

_ At a meeting of the Institution of Engineers and Shipbuilders 
in Scotland, held at Glasgow on Tuesday, the following gentle- 
men were elected members :—-Messrs. Imrie Bell, C.E., remy ; 
James Brand, C.E., Glasgow ; Hugh Shaw Dunn, mining engi- 
neer, Kilmarnock; Frederick Krebs, mechanical engineer, 
Japan ; Allison Lennox, mechanical engineer, Glasgow ; and F. 
G. Roberts, C.E., Glasgow. There were admitted at the same 
as graduates Messrs. Glasgow ; 

. Patterson, jun., assistant draughtsman, Glasgow ; and Robert 

M. Short, ship draughtsman, Partick. 


WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

EVERYTHING has given way to the election, and even 
interest is felt in it than ever, since the announcement made that 
Mr. W. T. Lewis, a member of the Royal Commission, and 
chairman of the Coalowners’ Association, is to contest the 
borough of Merthyr. The importance of having a man to 
represent the coal and iron industries is evident, and it is to be 
hoped that the colliers will see it. The coal trade continues to 
show great 

It is now officially announced that the laying of the first stone 


of the new Swansea docks will take place on the 31st March, 
Mr. H. Hussey Vivian, M.P., officiating. 

There is a great cry-out at Newport for an enlargement of 
the Alexandra Docks, and to any looker-on the necessity is 
obvious. At present, with the great arrivals of vessels laden 

great increase of coal tonnage out, 


with ore and pitwood, and 


jay—the tone | - 


blocks are incessant, and this the new line in connection with 
the Rhondda Valley will materially increase. It would be well 
to start a movement for enlargement simultaneously with the 


working of the new line. 
ere is a deal of discussion on at Cardiff about 
new docks, I have heard a rumour in im t quarters of 


portan 
a wish on the part of the Marquis of Bute to fall in with the 
idea. There has also been a proposition to start ironworks at 
Penarth on the sea front. 

Our ironmasters are looking out for a large demand from 
Australia, and it is not improbable but that a flood of orders 
may come to this country in some proportion to that from 
America. The Welsh ironmasters confess to a falling off in 
inquiries, but in iron as in coal prices are held firmly. 1 tons 
of iron and steel left Cardiff last week, and 2292 tons also left 
a Mr. Hampton appears to be doing good work at 

lore, and prospects are sound in that quarter. 

Mr. William pena who has been of signal service in the de- 
velopment of the steel works at Rhymney, is about to transfer 
his eervices to Dowlais in the place of Mr. Purnall. 

The coke trade is in good condition, but the great increase of 
make, as I foretold, is telling. Both Dowlais and Cyfarthfa will 
soon have a material addition to the making power. 

The tin-plate trade is in a brisk state. 


PRICES CURRENT. 


Tue fi prices are corrected up to last night, but it should be 
borne in mind that in many eases malcere ate prepared to quote diferent 
terms for special contracts. It is obviously impossible to specify these 
cases and terms, or to give more than the market quotations and makers’ 
prices. Readers should also refer to our correspondents’ letters. 


PIG IRCN AND PUDDLED BARS. 


£8. d. £8. d. 
G.m.b.—No. 1.. .. .. 83 0 0/| Glengarnock—No.1 .. 8 8 0 
No. 3.. 216 0 No.8 .. 219 6 
Gartsherrie -No.1 .. 3 8 0} Dalmellington—No.1.. 8 2 0 
. 38300 No.8... 217 0 

Coltness—No.1 .. .. 83 9 6 At 

No. - 8 8 6 
Summerlee—No.1 .. 3 7 6), Shotts—No.1l.. .. .. 8 8 0 
No.3 .. 218 6 
Monkland—No,1.. .. 3 0 6 A 
No.3.. .. 216 6 
Clyde—No.1.. .. .. 8 1 0 | CLEVELAND— 
Govan—No.1.. .. .. 8 © 6} NO. o 8 O 
At Broomiclaw. No. 4, foundry .. .. 215 0 
Calder—No.1.. .~ .. 3 8 0| No. 4, fo ine 217 6 
No.8.. .. .. 217 6; Mottled or white - 217 0 
At Port Dundas. Thornaby hematite .. 7 0 0 
TrepecaR—MonmovutTusutre—No. 8 tin-plate pig iron, 130s. at works. 
” > No. 3 foundry pig iron, 85s. 0d. do. 
£8. d. 
Wares—Iron rails, f.o.b. oe 8 5 Oto 810 0 
Iron » f.0.b, ee 85 0t 000 
1, at Sheffield .. 310 0to 0 0 0 
- 37 6to 000 
LANCASHIRE, in Manchester—No. 3& No.4 3 7 6to 0 0 0 
K. H. Messetmoun oe 615 700 

Hematite, at works, Millom ‘‘ Bessemer ”— 

No.1ltoNo.3 + 515 0to 000 
Forge, mottled and white .. oe oe ee -- 510 0 
Maryport Hematite—No. 1 to No. 3 - 515 0t0 000 
Puddled Bar— 
Wa es—Rail quality, at works 510 0to 0 0 0 
CLEVELAND, delivered on trucks ea + 512 6t0. 000 
MrppLesBRovuas léin., plate quality, perton 517 6to 0 0 0 
LANCASHIRE ee ee - 515 000 
Guascow, f.o.b. .. - 6 0 0to 000 

Ship MANUFACTURED IRON. 

Gtasoow, f.o.b., per ton be - 92 6to 000 
Wares—At works, net .. os 810 0to 000 
MUpDLEsBROUGH, at wor 81 0t0 000 

Boiler Plates— 

WELSH od oe 10 0 Oto 0 0 6 
LancasuireE, to 5 cwt. each plate +10 0 0to 000 
SHEFFIELD .. oe 1010 Oto 0 0 0 
Bow ine and Low Moor— 

Under 24 cwt. percwt. 1 2 Oto 17 0 
4 cwt. up to 7 cwt. and upwards + 110 Oto 119 0 
STAFFORDSHIRE, per ton 0 1010 Oto13 0 0 
Mrppvessroves, free on trucks ee 9 0to 000 
Gtascow, f.0.b., per ton oe eo - 1010 Otoll 0 0 

Angle Iron— 

Bow tne and Low Moor, per cwt. .. | 
STAFFORDSHIRE, per ton - 9 0 0to 1010 0 
LancaSHIRE ee - 815 0t 915 0 
Stockton .. oe oe 810 0t0 0 00 
Rounp Oak oo oe oe 10 2 6tol5 0 0 

os 8 0 0t0o 000 
ay es os oe - 8 0 Oto 810 0 
Gtascow, f.o.b., per ton os - 8 5 Oto 810 0 

Bar Iron— 

Low Moor and Bow tna, per cwt. .. - 019 Oto 140 
STAFFORDSHIRE, per ton ee + 8 0 O0to 1110 0 
Rounp Oak oe - 912 6tc 000 

Merchant Bars— 

STOCKTON .. ae 8 0 Oto 8 5 0 
ELSH ee oo 715 Oto 8 00 
LANCASHIRE oo - 8 0 810 0 
SuerrrieLp—Bars from warehouse .. - 910 Oto 0 0 

oops gs -- 11 0 000 

Sheets -13 0 0to 0 0 0 
Nail Rods.—Gtascow, f.o.b., per 0 0to 00 0 
CLEVELAND oo ee 8 0 Oto 0 0 0 
as 80 0to 000 

Railway Chairs—Gtascow, f.o.b.,perton 5 0 @to 610 0 

Pipes—G.ascow, f.o.b., perton .. 5 0 Oto 610 0 

Sheets—G.ascow (singles), per ton .. ll 0 Oto1110 0 

.. .... -10 0 Otoll 0 0 

STEEL. 

SHerrietp—At works— 204 
Spring steel ce oe 14 0 22 0 0 
Ordinary cast rods .. 17 0 0to% 0 0 
Fair av steel ee 28 0 0 to 36 0 0 
Sheet, crucible .. 2 0 0to64 0 0 
Sheets, -- 16 0 0to 22 0 0 
Second-class tool.. oe ° -- 82 0 0t048 0 0 
Best special steels - 50 0 0t0 76 0 0 

Best tool 52 0 Oto 76 0 0 

0 Otoll2 0 0 

Sheffield steel ship plates 18 0 OtoiT10 0 

Sheffield steel boiler plates se os 1610 0to 1710 0 

Wares—Rails .. os eo ee 1010 Otoll 5 0 

Bessemer pig iron . 615 0to 710 0 

MISCELLANEOUS METALS. 

Copperas bass perton 66 0 0to66 5 0 

cake and ingots ° 73 0 O0to74 0 0 

Best selected . - 74 0 0t075 0 0 

British sheets, strong .. oe oe - 7 0 0to80 0 0 

—Straits - 86 0 0t000 0 0 

British blocks, refined. . oe ee 0 0t0% 0 0 

all 00 0 0t000 0 0 

Spanish do. -- 16 0 0tol6 7 6 

eet, 18 5 0t000 0 0 

Spelter—Silesian ‘ 20 5 0to 2015 0 

i - 0 0 0 0 

= éo 0 00025 0 0 
or Bronze—per ton— 

ote 00 0 Otollé 0 0 

alloys rs 123 0 0t0139 0 0 


Coke— s.d. £8. d.| Coals, per ton— 
Cleveland, at ovens 0 16 6—1 00 3 0 860150 
15 0—0 18 0 ‘byshire— 
Sheffield, melting 0 19 0—0 21 0 Best, at pits .. 0 80-0110 
egar .. 1 20-6 00 Converting .. 90 
Wales— 1 20—1 46 Slack -- « 0 838-0 60 
South Yorkshire—At the pits— Lancashire—Wigan Da prices— 
Branch .. .. 011 2—013811 Arle es 80-0 86 
Silkstone,house 0 10 4—0 11 6 Pem! 4ft. 0 68-0 69 
Conver « 0 76-0 90 coll .. 0 50-0 56 
Steam *.. 0 63-0 70 0 40-0 46 
Steam, less2}.. 0 8 3—0 10 6| Oils, fun— 
House, at port 0 79-0 93) Tinseed .. .. 2617 60000 
Small steam 0 23—0 386 Rapeseed, brown 28 0 0-28 5 0 
Small h 0 83-0 89 Engl. pale 30 0 0-30 50 
Splint 0 79-0 88 (per gal.) 0 06-0 00 
Smithy .. .. 0116-013 0|Tallow .. .. .. 4800-4400 


* Supplied to railway companies and large works. 
PRICES CURRENT OF TIMBER. 


Teak, load Quebec pine, 2nd 
Quebec pine,red .. 3 0 4 5 » Srd.. 8 0 1010 
yellow.. 8 5 5 0 Canada, spruce Ist. 10 10 12 10 
pitch .. 8 5 410 Srdand 2nd 710 810 
New Brunswick .. 610 8 0 
Birch .. .. 310 415 
Elim .. .. 410 510 8t. Petersburg 18 0 16 0 
Ash .. .. 8 5 410 Finland .. .. 1010 11:10 
Dantsic & Meml.oak 8310 5 0 Wyburg 810 ll 0 
2 410 | Battens, all sorts 60 810 
» undersized .. 110 2 0 | Froorincsps.sq.oflin.s.d. s. d. 
99 os 46 First yellow .. 10 0 15 0 
, Swedish .. .. 110 2 5 » White .. 8 6 10 0 
Walnsoot, log. 3 0 610 | Second quality 
Lath, itsic, 6070 Mahogany, Cuba, s.d. a. d. 
St. 810 9 0 rfictal 6 
EALS, per C, e: , do. 
8 by 9in. :— uras,do, .. 0 4 06 
Quebec, pine Ist .. 14 0 24 0 


Tue Soorery.—The usual monthly meeting 
of this Society was held on Wednesday, the 17th inst., at the 
Institution of Civil Engineers, Mr. G. J. Symons, F.R.S., 
resident, in the chair. Sir A. P. Bruce Chichester, Bart., 
H. Garrett, M.A., H. Jones, J. Lingw: 
Lieut.-Col. L. W. Longstaff, Rev. C. E. Sherard, J. H. Stewart, 
and Dr. W. J. Trentler, were balloted for and duly el 
Fellows of the Society. The following papers were read :— 
“‘Thermometric Observations on Board the Cunard, R.M.S.S. 
geria,” by Capt. William Watson, F.M.S._ (2) “On the 
Greenwich hendhine Records, 1876-80,” by William Ellis, 
F.R.A.S. At 8 p.m. the discussion was suspended in order to 
afford the Fellows an opportunity of inspecting a 1: number 
of new and interesting meteorological instruments which had been 
brought together for exhibition. 


Socrrry or Arts.—The following are the Via weg to be read at 
the meetings of the Society of Arts after Easter, so far as the 
arrangements are yet complete :—April 2nd, “The Best Route 
for a Line of Railway to India,” by B. Haughton, C.E. 


April 6th, “Art in Japan,” by Pfoundes. April 7th, 
** Buildings for Secondary Educational Purposes,” by E. C. 
Robins, F.S.A., F.R.I.B.A. April 8th, “‘ Recent Improvements 


in Benzine Colours,” by F. J. Friswell, F.C.S. April 14th, 
“The History of the Art of Bookbinding,” by Henry B. 
Wheatley, FSA. April 16th, ‘‘ Russia’s Influence over the 
Inhabitants of Central Asia during the last Ten Years,” by Prof. 
Vambéry. April 2ist, ‘‘The Present System of Obtai 

Materials in Use by Artist Painters, as Compared with that o 
the Old Masters,” by W. Holman Hunt. = 22nd, *‘ On 
Some Recent Advances in the Science of P tography, by 
Captain Abney, R.E., F.R.S. April 27th, ‘‘ Iceland and its 
Resources,” by ©. G. W. Lock. April 28th, “Recent Improve- 
ments in tras Fu aces for Domestic and Laborato ie gal 
by Thomas Fletcher. May 5th, ‘‘The last Forty Years o - 
cultural Experience,” by J. C. Morton. May 7th, ‘‘ The Present 
Condition and Prospects of Agriculture in South India,” by W. 
Robertson, M.R.C.A. May 13th, ‘“‘The be Properties of 
Crystals, and some of their Practical Applications,” by Prof. 
W. G. Adams, F.R.S. The course of Cantor lectures, which will 
be delivered during the same period, will be the third for the 


resent session. It will consist of six lectures, by Mr. R. W. 
Rodis, F.S.A., on “Art Decoration and Furniture,” to be 
iven on the following dates :—April 5th, 12th, 19th, 26th ; 
ay 3rd, 10th. 
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IRON RAILWAY SLEEPERS. 
No. IX. 


To complete our account of the Vautherin system, as | thick 


applied on the Berg and Mark Railway, it remains to esti- 
mate its»cost ; and this, thanks to the full information 
afforded us, we are able todo very closely. On astraight 
road the Bpeper, as we have seen, weighed 1041b., and 
the co y punched and delivered on the railway, was 
£6 5s. perton. The eight fastenin uired for the two 
rails—two each of patterns B, D, fe an the two cotters 
as given in the specification—weighed 1°17 kg., say 2°6 lb., 
and cost £13 5s. per ton. Hence we have— 
Cost of sleeper, 104 lb. at 6s. 3d. per cwt. 5s. 1d, 
2°6 Ib. at 13s. per 04 


Total for one slesper set of fastenings... ... 5s. Sul. 


WASHER 


As the sleepers were laid seven in number to a length of 
6'6m., their distance centre to centre was 3ft. 1tin. We 
must therefore take one thirty-second part from the above 
to get the cost of sleepers and fastenings per yard forward, 
which is thus 5s. 3d. 

The cost of laying can also be ascertained from the 
facts just given. We may take it that two sets of twelve 
men can lay 480 yards per day, and that forty-eight men 
would be further required to do the ballasting for the 
same distance. For the actual ballast we may take the 
cost the same as in the Hilf system—-viz., 5s. 2d. 


per 
forward. Then, taking wages at 20d. per diye -thidrrate 
given—we have— 


Laying yard forward ... Os, 1d. 


As.to the rails, the section on the Berg and Mark Rail- 
way appears to weigh about 80 lb. a yard, or the same as 
that on the North Eastern Railway. It has a narrow and 
ick foot and a strong web, and would therefore not bean 
expensive section to roll. Allowing, however, an addition 
of 10 per cent. to the cost of the North-Eastern rail,* 
which was 10s. 9d., the figures for the Vautherin system 
would stand as follows :— “i 

Rails... ... ... ... £0 11s, 10d. 
Materials per yard forward {Biers & fastenings 0 5 5 

Fish-plates—say .. 0 0 5 


£1 3s, 1d. 


It will be seen that these are decidedly below those 
of the North-Eastern Railway, and also of the Hilf sys- 
tem. In fact, the latter only cumes into competition at 


seems to show that it amply fulfils the requirements in 
this respect. In the relative number of fastenings there 
is another slight,advantage on the side of the Vautherin 
sleeper ; for whereas in a length of 180 metres the total 
number of separate pieces would on the Hilf system be 
2680, in the Vautherin system they would be on 
2340, in spite of the rail-lengths being 6°6m. as com 
with 9m. in the former case. ; 

As to cost of renewal, the ue er before us is 
of sufficient duration to give definite information on this 
head ; but if the cutting action between fastening and 
sleeper has been got over—and the results of the Ober 
Ruhrthal Railway’s working seem to show that it has— 
there seems no reason why the sleepers and fastenings 
_ Should not last as long as on the Hilf, or any other iron 
| system, while it has a marked advantage, over the former 
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all by reason of the saving it claims in the weight and 
cost of the rails, a matter as to the advisability of 
which there may be divergence of opinion. 1t will be 
seen that the sleepers and fastenings on the Vautherin 
m cost little more than half those on the Hilf system. 

is is mainly due to the section of sleeper in the former 
case being at once lighter and more easy to roll than in 
the latter. Thus the Hilf longitudinals, with transverse 
sleepers and cross-ties, weigh 137 lb. per forward of 
line, and cost 7s. 2d. per ewt.; while the Vautherin trans- 


rd | Verse weigh but 101 1b. per yard forward, and 


cost 6s. 3d. percwt. It may, of course, be argued that 
the heavier section in the former case makes a stronger 
ter road ; but the experience of the Vautherin 


sleeper on the Ober Ruhrthal Railway and elsewhere 


* This makes the cost per ton £8 5s., and agrees closely with the actual 
Sere made by the Berg and Mark Railway, which 
was . per 


at any rate, in the much greater facility of changing a 
rail or sleeper if required. As to the cost of maintenance, 
this point, which has been already discussed, cannot be 
fully cleared up at present, owing to the anomalous cha- 
racter of the figures given by Herr Arndts : but it is dif- 
ficult to see any reason why, with these iron cross-sleepers, 
the attention — should be any ter than with 
the iron longitudinals of Hilf or Ki 


Among types of iron cross sleepers not conforming to 
the Vautherin model, we may notice an ingenious design, 
elaborated after study of the Vautherin and other sys- 
tems, by M. Potel, of Brussels, and brought before the 
notice of the Iron and Steel Institute in March, 1877. 
This design is shown in Figs. 32, 33, and 34. It will be 
seen that the section of the cross sleeper is a semi oe, 
with flattened top and flat feet. It is jin. thick, an 
; weighs 30} 1b. per yard. The rail, which is of Vignoles 
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section, is attached to this sleeper by a contrivance called 
the “coussinet machoire,” or jaw-bone chair, which is the 
chief feature of the system. It consists of two wrought 
iron pieces of peculiar shape, which pass through holes 
punched in the sleeper, and hook into each other below 
the rail. One of these, A, is held in place by the washer 
H of an ordinary square-necked bolt X ; the other, B 
has a tail Y, which lies in the eye of an eye-bolt 
upwards through the sleeper and secured to it by a 
couple of nuts. It will be seen that by screwing up 
these nuts the tail Y is raised, thus at once bringing 
the point of B to bear on the foot of the rail, and 
pressing the shank of A up against the underside of the 
sleeper. The object is evidently to do away with that 
bearing of the fastenings upon the thin of metal in 
the sleeper, which has proved the chief obstacle to the 
Vautherin system. It may, however, be or 
whether the bearing of A’s shank upon the underside of 
the sleeper is not a mistake, as, if the fitting is not per- 
fectly accurate, it must be liable to prevent the nose of 
A from taking its fair bearing upon the foot of the rail. 
Another ingenious device is the arrangement of the 
washer H, which, instead of being of the ordinary form, 
is an irregular hexagon with the hole punched excen- 
trically, so that every one of its sides is ata different 
distance from the centre of the bolt. By turning one or 
other of these sides towards the rail it will be seen that 
the position of A, and mes mg | of the rail itself, is 
varied, and hence the spreading of the gauge on curves 
can be allowed for, without any alteration in the punching 
of the sleeper or in the pattern of the fastenings. At 
the rail joint, a small plate E is inserted under the nut 
of the eyebolt, which fits into nicks cut in the rail ends, 
and prevents any longitudinal motion. 

This system is in use at the Mariemont Collieries in 
Relgium, but no practical results have been made public. 
Many advantages are claimed for it, especially the ease 
of laying and renewal by ordinary workmen, the number 
of bearing points between the rail and chair, meen | 
stability, the lightness of the whole, and the very sm 
number of parts required—only 66 » rail length of 6 
metres, as against 136 per rail length of 9 metres on the 
Hilf system. The weight per yard forward is given as 
237 lb. and, as the jaw-bone chair is the only part requiring 
special care in manufacture, the cost per cwt. should not 
be large. The adjusting washer appears to be simple 
and effective, and altogether the system would seem to 
warrant a careful trial. 

Another form of iron cross sleeper was first brought 
into notice by a paper read also before the Iron 
and Steel Institute, by Mr. Chas. Wood, of Middles- 
brough, in March, 1878. The section of the sleeper 
is here much like the original form adopted by 
Crenier, viz. a flat plate turned over at the two 

es, so as to form eng | in section a seg- 
ment of a circle. Through square holes in the top of 
this are slip from the underside what the inventor 
calls “clip chairs” of wrought iron or steel. This clip 
chair is a piece about 2tin. wide, the part above the rail 
being in shape like the jaw of a cast iron chair, and that 
below the rail being hooked, so as to hold against the 
underside of the sleeper top. When the rail has been 
— in place between these two ow the whole is 
made fast, exactly as in a timber-sleepered road, by 
driving in an oak key between the rail and the jaw. 

There is yet one more system of cross-sleepered road 
which merits our attention, if only on the ground that it 
is the production of an eminent English engineer, viz., the 
buckled cross sleeper of Mr. Robert Mallet. We have 
alreadymentioned the buckled-plate bowl sleepers proposed 
by that gentleman in 1868. Subsequently he extended his 
idea of a buckled plate further, and pro} to employ 
it either for a cross-sleepered road, or for what may be 
termed a mixed’ road, having cross sleepers about 8ft. 
apart, and a short longitudinal sleeper, about 4ft. long, 
between each two of the former. The latter system, 
—- from its complexity, does not seem to have 
ound favour, but the former has been for some time in 
use on a length of some fifty miles of the Bolivar Rail- 
way, Messrs. Brunlees and M‘Kerrow engineers. Figs. 
35, 36, 37, show this permanent way. It will be seen 
that the sleeper is in effect a buckled plate, so much 
elongated that the curvature is only in one direction. 
except near the ends, and made with a wide, flat foot all 
round. This sleeper lies on its back in the ballast, and 
the rail, crossing over it, rests on the two feet. The 
attachment to these is peculiar and ingenious. On one 
side a hole is punched in the sleeper, through which 
passes a dog bolt having a long nose, which is bevelled 
to suit the flange of the rail. The screwed part of the 
bolt has a flat formed on one side after the thread has 
been chased. At the underside of the rail this bolt 
— through an oblong washer, about jin. thick, the 

ole in which lies towards one end, and has a segment 
left: in, corresponding to the flat on the bolt. 
The long end of this washer is split about lin. down. 
As soon as this washer has been slipped on, one side of 
the split end is turned up and knocked down over the 
edge of the sleeper. The dog bolt is then secure against 
moving in either direction. An ordinary square nut is 
next put on the end of the bolt and screwed up tight, 
and the operation is then completed by knocking down 
the other split end over the side of the nut. The latter 
is now also rendered secure from turning round, and 
the whole fastening is thoroughly lock So much 
reliance is placed upon the clip thus formed, that on the 
other side of the rail there is no fastening whatever, but 
merely a stop formed by a rivet with a very flat cheese 
head, of which a segment next the rail is cut away. 

With regard to the weight and cost of this system no 
direct comparison is possible, as the road thus laid has 
only 2ft. gauge, with rails 30lb. to the yard. The 
weight of the sleepers is given at 17 tons 12 cwt. 2 qr. 5 Ib. 
per mile, and of fastenings 1 ton 15 cwt. 1 qr., givii 
19 tons 7 cwt. 3 gr. 5 lb. altogether, or 25 lb. per yee 
As the price of the materials was about lls. per 
cwt., this gives a cost for sleepers and i 


about 2s. 6d. per yard. This does not compare well 
with the cost of the same for the Vautherin system, 
which is only 5s. 5d. for an ordinary . The reason 
of this is of course to be found in the price of 11s. per 
ewt. for the buckled plate in the one case, as against the 
6s. 3d. per cwt. for the rolled channel iron in the other. 
eeper will strengthen it tly against spreading, an 
thus enable to in thickness ; but 
this reduction could not be carried far, or the sleeper 
would not ig Oy unduly light, but would be rapidly 
cut into both by the rail and by the hook bolt. The 
lodging of water inside the sleeper, in spite of a hole pro- 
vided in the bottom for drainage, would seem to be a 
probable difficulty in a moist climate. On the whole 
the question of cost would seem to preclude this type 
from being adopted on a large scale and for home rail- 
ways, whilst at the same time its lightness and simplicity 
would give it t advantages for distant countries, and 
with light traffic. On the Bolivar Railway it has appa- 
rently given much satisfaction. The — a 
that of the road have been in use for between three 
and four nay and that the sleepers show little sign of 
wear, dg no deterioration whatever from rust ; that the 
sleeper is more easily laid and packed than a wooden 
sleeper, and makes an equally elastic road; and that 
there is an entire absence of splitting af the ends, or 
spreading of gauge, as is common with wooden sleepers. 

The a on this subject have aimed at 
presenting to the reader an intelligible description of 
those systems of iron permanent way which have been 
so long before the world as to enable a fair practical 
judgment to be formed as to their success or failure. 
[n this the concluding article of the series we pro to 
describe a few of the more recent examples, and so to 
bring the subject with which we have dealt down 
as nearly as possible to the present time. 

We may begin with observing that since the date when 
the compilation of these papers commenced the progress 
of the question in Germany has been continuous and 
rapid. It is not so much the general principle of substi- 
tuting iron for w that is now debated, as the 
minor questions of the form which the iron sleeper should 
take. An active discussion is being carried on between 
the advocates of longitudinal and cross sleepers respec- 
tively. In the Railway Organ for 1879, p. 175, will be 
found an able article by Herr Miiller, of Magdeburg, 
setting forth the advantages of the cross-sleeper system. 
The superior facility offered by this system, in replacing 
wooden sleepers by iron on existing roads, is the chief 
point on which he dwells. On this head he argues that 
to replace wooden cross sleepers by iron longitudinals is 
impossible without stopping the traffic; and that there- 
fore on single lines at any rate it is impracticable. Here 
he goes too far, as is shown by a note of Herr 
Claus in a subsequent number of the same journal, 
giving the details of an actual case, in which by 
careful preparation and rapid action six miles of 
line was converted from wooden to “Hilf” sleepers 
without once impeding the traffic. The intervals 
between trains were in this case considerable, one of them 
being of four hours duration. But in that time no less 
than thirteen rail lengths, or about 130 yards of track, 
were converted ; so that, with much smaller intervals, 
the system would still ge Still, whatever 
value we may attach to Herr Claus’s experience, it 
remains evident that the gradual conversion of existing 
roads, sleeper by sleeper, as may be uired, is only 
possible on the cross-sleeper system, and that in all cases 
such conversion will be much easier and simpler. The 
disadvantages alleged against that system are mainly, that 
the cross-gleeper is deficient in power to resist shifting of 
the track sideways, and that on curves, where the gauge is 
widened, a large number of ‘different patterns of fasten- 
ings arenecessitated. The former objection, Herr Miiller 
states, has been simply and cheaply overcome by turning 
down each end of the sleeper, a triangular notch being 
first cut at each side, a few inches from the end, to 
prevent the buckling of the sloping sides. With regard 
to the latter objection, he shows that, with a proper 
system, the different types of fastening may be reduced 
toa number. 

This last objection is not, in fact, confined to cross- 


sleeper roads, The same difficulty is found, for 


instance, with the Hilf system, where a curved | will 


rail has to be laid upon a straight sleeper. It 
can, of course, be got over by bending the sleeper 
also; but this with the Hilf section is a matter of 
great difficulty. From this point of view the Haarmann 
system appears to have considerable promise. This 
system, after —— trials at Osnabruck and Hanover, 
has now been laid on the new tramway, or light railway, 
running from the Hague to the popular watering-place 
of Scheveningen, three miles distant. The sleeper is 
longitudinal, and may be considered as a modification of 
Hilf’s sleeper, with special features of its own. An 
elevation at the rail and sleeper joint—both being 
together—is shown in Fig. 38, and a cross section in 
Fig. 39. It will be seen from the latter that the sleeper 
section is that of an inverted channel iron, standing on 
wide flat feet, of which the outside edges are bent over 
at an angle of about 45 deg. This is probably an easier 
section to roll than Hilf’s, inasmuch as it has no central 
rib, and the vertical sides give it the t advantage 
that it can be laid hold of and bent in a horizontal plane 
without difficulty. The rail and sleeper can thus be both 
brought to the same curve, and ware bolted together 
and ready for laying, as was actually done in the case of 
the Scheveningen tramway. The sleeper top, as will be 
seen, has a small feather running along either edge, to 
keep in place the foot of the rail which rests upon it. 
The connection between the rail and the sleeper is simply 
and ingeniously made by means of clips. The sec- 
tion of these clips, as shown, is that of a flat bar with 
a at top and bottom. The top flange is shaped 
like the h of an ordinary “dog,” the under side 


of | having the same slope as the rail foot ; the bottom flange 


has a sharp corner inside. Two of these clips are used, 
opposite to each other. The bottom of the clip is first 
inserted into a hole cut in the flat foot of the sleeper, and 
the clip then brought inwards until its upper flange bears 
upon the rail foot. There is a hole in the middle of each 
clip which is brought fair with a corresponding hole 
ed in the side of the sleeper, and then a square 
necked bolt is run through all four holes and screwed up 
tight. It will be seen that, as each clip is tightened u 
its nose will rise a little upon the sloping rail foot, an 
thus the lower will be brought up hard against the 
under side of the sleeper foot. Another turn of the nut, 
aided perhaps by a certain amount of spring in the clip, 
should then make all fast. These clips are spaced about 
43ft. apart on the straight, and 3ft. 4in. apart on curves. 

The junction of the rails is effected by fish-plates of 
ordinary character, but having a sloping flange at the 
bottom, which bears upon the upper part of the rail-foot. 
The nut of the fish-bolt is locked —— of a large 

uare washer, which is slit through the greater part 
of its breadth, parallel to one side. When the nut has 
been screwed up, the partially severed strip is set up 
at an angle, and then the nut cannot turn. The joint of 
the rail and sleeper are at the same place, this being pro- 
bably arranged in order to allow for the two pang sup- 
plied ready fastened, as mentioned above. The sleeper 
Joint is made by means of a cross sleeper of exactly the 
same section, but laid on its back. The bent —— of 
the feet are cut away where it peers under the longi- 
tudinals, and the flat portions thus form a support to 
a saddle-shaped junction piece of cast iron, which 
fits into and carries the ends of the two adjacent longi- 
tudinals, and is screwed to them by T-headed, bolts. 
The gauge is preserved partly by these cross sleepe 
and partly by a tie-bar, passing through the verti 
sides of the. longitudinals, much as the clip-bolt passes, 
and tightened up with four nuts: this is inserted in the 
middle of each rail length of 7}m.—24ft. 7in. On curves 
a second cross sleeper is employed, for extra security, in 
place of this tie-bar. 

On the Scheveningen tramway the rails for this tram- 
way weighed 39 lb. per yard, and tae sleepers only 32 lb. 
The total weight of the whole permanent way, inclusive of 
everything, was only 162lb. per yard. is was of 
course intended for light traffic only, the engines— 
Merryweather’s—weighing about 8 tons; but there seems 
no reason why the same system should not answer for 
heavy traffic, and it seems desirable that it should be tried 
on a main line. 

We will now go on to consider two or three other 
types of permanent way, which were all represented 
at the Paris Exhibition of 1878. The first is a longi- 
tudinal road designed by M. Vautherin, the inventor 
of the cross sleeper already described at length in 
these articles. His adoption of the longitudinal prin- 
ciple appears to be connected with the general use of 
steel rails, the weight and cost of which he considers can 
be materially reduced by means of the continuous bear- 
ing afforded by an iron longitudinal. The Vautherin 
longitudinal—shown in Fig. 40—is of the same general 
form as the Vautherin cross sleeper, but it is of greater 
breadth, and has a feather running along each edge of 
the top. The fastening is effected on the one side by a 
bolt A, with enlarged taper collar, and on the other by 
an elastic clip B, of the form shown. This latter is said 
to constitute a very simple and effective fastening, accom- 
modating itself to any slight want of straightness in the 
rail; but its security, at least under fast traffic, would 
seem very questionable. The joint of the longitudinals 
is formed by a cross sleeper of similar section, but 
having, instead of the feathers at the edges, a larger 
feather in the middle, which fits in between the ends of 
the longitudinals, and prevents any motion endwa; 
These cross sleepers are slightly bent upwards at the 
ends, so as to give the woe cant to the rails. e 
gauge is preserved by tie bolts passing through the web 
of the rails in the ordinary way. he weight of the 
sleepers on this system is given as 48]b. per yard, and of 
the rail 561b. per yard. The total cost, at English or 
Belgian prices, is given as 20°37f. per metre, or about 
14s, 6d. per yard, the price assumed for rails and sleepers 
being about £7 per ton. 

ndly, we have a steel cross sleeper of singular 
design, by M. Barthelemy Brunon, Figs. 41, 42, and 43. It 
i seen that it is formed of a steel plate stamped in the 
forge into a section varying at every point of its length. 
In the middle it forms a deep, narrow arch ; immediately 
under the rails it is raised a little, and made flat at the 
top with inclined edges; and at the extreme ends it is 
widened out, and almost flat. The object of these varia- 
tions is apparently to obtain strength and resistance 
againstsliding in all directions. The rail—as shown in the 
enlarged section, Fig. 43—rests on the flattened top of the 
sleeper, and is held down by sloping clips. These clips 
are themselves kept together by a single bolt bent at 
both ends, so as to rise up from under the sleeper on each 
side. By varying the form of the clips and sleeper the 
system can be adapted to a double-headed rail. Five 
hundred of these sleepers have been laid down on a main 
line since August, 1877. The arrangement ee 
proposed was to use the cross sleepers only at every r 
joint, and to have longitudinals of trapezoidal section 
under the rails, stopping, however, near the joints, so as 
to let the cross sleeper come immediately under the rail. 
This combination of longitudinal and cross sleepers 
appears to have been abandoned. tn arene, exclusive of 
ratte is given at 12f. per metre forward, which is ‘ 
that of the simple cross sleeper road would be about the 
same. 

Thirdly, we may mention the longitudinal system of 
de Soigneé—Figs. 44, 45, 46—which is practically a repro- 
duction of the Barlow rail. The combined rail and sleeper 
is of steel, and is rolled in a reversible mill. The head 
has about the ordinary section, and the usual inclination 
of 1 in 20 is simply given to the upper surface in the 
rolls. The sides are flat and terminate in narrow feet. 
In the hollow under the head is a shallow rib, designed 
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to give increased strength and stability. Its advantages, 
however, do not seem very clear, and it must add greatly 
to the difficulty and cost of rolling. The rails are tied 
together at every four and five metres alternately, by 
channel-shaped cross sleepers, having clips rivetted to 
them which fit over the feet of the sleeper. The joint of 
the rails is midway between these, and is secu pi Be 
internal fish-plate, as shown, having oval holes to allow 
of expansion. 

The weight of the combined rail and sleeper is 51°5 
kilogrammes per metre—102 lb. per yard ; and the cost 
of the road, exclusive of ballast, is said to be about 20°5f. 
per metre, or 15s. per yard. This, however, assumes the 
rails to be procurable at the extraordinarily low figure 
of 100f. per tonne. This attempt to carry out under 
altered conditions the principles of the Barlow rail seems 
to be worthy of attention, but what practical success it 
has achieved we are not able to state. 

Our review of the subject may fairly be concluded by 
noticing again the single English system of iron soe 
which, so far as we know, is at this moment under actu 
trial—namely, that of Mr. Charles Wood. It has been 
already illustrated and described in these pages; an 
the latest information as to its success upon the North- 
Eastern Railway will be found in Mr. Wood’s paper in 
the Journal of the Iron and Steel Institute, 1879, 
p. 491. It has been objected in Germany that the 
wooden keys would shrink in dry weather, and require 
constant tightening; this, however, is always a slight 
danger in the moist climate of England, and Mr, Wood 
has also pointed out that the bent clips which he uses 
always exercise spe upon the keys, tending to keep 
them in place. None of the other pa such as corro- 
sion, side shifting of the sleepers, &c., which had been 

rognosticated, have appeared ; and the experiment so 
‘ar appears to be a success, It is rhaps not so much 
to the credit of English engineers, that they are thus dis- 
covering gradually and slowly what their brethren on the 
Continent have known and acted upon for years. 
Whether Mr. Wood’s be the iron sleeper of the future or 
not, much credit is due to him and to the engineers of 
the North-Eastern Railway, for being the first to break 
through the time-honoured tradition of wooden sleepers. 
It is not perhaps beyond hope that the series of articles 
which is here concluded may in some slight degree con- 
tribute to the same desirable object. 


THE LAY TORPEDO. 

WE illustrate this week. on page 244 the somewhat cele- 
brated Lay torpedo, the invention of Mr. John Louis 
Lay, an American engineer. This torpedo is not unlike 
the fish torpedo in certain respects, but differs alto- 
gether from it in the circumstance that whereas the fish 
when launched ceases to be under control, the Lay 
torpedo is started and manceuvred at will from the shore or 
from the ship launching it. In the inventor’s words, ‘‘ The 
invention is designed to provide the means whereby a torpedo 
boat may be propelled by machinery contained therein, and 
at the same time may kept fully under the control or 
management of an operator or staff of operators at a station 
on land or on board a ship or other vessel cr structure. After 
being launched from such station, vessel, or structure, the 
torpedo boat may be kept under observation and accurately 
guided or directed to an ironclad ship or other object of 
attack, and may be fired or discharged at any desired moment, 
or may be caused to return to its station without being fired.” 

The boat is illustrated by Figs. 1, 2, 3, 4, 5, 6, 7, and 8. 
A is the hull, which has conical ends, and is formed of thin 
plate iron or steel. This hull is divided into sections or com- 
partments. The part orsection A, in one end forms the 
zine containing the charge of dynamite or other explosive 
material; another compartment A; contains the gas reservoir or 
holder ; a third A, contains the apparatus for a and pay- 
ing out the cable. The upper compartment contains the engine, 
the steering apparatus, and other parts ; all of these compart- 
ments are separated from each other by air-tight bulkheads Ag. 
The boat may be provided with a single screw propeller, with 
a double screw, or two screws. The propellers BC revolve 
in opposite directions; the shaft D of the propeller B is hollow 
or tubular, and the shaft E of the other propeller C 
through the same; the said screws or propellers BC are 
actuated by an engine shown at F, Figs. 1, 2, and 3, In the 
boat shown in Fig. 3 the engine is operated by the expansive 
force of carbonic acid gas, while in the boat shown in Figs, 1 
and 2 it is driven by ammoniacal gas, The connection of the 
engine with the two propeller shafts is effected by two sets of 
bevel gearing, 4, 5, 6, or by other suitable means, various 
arrangements being shown by the letters E and D and the 
numerals 1 to 5. ; 

The boat is provided with a double set of side wings or 
horizontal rudders H, two forward and two aft; these side 
wings or rudders are mounted on shafts or spindles I, passing 
transversely through the boat, as shown in Fig. 6. Attached 
to the shafts I are crank arms J which have slots for the recep- 
tion of the ends of the crosshead K, The boss of this crosshead 
forms a nut, through which es the vertical screw L, and by 
— screw to the right or left the crosshead K and 
shafts I are adjusted to set the wings H vertically to any 
desired angle—that is to say, they may be set to occupy a 
horizontal position, or a more or less inclined position in the 
proper direction to cause the spa of the boat by the 
action of the water on the wings as the ‘bon moves forward. 
This screw L is ted from the outside of the boat by a key 
or wrench applied to the end of the screw L ; these side win, 
or rudders are adjusted to the required angle for causing the 
necessary submergence or partial submergence of the boat 
before starting or leaving the station. Two guide rods N, 
one aft and one forward, project up from the vessel to enable 
the operator to determine its position at any part of its 
journey, and in case of a night attack these rods are provided 
with lights; the rods can raised or lowered at the will 
of the operator. The rods are attached to the outer ends 
of shafts or spindles O which pass through water-tight sleeves 
or tubes. ese shafts O are provided at their inner ends 
with cranks which are connected by rods 0? 
of cylinders P. These cylinders ‘are supplied with the 


ammoniacal or other gas whose entrance and exhaust are 
effected and controlled by suitable means, so that they can be 
brought into view when required. 

The medium of communication between the torpedo boat 
and the land or other station occupied by the operator, and 


whereby the boat is started, stopped, steered, fired, and has 
her position ascertained, is an electric cable Q, which is carried 
in the boat in a coil arranged longitudinally in the air-tight 
chamber in the reel frame R, and is payed out as the boat 

rogresses through a tube 8, projecting aft under the boat and 
fasted the rudder and propellers, so that the cable will not 
be caught in or fouled by the same. One end of this cable is 
connected to a keyboard at the station on shore or on board 
of the ship or other structure from which the torpedo boats 
are controlled. This keyboard is provided with a suitable 
battery or other means for generating the electric current. 
The cable is composed of several wires, each of which is in- 
sulated from the others. One of these wires is connected with 
the mechanism for starting and stopping the boat, one is con- 
nected with the steering apparatus, one serves for indicating 
to the operator at all times the exact ition of the rudder, 
one is connected with mechanism for elevating and depressing 
the guide rods, and serves for firing the charge in the 
magazine. The motive power for effecting the necessary 
movements of the mechanism or apparatus in performing 
the above operations is obtained from the engines, which 
are provided with suitable valves arranged in combination 
with electro-magnets, shunts, and devices connected with the 
wires of the cable. 

The rudder is operated and controlled by means of a small 
auxiliary engine shown at T, Figs. 1 and 2, which is started, 
stopped, and reversed by the electric current conducted 
through the cable, in connection with magnets attached 
directly to a valve forming part of the engine. This 
valve is so actuated by the magnets that when the current 
passes in one direction the engine will move the rudder to 
starboard, and when the current acts in the opposite direction 
it will turn the rudder to port. 5 

The steering apparatus is most clearly shown in Figs. 7 and 
8. In these the boat is provided with a double rudder, or two 
rudders, one below and one above the boat, and both fixed 
to one shaft or stock, or two shafts united by a yoke through 
which the propeller shaft passes. On the rudder stock is an 
arc U?, whichisconnected by worm or bevel gearing T, with the 
engine shafts. This arc is provided with metallic pins on its 
underside, and below this arc and in the path of the same is 
arranged a spring; when the rudders move these teeth or 
points come in contact with the spring, thereby closing the 
electric circuit, On both sides of the rudder stock is arranged 
a spring or arm U,, which in its normal position rests against a 
contact point, and these arms thereby complete the electric 
circuit. But this circuit is also completed through a resist- 
ance coil, When the rudders U are hard-a-port or hard-a- 
starboard, the end of the arc, which is furnished with insu- 
lating points, will be brought into contact with the corre- 
sponding spring, and will push the same out of contact with 
the said point or post, and can then move no further in that 


direction. 
The current passing from the feet to the shore is made to 
indicate the position of the rudder by the index on the key- 


board by a set of magnets which have a vibrating armature 
ivotted to oscillate between them. One end of the armature 
ee is provided with insulated spring pawls which take into 
ratchet wheels, Onthesameshaftson which theseratchet wheels 
are fixed are wheels formed with insulated teeth, and geared 
with each other. The shaft of one of these wheels is geared 
by bevel pinions with a vertical shaft, to which is attached 
an index needle or finger. Therefore it will be obvious that 
this index finger is placed in connection with the spring and 
series of pins attached to the rudder yoke on board the boat. 
Now it will be obvious that when the rudder is turned in 
either direction these pins will come successively in contact 
with the said spring, and at each contact and separation the 
circuit will be made and broken, and an impulse will be 
transmitted through the cable, whereby a corresponding move- 
ment will be transmitted to the said index finger or pointer 
on the key-board, The mechanism for firing the charge in 
the magazine is most clearly shown in Fig. 9, and operates as 
follows ee oe the front extremity or stem of the 
boat is a rod or pin V which extends through a suitable pack- 
ing box W into the magazine or charge chamber; when 
the boat strikes an object, the rod is forced inward into 
contact with the springs or point X, thereby closing an 
electrical circuit and igniting a cartridge, shown at Y, in the 
ine. The charge in the magazine can also be fired at 
any moment by the operator on shore closing a circuit on the 
key-board and thereby cutting out one of two resistance coils 
placed in the circuit to prevent accidental or premature dis- 
charge ; that is to say, there are two resistance coils. The 
battery is not sufficiently powerful to fire through both resist- 
ance coils at the same time, When the boat strikes an object, 
the resistance coil in the magazine is cut out by the driving 
inward of the rod V, as above described, the battery then 
fires through the one on the key-board, On the other hand, 
if the operator desires to fire the torpedo boat before she 
touches the object of attack, he manipulates the switch to cut 
out the coil in the key-board, the charge then being fired 
through the coil in the magazine. This arrangement of the 
two resistance coils is very effectual in preventing accidents. 

Many other and ingenious devices are employed by the 
inventor to secure certain objects which could not be rendered 
intelligible without many drawings to a large scale. We have 
said enough to give a very clear idea of the characteristics of 
this eae at machine, The experiments made by the Russian 
Government with the Lay torpedo have been productive of 
such satisfactory resulfs as to enable the inventor to dispose 
of his Russian patent. The Russian Government, in addition 
to the purchase money, has subsidised Colonel Lay to erect 
works in Russia for the manufacture of his invention, the 
neécessal lant, machinery, and skilled labour having been 
impo: rom the United States. At these works operations 
have already commenced, and ten electrically steered and 
governed torpedoes of large size and great power are in course 
of construction. 

On Tuesday, the 21st October last, some night experiments 
were made at Antwerp in the river Scheldt with a Lay 
torpedo 23ft. long, worked by engines of 9 indicated horse- 

wer. The speed of this torpedo is only 9 miles an hour, 

ut those in course of construction for the Russian Govern- 
ment are to have a minimum velocity of 14 knots an 
hour, In the Scheldt the barges, forming the target, 
and containing a distinguished party of ish, Belgian, 
French, Russian, Dutch, Italian, Austrian, Prussian, Dani 
and Swedish, as also American officers, were placed at a 
distance of 3000 metres from the operator, Lieut. Barrett, 
U.S.N., on whom the duty devolved of steering the torpedo 
by means of hooded lights across the current, between the 
20ft. apart, and back. The party on 
board the barges never saw the torpedo approach, and 
successful were the experiments deemed to be that the 
Belgian Government 


them to be repeated at the ! reckoned 


forts on their frontier below Antwerp. We recentiy men- 


tioned the fact that one of the Lay torpedoes had sunk while 
being experimented with at Newport, U.S.A. It ap 
however, that this torpedo was under repairs at the time of 
its being launched by the officers passing out of their torpedo 
course at the American Naval Academy. Several rivets were 
wanting in some of the bottom plates, and the water, entering 
through the holes thus left open, naturally sank the to -pedo, 


THE INSTITUTION OF CIVIL ENGINEERS. 
At the meeting on Tuesday, the 23rd of March, Mr. W. H. 
Barlow, F.R.S., President, in the chair, th per was read by 
Professor Abel, C.B., F.R.S., Assoc. Inst. C.E., &c., on 
EXPLOSIVE AGENTS APPLIED TO INDUSTRIAL PURPOSES. 
The author pointed out that, since this subject had been brought 
by him before the Institution in 1872, the advantages of explosives 
more violent in character than gunpowder for many important 


industrial uses had become so widely known and extensively - 


utilised, that the supremacy of gunpowder, as the only practically 
useful and economical blasting agent, had for some time been a 
thing of the past. The greatly superior results furnished by 
dynamite, gun-cotton, and other explosive agents of the same 
class, when applied to work in which their rending and shattering 
action was valuable, had led to the replacement of powder by 
them in many directions. It had also had the effect of rendering 
miners more critical in regard to the quality of blasting powder, 
a result which had operated beneficially, not only by requiring 
the bestowal of greater care upon the manufacture of blastin: 

wder, but also by leading to improvements in the nature ond 
orm of powder. An improved blasting powder of Messrs. 
Curtis and Harvey was reterred to as one illustration of this, 
An account was given of the advantages attending the employment 
of compressed powder, in the form of the charges first devised by 
Messrs. Davey and Watson, and seunalipoterte by Messrs, John 
Hall and Son, which were rapidly coming into extensive use, 
and which presented unquestionable advantages over granular 
powder, on the score of convenience and comparative safety, as 
well as of greater efficiency. Other improvements in the 
application of gunpowder having been referred to, the author 
proceeded to examine into the progress which had beer made in 
the production and application of preparations of gun-cotton and 
nitro-glycerine, observing that but few of the many proposed 
substitutes for gunpowder, to which he had alluded in 1872, had 
received any important applications. 

The advantages attending the employment of wet gun-cotton 
were described, and the manner in which its detonation was brought 
about was examined ; the theory of the development of detonation, 
as distinguished from explosion, and of its transmission, being 
incidentally discussed. Various important technical applications 
of wet gun-cotton, dynamite, &c., were referred to, as illustratin 
the utilisation of the comparatively instantaneous character 0’ 
detonation. It was pointed out that the safety, power, and 
comparative simplicity attending the application of wet gun-cotton 
to the larger operations for which violent explosives were valuable, 
had led to its adoption for submarine mines, torpedoes, and military 
engineering operations generally. On the other hand, compressed 
| art ae employed either wet or dry, was now only used to a 
imited extent as a blasting agent, chiefly in the form of pre- 
parations sold under names by which their actual nature was 
disguised. Thus, a variety of nitrated gun-cotton, converted 
into compressed charges, similar to the original compressed pure 
and nitrated gun-cotton, was supplied to the miner under the 
name of tonite, and its employment as an efficient Ulasting agent 
was gradually extending. An account was given of the rapid 
progress which had been made in the application of the nitro- 
glycerine and Kieselguhr mixture, called dynamite, to the exclu- 
sion of other plastic nitro-glycerine preparations. ‘The employ- 
ment of dynamite upon a large scale was illustrated by reference 
to the stupendous operations connected with the destruction of 
the reef at Hell Gate, in Kast River, New York, when a total of 
49,915 lb. of dynamite and other sr preparations was 
exploded in one single operation. ‘The objections to the employ- 
ment of nitro-glycerine in the pure liquid state were pointed out. 
Reference was made to the tendency of dynamite to freeze; and 
the necessity for thawing it before use, as a prolific source of 
fatal accidents in connection with mines and quarries, owing chiefly 
to recklessness of the men, and their disregard of caution and 
instructions. In the course of the paper, the author referred 
repeatedly, and in strong terms, to the mischievous and frequently 
disastrous effects of misleading statements with respect to the 
safety of particular explosive agents, such as the absence of 
noxious gases in connection with their use, &c., which had, from 
time to time, been published and circulated in mining districts 
by the manufacturers and vendors, and which not only engendered 
false ideas of safety, but also encouraged the natural tendency 
to disregard precautions. 

An account was next given of a new class of nitro-glycerine, 
preparations, devised by Nobel, of which the so-called blasting 
gelatine was the type, and which presented such decided advan- 
tages over dynamite in several directions, that they had already, 
to an important extent, supplanted it on the Continent, and 
promised to extend greatly the safe and efficient application of 
nitro-glycerine. In giving an account of the properties of blasting 
gelatine, and of certain difficulties which had to be overcome in 
its application, the author described a series of experiments he 
had made with the view of increasing the relative power, &c., of 
the more important explosives agents. Reference was also made 
to useful practical results which attended investigations on the 
transmission of detonation to considerable distances. The paper 
concluded with a review of the beneficial results in connection 
with the manufacture, transport, storage and use of explosive 
agents, which had attended the judicious application of the 
measures included in the Explosives Act of 1875; and with these 
comments, on the one hand, on the necessity for increased activity 
on the part of local authorities in some directions, in connection 
with the Act, and, on the other hand, on the danger to the public 
and to commercial interests, resulting from the persistent refusal 
of railway authorities to facilitate the legitimate transport of 
explosives. 

t was moved, seconded, and resolved that, in order to avoid 
holding a meeting on Easter Tuesday, the meeting be adjourned 
until ‘Tuesday, the 6th inst. 


Sewer Traps.—A paper, by Dr. Neil Carmichael, M.D., 
describing an investigation into the trap and water-closet syste 
was read lately before the Philosophical Society of Glasgow, an 
has since been published. He supports the theory that the 
particles ordinarily found in sewer air are not emanations from 
infectious diseases, and are not capable of originating them. 
What is more, he maintains that germs do not pass through a 
sound water-trap, and therefore that water-traps are, for the pur- 

for which they are employed, that is, for the exclusion from 
ouses of injurious substances, perfectly trustworthy. They 
exclude, he says, the soil-pipe atmosphere to such an extent, that 
what escapes through the water is so little in amount and so 
purified by filtration as to be perfectly harmless. Dr. Carmichael 
attributes the influences which sometimes arise where there are 
sinks and water-closets to the soil-pipes. One of his experiments 
demonstrated that a P apc’ ge hole in a soil-pipe allows the 
passage of germs and other particles in considerable quantity, 
and a hole of that size is a source of danger. The whole paper 
deserves attention just now, when so many sanitarians believe in 
the inefficacy of sealed traps. Dr. Carmichael’s experiments 
ap to have been conducted in the most painstaking manner, 
while he is t in his recommendations, he is not to be 
among alarmists, 
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Springs — 
Distance between its of suspension of springs of 

Bread 


wheelsprings .. .. .. 
Cylinders— 
Diameter of cylinders .. .. .. «. «- 43in. 
of connecting 


Outside lapof slide valve .. .. .. .. 


LETTERS TO THE EDITOR. 


SCREW PROPELLERS FOR ATLANTIC STEAMERS, 


Sm,—The able article in _ impression of the 19th inst., 
dealing with the important subject of the size of propeller neces- 
sary for the transmission of large powers, contains many interest- 
aan ompermens drawn from recent practice; but I venture to 
—= attention to the performances of three single-screw 

of great — .which afford even closer comparison with 

o propellers of the new vessels now building for the Cunard and 

man lines. 


H.M.S. Sultan and Hercules have propellers 23ft. Gin. in 
diameter, and indicated horses power on trial of 8600 and 8500 
respectively. H.M.S. Neptune has a propeller 22ft. Gin. in 
diameter, and indicated 8832-horse power on trial. The latter 
vessel, built under the name of Independencia, to the order of 
the Brazilian Government, from the designs of Mr. Reed, attained 
a on trial of 146 knots; and this was considered a most 
satisfactory result for an ironclad ship of her proportions. No 
important loss of power from an inadequate diameter of propeller 
could therefore have existed in this vessel; and although the 
conditions differ from those to be fulfilled by the Servia and the 
City of Rome, yet the precedent seeins sufficiently established to 
justify the designers of those vessels in the proportions of screws 
they have adopted. Taking the diameters of these propellers to 
be no more than 24ft., we have, for 8500 indicated horse-power, 
18°8-horse power to be transmitted through each square foot of 

peller disc; while in the case of the Independencia we 

ve 22°2-horse power successfully transmitted through each 
square foot of propeller disc. 

The above data relating to her Majesty’s shi along with 
other important details, will be found fully stated in Mr. W. H. 
White’s valuable paper on “‘ Single and Twin Screws,” published 
in the “ Transactions of the Inst.tution of Naval Architects.” 

Trieste, 27th March. J. Forrescur 1"LANNERY. 


DIOPTRIC APPARATUS IN LIGHTHOUSES FOR THE 
ELECTRIC LIGHT. 


Srr,—I have recently read a paper on this subject by Mr. 
James Chance, published in volume 57, 1878-79, part 3, of 
“* Minutes of Proceedings of the Institution of Civil Engineers.” 
Absence from England when it was read and discussed prevented 
my poining in the discussion, as I otherwise should have done; 
so I would ask you to be kind enough to insert in your valuable 
journal the following remarks, which I feel sure will be of interest 
to several of your readers, 


SECTION 
| 


SCALE FULL size 


to 1S 


In 1860, when it was proposed to apply the electric t to 
thouse illumination at ess, there was considerable 

ion as to what size of optical a tus should be employed. 

It was finally decided to adopt the sixth order, for the following 
reasons :—(1) The size of the luminary being small, it was con- 


of flame. (2) The economy of using a small apparatus would be 
considerable, and it was also borne in mind that a large appa- 
ratus necessitated a big lantern, and a suitable diameter of tower. 
This economy would compensate to a considerable extent for the 
cost of electric light machinery. 
simple matter to make a small tus of good glass and perfect 
workmanship. In 1858, at the Bout i 
was tried in a first order dioptric light, and the want of homo- 
neity in the glass, and the imperfect shape and 7 A of both 
and (4) thin 


gun- 


(3) It was comparatively a 
h Foreland, the electric light 


greatly marred the result. (4 
framework or wo Po would suffice for lights illuminating 


the whole horizon, and in those illuminating only a portion of 
the horizon—which is the more common case— it was practicable 
to use only one very thin rack, that might be inclined, or might 
be divided into two _ not coming in the same vertical plane, 
so little light would be obstructed. A lantern could be con- 
structed that would stop little light. Thus a practically uniform 
light could be exhibited. 
The two firstap’ tuses for the electric light used at Dungeness 
illuminated 257 deg., and were of the sixth order, with one thin 
inclined intermediate rack in each. They were far from perfect, 
and the glass changed colour very considerably. New apparatus, 
of the section indicated in Fig. 1, was constructed early in 1863 
to replace those formerly in use. In the refracting drum an 
inclined joint, coincident with the direction of the refracted ray, 
was used in the Nos. 1 and 2 lenses. 

This same ed the French lighthouse authorities established 
a sixth order light at Cape la Héve, as shown in Fig. 2; and 
this case also inclined joints were used in the refractors. For 
further information, see ‘‘ Mémoire sur l’Eclairage et le Balisage 
des Cétes de France,” by M. Léonce Reynaud. 
A fourth order revolving apparatus for the electric light was 
exhibited in the machinery annexe in the 1862 Exhibition. The 
effect of the electric light in the focus of an annular lens of the 
third order, if I remember correctly, was also exhibited. 
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In 1865 Messrs. D. and T. Stevenson, of Edinburgh 
the adoption of a third order a 

ight. In ‘‘ Lighthouse Illumination,” b 
edition, will be found an interesting chapter on the electric light, 


are pointed out. In July, 1866, Messrs. Chance, 


and Co. submitted designs and 
House for electric lights for the high and low South Forelan 
ighthouses. The optical portion of the sj 
y Mr. James Chance, whilst the 
specification, and the drawin 
ritish lighthouse authorities 


lens, and, in September, 


order lenses for experimental purposes. The 


pro- 
tus for the electric 
omas Stevenson, second 


and in it some of the disadvantages of a sixth order agpereees 
rothers 


specifications to the 


fication was drafted 
ical portion of the 
were left to myself. All the 
ad by this time come to the con- 
clusion that the third order was the size of optical ——— 
to employ for the electric nee. Mr. Brebner proposed his form of 

essrs. Stevenson ordered three third 
estion of causing 


divergence of 3deg. below the horizon, and a dip suited to the 


. (2) Prisms 


height of the focal plane above the sea were proposed, (2) 

causing the sess gy rays to converge to a focus from which they 

would afterw i 

horizon, and with a suitable dip, were proposed—see Fig. 3. 

$) Prisms causing the emerging rays to diverge over an angle of 
deg. below the horizon, 

—see Fig. 4. 
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It was, however, finally decided by Mr. James Chance that 
the third order electric light, which was afterwards exhibited in 
Paris in 1867, should have all its lenses and prisms calculated 
for the emission of parallel rays—see Fig. 5. Mr. Chance’s 
opiniun at that time was, that however accurate practically the 
refractor might be worked, there was sure to be sufficient 
divergence or convergence. The result proved Mr. Chance’s 
opinions incorrect, and in the Souter Point electric light, designed 
by him in 1870, a portion of the refractor emitted diverging rays. 
A divergence of 3 deg. below the horizon, as proposed in 1866, 
was adopted, but, in addition, there was a divergence of 1 deg. 
above the horizon. The design for the 1867 electric light was 
entrusted by the Trinity House to Messrs. Chance, and their 
senior partner, Mr. James Chance, gave the optical portion the 
benefit of his great skill in such matters. The whole of the 
calculations were made by myself, with the valuable assistance 
of Mr. Raybould. The whole of the mechanical portion of both 
light and lantern was left to myself. 
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In connection with the application of the electric light to 
lighthouses the name of Lady Howard de Walden should not be 
forgotten. She not only devoted much time to the matter, but 
used her influence and purse in a most liberal manner. In the 
a the discussion on the paper I read before the Institution 
of Civil Engineers, in 1868, ‘On i a Apparatus and 
Lanterns,” I stated ‘‘It was questionable if the third order was 
the most suitable size for the electric light. A second order 
would be the better for the admission of an oil lamp into 
the focus in the event of an accident happening to any part of 
the electric light-producing yo cel n Mr. Chance’s paper, 
“On Dioptric Apparatus in Lighthouses for the Electric Light,” 
he says :—‘‘ Mr. Bo las has lately suggested that a second order 
apparatus, having a diameter of 1°40 metre, would afford ter 
conveniencs for the light-keeper.” Mr. Sautter pro: a first 
order for electric lights of greatest intensity ; and, finally, Mr. 
Chance with him. This is indeed good news for the 
manufacturers of lighthouse a , after all, the first 
experiment with the electric light in a lighthouse was made with 
the size of apparatus now approved 


sidered advisable to have a diminutive optical apparatus, in order 
that the needful amount of divergence might be obtained. Pre- 
viously, the order of apparatus had been proportioned to the size 
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RAILWAY MATTERS. 


AccorDING to the Railroad Gazette, there have been 575 miles 
og railroads constructed thus far this year, against 141 milesin 

An important addition to our By was—says 
Melbourre correspondent of India and Colonies, writing on 
the 22nd January—opened on the 13th inst. A line about Sty 
miles in length has been constructed through the Goulburn Valley, 
one of the rich agricultural districts of the colony. 

THE total receipts of the railways of Prussia in 1879 were 550 
million marks, or £27,500,000. The working expenditure was 310 
million marks — £15,500,000 — leaving 2 
£12,000,000, for distribution amo: e shareholders. This is 
equivalent to an average dividend of 4°9 per cent. on the capital 
invested. 

AccorDING to the statistics of the Prussian Ministry of Public 
Works, during the year 1879 the additional length of railways 
— for traffic amounted in the ate to 1175 kilos., or 
about 730 miles. Of this increase 798 kilos. were in railways 
belonging to the State, 54 kilos. in private railways worked by 
the State, 290 kilos. in private by private 
companies, and 36 kilos. on Prussian soil, but belonging to non- 
Prussian companies. 

THEY manage railways in a curious way in the United States. 
The companies have now adopted plan of giving prizes to 
the engine drivers killing the least live stock— that is to say, cattle, 
sheep, and horses—for the number of miles run in a year. e 
following are those receiving prizes for the year ending 1879 on 

one line: James D. Brown, nger trains, 50 ref ; John 

Green, freight trains, 35 dols. ; Frank Mowe en 25 dols.; 
Charles H, Moore, ‘freight, 90 dols. ; John rday, switch, 

ols. 


TuE railway system is extending rapidly in Japan, two lines 
having been recently completed in the island of Ni hon, and a 
third in the island of Yesso, the most northerly of the Japanese 
group. The rails are of English make, but the rolling stock and 
engines have been ordered in America, the former being supplied 
with Westinghouse brakes, and the latter with spark arresters, a 
very proper precaution on the part of the Japanese authorities ; 
for were a chance spark to light upon one of the shingle roofs by 
the side of the railway whole vil would be swept away anda 
very natural feeling of hostility be developed towards railway 
enterprise. 

THE personnel ompored on Prussian railways is divided into 
two main classes, e first comprises the officials and servants 
with fixed Papa and mostly wearing the uniforms of the 
companies they serve. Thisclass numbered in 1879 as many as 
94,000 persons. ‘The other class, the labourers, was 85,200 strong. 
The two classes together thus ber 179,200 persons. This 
independent of the navvies and others employed by contractors in 
building new lines and extensions. The number of persons 

ependently of those en on the construction of new lines, 
is about 300,000. 

Sree, rails were, on the 14th ult., a little easier in the 
American market, and sales are reported at 80 dols. to 82°50 dols. 
per ton at mill, with 85 dols, as an extreme quotation. A sale of 
rails to be rolled in Feng from German blooms is reported 
at 83 dols. per ton. Iron rails were also a little easier, and some 


sales of heavy sections at 66 dols. per ton are reported. Quota- 
tions are 65 dols. to 70 dols. per ton at mill. Old iron rails were 
quiet, with sales reported at 41 dols. to 42°50 dols. per ton 
in Philadelphia. The market is uncertain, however, and prices 
may change. Railroad spikes remained unchanged, and Pitts- 
burgh prices were 44 cents per pound, teller, thirty days. 

Tue Indian Government has recently ordered twenty-five 
Fairlie engines, with the stipulation that they shall work curves 
of 70ft., on a of 1 in 20 upon a narrow gauge line. In 
New Zealand fifty of the single boiler pattern have been indented 
for, and on the Dunedin and Oamaru line five of this pattern 
have been pitted for a period, against an equal number of 
American locomotives. A correspondent of the Queenstown Free 
Press, Cape of Good Hope, states :—After some months of 
tabulated service the Fairlie engines are shown to have saved 
fully 20 p os cent. in fuel ; ee in a year of 300 working days, 
to over £800 per annum, ey are also place or by the drivers, 
and perform their duties admirably in ull respects. 


THE number of passengers killed in accidents on the railways 
of Prussia in 1878 was twelve, while forty-six was the number of 
the injured. The cause in eight of the fatal and in sixteen of the 
non-fatal cases was imprudence or want of caution on the part of 
the victims or sufferers themselves in entering or alighting from 
the carriages. The deaths were only one in every 94 million 
passengers, and the cases of injury only one in every 24 million 
passengers. This result shows an improvement in regard to the 
safety of travelling on Prussian lines. The average of five 
normal years before the last showed that there had been one 

nger in every 5% millions killed, and one injured in every 
million Of the railway servants officials there 
was an accident last year to one in every 171, while among the 
railway labourers there was an accident to one in every 120. 
There were ninety-three persons who attempted suicide 
themselves on the line, and eighty-six of these cases were 
attended with fatal results. : 


Sourn Avstra.tA has now 533} miles of railway in working, 
and 475} miles either in course of construction or aathentant 
Alterations and additions are being effected at the Adelaide 
station-yard, with a view to accomm: the traffic, which will be 
increased as soon as the Holdfast Bay Railway, now in course of 
construction by a private company, is connected with the Govern- 
ment lines, An additional line of rails has been authorised to 
be laid between Adelaide and Port Adelaide. The requisite 
permanent way material is expected to arrive shortly, and the 
culverts and earthworks are in hand. Designs have been sub- 
mitted for a new passenger station at Port Adelaide, in which 
the present building will be utilised as far as is practicable. One 
mile of the railway has been relaid with 61 lb. steel rails. The 
Adelaide station has been almost entirely rebuilt during the year. 


EaR.y on the morning of March 6th a fire broke out in the oil 
room’ of the Danforth Locomotive and Machine Works, in 
Paterson, N.J. The buildings being old and the floors saturated 
with oil, the fire spread very rapidly; and owing to delay in 
sounding the alarm, it was some time before the fire-engines 
arrived, so that the fire had extended so far that it was impossible 
to save that part of the works where it started. A new building, 
used as a paint shop, tender shop, and for storing patterns, the 
foundry and boiler shop, and the shops used for ae cotton 
and silk machinery, were all saved, with very little damage. 
The part of the works destroyed consisted of the erecting shop, 
the locomotive machine shop, and the blacksmith shop, all very 
old buildings, and valuable chiefly for the machinery and material 
they contained. In the erecting shop were two locomotives 
venly for shipment, and three others nearly finished. The loss 
cannot be exactly ascertained until the extent of the damage done 
to machinery and tools is determined; it is estimated at from 
175,000 dols. to 200,000 dols., upon which there is 90,000 dols. 
insurance. It is thought that the fire was purposely started 
especially as it was found afterwards that the fire-alarm wires had 
been tampered with. The company has already made arrange- 
ments to put up new and tech larger and better buildings than 


those destroyed. A large force will be employed, and the work, 


will be driven as fast as possible, so that there may be little delay 
in resuming operations, The capacity of the works will be 
increased, and they will be much improved by the substitution of 
new buildings for those destroyed, which had been standing for 
many years, 


million marks, or | an 
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NOTES AND MEMORANDA. 


M. THoLLoN has recently observed, by the aid of his spectro- 
scope of high dispersive power, a solar protuberance whose 
ra} ed one-sixteenth of the diameter of the sun, or about 
55,000 miles. 


Dr. ALEXANDER Murrgeap has, the Electrician says, success- 
fully established the Muirhead and Winter wadruples system 
on the land-line from Torbay, Nova Scotia, td New ork, of the 
Direct United States Cable route. 


CoILED springs of steel wire are tempered by heating them in 
@ piece of gas pipe, in which they are packed with bone dust or 
imal shesecal, ee as though they were to be heated for 
case hardening. When sufficiently heated—that is to a deep red— 
remove the spring, or plunge the spring and its receptacle together 
into a bath of animal oil. The spring is to be tempered by 
utting it im a shallow pan, with tallow or animal oil, over the 
orge fire, and agitating the pan and its contents until the oil 
takes fire. Take the springs out, and when the oil is burned 
off cool them in water. 


M. Ducretet finds that toughened glass opposes a much greater 
resistance to the of electricity than ordinary glass, and he 
has employed it in the construction of Leyden jars, which may 
be more highly charged than the common sort. M. Becquerel 
points out that this fact may be of some electrical value as leading 
to the construction of extremely thin condensers, giving great 
effects. Perhaps the glass will be found suitable to take the place 
of mica sheets in the construction of fine condensers. Weremem- 
ber years ago, says the Electrician, s' ting to Sir Wm. Thomson 
that he should use Leyden jars of toughened glass for his 
quadrant electrometers. 


In workshops of several stories it is sometimes desirable to 
check the noise transmitted through the floors to the apartments 
below ; this may be done by the use of rubber cushions under the 
legs of the work bench, or of kegs of sand or sawdust applied in 
the same way. A few inches of sand or sawdust is, as described 
by a contemporary, first pore into each keg; on this is laid a 
board or block upon which the leg rests, and around the leg and 
block is poured fine dry sand or sawdust. Noise and shock are 
prevented; and an ordinary anvil, so mounted, may be used 
in a dwelling house without annoying the inhabitants, To ama- 
teurs this may be use! 

Tue following interesting experiments in electrolysis, which are 
suitable for projection on the screen by aid of a vertical lantern 

ve been made by Mr. Levison, of New York. He takes a cell 
having five short grooves cut in its bottom, so as to hold fine 
globules of mercury in a line, and the cell is then filled up with 
sulphuric acid. On touching the end globules with the terminal 
wires from a battery, they become almond-shaped, and the 
ponies globule extends towards the negative pole, and the other 

our extend towards the positive pole. If the terminal wires be 
touched to the second and fourth globules, the second bein; 
positive extends towards the negative pole, the middle and fourt 
extend towards the positive pole, and the end globules, toeags 
not included in the circuit, extend towards the centre. The 
Electrician says this is an interesting example of Lipmann’s effect. 

In writing on the cost of the electric light in America the 
Scientific American compares the cost of the Edison and Brush 

stems with gas. Ave ying the Edison system to the ‘‘ River- 
side Mills” in which the Brush system is adopted, and to the 
replacement of the 1000 gas lights, the following a 
results are given :--‘‘ Number of Edison lamps required, 1000 ; 
number of Edison machines required to run the lainps, 20; engine 
power needed, 100-horse power. Approximate cost of the Edison 
wrod 16,900dols. Approximate cost of running the same, 

elivering 15,000 candles of light per hour, including 6 per cent. 
interest on thé plant, 1°66 dols. per hour, or yAj45 of a cent per 
candle perhour. This estimate allows no royalty to the owners 
of the patents, Thus the approximate cost of gas lights at the 
Riverside Mills is seven and a-half times more than the same 
quantity of light would be under the Edison system. And the 
cost of the Edison system would, approximately, be twenty-two 
times more than the cost of the same quantity of electrical light 
as delivered by the present Brush machines, Side by side the 
fractions stand as follows :—Approximate costs of lighting per 
candle per hour: Gas lights, ;83, of a cent; Edison lights, phe 
of a cent; Brush lights, s945 of a cent.” 

A Frencu company, La Société Francaise Anonyme de 
Nickel, is endeavouring to supersede the nickelisation of brass 
and copper by the use cf solid nickel bronze, which is thus 
uaaiesd The ore, gg ene extensive deposits of which exist 
in New Caledonia, the French penal settlement, is worked by 
Messrs. John Higginson and Co., of Nouméa. It is by them 
subjected to a roasting or preliminary fusion, which forms a 
regulus containing from 60 to 70 per cent. of metallic nickel. 
This substance is shi ped to the works of the French company. 
at Septemes, near Marseilles, where it is smelted into ingots and 
granules containing 994 per cent. of pure nickel, and } per cent. of 
utilisable metallic substances, The extent of the mineral deposits 
in New Caledonia, the reduction in the cost of freight owing to 
the concentration of metal through the preliminary fusion, and 
the economy effected by the new methods of reduction devised 
by M. Jules Garnier, enables the company to sell the pure metal 
at about one-half the price it obtained three years ago. For a 
long time past efforts have been made to work nickel, but with- 
out success, until about a year or so ago, use it was found too 
brittle ; now, however, pure nickel has been rolled and forged, 
cups, knives, and other articles having been formed of it. As a 
rab, the pure nickel is mixed by the founder with various propor- 
tions of copper, zinc, and tin, according to circumstances, to form 
nickel bronze ; but at least 20 cent. of nickel is required to 
secure inoxidisability, and to give the desired tint. All articles, 
according to the Society of Arts Journal, that are now made of 
—_ or copper nickelised may be produced in solid white nickel 

ronze. 


Tue Revue Industrielle describes a new method of extracting 
plant perfumes, invented by M. Camille Vincent in conjunction 
with M. Massignon. Seeing that chloride of methyl had the 
property of dissolving fatty matters, resins, and essential oils, 
they were led to try it for the extraction of the odoriferous 
ee of ote The apparatus ope consists of : (1) A 

igester in which the plants are placed ; (2) a reservoir of liquid 
chloride of methyl ; (3) a closed vessel in which is received the 
chloride cha with the principles derived from the odoriferous 

lants, and in which by means of a pump the chloride is vapor- 
moe (4) a =e for creating a vacuum above the chloride to be 
vaporised, and for compressing the te oe into a serpentine 
liquefier, from whence the liquetied chloride returns to the 
reservoir. The digester is filled with the flowers, the apparatus 
closed, and the liquid chloride allowed to flow into vessel No. 2. 
Here digestion goes on for two minutes, and the liquid is drawn 
off into vessel No. 3. Then a new charge of chloride, repeated 
several times, is passed over the flowers. puny @ vacuum is 
created in the digester to remove the chloride which has taken up 
the perfume, and it is forced into the liquefier; a jet of steam is 
then through the exhausted mass in order to drive off the 
chloride which is retained by the small quantity of water con- 
tained in the flowers, and the damp gas is coll in a gasometer. 
The liquid charged with perfume and contained in vessel No. 3 is 
evaporated in a v On opening the vaporiser at the end 
of the process, the perfume is found, mixed with fatty and waxy 
matters, ‘This mixture, treated with cold alcohol, gives up the 
perfume with all the fragrance and sweetness that it possessed in 
the plant. This new manufacture makes the third industrial 
application of chloride of methy], produced from beetroot-sugar 
residue by processes invented by MM. Vincent and Massignon, 
the other two being the manufacture of methylated products and 
the production of ice, 


MISCELLANEA. 
Tue Pitts! Locomotive Works are making for the Edgar 
Thomson Steel Works six steel boilers, each 65ft. long. 
THE Revue Industrielle states that a German manufactory is 
turning out over a ton a-day of glucose made from old linen rags, 


Tue German Society for the Promotion of Industry offers a 
prize of 750 dols. and its gold medal for a substitute for either 
gutta-percha or caoutchouc. 

A contract for laying a submarine cable across the Gulf of 
Mexico, connecting the United States with the Mexican republic, 
has received the approval of the latter Government. 


MAKE a concentrated solution of silicate of soda, and form a 

= with powdered glass, This simple mixture will sometimes be 

ound an invaluable cement in the operations of the laboratory 
where a luting is required to resist the action of acid fumes. 


THE contract fur the under flooring of Brooklyn Bridge has 
been awarded to the bg mong of the Hayford process for the 
preservation of wood, There will be required about 1,100,000ft. 
of yellow pine, which will first be thoroughly dried and then 
charged with creosote under pressure. 

THE German Telegraphic Engineers, who have experimented 
with it, have reported favourably on the alloy of aluminium and 
iron for telegraphic wires, They affirm that it produces a wire 
both finer and stronger than iron, less susceptible to atmospheric 
changes, and of superior conducting qualities. 

In celebration of the 300th anniversary of the foundation of 
Buenos Ayres, the Government of the Argentine Republic 
pur ho: ding an exhibition during the period from Sept. 15th 
to the end of the year. The exhibition is intended to be inter- 
national so far as regards machinery and implements. 

THE reclamation of arid lands by means of artesian wells has 
lately been seriously proposed and advocated in Congress. It is 
stated that there are no less than 900,000,000 acres of arid lands, 
situated chiefly in Arizona, Dakota, Idaho, Montano, New 
Mexico, Utah, Wyoming, Colorado, and Nevada, of which less 
than 1 per cent. has been sold by the Government, and which must 
remain practically a desert, unJess some method is found to supply 
them with water. 


AN International Exhibition of leather and leather goods, furs 
and pelts, tanner’s materials, shoe and leather machinery, and 
the like, is contemplated from May to November, 1881, at 
Frankfort-on-the-Maine. The circular of the provisional com- 
mittee states that this exhibition is intended to bring together 
from all parts of the world all the different raw materials, and 
to show in successive stages the manner and means of their being 
manufactured and adapted to the wants of man. 


Asan experiment, the German Postal and Telegraphic Depart- 
ments is about to Poy for use during the coming summer a tele- 
phone connecting the top of the Drachenfels with the charmi 
riverside resort of Kénigswinter, on the Rhine. The wire is 
along the foot road by way of Hardtberg and Kuckstein to the 
refreshment house beneath the ruins. ‘The project which was 
started some time ago of a railway up the Drachenfels, like 
pec > Rigi, is given up for the present, if not entirely 
al oned, 


Messrs, ANDERSON AND Co., Pittsburgh, make a composite 
sheet for es tools and other purposes, consisting of an 
iron central portion faced on both sides with steel. The method 
of making this article is extremely simple. The mould into 
which the steel is poured contains a thick plate of iron, which 
divides it equally and forms the central iron portion of the com- 
posite ingot which is afterward rolled into sheets. As the hot 
steel is poured into the mould it is perfectly welded to the sides 
of the iron plate. 


In Zurich, Switzerland, the use of a portable water power, 80. 
to gen is, according to the Scientific American, being exten- 
sively used for household purposes. Firewood, for example, is 
to be sawn into convenient lengths for burning. A small sawing 
machine on wheels is drawn by two men to the front of a house. 
They connect it by a flexible tube with the nearest hydrant; the 
water flows to the machine; the saw dances, and cuts up the 
wood with surprising rapidity. A portable turbine has aiso been 
invented, and employed in many places in the same city in driv- 
ing a Gramme machine for the production of electric light. 

ater is very abundant in Zurich; but there are other towns in 
which this domestic water power could be advantageously intro- 
duced. Where it is any object to keep a record of the water 
used an indicator showing the quantity might be affixed to the 
machine, 

Te work upon the Hudson River tunnel, to which we have 
several times made reference, is being steadily pushed forward, 
and public interest is again attracted to it, especially from the 
announcement of a change in the plans of its engineers. The 
original design contemplated a single tunnel-way under the river, 
having a nearly circular section ; but during the past month the 
tunnel company decided to change its plans, and to bore two 
smaller tunnels adjoining and touching each other, instead of the 
larger single passage previously decided on. The reasons for 
this change of-plan that are given are that two smaller tunnels 
can be bored with pote economy than one large one, and that 
two such tunnels of smaller dimensions—15ft. diameter in theclear 
—will be stronger than the larger one—24ft. by 26ft.—originally 
pro . It is affirmed that this change of plan will enable the 
work to be completed somewhat sooner than has hitherto 
anticipated. 4 

Messus. STEPHEN Martin Rocers anp SrepHEn RoceErs, of 
Truro and London, have patented a very curious idea for pre- 
venting explosions in oy mines. They take steam down the 
pit from the surface and blow it into the headings or levels where 
gas is present. They claim that in this way they can completely 
neutralise the explosive power of gas; also by using the steam in 
small quantities during the day, the coal-dust, which at present 
so much assists in producing explosions, would be precipitated 
and kept so moist as to be incapable of flouting in the air of the 
levels. The invention is also applicable for neutralising or pre- 
cipitating all gases or dust arising in the underground workings 
of mines from the blasting and breaking of rocks with gunpowder, 
dynamite, gun-cotton, or other explosive compounds, in which 
case the steam may be —- Ae portable boiler, movable to 
any point of the work where blasting is being carried on, or 
where an accumulation of gas or dust has taken place. 

A DISCUSSION possessing some interest for agricultural engineers 
and their customers has been going on in the United States con- 
cerning the size of American farms. An American contemporary 
supplies some information on the subject, from which we learn 
that in 1850 the average size of farms in the United States was 
203 acres ; in ten more years the average was four acres less, and 
at the last census a further reduction of 47 acres appeared, and 
farms averaged only 153. acres. The decline between 1860 and 
1870 was so general that the only exceptions in all the states and 
territories were :—An increase in California from 466 to 482 acres, 
from 94 to 133 in Massachusetts, and from 25 to 30 in Utah. 
Prior to 1850 lund monopoly had some claim to existence in 
California ; in ten years the average size of farms was diminished 
by a reduction of just 4000 acres. In ‘Texas the reduction was in 
the first decade from 942 to 591 acres, and in the second to 
301 acres. The next census is ex to show a further decline. 
Minnesota had 157 farms in 1850, 18,181 in 1860, 46,500 in 1870, 
and now claims more than 68,000, and her farmers are not much 
frightened in view of the competition of half a dozen “‘monster” 
wheat farms. There were 5364 farms of more than 1000 acres 
each in 1860; in 1870 there were only 3720. In the same period 
the number from 500 to 1000 acres declined from 20,319 to 15,87. 
while all the classes of smaller farms increased, the ratio o! 
increase getting larger as the scale of size descended, 
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FOREIGN AGENTS FOR THE SALE OF THE 
ENGINEER, 

PARIS.—Madame Boyveau, Rue de la Banque. 

BERLIN.—Asuer and Co., 5, Uater den Linden, 

VIENNA.—Messrs. and Co., Booksellers, 

LEIPSIC,—-A. Twiermever, Bookseller. 

NEW YORK.—Tae Witter and Rogers News Comrany, 
81, Beekman-street. 


PUBLISHER'S NOTIOE. 


«,,* With this week’s number is issued as a Supplement, No. CXIX. 
of Tue ENGINEER Portfolio of Working Drawings, representing 
a First-Class Carriage on the Western Railway of France (Details). 
Every copy as issued by the Publisher contains this Su 
peas ghacaa are requested to notify the fact should they not 
receive 


TO OORRESPONDENTS. 
oe 
public, and intended for insertion in this column, must, in all 


J. R. C. E.—Messrs, MacNiven and Cameron, Edinburgh, wili supply you 


you want, 

J.8.—You will find the Rules ‘of the United States 'Patent-ofice and 
information you ask, in the Commissioners of Patents Journal for Jan. 80th 
and Feb, 13th last, 

R.A.—In May, 1874, the Warrior made 14°158 knots ; she had new boilers, 
and had been refitted at the time. The Inconstant made 16°5 knots at the 
measured mile. We believe the speed of the Hecla is about 14 knots. 

J. D. J. (Elgin).—You will fad complete drawings of the Poncelet water-wheel 
to which Ying refer in ‘Tae Enoineer for August 8rd, 1866. Jt is 16ft. 
high, with a 8ft. bin fall. Your proposed wheel ought to give out 30 to 
32-horse power. You could not reckon on more than 12 or 15-horse power from 
the undershot wheel of which you speak. Your. Poncelet wheel will be too 
narrow for the quantity of water if only Ot. wide. 

J. L.—There is not a novel suggestion in your letter. The arrangement of the 
screws which you propose causes so m vibration that it 18 enapplicable. 
The elastic propeller was patented many years ugo by Mackintosh, ey 
are with grease, which ought to answer the same purpose as “* 
slimy paint,” yet to be discovered, which you suggest. Under the circum- 
stances nothing could be gained by the publication of your communication. 


THE STEAMSHIP ADRIATIC. 
(To the Bditor of The Engineer.) 
§1e,—I see a Mr. Hartley answering some questions on this steamer 
asked by “T. J. B.” in your issue of 12th March. From my 
knowlelge of vessel 


cylinder, giving a total of 4800. With this power 
speed The diameter of wheels was 40ft., with 
82 floats 12ft. by 3ft. Surface d 3, twoin ber ; total surface, 


“= cay was exclusive of bunker coals. 
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at the various railway stations ; or it can, if preferred, be supplied direct 
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Half-yearly (including double number).. .. .. £0 148. 6d. 
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be made, Tue Encineer is registered for transmission abroad. . 
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Foreign Subscriptions for Thin Paper Copies will, until further notice, be 
received at the following rates :—Subscribers paying in advance at the 

_ following rates will receive Toe Enoineer weekly and post-free. Sub- 
ph na oe sent by Post-office order must be accompanied by letter of advice 
to the Publisher. Thick Paper Copies may be had, if preferred, at increased 


Remitta; Post Order, — A’ British 
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ADVERTISEMENTS. 
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for every two lines afterwards one shilling and ; odd lines are 
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payment. Alternate advertisements will be inserted with all practical 
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THE STEEL OF THE FUTURE, 

Two parties exist, distingni by holding different 
opinions concerning the steel which will be made in the 
largest quantities in a few years. One of these parties 
maintains that steel will become secnae and stronger, 
and that it is not only not impossible, but is extremely 
likely, that in half a dozen years or so it will be 
stipulated in contracts that steel plates shall not have 
a less tensile strength than 35 tons to the square inch. 
The opposite party holds-that it is not only impossible to 
produce a mirage egg rye steel having so high a tensile 
strength, but that it is unnecessary. Both sides were 
well represented at the recent meeting of the Institution 
of Naval Architects, and we have already put our readers 
in possession of the arguments used, but there is muc 
more to be said on this matter than was uttered in the 
discussion on the papers by Mr. Denny and Mr. West, 
and we do not apologise to our readers for returning to 
ae and considering what the steel of the future 
will be. 

Let it be supposed that there is no difficulty in pro- 
ducing trustworthy steels, one of which s have a 
tensile strength of 28 tons, and the other a tensile 
strength of 35 tons to the square inch. It is urged that 
the first is strong enough for all constructive purposes 
whatever, and that it is even too eng for all work put 
together with rivets, such as boilers and ships. So far, it 
has been found impossible to make a rivetted seam—in 
which the rivets shall be of steel as well as the plates— 
which will havea greater tensile strength than 19 tons on 


the | the square inch of section of one plate. The reason why 


is very suggestive. It lies in the extreme softness of the 
rivets. All attempts to make rivets of any but the very 
mildest steel have ended in disappointment. In order, 
then, to bring up the strength of the rivetted seams of a 
steel boiler, let us say, it is essential either to use iron 
rivets, or to so construct the seams that the sectional 
area of the rivets shall be about 20 per cent. greater than 
that of one of the two plates rivetted together. It will 
be seen that if this is done incautiously, the plate will be 
weakened by loss of material, while the rivets are 
strengthened. It is not impossible, however, by the 
use of butt stra to bring up the stren 
of the seam nearly to that of the plate; but 
this involves trouble and expense, and it may be 
taken for ted that no conceivable single-rivetted 
seam—steel plates and steel rivets being —can have 
more than 19 tons tensile strength per inch of sec- 
tion, while it is more than probable that the resisting 
wers of such a seam will be very much less. This 
ing so, either the use of steel for boilers is attended 
with much inconvenience, or else the advantage supposed 
to result from the use of steel must be, to a certain 
extent, sacrificed. But on the other hand, it may be taken 
for ted that boiler seams which will stand 19 tons 
on the square inch of strain are strong enough for any 
uired pressure. If, then, we can get this strength by 
using a ductile metal, with a tensile strength of 28 tons 
on the inch, why should we use a material which is not 
ductile, and has a tensile strength out.of all proportion to 
that of the seams which can be made with it? We con- 
fess that to us the argument seems to be unanswerable; 
and it is worth notice that when it was urged at the 
recent meeting of the Institution of Naval Architects 
no one tried to answer it. There are, however, purposes 
for which steel may be used when no rivetting is re- 
quired, and it is not impossible that welding may yet 
take the place of rivetting. Nor is it too much to sup- 
pose that boiler rings as much as 14ft. in diameter, 8ft. 
or 9ft. wide, and an inch thick, may yet be rolled as 
easily as a 7ft. tire for a locomotive. If rivetting can be 
dingensee with, then all the advantages of a high steel 
probably can be realised. We may concede this point at 
once, and we are then immediately face to face with the 
question, what are the advan of high steel? In 
other words, in what constructive sense is a 35 or 40 
ton steel better than a 28 or 30 ton steel? 
Dr. Siemens is at once a practical steelmaker, and well 
uainted with the use of the metal in its various forms; 
and he has moreover made its nature and peculiarities a 
special study. He has brought to his work moreover a 
well-trained mind and no small scientific acquirements. 
This being the case, whatever he says concerning steel 
deserves attention. Now Dr. Siemens has stated that 
which is tantamount to the assertion that high 
steel has no advantage over low steel; nay, that 
low steel is the better constructive material of 
the two, and he bases his statements on the fact 
that two steels, the one high and the other low— 
the one a 30 ton and the other a 50 ton steel, let us 
suppose—will behave in precisely the same way up to a 
strain of 15 tons on the square inch. Here we may point 
out that it would be imprudent—and will probably be 
impossible with safety, because of other conditions apart 
from the strength of steel—to put a greater strain on any 
structure such as a bridge than 10 tons on the square 
inch. But this is well within the limit beyond which 
high and low steel act different parts. If, then, a steel 
is never to be strained to more than 10 tons on the inch, 
it seems as though nothing whatever would be gained by 


: | adopting high steels instead of low. But there is another 


element to be considered. Steel with a tensile strength 
of much over 30 tons cannot be worked up without 


{| annealing. If it is punched, or sheared, or bent in any 


way, it has to go to the annealing furnace ; but, as Dr. 
ing is e away 20 per cent. of the resisting power 
reviously pandbatis | by the material. A 50-ton steel 
ore Puen dey a 40-ton steel after the process. But 
low steels can be worked without any annealing what- 
ever. It certainly seems absurd to make a re 


metal which cannot be used until it has been brought to 
the condition approaching that of a low steel. The 
advocates of high steels will have to look this question 
all over, and provide a satisfactory answer for it, before 
they can assert with truth that they have made their case 


Those who support the claims of mild or low steel 
urge that its great ductility is all in its favour. We 
venture to think, however, that the value of ductility 
per se is very much over-rated. If a 
stretches 20 per cent. before it breaks, the fact supplies 
useful evidence concerning the nature of the steel ; but 
ductility is itself a quality very seldom needed in struc- 
tures. For example, it is totally useless in boiler plates, 
once they are made and put to work ; again, in bridges 
it is never needed, nor in piston rods, railway axles, or 
crank shafts. It serves a good purpose sometimes, as far 
as a mere process of manufacture is concerned. Thus it 
is useful when the plates of a boiler will not come 
together quite fair, or when a ship’s rib has to be bent. 


h | But the occasions on which ductility is of service in the 


life of a structure are very few and far between ; possibly 
they are all confined to ships—which now and then bump 
on rocks, or, as in the case quoted by Mr. Laird, on 
hidden obstructions—and to guns, and perhaps armour 
ae ; for ship plates therefore it may be admitted that 

uctility is of service, but, as we have said, it is of no 
service at all in boilers, or bridges, or steam engines, or 
girders ; that is to say, that for such structures a metal 
which would stretch but 5 per cent. before it broke, 
would be as good as one which stretched 20 per cent., 
other things nang equal, and might be very much better. 
For example, a boiler of 50 ton steel plates ought to 
stand without failure nearly twice as much increase of 
pressure as one of 28 ton steel, aud this argument of the 
ductility is really the strongest perhaps 
that can be urged by those who favour high steel. It is 
80 lary an argument that the high steel party would 
find it worth while to make some experiments to 
fully demonstrate its truth. Two girders, for example, 
one of 30 and the other of 50 tons steel, 
might be constructed, and loaded and unloaded 
in a way practised by Fairbairn many years ago, an 
two boilers, one of high, and the other of low steel, 
might be tested in various ways. The benefits which 
would be gained if only a 50-ton steel could be used 
are enormous in certain cases. For example, an entirely 
new era in bridge building would be opened up if a 
working load of 15 tons on the square inch, or even of 
10 tons, might be adopted in lieu of 5 tons. Marine 
boilers, again—the rivetting difficulty being got over— 
might be made less than half as thick as they are now 
At peeras, however, neither engineers nor shipbuilders 
are disposed to give up npr but until they do, or at 
least until “y greatly modify their demands in this 
direction, the high steels have no chance of a 
place in the market as a material of construction. p 
to the present, no one has succeeded in making for sale a 
50-ton steel with 20 per cent. of elongation, and it 
is by no means improbable that the non-ductility of 
the metal is essential to its powers of resisting tensile 
strain. If this be the case, then, the steel of the 
future must be a mild or low steel, and our own present 
conviction is that Dr. Siemens is right, and that the 
efforts of steel makers should be concentrated on the 
production of a ductile material—in other words, a 
mocongnly trustworthy 30-ton steel. This will be the steel 
of the future, unless either of two things can be brought 
to pass—namely, the abandonment of ductility by the 
users of steel, or the combination of ductility with a high 

wer of resisting tensile strain by the maker of steel. 

either the one nor the other of these conditions 
appears to be at all pm | to be satisfied for a long 
time to come. It is well, however, that engineers 
should consider whether they are or are not too timorous 
intheuseof imperfectly ductile steels for certain structures 
to the safety of which ductility appears to be in no con- 
ceivable way essential. 


CONTINUOUS BRAKES IN PRACTICE, 


THE accident which occurred on the 24th of January 
at Rutherglen, on the Caledonian Railway, and that 
which took place on the Great Western Railway at 
Southall, on the 2nd of February, may serve to direct atten- 
tion to the difference between the distance in which a train 
can be stopped under experimental conditions, and in cases 
of emergency. In the first of these accidents considerable 
damage was done to the —s stock. It seems that the 
5.15 a.m. down express train from Carlisle, consisting of 
engine and tender, front brake-van, three composites, 
one third-class, one composite, a sleeping saloon, a com- 

te carriage, rear brake-van, and corpse van, overran the 
own signals at Rutherglen, and came into collision with 
the tail of the 6.35 a.m. passenger train from Carstairs to 
piv gre consisting of engine and tender, brake-van, one 
third-class, one pow egg one first-class, one composite, 
one third-class, and one third-class brake-carriage, which 
was at the down platform at Rutherglen station, and had 
just commenced to move ahead. The engine of the 
express left the rails, the buffer beam and a buffer were 
broken, and the driving axle was also found to be broken. 
The brake power on the express train consisted of hand- 
brake, working one wooden block oneach of the six tender- 
wheels, the tender weighing twenty-two tons ; a hand- 
brake in the two brake-vans, each weighing about nine 
tons; and a patent chain-brake in two sections, The front 
section was worked either from the front van or from the 
engine, and had blocks on the leading and trailing wheels 
on the four vehicles next behind the front van; and the 
rear section, worked only from the rear van, had blocks 
on the leading and ing wheels of one vehicle, the 
composite ca: in front of the rear van. 
ajor Marindin attributes this collision to carelessness 
on the — the driver of the express train—a man of 
thirty- years’ service, of excellent character, and 


considered a most careful driver ; but this seems hardly 
fair, for he evidently relied on brake power which the 


bar or a plate . 
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accident proved he did not possess. Major Marindin 
says :—“ distant and home signals at Rutherglen 
station were both at ‘danger,’ the morning clear, and 
there is an excellent view of the signals, and yet this 
man seems to have made no attempt to check the — 
of his train until he had got to within 300 yards of the 
distant signal t which signal he ran at a high rate of 
8 —probab y thirty-five miles an hour. He states 

he pulled the cord to apply the chain brake on the 
first section of the train, aud applied the tender brake as 
soon as he saw the distant signal at ‘danger; but he 
does not appear to have made any attempt to reduce his 

by reversing his engine, or to call the attention of 
the guards by whistling, until he had got half-way to the 
home signal. The front had, however, already 


applied his hand brake, and the rear guard applied his 


hand brake and his patent brake as soon as the driver 
whistled. It is stated that the two van brakes and the 
chain brake in the rear section acted well, but that the 
chain brake on the front section of four vehicles did not 
seem to have any effect on the train. Notwithstanding 
the application of these brakes, and the admitted fact 
that they acted well on the tender and front van for a 
distance of about 900 yards, and on about one-third of 
the whole weight of the train for a distance of over 


~ 300 yards, the driver was unable to pull up before run- 


ning, at some ten or fifteen miles an hour, into the tail of 
the Carstairs train. The train was examined after its 
arrival at Glasgow, and the whole of the brakes were 
found to be in good order; but there can be no doubt 
that the chain brake on the front section of four vehicles 
failed to act upon this occasion.” 

According to the rules the drivers should be prepared 
to stop their trains within the distant signal when that 
is at danger, and it does not seem clear that the driver 
was altogether unprepared. It is admitted that he com- 
menced to check his speed 300 yards before the distant 
signal, and with the distance which he had before him, 
and with the knowledge that he had a continuous brake 
on the train, it cannot be said that thirty-five miles an 
hour was more than a high and not an excessive speed for 
a late express to approach a distant signal. We do nct 
wish to suggest that this driver was not to blame, but it 
must be allowed that the driver of an express train has 
some reason on his side, when he acts on the supposition 
that a brake which he has at his command will do its 
duty. Major Marindin says that the chain brake, being 
an emergency brake, is not necessarily resorted to b 
drivers ; but surely the driver might ask when on eart 
is it to be used if not on an express train under the 
conditions above described? The plain facts seem to be 
that though the driver, acting with very common lati- 
tude, did not pay sufficiently strict attention to the 
distant danger signal, the collision is largely attributable 


- to — confidence in an untrustworthy brake. The 


recent ublished Board of Trade Returns record 
several failures of the chain brake of a similar character. 

In the accident on the Great Western Railway the 
engine driver and the others concerned seem to have per- 
formed their duty in a very creditable manner. The 
collision occurred between an up express passenger train 
and some wagons belonging to a down goods train which 
had got off the rails at Southall station, and had fouled 
the main up line... A shunter called out to the signalman to 
throw his up signal to danger directly he observed the 
trucks leave the rails, and the signalman at once did so. 
The up express from Bristol had already been signalled. 
This train was fitted with a steam brake on the engine, 
a hand brake on the tender and on the guard’s brake van 
next to it, and Saunders’s continuous brakes were on the 
three carriages, and under the control of the engine 
driver. The line at this part is straight and practically 
level, falling Only 1 in 1320 towards Southall. The 
engine driver found the Southall up distant signal off ; 
he was travelling at the rate of sixty miles an hour from 
Hayes towards Southall, and he states that the up home 
signal seemed to be thrown to danger just as he passed 
it ; that he looked up and saw it quivering as he went by 
the post, and he immediately shut off the steam, and on 
looking round saw the green back light ; that he imme- 
diately ee the vacuum brake for the train, and used 
the steam brake for the engine, and then he reversed the 
engine, and opened the regulator with one hand and blew 
the brake whistle with the other; and his fireman 
applied the tender hand brake. He could not state at 
what rate he was running when he came in contact with 
the wagons which had fouled the north side of the up 
main line. He thinks the speed had been reduced to 
twenty or twenty-five miles an hour just before they 
struck the truck, but the tail end of his train stopped 
nearly opposite the middle signal-box. The spot at which 
the collision occurred was pointed out to Colonel Yolland, 
who reported on the accident, as being 703 yards east of 
the Southall up home signal; and he says, “ Assuming 
that some short time elapsed before the driver of the 
express train became certain that this signal had been 
placed at danger against his train, it does not seem that 
the brakes on this express train effected anything like a 
good stop on this occasion. This may be partly due to 
the fact that the brakes had to be put on by the driver, 
fireman, end guard of the train, instead of by one person, 
the engine driver.” 

In this case then the driver was provided with a brake 
which he was allowed to use, and although he seems to 
have been fully alive to the danger, and to have done all 
that could be done to avoid collision, the distance 
covered in stopping the train was considerably more 
than that indicated by experiment. The driver, how- 
ever, had to take in the fact that the signal had been 
thrown to danger, and had to perform seven distinct 
operations before all the brake power was brought into 
play. It is thus very easy to conceive that ten or fifteen 
seconds elapsed before the brake power was in full opera- 
tion. This would not of course have been the case if all 
the power had been applicable by one movement of the 
driver, as it might have been if the Saunders brake had 
been fitted throughout the train ; but assuming that even 


fifteen seconds were lost, then as sixty miles per hour is 
88ft. per second, the train would have travelled 1320ft. 
out of the 2109ft. before the full brake power was in 
force. There was then 789ft. in which to stop the train, 
instead of merely reducing it to twenty-five miles an 
hour. The work. done was therefore not good, and it 
must be felt that if trains are to be fitted at all with 
continuous brakes, these should be fitted completely 
throughout the train, and wholly at the driver's com- 
mand, otherwise the drivers are deceived, and the 
advantages which should attend the use of continuous 
brakes lost. 


THE STRENGTH OF FLAT STAYED SURFACES. 


ArHouca the flat sides of fire-boxes to the number 
of many thousands are in daily use wherever the railway 
system is found, very few experiments have been made 
to determine the absolute powers of resistance of, or the 
best proportion for, flat stayed surfaces. The sides of 
locomotive fire-boxes have, as a rule, such a large margin 
of strength that they seldom fail; and it would appear 
that little or nothing could be gained by altering the 
present plan of using jin. or fin. copper stays screwed 
and rivetted over, and spaced din. apart centre to centre. 
But there are other fiat surfaces besides the sides of the 
fire-boxes of locomotives and portable engines which 
need staying. Such surfaces are to be found, for example, 
in marine boilers ; and it will be remembered that a great 
deal was at one time thought to turn on the construction 
of a flat stayed surface in the exploded boiler of H.M.S. 
Thunderer. It is by no means clear that we know 
as much as is desirable about structures in which the 
stays are ep further apart than 4in. or 5bin.; 
indeed, all that was known on the subject until the 
other day may be expressed in a very few words. 
Stay bolts Zin. in diameter, with enlarged ends—a form 
which gives the best results—may be depended on to stand 
the following strains :—Copper stays, screwed and rivetted 
into copper, 7 tons; iron into copper, screwed and 
rivetted, will stand 10 tons ; iron stays only screwed into 
copper will bear 8 tons; while iron stays screwed and 
rivetted into iron plates will support 12 tons. In apply- 
ing these facts in practice we have but to consider how 
many inches of surface multiplied by the pressure per 
inch which the boiler will have to bear, will give the 
permissible strain. For example, the side of a fire-box 
made up withiron stays = diameter, screwed and rivetted 
into a copper plate may be considered safe with a strain of 
2 tons on each stay. If the working pressure be 140 Ib. on 
thesquare inch, then each stay may be supposed to support 
a 32 square inches. Such stays might therefore 
be spaced 5°65in., or say 5}iv., asunder. If spaced 4in. 
asunder the strain on each stay will be only one-tenth 
of that at which it would give way. Experiments made 
by Fairbairn, however, go to show that the strength of 
surfaces closely stayed ismuch greater than may be deduced 
from the respective areas of the surfaces supported ; 
because,when the staysarefarapart, the plate between them 
bends, though the stays will not give way, and the holes 
through which the stays pass become distorted, and so 
the stays slip through. Thus in the experiments to 
which we have just alluded, it was found that flat sur- 
faces stayed at 5in. apart gave way when the strain on 
each stay reached 9 tons, while with 4in. spaces, every- 
thing else remaining as before, the strength of each stay 
reached 11} tons. Stay bolts spaced far asunder, as in 
marine boiler work, give somewhat different results. 
Within reasonable limits the power of resistance of 1 tin. 
stays screwed and rivetted into iron plate, varies as the 
square of the thickness of the plates, the yielding point 
being reached with ;7in. plates at 11} tons, and with Sin. 

lates at 143 tons. Mr. D. K Clark gives a rule laid down 

y Mr. W. Bury for finding the working pressure in 
marine boilers, which is to the effect that 112 times the 
square of the thickness of the plate in sixteenths of an 
inch, divided by the area of stayed surface in square 
inches per ~y equals the working pressure. 

The United States Government, dissatisfied with the 
meagre amount of information existing on this subject, 
the gist of which we have just given, gave instructions last 
year to Messrs. Spragueand Tower: naval engineers, to carry 
out a series of “experiments to determine the value and 
resistance of screw stay bolts for boilers under different 
conditions, using iron, steel, and copper of different 
thicknesses.” e have already referred to the report 

repared in accordance with this order as being imper- 
ect. “Want of time prevents the discussion of the 
matter as fully as desirable,” write Messrs. Sprague and 
Tower; but want of time did not prevent them from 
preparing a multitude of tables of results, and we much 


regret that they did not—time being it ap of import- 
ance—cut their experiments short, and discuss their 
results as they ought to be discussed. The report 


appears in the form of an ora to the last “ Annual 
Report of the Chief of the Bureau_of Steam Engineer- 
ing for 1879.” The apparatus used consisted of a ring 
of gun-metal, 4in. deep and 18in. internal, and 23in. 
external diameter, faced on both sides, and provided 
with thirty-one holes, through which bolts passed to 
secure the plates to be tested. All the experimental 
plates were cut to the outer diameter of the ring, 
made quite fiat, and the stay bolt holes drilled. 
The stay oes after the first few experiments, 
were all secured y inside and outside nuts in a thick back 
ay The thin front plate was the experimental plate. 

he results obtained may, to a certain extent, be sum- 
marised!; they cannot be completely and properly dealt 
with by any one but Messrs. Sprague and Tower. 
lin. bolts not rivetted, but only screwed into }in. iroa 
plates, were pulled through the plate with a strain of 
9°3 tons ; lin. bolts rivetted with an ordinary low conical 
head, three threads being left for rivetting, drew with a 
strain of 11 tons; lin. bolts with a button-head rivet 
made with a snap, a length of bolt equal to seven- 
sixteenths of its diameter being left for omg stood 
15°1 tons before giving way; while a ltin. bolt, snap 


rivetted, a length of bolt equal to half its diameter being 
left for the purpose, s 17°3 tons, All these stays 
were spaced din. from centreto centre. When the distance 
was augmented to 5in., other things remaining the same, 
the strains supported were 9°8 tons, 14 tons,and 15°5 tons. 
If we compare these it will be seen that the form 
and dimensionsof the rivet head exercise a most important 
influence, good shape and size augmenting the strength of 
each stay from 9°3 tons for an unrivetted stay to as much 
as 15°l1 tons for stays properly rivetted. No experi- 
ments made in this country have served to demonstrate 
this important circumstance. If, again, we compare the 
figures we have given with those obtained by Fairbairn, 
we shall find some points worthy of note. The best 
result obtained by Fairbairn was with $in. stays, screwed 
and rivetted into a gin. plate. These bore a strain of 
125 tons before failure. The sectional area of such a 
stay is ‘4417 square inch, while that of a lin. stay is 
‘7854in. If the power of resistance of the stays varied as 
their sections, then a lin. stay should have stood over 22 
tons ; but as this contemplates a tensile strength in the 
iron of which the stay was made of over 28 tons on the 
square inch, it is tolerably clear that under the conditions 
the stay would have snapped before it pulled through the 
plate. We may compare the American experiments with 
those made by Mr. Phillips in Plymouth Dockyard, 
when 1gin. bolts in in. plates stood but 14°73 tons— 
say 15 tons. But the sectional area of these bolts was 
to that of the American bolts as 1°448 is to "7854, or very 
nearly two to one. From this it appears that nothing is 
to be gained by augmenting the diameter of a stay bolt 
unless the thickness of the plate is augmented at the same 
time; and it may be taken forgranted that a stay bolt whose 
diameter is twice as great as the thickness of the plate 
is as thick as it can be made with advantage, pro- 
bably a little thicker. We are now dealing, of course, 
with comparatively thin plates. Concerning the strength 
of stayed surfaces of plates jin. thick or upwards, nothing 
is thoroughly known. 

The experiments of Messrs. Sprague and Tower were 
fortunately extended to steel. We have not space to 
give particulars of the tests. It must snffice to say that 
in comparing the results of three different thicknesses, in 
each case—}in., gin., in. plate—of iron plates and iron 
bolts, steel plates and iron bolts, steel plates and steel 
bolts, the diameter of the bolts being lin., 1jin., and 1tin., 
their distance apart and conditions of trial being the 
same, it was found that in the case of the iron plates and 
iron bolts the strain required to draw the bolts through 
the plates was equal to 74°77 per cent. of the tensile 
strength of the bolt ; with the steel plates and iron bolts 
77°36 per cent.; and with the steel plates and steel bolts 
85°44 per cent. The tensile strength of the Otis steel 
stay bolts was but little over 19 tons on the square inch. 
or as nearly as possible that of the iron bolts used ; and 
the steel was as soft as Lowmoor iron, to judge from the 
statements made concerning the ease with which it was 
rivetted. We have no information concerning the stren 
of the Otis plates, but we may take it for granted that 
they closely resembled the bolts. In nearly if not all 
cases the failure of the steel bolts began with the split- 
ting of the rivet heads of some of the central stays ; 
and it is extremely probable that if a harder steel 
had been used the resistance of the stays would have been 
much increased. We may remark before concluding that 
information is much needed concerning the behaviour of 
steel stayed structures. Experiments in this direction 
cannot be much longer postponed. They need not be 
elaborate, nor very costly, and the ground bein 
to all intents and purposes untrodden, any practi 
engineer with sufficient time at his disposal could obtain 
a great deal of valuable information. This is a line of 
experiment which we commend tothe Research Committee 
of the Institution of Mechanical Engineers. It is to be 
hoped that the United States Government, which 
deserves no small thanks, first for carrying out useful 
practical inquiries, and, then giving the results to the 
world, may see fit to extend the investigations of 
Messrs. Sprague and Tower, who appear to be highly 
competent men, to steel such as we areaccustomed to use in 
this country. The Otis, so-called “ steel” appears to ke 
more a peculiarly fine and homogeneous iron than any- 
thing else. It certainly would hardly be regarded as a 
steel in England. . 


MARINE ENGINEERS IN CHINA, 

THERE is in Shanghai a Marine Engineers’ Institute which 
appears to be growing in form and importance. The annual 
festival of the institute was held on the 12th of February, in 
the Temperance Hall, and seems to have been a complete 
success, There was an opening address by Dean Butcher, and 
subsequently dancing was kept up till a late hour. The 
Celestial Empire, commenting on the festival, says :—‘‘ At a 
busy port like Shanghai there must always be a large number 
of marine engineers, and the place is also a centre of 
interest to many others who do not happen to be here at the 
moment, Engineers are in some sense a class apart; for 
their special occupations bring special interests and friend- 
ships. The starting of an institution for the convenience, 
enjoyment, and professional improvement of so large and 
important a body of men was something more than a happy 
thought. The fact of its having been successful hitherto, 
whilst promising to be even more so in the future, is the best 
testimony to its usefulness and worth. An institution of the 
kind which, after an existence of only four years, numbers 
107 members, exclusive of hono and visiting mem- 
bers, which possesses a te at over 700 volumes, 
and offers the attractions without the temptations of an 
ordinary billiard room, together with facilities for the receipt 
and despatch of correspondence, may be said to have demon- 
strated its utility and made good its claims to appreciation 
and sup’ There is, however, no need to enlarge on the 
merits of the association. Dean Butcher spoke truly when he 
said that engineers, civil and marine, are Nestined to play an 
important part in countries like China. Every in the 


development of the resources of this great empire tend to 
give occupation to this useful class. As foreign ideas are 
taken up, the aid of the civil engineer must be in great demand ; 
as the country is developed, its people will become richer ; and 
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as the people become richer they will have the means of 
purchasing larger quantities of foreign productions. In this 
way an increased commerce will spring up, to carry on 
which the services of marine engineers must t employed in 
a greater degree than at present. There is, indeed, Hardly any 
class of men whose prospects are more hopeful than those of 
engineers ; and the institute, whose affairs have just been so 
prominently brought before the public, may not only prove a 
personal benefit to its members, but povitively help to teach 
profitable lessons in that great study on which China has 
entered, and which the Dean aptly described asthe ‘Grammar 
of Progress.’” The example set by Shanghai might be followed 
with advantage elsewhere, and half a dozen foreign cities 
might be named in which clubs or institutions of the kind 
could be established with the greatest benefit to engineers, 
and we feel certain that they would be extremely popular. 
a is wanted is someone with energy to make the first 


A STRANGE STORY OF STEEL, 

A curious letter is published in the Shefield Daily Tele- 
graph, signed ‘‘W. Clifford.” It contains some allegations 
which, if true, have remained unknown to nearly ev 
Sheffield man until now. Mr. Clifford states that the 
American Government im a prohibitory tariff upon 
Sheffield steel, as a reprisal for the sympathy our Government 
and ple gave to the Southern States in their war of 
saballion’ and he goes on to say that a Commission of the 
United States Customs Department which came to Sheffield 

’ practically put an end to what remained of the steel trade 
with America by handing over to the American manufacturers 
the hitherto sacred knowledge of mixtures and manipula- 
tion which had made Sheffield steel famous. ‘‘I was 
informed,” says Mr. Clifford, ‘‘ by gentlemen representing 
Sheffield firms in New York that it isa fact that about the 
time or just before Dr. Webster came to Sheffield as United 
States Consul, a commission, consisting of General Storey, 
U.S.A., and Colonel Gorrough, sat at the Victoria Station 
Hotel, and called before them Sheffield manufacturers of 
steel doing business in New York, and required them under 
threat-—implied or actual—of seizure of books, breaking open 
of safes, and general stoppage of business in New York, that 
they should tell them how they made steel, ostensibly for the 

urpose of ascertaining its value at New York.” Mr. 
bhi ord goes on to ask if it is not true that steel makers were 
required to state the brands of iron they used, jer the place 
of purchase, the freight, &c., coke used, quality, quantity, 
price, &c.; labour, amount, value, and details, the structure 
of furnaces, and even to tell the physic used and the grade of 
steel resulting. Mr, Clifford asks further if itis true that ‘‘the 
commission visited manufactories, accompanied by American 
steel manufacturers, who saw unofficially, but with practical 
eyes, every department of work in the steel furnaces.” Mr. 
Clifford s inquiries are pertinent, and if they are founded on 
fact, they will form a curious revelation of how affairs were 
worked at a time when the States were undoubtedly “sore” 
against this country ; but all stories of this kind must be taken 
with reservations. 


LITERATURE, 


The Mechanical Theory of Heat, By R. Cravsivs. Trans- 
lated by Walter R. Browne, M.A., late Fellow of Trinity 
College, Cambridge. Macmillan and Co., London. 1879. 
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HirHERTO we have dealt only with the introduction to 
this book, albeit this introduction is so long and import- 
ant that it forms an essential part of it. We have 
now to consider what Clausius has set forth in the work 


proper. 

The first chapter is devoted to a consideration of “the 
first main principle of the mechanical theory of heat.” 
This principle is that heat and work are equivalent. We 
might take exception here to the words which Clausius 
has selected to express his meaning, and above all to 
“work,” which admits at best of but vague defini- 
tion. We shall be content, however, to accept it as suffi- 
cient for its purpose. Clausius “oe with a definition 
of the nature of heat. Rejecting the old caloric theory, 
he accepts that according to which “the heat found in 
bodies and determining their temperatures is treated 
as being a motion of their ponderable atoms, in 
which motion the ether existing within the bodies 
may also gy re ; and radiant heat is looked 
upon as an undulatory motion propagated in that 
ether.” Clausius makes no attempt to define the nature 
of that motion of the atoms which is called heat; 
in which respect he differs from Rankine and Thomson 
in his mode of treating his subject. He starts with the 
“assumption that heat consists in a motion of the 
ultimate particles of bodies and of ether, and that the 
quantity of heat is a measure of the wis viva of this 
motion. The nature of this motion we shall not attempt 
to determine, but shall merely apply to heat the princi- 
ple of the equivalence of vis viva and work which applies 
to motion of every kind, and thus establish a principle 
which war be called the first main principle of the 
mechanical theory of heat.” 

The assumption made in the preceding paragraph is 
one of the last importance, and it is well that its condi- 
tions should be clearly understuod. We are dealing with 
the ultimate particles of matter, which are more meta- 
physical entities than things the nature of which the 
mind can quite comprehend. We are dealing with the 
ether, concerning which it may be said that nothing is 
certainly known; and we are dealing with a motion 
whose nature no attempt has been made to define. 
Yet we are told that the unknown motions of 
unknown somethings is exactly equivalent in effect 
to the known motions of familiar forms of matter. 
Nothing but a flight of genius could ever have imagined 
such a connection. The assumption which Clausius has 
made is based on a fact, which is that when water is put 
in motion by a rotating paddle, its temperature is raised 
at the rate of 1 deg. Fah. per pound of water for every 
772 foot pounds of “work” done in driving the paddle- 
wheel. It was known long before Jo made hi 
remarkable experiments that friction caused bodies to 
become hot, as when a journal revolved in an unlubri- 

bearing. But it took a long time to find 


cated 
out that the rise in temperature of the journal! by H, and the 


represented work apparently done in causing the 
shaft to revolve; and even when this was under- 
stood it = no small skill, tact, and ingenuity 
to ascertain how much heat was the equivalent of a given 
quantity of work. However, there is every reason to 
believe that the equivalence of heat and work may be 
regarded as an established fact; and when Clausius speaks 
of the vis vva of heat motion, he means simply that each 
unit of heat, whatever it may be, has its precise equiva- 
lent in a quantity of work which has been done, or which 
may be done. Once arrived at this stage, we may begi 

to measure the amount of heat which is the equivalent 
of any given quantity of work. If we know how to do 
this, we have mastered not only the theory of heat, but 
all the corollaries which may be drawn from it. Appa- 
rently nothing could be more simple. In reality there 
are few subjects which are more na and the com- 
plexity arises partly from the fact _ as Clausius admits 
inthe passage we have quoted, we are dealing with motions 
of whose nature we know nothing, and assume every- 


thing. 

Having stated the nature of heat, Professor Clausius 
nyse to give certain definitions of the same, in which 

e uses the words vis viva and work. The most im- 
portant of these runs thus:—“The decrease in the vis 
viva is equal to the increase in the work done, or the 
sum of the vis viva and work done is constant.” Our 
author next proceeds to give an expression for the first 
fundamental principle, which he does thus :— 

Having fixed as above what is to be the positive sign for work 
done, we ae now state as follows the first main principle of the 
mechanical theory of heat. Jn all cases where work is produced 
by heat, a quantity of heat is consumed proportional to the work 
done; and inversely by the expenditure of the same amount of 
work the same quantity of heat may be produced. ‘This follows on 
the mechanical conception of heat from the equivalence of vis 
viva and work, and is named the Principle of the Equivalence of 
Heat and Work. If heat be consumed and work thereby pro- 
duced, we may say that heat has transformed itself into work ; 
and conversely if work is expended and heat thereby produced 
we may say that work has transformed itself into heat. Using 
this mode of expression the foregoing principle takes the follow- 
ing form :— Work may transform itself into heat and heat conversely 
into work, the quantity of the one bearing always a fixed proportion 
to that of the other. 

A little consideration will, we think, show that our 
author has here given two very unhappy definitions. 
Work he has defined to be motion against resistance, 
consequently heat can transform itself into motion against 
a resistance. But heat is defined simply as motion, not a 
word being said about resistance ; consequently, we are 
called upon by the definition to believe that motion 
apart from resistance can transform itself into motion 
against a resistance; in other words, that unqualified 
motion can transform itself into qualified motion, which 
is making an unnecessary demand on our powers 
of credence. The words “transform itself” are badly 
chosen. We have really not the least reason for asserting 
that heat can, of its own volition, transform itself into 
anything. The true definition of the equivalence of heat, 
and whatis knownas work, isthat that form’of motion which 
is called heat is the precise equivalent of several other 
modes of motion, and especially of the ordinary motion 
of translation of matter. It may be said, however, that 
the definitions used by Professor Clausius are intelligible 
enough, and that they may be regarded ae conventicnally 
accurate. That, for example, it can do no harm to say that 
heat can transform itself into work, although the 
transformation is really due to surrounding conditions. 
We shall not quarrel with this view of the matter, reserv- 
ing our own opinion that in a work like the present 
the author ought to have used definitions with the 
utmost accuracy. 

_ That this question of the conditioning of the transforma- 
tion of heat, is really of very grave importance will be 
quickly understood by anyone who sets about studying 
either Clausivs or = other standard writer on “The 
Mechanical Theory of Heat,” It will be seen that while we 
remain in ignorance of thetrue nature of thetransformation 
weare blunderingaboutin thedarkin applying the principle 
of the equivalence of heat and work in the arts. If we 
knew and could command the best conditions, very great 
economy might perhaps be effected in the production of 
power. But apart from all this, so long as anything 
remains unknown, the fact that something is un- 
known will complicate the theory of heat, and must 
of necessity do so. Perhaps nothing has so perplexed 
enquirers like Clausius as what is spoken of as in- 
ternal work. It is understood that when a hot body gives 
up its heat which takes the form of work that work 
ought to be the equivalent of the heat lost by the 

y ; but it is also known that no such result invariably 
follows. The lost heat is accounted for by saying that 
it does internal work—that is to say, work on the atoms 
of the body heated and cooled. For example, if air is 
allowed to —— without doing work it ought not to 
lose any heat, but it does apparently lose heat. A notable 
experiment, however, showed that the loss was only 
apparent. If compressed air be suffered to rush from 
one closed vessel into another closed vessel pero 


@ Hi, and if we put dL for the indefinitely small quantity of 
it 


done, then we can writedQ=dH + 
The forces against which the work is done may be divided into 
two elananns it Those which the molecules of the body exert 
among themselves, and which are theref: dependent on the 
nature of the a itself ; and (2) those which arise from external 
influences to which the heey A subjected. According to these 
two classes of forces which have to be overcome, the work done 
is divided into internal and external work. 


we 


If we denote these 


changes and finally returns to its original condition again, then 
the internal work done in the whole process must cancel itself 
exactly. For if any definite amount—positive or 
internal work remained over at the end there must have been 
produced thereby either an equivalent quantity of external work 
or a change in the body’s quantity of heat; and as the same pro- 
cess might be repeated any number of times, it would, in the 
positive case, be ible to create work or heat out of nothing, 
and in the negative case to get rid of work or heat without 
obtaining any equivalent for it, both of which results are 
admitted to beimpossible. . . . If wenow turnto the external 
work we find the state of things wholly different. For example, 
- »_. let us take a given quantity of a liquid at temperature 
t and transform it into saturated vapour at a higher temperature 
t. This change can be carried out either by heating the liquid 
as a liquid to ¢ and then vaporising it ; or by vaporising it at ¢ 
and then heating the vapour to ¢, compressing it at the same 
time sufficiently to keep it saturated at the temperature ¢2; or 
finally by allowing the vaporisation to take place at any inter- 
mediate temperature. The external work which again shows 
itself in overcoming the external pressure during the alteration 
of volume has different values in all these different cases. 

The foregoing passage will at one and the same time 
give a good idea of the style in which this book is written, 
and of the true nature of the difficulties encountered by 
the student of the mechanical theory of heat. That heat 
is equivalent to work is one thing; but that when heat 
is applied to a body it does two or more kinds of work is 
quite another —* rendered peculiarly difficult to 
deal with by the variety in the conditions under which 
more or less of each kind of work is done. It is the ob- 
of Clausius to set forth the various problems of this 

nd which may present themselves and their solutions. 

“We have not yet done with the complications of the 
subject. Heat may do various kinds of work on a body 
which are quite perceptible ; as, for example, it may 
expand a gas and increase its pressure at the same time. 
But it also may be imparted to a body, and apparently 
neither do work upon it nor augment its temperature. 
Thus when we heat ice and thaw it, heat is absorbed, 
and it is by no means clear that it does any work, while 
it is quite certain that it does not elevate the tempera- 
ture of the ice. Of course it is now assumed without 
much fear of contradiction that the work is really done 
in overcoming the cohesion of the molecules in the 
mass of ice, and this represents not less work than would 
suffice to lift a ow a of water twenty miles high. 
Again, we have the fact that one substance will absorb 
much more heat than another to produce the same effect 
on the thermometer. The heat used up in melting ice 
was thus named latent or concealed heat, and the capacity 
of a body for heat is indicated by the term specific heat. 
With both of these Clausius deals, and we congratulate 
him heartily on rejecting altogether the term “ latent” 
heat. He has adopted instead the words “ work heat,” 
but we venture to think that the term “converted heat” 
would be better. Indeed, what is known as latent heat 
has no existence as heat. When a pound of ice absorbs 
142 units of heat without any rise in temperature, it 
used to be said that this heat became latent ; that it was 
hidden in some way about the water, but, as a matter of 
fact, it has entirely ceased to be heat. It has all been 
converted into motion of another kind imparted to the 
molecules of water, which moved asunder and ceased 
to be ice. While dealing with this subject, our author 
goes on to show that we must take into consideration a 
quantity which shows by “how much the heat actually 
existing in one unit weight of a substance—z.¢., the ws 
viva of the motion of its ultimate particles—is increased 
when the substance is heated through one degree of tem- 
perature. This quantity we will name the body’s true 
heat capacity.” 

We have now advanced to that portion of our author’s 
book in which he begins the study of the mechanical 
theory of heat as applied to perfect gases. We have also 
defined his first main principle. Our object, so far, has 
been to give at once an idea of the way in which Pro- 
fessor Clausius has handled his subject, and to explain 
what the difficulties of the subject are, illustrating the 
nature of these difficulties by suitable quotations. We 
are aware that the mechanical theory of heat is fully 
understood by very few. Its nature is generally compre- 
hended by a great many, and it is not too much to say 
that all engineers know in a general way that heat and 
work are equivalents one of the other. But the student 
is often stunned when on taking up for study a subject 
apparently extremely simple, he is perplexed to find that 
so much has to be comprehended and can be said con- 
cerning it. To put what we have already said in another 


empty, it will be found that while the expanding air is | ¢, o.genéral conception: of the eauival fh 
quivalence of heat 
eat the compressing air is heated, the collision of the chal ant iaiees cagulanitt only of external work ; as, 


molecules with each other and with the sides of the 
vessel restoring all that was lost. In this case internal 
work is done, and brs? a | of the complexities of the 
mechanical theory of ‘heat, if not all of them, are due to 
this same internal work, Although it would be quite 
impossible to attempt to reproduce much of the mathe- 
matical statements of our author here, we must quote 
what he says concerning in’ work :— 

Let any body whatever be given, and let its condition as to 
temperature, volume, &., be assumed to be known. If an indefi- 
nitely small quantity of bet 69 imparted to the body, the 

uestion arises, what becomes of it and what effect it produces ? 
y in part serve to i e t of heat actually 


ma; 
his | existing in the body; in also, if in consequence of the 
the body ndit that 


im g of this heat changes its condition, and 
change includes the ov of some force, it may be absorbed 
in ine ere Cone thensty, If we denote the total heat existing 
in the body, or, more briefly, the Quantity of Heat of the body, 
indefinitely small increment of this q by 


for example, when it is said that the heat in 30 1b. of 
coal is converted into the work of drawing a train a mile. 
To the engineer this statement is satisfactory and com- 
lete. But the philosopher knows that the heat obtained 
y burning 30 1b. of coal has much more to do than draw 
a train, and the result of his investigations as to what 
really mes of the 15,000 or so units of heat set free 
by each pound of coal ap in the form of such a book 
as that which Professor Clausius has written. 
This notice has extended to too great 4! to 
rmit us to say anything now concerning the action of 
t on gases, or second main principle of the 
mechanical theory of heat, which lies at the root of the 
action of all thermodynamic machines, such as the steam 
engine. We shall deal with these subjects by and by. 
It must suffice now to say that Professor Clausius has 
handled them with ability. 


two quantities by dJ and d W we may putd L=dJ +adW. . ; 
« « (2) and. then the foregoing equation becomes dQ = 
dH+dJ+aW..... (tl) 
The internal and external work obey widely different laws. As 
‘ regards the internal work it is easy to see that if a body, stapting 
from any initial condition whatever, goes through a cycle o ; 
/ 
/ 
« 


. Fig. 1 is a lo 
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~ | closed curve, by simply tracing out the curve with a}; When taking a=0 gives.cos, 3 (sin. 4)* 
lust paper toed on the night of Friday, ee | the machine doing all the. rst, and the 


could not find space for them in our last impression. 
Mr. Flannery’s paper, of which we now give an abstract, 
was 


On Some Recent Expermments ARTIFICIAL 
ComBUSsTION. 

The object of the author was to show, as a result of 
experiments carried out by Messrs. Penn on board the 
steamship Elephant, that the dimensions of boilers could 
be much reduced by substituting anthracite, burned with 
a forced draught, for ordinary Welsh coal, burned with 
anormal draught. The mode in which the forced draught 
is obtained is shown in the accompanying diagrams. 

The idea of promoting the rapid combustion of anthra- 
cite, and at the same time Keeping the fire-bars cool, by 
means of making the bars hollow and passing the blast 
through them, appears to have originated with Mr. R. 
W. Perkins, of Swansea; but the system, as developed 
by this gentleman, was very crude, and unfit for the 

ial conditions necessary for use at sea. The writer 
thesetero endeavoured to elaborate the system, the result 
being the hoilow bar furnace shown in the drawings. 
itudinal section of the furnace, showin 


the hollow dead-plate and hollow bridge behind, wit 


the perforated bars supported by them at either end. A 
is the main blast pipe led from the centrifugal fan, and 
hollow dead-plate B ; A*, branch 


supplying air to 


Fics Fic.2 


Fic & Fic 3 
Fic 


blast pipe leading to the hollow bridge C; D, the hollow 
perforated bar, which is supplied with blast at both 
ends from the hollow dead-plate B and bridge C respec- 
tively ; d, d', d*, d*, d*, d*, d°, d7, d*, d®, are the per- 
forations in the bar communicating with the spaces 
between the bars, so as to allow the air to out freely 
to quicken the combustion—and it may be here remarked 
that the fiercer’the combustion produced by the blast, 
the cooler is the bar, by reason of the large supply of air 
passing through. The —_ by which the bars are 
attached to the hollow dead-plate are so arran as to 
allow of the free contraction and expansion of the bar 
without destroying their air-tightness. Eis a re 
through the hollow bridge to allow air to pass into the 
combustion chamber. As anthracite is more liable than 
other coal to give off partially consumed gas, special 
arrangements were made for the supplementary mixture 
of air so as to fully consume those gases. The frame of 
the fire-door F was so e as to communicate with the 
hollow dead-plate B by the passage /, and so distribute a 
portion of the blast over the fire. Fig. 2 is a side eleva- 
tion of the bar ; Fig. 3 is a longitudinal section ; Fig. 4 
is a horizontal section; Fig. 5 a cross section of 
the bar, and Fig. 6 another cross section on line. 
The boiler of the Me | eye is of the ordinary cylin- 
drical marine type, and has two furnaces, each 2ft. 10in. 
diameter. The starboard furnace was fitted with the 
hollow-bar furnace with closed ashpit, and the port fur- 
nace was fitted in the ordinary way, so that, being worked 
alternately, ready comparison could be made of the per- 
formance of the new as compared with the ordinary 
system. The best Welsh steam coal and the best anthracite 
were used during the trials. 

Mr. Flannery gave a tabular statement of the ne 
from which it appears that in the best result obtai 
25°66 lb. of anthracite were burned per square foot of 
grate, evaporating 9°1 lb. of water per pound ; while with 
the common furnace and a steam jet 24 lb. were burned 
per foot of grate, and 8°15 lb. of water evaporated. 

elsh coal burned in the common furnace with a steam 
jet evaporated 9 lb., and burned at the rate of 30°34 lb. 


per foot of grate per hour. Mr. Flannery claims that 
there is a gain of 40 per cent. in consumption per foot 
of fire-grate, as compared with Welsh steam and of 


77 per cent. as compared with anthracite on common 
bars; a gain of 0 per cent. and 6 per cent. in evaporation 
per pound of ; and a gain of 37 per cent. and 100 
r cent. in evaporation per — foot of fire-grate. 
e height of the funnel might be much reduced by the 
use of this furnace ; or indeed the funnel in its usual 
application need not be fitted at all. 


A short discussion followed. The general opinion of 
the meeting appeared to be that Mr. Viesney had much 
overrated the value of the results he had obtained. 


The last paper read was by Mr. Merrifield, on 
J. Amster-Larron’s MECHANICAL INTEGRATOR. 


The object of this instrument is to find the area, the 
statical moment, and the moment of inertia of any 


ion. The principle of it will be best understood 

by considering it as performing one operation only, 
instead page together, Let us then a 
inter in accompanying engravi rigidly 
to a horizontal This ci e is free 
to turn upon its centre, and its centre is free to move 
either way along a fixed straight line or axis X X. To 
this circle is another horizontal circle, which 
moves along with it, so that the line of centre is always 
at same angle to the axis. On a ius of this 
second circle, as an axle, is mounted a little rollin 
wheel Y, which is connected with a counter. This whee 
turns when the second circle rotates, and records the 
8 it turns through ; but the motion in the direction 
of the axle simply gives rise to slipping, which is unre- 
corded. We thus obtain an Pos La of ove component 
only of the motion. In what absolute direction the 
resolution, of which one component only is thus inte- 
grated, shall take Place, is settled by the extent of rota- 
tion of the secon wheel, which is proportional to the 
extent to which the first wheel has been made to rotate 
by the pointer attached to it. Let us suppose the initial 


en 


The difference between two readings of the rolling-wheel 
counter, therefore, gives us a quantity always propor: 


tionate to 
dx, 


since the term fd disappears for the closed contour. 
This gives the statical moment. 
When » = 3, taking a = — > gives cos. (36 — = 


sin. 3 9= 3(sin. 9)? —4sin. 


The reading of the rolling wheel therefore gives the dif- 
ference between the moment of inertia and a fixed 
multiple of the area. When the area is known, the 
moment of inertia is known by mere subtraction. This 
subtraction is not performed by the machine, but is left 
to the calculator. The area might be obtained in a 


similar way by making x» = 1, and a =-—% which 


THE AMSLER-LAFFON INTEGRATOR, 


position of the painter to be in the fixed line along which 
the centre of the first circle moves. Then, as it traces 
out any given curve, there will 
sider : first, the angular motion about the centre, and, 
secondly, the linear displacement of the centre. Let the 
a] motion be 6, so that if 2: 1 be the ratio of the 

ii of the first and second circles to. one another, the 
quantity of rotation of the second circle—which we may 
call ¢—-will be 


be two motions to con- 


=nb+a 
a being an arbitrary constant dependent on the initial 
position of the second wheel. When the pointer goes all 
round any closed curve, which does not contain the 
centre of the first circle, this measurement comes to 
nothing, for the angular movement is exactly the same 
backwards as forwards. The term of the integral, due 
to the rotation about the centre, thus disappears 
altogether when we measure a closed contour, and may 
therefore be left out of account. The angle ¢, however, 
settled the direction of resolution of which the com- 
— is measured by the instrument, when there is 
inear motion of the centre. The rolling wheel evidently 
records a constant multiple of 

—dzxcos.¢ 
where dx represents the movement of the machine 
parallel to the axis, for any fixed value of gor¢. The 
complete record taken by the rolling wheel is thus 


—f or 


dx cos. (n 9+) 


taken over the whole area of the curve. This has to be 
multiplied by a numerical factor depending on the size 
of the instrument and the proportion of its parts. We 
have next to transform this to rectangular co-ordinates. 
Taking « as the co-ordinate along the axis, the ordinate y 
is always proportiate to sin. 6, and all that we have to do 
is to choose a, so as to enable us to express cos. (n 9+ a) 
in terms of sin. 9, for the value of » actually used in the 
particular machine. This is nothing more the ratio 
of the diameters of the two circles, and is the same as 


the velocity ratio. ers machine there are two 
such secondary circles, with the values x = 2, n = 3. 


gives 

cos. 5) = sin. 9 =]; 
but it is much simpler to fix the rolling wheel, which 
records this, directly on the bar carrying the pointer, 
instead of using a second equal circle, which would only 
give the same record in an opposite direction. Observe, 
that altering the sign merely means reversing the way in 
which the counter is figured. It is also to be noted that 
when @ = 0, =a, since, as we have seen, a is to be taken 


as — ; m for the area and moment of inertia, we see that 


the initial position of the rolling wheels, when the pointer 

is on the axis, must be such that their axles shall be 

parallel to the bar carrying the pointer. Again, since a 

= 0 for the statical moment, the plane of the rolling 

wheel for it must be parallel to the axis, and the axle at 
ight angles to it. 

n Amsler’s instrument the primary circle which we 
have mentioned is rep by two ares of circle— A H in 
the engraving—described about the same centre with radii 
to 2 and 3. There are two secondary circles, 
each with radius unity, one gearing with each of the two 
ares, and so pwre that the three centres are in a right 
line perpendicular to the axis. The whole machine is 
then confined to rectilinear motion by a frame C running 
along a steel ruler parallel tu the axis L, a pair of wheels 
P Q running in a V-shaped groove in the ruler being used 
instead of a mere sliding motion, which would give un- 
necessary and troublesome friction. G is a heavy 
steadying roller. K shows a bulb iron section being 
dealt wi K is an integrating wheel. 

The author did not attempt to describe the various 
adjustments of the machine designed to secure easy and 
exact working, and to avoid lost time in the spur gear. 
It was sufficient to state that the arrangements are 
exceedingly well devised. 


most 


TEcunicaL Epucation.—The Draper’s Com ha’ 
buildings 


generously offered a sum of £10,000 towards 


rojected for a school of applied science at Cowper-street, con- 

itionally upon an equal sum being raised to meet it, £5000 is 
already provided, and it is thought that other companies will be 
not allies to assist in this 


portion.—City Press. 


matter by contributing the remain- 
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RAILWAY CARRIAGE—WESTERN RAILWAY 
OF FRANCE, 


On the 27th of February we Meg ergs a working drawing 
showing the carriage portion of a first-class carriage on the 
Western Railway of France. This week we publish a second 
drawing, showing the under framing of the same vehicle. 
The carriage carries twenty-four passengers. The total 
length of the body is 20ft. 7in.; the width, 8ft. 9in.; the 
por ay 6ft. l}in.; and the length of the wheel base, 12ft. 3in. 
on gig are so complete that little description is 
aston he under frame is very well designed, and it will 
be seen that the buffer springs also act as draw ya 2 
The upholstery work of the carriage leaves nothing to 
desired. The doubling of the roof and floor keeps the inside 
of the carriage cool in summer and warm in winter, and does 
a good deal to diminish noise. 


THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of Patents. 


(3 come to our notice that some applicants 
“office Sales Department, for Patent Specifications, have caused 
muck unnecessary trouble and annoyance both to Macose Me and 
to the Patent-office officials 7 giving the number of the e of 
ENGINEER at which the S; they 

number of the Specification. 


to, tistead giving the 
The king at THe ENGINSER Index 


and giving Sp numbers there oly which only refer to pages, in 
place of turning to those pages and finding the numbers of the 
Specification. 


Grants and Dates of Provisional Protection for Six Months. 
5260. Pans yor bg ews Niext Sor, H. Ward and J. Ludlow, Bir- 


1879. 
» Menlow Park, New Jersey, U.S.— 


LECTRIC TA 
10th February, 
788. BRAKES for Wire Rores, Casves, &c., J. Mitchell, Gordon-street, 
Glasgow.—23rd February, 1880. 
for &c., G. Truswell, Bradford-road, Batley.—24th 
ry, 


Inventions Protected for Six Ll on the Deposit of 
Complete Specifica 
1162, Vatve, W. Wilson, U.S.—18th March, 


880. 

1198. Marine Governors, H. H. Lake, Southam: buildings, Lon Londen. 
—A communication from W. U. Fairbairn, H. T. MoClearn, and W. H. 
Ingersoll, Boston, U. March, 1880. 

1236. CoMBINING BRAID and Lace MACHINES, A. Budenbander, Alderman- 

, London.—A communica‘ from A, Henkels, Langerfeld, 
many.—23rd March, 1880. 


Patents on which the Stamp Duty of £50 has been Paid. 
Comrounp, T. Waller, Fish-street-hill, London.—28th 


1129. Vatve of Motive-power ENGINES, A. Collmann, Vienna,— 
1161. W. Wise, Chandos-chambers, Adelphi, London.—24th 


1188. Coatixa the of Casxs, H. C. Bachelor, Cannon-street, 
mdon.— 26th Mach, 1 
1254. Currina, &c., STONE, J.D. Brunton, Kentish Town, London.—20th 
March, 1877. 
1366. PROTECTION AGAINST Corrosion of the meee Surraces of 
Sream Borers, D. Phillips, Brompton.—7th A 


1835. Gases for Fire, L. Loewenthal, Elgin Elgin road, London. 
—llth May, i877. 


Sreerina Gear for Surps, W. B. Thompson, Dundee.—24th March, 
1160. W. P. Wilson, Asylum-road, Peckham, London.— 


24th March 

1179. SuppLyine At to the Arr Vessets of Pours, H. Wi in, 
Leeds, and G. Lewis, Moss Side, —26th March, 1877. 

1170. the Borroms of Snips, H. Studdy, Waddeton Court.—24th 


‘arch, 


7. 
1192, Knrrrinc Macuines, W. H. Al Laconia, New Hampshire, - 


1202. Wetpep and other Wrovour Iron Tunes, E. Peyton . Bourne 
Bordesley.—27th May ch, 1877. mer 


1173. Heatina Water by STEAM 
Marck. y Steam, T. Sheppard and W. Sheppard, Dudley. 


Be LUBRICATING APPARATUS, J. Nicoll, Dundee.—26th 


of Tin-pLate, W. R. Lake, South ton-buildi 
ARBURETTING LiGHTING Gas, C. A. Sirié, Paris. —28th 
1236. Steam Evores, J. Vivian, Mylor Me 
1255. Furnaces, W. R. Lake, + 
March, 1877. 
1259. Steet Pens, W. E. Wiley, March, 
and Batt Cocks or Taps, W. Pawson, 
los and Seow, J. March, 1877 
MO ve CARR . Scott-Moncrieff, lasgow.—28th 
‘March, 1877. 
1238. Getrina Coat, G. W. Elliott, Chowbent.—28th March, 1877. 
1244. Ores, D. Burns, Alaton.—20th March, 1877. 
Macurnery, J. "Hird, Ber! keley-road, Bishopston.—31st 
arch, 


1340. Giossine Lace, C. J. Cox 
April, 1877, CE, &., and J. P. Cox, Nottingham.—6th 


Patents on which the Stamp Duty of £100 has been Paid. 


Vessets, W. L. Winans, Grosvenor-square, London.—7th 


and Heatine Li A 
don.—-24th March, 1873. quips, W. Lawrence, St. Mary-axe, 


1084. Secr-actina MuLEs for Spinnin, J. Cocker, Tonge, iddleton. 
—24th March, 1873. 


Ratstne and Lowerina B. Hewitt and 8. Goff, Birming- 


ROPHONES, e, th +, 
1873, P London, —24th 
RANULATING MACHINE, W. M -Brown, South 
London.—8rd April, 1878. ” P 


1908 Bouts, J. W. Grover, Victorla-chambers, West- 

1176. C. Newton and G. Thorncliffe Iron- 
works, near Sheffield.—29th March, 1873. , 


Notices of Intention to Proceed with Patents, 
680. _— and Lamp Stoves, E. A. Rippingille, Holborn, London.—16th 
686. Pre Fasrics, J R. Hw 
&c., Enainrs, A. Forbes, keith, N.B.—17th February, 


716. for R. Redford, dish, near kport. 
719. Tare and Vauves, Dudley, 
App. Chandler and J. Chandler, 


758. Tea-LEar, W. 4 ~ Aberdeen. — 
765. CuEckine the ARRIVAL or DEPARTURE of 


don. 
775. Perm. W, 
4 Homersham, Roderick-road, London,— 


W. Scott, Shakespeare-road, London. 
801. Riverrina J. Shewell 


802. TextiLe Daivine Bewts, H. jlasgow. 
806. Hay-MAkING Macuiwes’ D.'8 D.8. irkmyro, Fort Gl 


from C. H. Horsey, F F.C. 


eer Patrerns upon Fasrics, J, H. Neave, Rainow, near 

eshe: 

832. Exrecrric Lamps, R. T. D. Brougham, Berkeley-square, Mayfair, 
London.—25th February, 1880. 

eo Crass Rooms, J. Stevens, Camden-road, London.—26th February, 


Types, J. M. Hepburn, Bow-street, London.—27th 
877. Water from Ciotn, W. Birch, Salford. 

889. Watcues, E. Wright, Northampton.— F 1880. 

963. Derecrion of Fire-pamp in Mies, J. Aitken, Falkirl N.B. 

967. ee Propvcts, 8. Clift, Conway, North Wales.—5th March, 


981. Macuives for Riverrine, R. Tweddell, Delahay-street, 

Westminster, and J. Platt and J. Fieldin; 

987. TREATMENT of H. Bessemer, Denmark-hill, and A. G. Bessemer, 
on W. Cotton, Loughborough.—6th March, 1880. 

939. Kyitrino Macnt Cc — 

999. Securinc Knoss, right, ‘High Gingerfield, Richmond.—sth 


larch, 

1025. Macuines for Currinc Coat in Mines, W. R. Lake, Southampton- 
buildings, London.—A communication from C. Morse. 

1¢27. Weavine Loonazes,” C. Cross, Manchester. —9th March, 1880. 

4158. Swimmine Apearatus, EB. G. Brewer, Chancery-lane, London.—A 
communication from A. P. Passet.—1l4th October, 1879. 

4742, Giove Fasteners, J. A eby, Handsworth. 

4748. Sarety VALVEs, J. G. 
munication from F. B. Scovell.—-Sist November, 1879. 

4768. Privizs, &c., R. Pease and T. Lupton, Bradford.—22nd November, 
1879. 


4774. Axves, H. Shiels, Balfour-street. Leith, N.B. 
4777. Sewine MACHINES, M. Hopkins, Walworth, and J. Hopkins, Cam- 


berwell. 

4783. Curtine, &., Woop, C. H. Pickles, 8. Smithson, and T. Pickles, 
Ravensthorpe. 

4786, &c., Ratbway Enotes, R. D. Todd and G. Todd, East 

Hill L R. Mack, Sterndale-road, Wandsworth. 

4791. of Woon Fiszes, W. A. Barlow, St. Paul’s-churchyard, 
London.—A cormmunication from P. Poulin. —24th November, 1879. 

«191. PERMANENT Way for Rattways, &c., J. Livesey and A. J. D. 

Victoria-chamb London. 

PREPARING Fire-PROOF MATERIAL, F. C. Glaser, Linden-strasse, 
a rlin.—A communication from the Vereinigte Koenigs and Laura- 

nette. 

4807. PREPARING FIRE-PROOF Glaser, Linden-strasse, 
Berlin.—A communication from the Vereinigte. Koenigs and Laura- 
huette. 

4808. Roturne Mitts, F. C. Glaser, Linden-strasse, Berlin.—A communi- 
cation from C, Erdmann. 

EXxTRAcTING and Avominium, &c., from Cray, &c., 


P. Kagenbusch, 

Fonxacts, J. Dodge, Atlantic Works, Newton Heath, near Man- 

este! 

4820, Gas Enaine, E, Edmonds, Fleet-street, London.—A communication 
from 8. Frangois. 

4821. Propucrion of Atioys of Nicks and W. Elmore, 
Blackfriars-road, Loudon. -25th November, 1879. 

4829, Pistons, &c., A. Oldham, Dukinfield. 

4842. TricyciEs, &c. J. Thomas, J, Slaughter, Coventry.— 
—26th November, 1879. 

4847. Heatina, &e., Arr of Rooms, T. D. Clare, B ‘ham, 

4849. STENCH “Tears, G. Claughton, Rodley, near Leeds.—27th November, 


1879. 
4868. Burninc Maonestum or other Limestone, F. C. Glaser, Linden- 
a — .—A communication from the Vercinigte-Koenigs and 
urahue' 
4869. Mincinc Meat and Vecetasies, W. E. Gedge, Wellington-street, 
Strand, London.—A communication ry. 
4879. of Iron and Tin, A. Gutensolin, Exmouth-street, 


4880. Kins, W. Kirby, Leeds. 
4881. Rotary ions E. G. Brewer, Chancery-lane, London.—A com- 
munication from J. alavard. 
4883. ScurcHING, and Compine &c., G. Lowry, Salford. 
28th November, 1879. 


4891. TREATMENT of Hines, F. Frankfort-on-the-Maine, Germany. 
—A communication from F. K: napp. 

4893. Fire Extineuisners, G. ‘von Nawrocki, Leipziger-strasse, 
Berlin.—A communication from H. Béhle. 

4900. Leatuer, F. Wirth, Frankfort-on-the-Maine, Germany.—A com- 


munication from F. Knapp. 
ULATORS, C. E. Hearson, Southwark-street, 


4901. GOVERNORS or 

4908, Conversation by TeLePHone, C. E. Schribner, Guild- 
ford-street, London.—Partly a communication from G. D. Clark, M. G. 
Kellogg, and G. B. Scott.—29th November, 1879. 

4919. AsH SHoots, &c., J. street, London.—A com- 
munication from J. PS let D , 1879. 

4925. Prorectine Merats, M. H. Smith, Halifax. 

4939. Journats and Bearinos, B. J. B. Mills, Southampton-buildings, 

on.—A communication from J. H. McLean.—2nd December, 1879. 
4961. for Horsgs, J. Spencer, Euston-road, London,—4th December, 


1879. 
&c., Sirk, 8. C. Lister, Manningham.—8¢h December, 


5045. J. Imray, Southam: -buildings, London.—A 

communication from J. Peichl.—9th teens 1879. 

5059. Sranps for Decanters, &c., G. W. Betjemann, Pentonville-road, 
London.—10th December, 1879. 

5183. Provans, J. Howard, Bedford.—15th December, 1879. 

6156. Licnt REGULATORS, 8. Pitt, Sutton.—A communication 
from C. E. Scribner.—16th December, a 

5239. for Steam, &c., Evornes, J Lincoln’s-inn- 
fields, London.—A communication from F, Winters,—22nd December, 

1879. 


5267. Gas Lamps, W. T. Sugg, Vincent-street, W 

6277. AUTOMATICALLY WEIGHING GRAIN, &e., A. M. lark, -lane, 
London.—A communication from W. H. Allen.—24th December, 1 

5380. TREATING Siemens’ Direct Iron, B. Hunt, Serle-street, Lincoln’s- 
inn, don. A communication from E. Wheeler. — 31st December, 1879. 

121, AxLe-Boxes, J. Y , Bunker Hill.—10ta January, 1880. 

a16, Cars and Cure em ed in Spinwine, J. Aked, Halifax.—17th 
anuary, 

282. GAS-BURNERS, W. T. Sugg, Vincent-street, Westminster.—22nd 


January, 

$54. PERAMBULATORS, J. Watterworth, Hull.—27th ee 1880. 

528. Looms for Vasvine, D. Sowden, M. Sowden, and A. Sowden, Brad- 
ford.—6th February, 1880. 

590. FINISHING Pine’ Fannics, 8. C. Lister and J. R. y Gispert, Manning- 

658. &e., —lith Feb- 
ruary, 1 

682. OxTORNATING, &c., Matt and other Liquors, G. G. Cave, Dowlais.— 
17th February, 1880. 

718. SELF-FEEDING APPARATUS Macurnes, E. W. Pamplin, 
Teversham.—18th February, 1 

G. Truswell, Bradford-road, Batley. —24th 

* Hoes ‘worked by Manvat Power, R, Smith, Sutton-le-Marsh.—25th 

ebruary, 1 

977. A ag» Motes, J. Hendry, Partick, N.B.—A communication from 
H. Hendry.—6th March, 1880. 

Roiune Tea Leaves, A. C. G. Thompson, Chiswick.—9th March, 

= Srawpanp Liquip Measures, D. Moulton, Birmingham.—10th 


CoLLapsiBLe Tube Vatve, W. Wilson, Oakland, U.S.—18th March, 


1198. H. H. Lake, Sou’ n-buildings, London.—A com- 
munication from WU. . McClearn, and W. H. Ingersoll. 
—19th March, 1880, 


1236. Compininc Brarp and Lace Macuines, A. Btidenbinder, Alder- 
— —A communication from A. Henkels.—23rd March, 


ve ol a 
at the office of the Commissioners of Patents within twenty-one 


List of Specifications published during the week ending 
March 27th, 1880, 
2044*, 4d.; 2909*, 6d.; 2861, 4d.; , 8d.; 8085, 
.; 8095, 6d.; 3113, 8d.; 3140, 6d.; 3156, 4d.; 3164, 6d.; 8172, 6d.; 
8185, 6d.; 8201, 6d.; 3207, 8d.; 8208, 6d.; 3209, Gd.; 3216, 6d.; 8217, 4d.; 
8d.; 8244, 6d.; 3247, Gd.; 3258, 6d.; 3294, 6d.; Od; 
8323, 6d.; 8329, 4d.; 3351, 4d.; 3855, 6d.; 3964, 2d.; 3367, 2d.; 8368, 2d.; 
8871, 2d.; 8874, 2d.; 3391, 6d.; 3394, 2d.; 3597, 2d.; , 2d.; 8400, 2d.; 
, 2d.; 3405, 3412, 3415, 3416, 2d.; 3418, 6d.; 3419, 2d.; 
8420, 2d.; 8423, 2d.; 3426, 2d.; 3431, 2d.; 3432, 2d.; 3434, 3437, 
8442, 2d.; 4d.; 8446, 2d.; 8447, 6d.; ), 8452, 2d.; 3457, 2d.; 


2d.; 3459, 2d.; 3460, 2d.; 3461, 


6d.; 2d.; 3465, 2d.; 3466, 2d.; 


*,* Specifications will be forwarded by post from the Leva par ce on 
roceipt of the amount of price and post Sums 8. must be 
remitted by Post-office order, made Payable at the Post 5, 
Holborn, to Mr. H. Reader Lack, her Majesty's Patent-office, Sou 


ton-' buildings, -lane, London, 


ABSTRACTS OF SPEOIFIOATIONS. 


by oursel Tar En 


23'70. Apparatus ror THE FILTRATION OF FLuibs, J. B. Dancer.—Dated 
June, 1879. 6d. 

Two glass vessels are a aged one over the other, and each fitted with 
an air-tight cover, in which an aperture is left, to receive a flexible tube 
when required. e bottom of the upper vessel is secured to a cell con- 
eae the filters, which are circular in form, and com of linen, 

ee Sry asbestos, spun glass, or other suitable material. ‘To the 
aie of the cell is attach a tube, which descends inside the lower 
vessel. A small pump, which both exhausts or condenses, is supplied 
with these filters. 


2000. Arracuina Knoss To Spinpies, F. Kyland.—Dated 17th June, 1879. 


me “neck of the handle is formed with an undercut cam fig are 
and it is cast over a tubular core of tin of the same size as the spin 

The rose plate is formed with a rib in its inner periphery correspon 

to the form of the neck, so that by passing the neck into the rose by 
fitting the } reagomcrad in the space lett in in the rib, and turning the handle, 
the projec on en, under the rib and the knob is prevented from 
being withdrawn from the rose plate. 


2415. Wixpmuts, C. W. Ewing.—Dated 18th June, 1879. 8d. 

A drum on a horizontal axle revolves in a conchoidal hood, the mouth 
of which faces the wind, and on the periphery of the drum are curved 
vanes, Across the lower half of the mouth of the hood fixed vanes are 

placed so as to throw up the wind on the lower of the drum. _ 
PF these drums are placed side by side, and revolve in a horizontal 
round a hollow pivot, the wind entering at the mouth of the hi a} 
leaving it by circular apertures in the sides. 

2562. Friction Gearina, H. J. Haddan.—Dated 26th June, 1879.—(A com- 
munication.) 4d. 

Several rollers are inserted between the nave of a wheel and its axle, 

are arranged obliquely an o rection, and w! 
the axle, as well as in the Ped, nee a of the nave. sages 
2808. Distrisutine AND Composine FoR PRINTING, 0. Bisle.—Dated 
10th July, 1879. 6d. 

The apparatus consists of an inclined tube with grooves extending 
from the bp omy to the lower end for the free passage of the iad The 
type slide down the ch and pped at the ends by the bevelled 
edge of a bar, which by being tilted directs the overhanging types into 
channels 1 to the case, which works in guides and is suspended 
verticully by a spiral spring. 

2827. Looms, J. Butterworth, W. Dickinson, and C. Catlow.—Dated llth 
July, 1879. 6d. 

This relates, First, to a new method of working the healds ; Secondly, 
to apparatus for regulating the taking bona ye A action of the cloth roller’: $ 
Thirdly, improvements for Swengthenes e reed ; Fourthly, means for 
the contraction and narrowing of the’ piece H 

ifthly, to an improved weighting or turning-off motion ; ‘thi; 
an excentric boss for loose pulley to work connection wi 
fixed or fast pulleys. 


sem. Locks, F. C. Glaser.—Dated 11th July, 1879.—(4 communication.) 


This relates to a universal circle-lock system without springs and 

with loosely inserted locking parts consisting of an ordinary bolt moved 

A oe key, a night bolt te prevent the opening of the lock and a catch to 
ide against the pressure of heavy pressers. 


PoLisHIna, Heywood and J, Holland.—Dated 12th July, 


The : rollers which carry the yarn are made of metal tubes with anti- 
friction rings or pulleys at end. At one end of one or both of such 
tubular rollers is fitted a sunken toothed wheel, which, when the roller 
are in ition, takes into a correspondin; wheel attached to of an 
— ie pulley, upon which the anti-friction ring or ley of the 
roller rests, 


2848. Firng-arms, J. MacNaughton.—Dated 12th July, 


1879, . 

A hook is formed at the lower end of each side of the lever which 
oe out the ne sates of of the extractor by the opening of the barrel, 
hich raises th kk and causes the hooks to take into projections on the 

upper part of the slot in the breech piece on each side of the sec’ 

as this is removed, and, so out the extractor spindle muc: 
further than by the ordinary’ cam and swivelling action on the wu 

part of the ae The rib between the barrels extends backwards +4 

a slot in the breech block, and has a slot in it so as to be locked b 
horizontal swivelling segmental bolt on the upper part of the spindle of 
an arrangement of top lever, which also actuates the lower locking double 
ip bolts. The hammers are pressed to full cock by asliding bar attached 
the rear end of the double grip bolt which raises the hammers as the 
lever removes the bolts. The general arrangement of limbs or work of 
os ve on the trigger plate is such that all may be _—— with the 
unscrewing three screws. A single blade sere spring is split 
e centre front and works both seres. An inguovel form of 
connecting link motion is used between the main spring and tumbler or 
cock. A safety bolt is used to secure the triggers, and also the main 
springs when the lock is at full cock. The pistons are carried back from 
boy face of the action where they strike the cap within their holes, so as 
to give the hammers a greater range of alge or swing. A slot is 
formed in the strap over the hammer heads, and is fitted ih a piece of 

glass so as to enable the user to see if the gun is at full cock or not. 


Reapina Macuines, H. R. Lumley.—Dated 15th July, 1879.—( Void.) 


The machine is propelled forwards in advance of a traction e, the 
cutters extending on each side beyond the travelling wheels, e@ corn 
is pressed against the cutters by wooden sweeps, and on to an endless 
band carrying spikes at intervals between which the cut crop falls und is 
carried to a receiving frame also fitted with a travelling band leading to 
a thrashing chamber. 


Son Macuine, 7. Holt and T. Duncan.—Dated July, 


A y thy lever is fitted with two setting blocks iw one on 
each side of the saw in conjunction with two stationary blocks through 
which the saw passes, and so arranged as to take off or aa on the set of 
the saw without making any alteration or changirg of the blocks. 
the same lever is an adjustable stud, which works a slide yen a catch for 
feeding the saw, and easily adjustable to suit any pitch of tooth. 
2893. AND REGULATING THE ANGLE Tomer Looxine 
F. Hoyer.—Dated 16th July, 1879. 
tchet arm is attached to the 
with a stop regres toone of the standards. 
THE VALVEs or STEAM OR Hypraviic &., H. 
— Dated 17th July, 1879. 6d. 

The. the main shaft upon which are of the valves 
is bored cut to receive a hollow sleeve or a a fe ecting them so 
together, the sleeve ha’ operate to to- motion 

ion of it en suc on 

me and Lr a bon which allows a forked bar to clasp the sleeve. 
One end of the wn fulcrummed to a fixed point and the other forms the 
to operate the sleeve. The sleeve has a helical slot passing 

para it, over which is placed the portion of the excentric usually 
= e shaft ; and this loose ion of the excentric is pro- 
vided with a pin which through the shaft and projects ge the 
sleeve slot. A — of the shaft is cut away to allow the to rotate 
id the axis of the main 


roun such po being made long en 
to put the valves in motion for the forward and backward " asttin of Wee 


2048. Suiprs’ Licuts, &., 4. M. Clark.—Dated 19th July, 1879.—(A com- 
munication.) 6d 


during five seconds an a flash at 
it is ecliyeed for five seconds 


2054. FOR Meat, W. and 7. C. Ovens.—Dated 


July, 1879. 
The meat is cut by knives carried in 


L ; 
a A m light is used for starboard and a red light for port, both being 
pes saaremannesce visible as an ordinary fixed or permanent light through an are of 90 deg. 
from right ahead to right abeam, and through another arc of 90 deg. from F 
abeam to as an intermittent or light, displayed 
other. 
) 


~ the left-hand side of the centre 
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2071. Srainc Bens, EB. 7. Hughes.—Dated 22nd July, 1879.—{A com- 
-. munication.) Gd. 
8 springs are attached to a bar at one end of the bed, and similar 
are attached to a bar at the other end, the two sets of springs 
being connected by a series of links, the longitudinal links of one line 
being connected to the links of another line by transverse links. 
2978. — Pops, asp Meters, 8. C. Davidson.— Dated 22nd 
July, 1879. 
A flat circular disc rotates on an axle and has a flange at right angles 
to its face on one or both faces. This flange is ex: to the axle, and 
the disc rotates in a closely fitting casing circular at the periphery of the 
disc, flat on the sides, and having the central space between the axle of 
disc and the parts of the flange nearest to the axle occupied by a boss 
attached to a side of the casing, and of the same depth asthe flange. An 
annular trough is thus formed between the boss and the outer parts of 
the casing, and when the disc revolves the nee yoome along a 
this trough, the outer surfaces of the flange, which are farthest from 
centre of the disc, being in constant contact with the inner side, which is 
formed by this boss, and the edges of the flange are in contact with the 
side of the casing. The central boss aud the outer part of the casing are 
recessed to hold a slide valve, which extends across the trough between 
the recesses. The valve is slotted to let the flange of the diss pass 
through it, and as the valve has room to slide from side to side to the 
full extent of the width of the trough, the disc, when it revolves, causes 
this slot, and thereby to move the valve to 
ro. 


2981. CLosixe or Bacs or Paper, Liven, &c., .Planche.—Dated 22nd 
July, 1879. 6d. 

A to convey samples of in or other substance by in 
which the mouth is securely Genk 9 without gumming, is formed from a 
rectangular piece of paper or other material, and is folded by two parallel 
creases into three parts, two of equal width, and the third about half 
that of the others. A strip is cut off the bottom from the two side flaps, 
leaving a centre portion to close the bottom of the bag. A short distance 
below the top of the paper the small left-hand flap is cut straight across, 
so that when this flap is folded over a square ear is left projecting from 
. The angle the shortened 
side flap is then turned down, and the proj cl 
eons the top of the bag is folded down pe eye f from right to 
left, so as to form a right angle triangle, the apex of which is then 
inserted under the left-hand flap. The triangle is then folded in half. 
and the projecting ear is brought into a tion where it can be i: 
in its triangular form under the first folded triangle. 

2098. Lockinc Devices, H. J. Haddan.—Dated 23rd July, 1879.—(A com- 
munication.) 6d. 

A seal lock is fixed on a carriage or other door and provided with a 
hi hook, which when the door is to be shut is lifted, and when shut, 
the hook is pressed down, so that a projection on it falls into an eye on 
the side of the carriage. The lock consists of a double case, a hin 
snapple plate, a tumbler acted upon by spiral springs, a punching device, 
a stop and an arrangement to hold the lead. ie key serves as a 
lever, and also a controlling mechanism. 

3008. Beps anp SieePinc Cots, W. Exall.--Dated 24th July, 1879. 6d. 

An oblong wood or metal frame is covered with webbing and suspended 
by the corners to a wall or upright by means of cords or chains. The 
bed clothes are secured to the frame on the wall side. When not in use 
the bed may be side 
of the frame which rests against it. 

3016. Constructinc, WaRMING, AXD VENTILATING BuILpiNos, A. Ball.— 
Dated 24th “yo 1879. ~ (Provisional protection not allowed.) 4d. 

This relates to the construction of houses, the partition walls being so 
arranged between the rooms that only one chimney may be required, and 
that a double-faced grate with hot-air chambers — heat-conducti; 
channels may be between the two rooms and warm m, as Ww 
as the chambers above, by means of tubes or channels which conduct the 
heat to them. 

3019. Srups or Souitatres, 7. Southgate.—Dated 24th July, 1879. 6d. 

The front of the stud is hollow, and to the back thereof is 

a hollow neck to receive a divided stem, secu to the back of 
the stud The ends of this stem are fitted with catches which spring 
over the back plate when forced up the hollow neck. In order to stent 

catches, the front of the stud is made movable, and b —— 
this part downwards the catches are released and the back rf the stu 
may then be withdrawn. 


aces Lire Buoy Apparatus, 4. W. Shepheard.—Dated 25th July, 1879. 


To the any sices of the life buoys is swung a frame of an arched 
form or other suitable shape at or about its centre, with a staff rising 
therefrom to carry a flag or other suitable indicating signal 
with or without a signal light for night use 
audible signal. 

3027. Vetocirepes, &c., W. Hillman.—Dated 25th July, 1879. 6d. 

This consists of a journal wry which has one or more series or rows 
of spherical or other rollers fitted in grooves or channels in the bearing, 
and in the part that rotates therein, and with or without a perforated 
ring or rings for keeping the halls in place, and which ng has its 
lower ~ fitted adjustably within its upper part and provided with 
suitable means for adjusting the lower part. 

3028. ans, H.-J. Haddan. —Dated 25th July, 1879.—A communica- 
tion.) 6d. 

This consists of revolving teasle rollers with variab’e tension, and in 
the means of producing or varying their motion and tension. 

3030. Heatinc anp PuppLinc FuRNACES FOR THE MANUFACTURE OF 
Iron anv Steet, A. J. New and 8. Thomas.—Dated 25th July, 1879.— 
(A communication.) 8d. 

This consists in so constructing a furnace that the waste heat instead 
of ae directly up a chimney, is caused to pass into a receiver or hot 
air chamber, where it can be utilised for the heating of air which is 
driven into the furnace by means of a fan or blowing engine, in order to 
feed the fire with hot air instead of cold, thus effecting a great saving of 
os: or a portion of the waste heat may be utilised for the making of 

eam. 


for day use, 
a bell to create an 


3033. Mores, H. Muson.—Dated 25th July, 1879. 6d. 
Conveniently situated on'the framing of the mule headstock is fixed a 
bracket having an adjustable beering connected thereto. This bearing 
ies a grooved pulley, which is driven by a band or r from the 
countershaft above. On the same shaft as this grooved pulley is keyed 
a pinion, which gears into and drives the backing off spur wheel, which 
-off lever, 
wire in backing off. 
3037. Looms, J. Bywater and C. 
In the 
employ 


Bedford. —Dated 25th July, 1879. 6d. 
ging apparatus for double-acting jacquards two catches are 
for turning the cylinder, one controlling the series of lags 
to — the a those to or elevate the warp 
ng controlled by the other catch, in order to cause the instantaneous 
change of the jack hook from one lifting bar to the other. When the 
arrang is adapted for producing a double shedding motion the 
needles are made double, so that the pressure received by the first needle 
of cach pair is transmitted to the second by a spiral spring which operates 
at the precise moment that the lifting bars are opposite each other. One 
or more irregular cams are employed working upon a fixed stud and 
having notches at different distances from the stud corresponding to the 
required to be effected in the positions of the shuttle boxes. An 
improved joint for the jack rods and Jevers for raising the healds is 
formed by making on the end of one of the parts a nearly circular metal 
segment which enters a concave slot formed in the other part, the two 
parts wing kept together by a tail piece attached to the part carrying the 

segment. 
9063. Cuairs, S. Pitt.—Dated 26th July, 1879.—(A communica- 
20n. 

This relates to improvements on patent No. 109 of the year 1878, and con- 
sists of forming the elevating and supporting plunger with a fixed cross- 
bar upon its upper end, on which the chair body is pivotted, so that it is 
free to be rocked, tilted, or inclined relatively to the plunger and to the 
base in which the plunger is reciprocated in raising and lowering the 
chair. The plunger has a longitudinal groove for the reception of a bolt 
working endwise through the upper end of the base and transversely to 
the bore. This groove serves to e* the plunger in its movements up 
and down in the fluid cylinder. e bolt is withdrawn when it is desired 
to turn the seat round. Projecting from the front of the cross-bar, on 
which the chair body rocks, is a vertical sector or curved rack, in the 
teeth of which onan a lug on a pivotted detent frame, the lug 
released by a ti le when desired to rock or tilt the chair. The bac’ 
of the chair is mounted so that it can be moved in any direction desired, 
and the foot! has a wide range of movement, and may be firmly 
locked in its adjusted position. Arm and head rests are provided. 


3055. Cacenpar Clock Movement, J. Merzbach.— Dated 26th July, 1879. 
—(A communication.) 6d. 
having no special weight or 


the clock movement to which it is 
connec! 


3056. Wasuisc Macuines, R. D. Bennett.—Dated 26th July, 1879. 6d. 
This consists in the cm t of a quadrant vi rubber in 
combination with a curved buoyant yielding bed to receive articles. 
3057. Warer Reoutarinc anp Waste Preventine, &c., W. White.— 
Dated 26th July, 1879. 6d. 


This relates, ipping vessel ; Secondly, 


3050. Cuemicat Fine Extinovisuers ror Suiprs, &c., 4. M. Granger. 
—Dated 28th July, 1879. 1s. 2d. 


3115. Steam Brakes ror Rattways, H. E. Newton.—Dated 31st July, 
1879.—(A communication.) 

actua’ way carriage es, 01 use of steam power ap 
imparting rotary motion to such shaft, and a means of indicating the 
t of axial motion imparted tc such shaft. 


the dry gaseous 
carbonic acid in sm volume, in tradistinction to the 
use of a limited quantity of the same dissolved in water under pressure. 
The means ad: to carry out this principle consist generally in the 
of soda, a set of superposed vessels, a subjacent reservoir, an 
an air pump for charging the acid vessels from the reservoir, the whole 
being combined by means of communicating pipes controlled by valves, 
so that the acid may be forced from the reservoir in the hold of a boat 
only when the effective power of the gas is required, hereby - 
dental admixture of the chemicals is from the motion of the vessels or 
from other causes completely a’ 


Apparatus FoR SHavine, E. Kaulbach.—Dated 28th July, 1879. 


A razor or blade has a narrow groove cut longitudinally at the back and 
ey down each end. Into this groove is fitted, so as to 
be removed at pleasure, a bridge, having two arms supporting a scall 
band parallel with the bridge, but bent slightly downwards at a suitable 

ie. This band projects slightly beyond the edge of the blade. To the 
idge is affixed vertically a handle which works on a pivot. The action 
of the handle is limited by a check. A metal fork, fit accurately into 
the groove, and having either a rigid handle or ing like an y 
clasp knife, is used to hold the blade for setting. 
8065. Screw anp Lever Presses, G. Wrightson and J. H. Ladd.—Dated 
28th July, 1879. 6d. * 

This relates to improvements on patent No. 3003, dated 12th Septem- 
ber, 1873, and consists in providing a pon with a main shaft, upon 
which at one end is a pulley fora belt driven by the motor. The shaft 
has at the other end a wheel or roller form’ a friction pinion, which 
is arranged in combination with a large wheel, fixed on a countershaft 
parallel with the driving or main shaft. The friction wheel has an inner 
and an outer frictional surface, and the pinion projects between the two, 
and is so that it may be peice to gear with either the outer or 
large surface to impart a slow motion to the follower and a very powerful 
pressure, but when desired to raise the follower the pinion is caused to 

ear with the inner or small surface of the wheel, when the follower will 
ve a comparatively quick motion. 
3068. Gas, W. Lake.—Dated 28th July, 1879.—(A com- 

tilising by their conversion into perma: 

re a process for wi y their con ion in - 
nent gus various hydrocarbons existing in the tar which from the 
retorts in which coal or other bitumi bt is distilled for the 
manufacture of gas, such process consisting in first subjecting the tar to 
separating and vapor such hydrocarbons, and subsequently passing 
the vapours so obtained, with the gas from the retorts, through a heated 
converter in which the said vapours are converted into permanent gas. 


3071. CaLeNpERING Macuinery, W. R. Schiirmann.— 
Dated 28th July, 1879. 6d. 
Ina hine for operating upon piece goods any given number of 
horizontal rolls are arranged one above the other to receive between them 
the lengths of paper which are drawn off from loose cores, and passing 
between the two topmost rolls d ds in a sinuous course to the 
bottom ruller, whence they are drawn off and wound on to another 


core. 
3079. Pitt.—Dated 29th July, 1879.—(A communi- 
cation 

This relates, First, to the shuttle, which is constructed with a projec- 
tion on its face, whereby at a particular juncture of the retrograde move- 
ment of the shuttle in addition to the pull exerted from the delivery eye 
by the movement of the shuttle, a lateral pressure is exerted on the thread, 
having the effect to tighten the stitch ; Secondly, to a U-shaped bobbin 
or = holder arran:; to open out from or close into the aperture of a 
shuttle for a sewing machine to deliver the bobbin or cop, or to return it 
to its place in such shuttle. 

3081. Preventinc Fraup in Cueques, T. W. Evans.—Dated 29th 
July, 1879. 4d. 

This consists in the forming of serrated or tooth-like projections on a 
suitable surface, with corresponding on another surface, to be 
applied to the semi-perforation or partial breaking up of the material of 
auy cheque. 

3085. Recutators ror tHe Evecrric Liant, B. J. B. Milis.—Dated 30th 


July, 1879.—(A communication.) 6d. 

The carbons are carried by su: which slide vertically, and are 
formed with rack tecth to gear with a toothed pinion, which, according 
as it turns to the right or to the left, causes the points of the carbons to 
approach or separate from each other. Upon the axis of this pinion is 
fixed a larger wheel toothed around its circumference, and upon which 
acts a eed instrument carried by a balance or pendulum, which is 
furnished with an iron armature ted by the electro-magnet traversed 
by the current. Twostops limit the motion of this balance or pendulum, 
which is drawn back by a spring in opposition to the electro-magnet. 
The regulating instrument is formed simply of a tooth fixed to the 
extremity of a spring carried by a cross piece fixed to the balance or 
pendulum, and the tension of which is regulated by a screw. 

3087. Pumpinc Encrne, J. Melnnes.— Dated 30th July, 1879. 6d. 
The cylinder has fitted at each end of it a tappet to be moved by the 
when completing its stroke; and the two tappets alternately 
move a pair of valves which admit the steam or other motive fluid to 
alternately on two pistons fixed on the opposite ends of the main 
valve so as to move that spindle. The » in which the end pistons 
of the main valve work communicate with the exhaust pipe or atmo- 
yee by passages which are covered by the pistons before completing 
eir strokes, in consequence of which a quantity of steam or air is con- 
oe so as to act as a cushion to stop the motion of the main valve with- 
out noise. 


BassiINETTE PERAMBOLATOR, C. F. Owen.—Dated 30th 
uly 

The body is made of wicker work, and is provided with a hood which 
is reversible or capable of being turned over either the front or the back 
seat, as may be required. The body can be converted either into a single 
or double p bulator or a bassinette, and if required it may be detached 
from the carriage and wheels, and mounted on pivots in a stand, so as to 
be converted into a swing bassinette. 

3002. Perroratine Cueques, &c., A. Sherlaw.—Dated 30th July, 1879. 


6d. 

This consists in the construction of a machine for orating documents 
by the employment of wheels carrying es and dies suitably 
mounted, or a system of revolving punches with a resilient bed plate. 
S088, Oneoven Drivinc Lever or Crank, R. C. Ross.— Dated 30th July, 

This consists in increasing or diminishing the distance of the handle or 
mover from the centre of a compound driving lever or crank by an action 
self-adjusting according to the power required. 


3004. Loops ror Susrenpine Coats, &c., C. Kesseler.—Dated 30th July, 
1879.-+4 communication.) 

This of each connected to a flat 
or convex nm by a sm: or ti to the upper portion of 
buttons provided centre with a screw 

or which is passed through the cloth of the coat and through 
or into a tapped washer on the other side of such cloth, 


3104. Exrractinc Moisture rrom Yeast AND Hops, J. Siddeley and A. 
M. Dearn.— Dated 31st July, 1879. 6d. 
The containing vessel or drum made of perforated metal, wire work, 
or other open material is mounted on a horizontal or nearly horizontal 
resting in bearings at or near both ends, and m is given 
thereto by a pulley and belt or other mechanism. 
3105. Maxine “ Dummys” orn “ Formers” ror Suapine, 
ING, OR PROFILING ——— A. Muir.— Dated 31st July, 1879. 4d. 
— consists in milling the ‘ummy from a template of the desired 
orm, 


os. Locks ror Cigar Boxes, J. Betjemann.—Dated 31st July, 1879. 


This consists in com a lock with flay led with 
a ‘ bining a hinged flap provid a 


3107. Casks, A. IW. Gillman and 8. Spencer.— Dated July, 1879. 6d. 
The cask is formed in two parts divided are oe of staves 


3108. on Overs ror Bricks, Lie, &€., G. W. von Nawrocki.— 
Dated 31st July, 1879.—{A communication.) 6d. 

This consists in the ion of a kiln wherein a regulated supply 

of air is admitted to the fuel, so as to effect by its imperfect b 


$126. Vatves ror Aim AND orHer Pomps, F. Smith.—Dated lst 
August, 1879. 6d. 

This consists of rubber valves having working parts of brass or other 
motal, with a brass or metal plate in centre. 

3127. VacrnaL SyRincEs, KR. H. Woodward.—Dated 1st August, 1879.— 
(Complete.)—(Voud.) 4d. 

This consists in the combination of an air conducting tube with the 
vaginal tube and the compressible bulb of a vaginal syringe. 
$128. Susrenptve Noss-Baas, C. Bastand.—Dated 1st August, 1879.— 

(Not proceeded with.) 2d. 

This slams to two devices somewhat in the form of buckles, each one 
of which has upon it a small ved pulley or roller. The devices are 
made in such a manner that the ordinary strap which is attached to the 
nose-bag may pass through them, so that when the strap and bag have 
been placed in position on the horse, one of the said devices is upon one 
side and the othr upon the other side of the horse’s head, at the upper 
part thereof. 
$131. Cauckine anp CentrReING Pipes, 7. Millburn and C. W. Haydon. 

— Dated 2nd August, 1879. 6d. 

This relates to the centreing chucks attached to the lathe spindle and 
mounted on a following centre, in which chucks, blocks, dogs, or dies 
are thrust out by means of curved surfaces. 

3133. CLeanineG, on Puriryine Meat, &c., W. Bennett. —Datel 
2nd August, 1879. 6d. 

This consists in the employment of a series of superposed sieves, 
having a rotary oscillating or curvilinear motion. 

3138. SuHarrenine THE CuTTeRs oF REAPING AND MowinG MACHINES, 
W. Clark.—Dated 4th August, 1879.—(A communication.) 8d. 
This relates to the combination with a rotary asamp tad of a cutter 


holder or clamp, mounted upon a system of ting levers regulated 

by slotted connections. 

3139. Coryixc Apparatus, &., 7. H. Taylor.—Dated 4th 
August, 1879. 4d. 


This consists of a case ef wood with a strong hinge at the back con- 
nected to an iron or metal bani arranged transversely from back to 
front, both on or around the upper and lower — To the top band at 
the front edge is attached a lever by a link or links allowing the lever to 
fall on the top, which lever acts on a hooked fulcrum fixed to the lower 
part in front of the case in such a manner as draw down the upper 
~ of the case, or plate, or lid as a press, and retain its position when 
orced over the centre, whereby the two parts are locked together, giving 
a sufficient pressure for copying. 
$142. Steam Generators, 7. Russell.—Dated 5th August, 1879.—(A com- 
munication.) 4d. 

This consists in forming the sides of the combustion chamber of tubes 
or their equivalents, which communicate at their upper ends with the 
upper part of the water space of the boiler, their lower ends communi- 
cating with the lower part of the water space below the fire-bars of the 
boiler, either directly or by being led into a space which is in communi- 
cation with the said lower part of the water space. 


3148. Union Joint on CoupLine For Pires ayp Tubes, R. Lowrie.—Dated 
5th August, 18/9. 4d. 

This consists of a clamping coupling for cting flexible and other 
draught pipes with their taps. 

3150. Barrep Fence Wire, A. M. Clark.—Dated 5th August, 1879.— 
(A communication.) 6d. 

This machine consists of a stationary jaw made with a s' t 
grooved face, a movable jaw, made with an inclined face, a jaw bracket 
with a pulley for wrapping the strip of sheet metal around a wire, andin 
the combination of a stationary hollow spindle, rotary sleeve, grooved 
feed rollers, and their driving gearing, &c. 
$151. Savery Wixvow-cLeanina Cuains, A. M. Clark, — Dated Sth 

August, 1879.—(A communication.) 6d. 

This consists in the combination of a platform, folding guards, 
supports, steps, braces, and their auxiliary parts and mechanism. 

3152. Finisuine Zivc-coatep Wire, A. M. Clark.—Dated bth August, 
1879.—(A communication.) 6d. 

This consists in a cup, tube, or chamber slotted to allow the passage of 
the wire on emerging from the bath of melted zinc, and designed to con- 
om asbestos or other non-inflammable fibrous substance compressed 

erein, 

3153. Instrument ror ENABLING Dear Persons To Hear, W. R. Lake.— 
Dated Sth August, 1879.- (A communication.) 6d. 

This consists of a vibrating soncrous plate, or series of such plates, 
strained or capable of being strained to responsive to wive sounds, 
and adapted to i sound by contact with the teeth. 

3158. Furnace Grates, A. Kohlhoter.— Dated 6th August, 1879. 6d. 

This consists in the construction of furnace grates wherein each 
furnace bar has a deep extension on its underside, by which it is con- 
nected loosely to a loop on a transverse bar that serves both to tie all the 
bars of one row together and to impart to them a rocking motion on 
their bearings. 

3162. Iron anp a S. Pitt.—Dated 6th August, 1879.—(A communica- 


tion.)—( Void.) 

This consists in utilis the action of substances such as alkalies, 
alkaline earths, fluorides, chlorides, and specially the fluoride of calcium 
and chloride of sodium, which, added in small proportions to the tribasic 
phosphates of lime and manganese, have the property of uniting partially 
with them, and rendering their composition more complex, but fusible 
and irreducible in the converter. ° 
3165. Feepinc anp Compressine MECHANISM FOR CarpINc Enornes, W. 

RK. Lake.—Dated 6th August, 1879.—( A communication.) 5 

This consists in calender rolisga carrier and a plate vibrating in the 
direction of the motion of the carrier, in combination with the crank 
shaft, ting-rod, and operating hani 
8166. PensoLpers, D. Cameron.—Dated 6th August, 1879. 6d. 

This consists in making in the tubular metallic part or barrel of the 
penholder a series of slits or piercings. 

3167. Corkscrews, W. B. Hipkins.—Dated 6th August, 1879. 6d. 

This consists in the construction of a hollow or forked head and side 
bars, constituting the flat frame of the corkscrew, the hollow or forked 
head containing a pinion and the inner part, when folded, of the jointed 
actuating lever, and the side bars guiding the rack bar. 


3176. Treatine Bankers’ Cueques, &c., H. B. N. Mason and J. Price.— 
Dated 7th August, 1879. 6d. 
This consists in perforating cheques with tions indicating the 
amount which the value of the cheque does not exceed and also in the 
hinery for effecting the perforation. 
3177. Gas Burners, A. M. Silber.—Dated 7th August, 1879. 
This consists in the use, in combinati 


4d, 
ion with a multiple gas burner, of 
one or more partitions between the contiguous burners. 
TeMPLEs FOR Looms, IV. Chetham.—Dated 8th August, 

This consists of a hollow casting so formed that grooves can be cut in 
the same with a circular cutter, and in these ves the or washers 
are placed and mounted upon a central stud or spindle, so that the upper 
half of such rings or washers project above the top of the casting, 
the other half of such rings or washers go into the hollow of the casting, 
so as to protect their points from being knocked or damaged. 

3188. BLeacnine AMBER, CoPAL, AND OTHER Lacs AND VARNISHES, &c., 
J. G. Wilson.—Dated 8th August, 1879.—(A communication.) 4d. 

The linseed oil, the lacs, or varnishes, are exposed to the influence of 

ovone, either in flat vessels by conducting a current of ozone or ozoned 

air over its surface, or by drawing or forcing ozone or ozoned air through 

the same, when confined in high and narrow vessels. 


$102. Dressinc AND OTHER Bags, F. and L. Marz.—Dated 8th August 
1879. 6d. 


The heads are independently to the frame of the bag, and the 
two heads as well as the mouth of the bag are fastened by a single lock, 
which comprises both the ordinary lock as well as three distinct 
spring catches, one for each head and one for the body of the bag. 


3196. or Puospnatss, G. Thomas,—Dated 9th August, 
1879. 


This consists in the separation of the ph oric acid and other sub- 
stances in phosphoric slags, by precipitating the phosphoric acid from a 


hydrochloric acid solution as phosphate of iron, and then transf 
into phosphate of soda or phosphate of lime. 


the of gas, for the combustion of which a further 
regulated supply of air is admitted. 


$114. Toy Picrure Book, C. H. Bacmeister.—Dated 31st July, 1879.—(A 


communication.) 
This consists in the combination with a book con ae 


9 ugust, 1879. fot with. 

consists in tn emplayment of a metal clip and an adjustable 
fastener, to be attached to sash, skylight, and bars. 


208; L. Hoffmann.—Dated 9th August, 1879.—(Not proceeded 
This consists in providing the button on its underside with pins or 


| 
! | 
S119. Storrens ron Borruss, W. W. Bird, jun—Dated August 
4 1879. 6d. 
t! This consists in coustructing stoppers in such a way that they require 
i to be gently pushed down within the neck of the botttle, and then 
yy turned cor around in order to be firmly held by inner projecting 
a segments or parts formed within the neck of the bottle. 
| 
4 
together, dowels or other projections are employed, preferably of metal, 
to take into corresponding recesses, so as to prevent any movement of 
| 
| | 
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‘ , Which, in attaching the button, are passed through the fabric and 
ey nt down. 


$199. Cot-orr Mecuanism ror Sream Enctves, &c., 7. B. Light foot.— 
Dated 9th August, 1879.—(Not proceeded with.) 2d. 

The two steam valves, ove at each end of the cylinder, are connected 
by levers each to a sliding sleeve having steel catch edges. A spindle 
working in these sleeves and connected to an excentric on the engine 
shaft carries two bell crank levers, each with a steel face for engaging the 
catch — By means of projecting levers these bell cranks can be 
raised or a at any portion of their travel, either releasing the 
sleeves or engaging them aga‘n, when the spindle moved by the excen- 
tric travels back to a suitable position. 

8200. Sorrenrnc WATER AND OBTAINING FertIListnc Compounn, @. H. 
Ogston.—Dated 9th August, 1879.— (Not proceeded with.) 2d. 

Water containing sulphate or earbonate of lime is treated with phos- 
phoric acid in the form of a soluble pound, thereby causing a \- 

tate of of lime which when recovered forms valuable 

_ fertilising agen 
3208. F. P. Marz.—Dated 19th August, 1879.—(Not 
wu . 


The two titted heads are hinged to a bottom frame which can be fixed 
by a catch to the bar of the gusset of the bag at cach end when the heads 
are open. When the two heads are locked together they cover the entire 
lower of the bag, while they themselves and the other upper parts 
of the only are accessible, 
$211. Savery Srep ror Raitway Carriages, F. Carter.—Dated 11th 

August, 1879.—(Not proceeded with.) 2d. 

The door of the carriage in opening causes the projection of a quad- 
rantal-shaped step traversing a space equal to that taken by the door, 
and the extent to which it is opened. 

3215. Cotrectine anp Dust FRoM THE AIR DISCHARGED BY THE 
Fans or Fiour &c., 7. M. Clarke.—Dated 11th August, 1879.— 
(Not proceeded with) 2d. 

The air leaving the fan is filtered by means of a travelling filter cloth, 
in contact with which is a series of revolving brushes, w keep the 
meshes of the cloth free from dust. 

3221. Guivinc Stop Mecuanism For Sprnnina Macuinery, 2. 
Lake.—Dated 11th August, 1879.—(4 communication.) 6d. 

This consists in the employment in the machinery for the gene + 
cotton and other textile materials, either in a drawing or other machine, 
of a to-and-fro or reciprocating motion obtained by means of stopping 
devices with or by which the slivers or rovings are engaged or connected 
insuch a manner that the latter move in a horizontal direction. 

8222. Unirinc THE Enps or Macutne Drivine Betts, W. R. Lake.— 
Dated 11th August, 1879.—(A communication.) 2d. 

The ends of the belt are squared, and a line drawn across each at a 
distance from the ends of about half the length of connecting links, and 
the necessary holes are cut on the line. Through these holes the ends 
of the links are pressed so as to be secured upon the other side by anchor 
or fastening rods having spring ends. 

3223. Measunine VessELs, J. Donney and T. Taylor.—Dated 11th August, 
1879.—(Not eded with.) 2d. 

The measure fs made of earthenware or china, and has fitted to the 
top a metallic ring, which is first adjusted to the required position, and 
then by pressure made to fit into a groove in the earthenware, 

3235. Dryine anp Curina Hors, H. J. Haddan.—Dated 12th August, 
1879.—(A communication.) 6d. 

This consists chiefly in the arrangement of the inlets of the exterior 
air relative to the floor of the kiln and furnace or heating apparatus, by 
which ar t all moisture is eliminated from the air admitted in 
the kiln, and nothing but dry and moderately heated air is allowed to 
~ through the drying floor, thus facilitating its circulation through the 

ops. 


3236. Stace APPARATUS FoR PaintinG, Decoratine, &c., IW. Colding. 
—Dated 12th A t, 1879.—{ Not proceeded with.) Sd. 

A platform is made to work up and down upon corner uprights fitted 
together telescopically, the movement of the a being effected by 
a rope passing over pulleys on the platform and the pprights. 

3237. Lamp Burners, G. Fischer.—Dated 12th August, 1879.—(Not pro- 
ceeded with.) 2d. 

A number of tubes each containing a wick are arranged in a circle, 
and at a certain height above them is a disc of metal suspended from a 
central rod. 

3238. RerriceRaTiInG anD Freezing Apparatus, W. R. Lake.—Dated 
12th August, 1879.—(A communication.)— (Not proceeded with.) 2d. 

The elastic fluid employed is caused to from the compressors and 
oenee through a suitable trap to remove the water of condensation 
from the air preparatory to its passage into the expanding engine, so 
that the greatest possible amount of elastic force is produced upon the 
piston head in the engine, to assist the working steam engine to operate 
the several parts of the apparatus. 

3241. Manoracture or Iron, W. R. Lake.—Dated 12th August, 1879.— 
(A communication.) 4d. 

This consists in the employment of a mineral containing magnesium 
or magnesia, with or without limestone, in a blast furnace wherein the 
phosphorus is liberated by means of cyanide of ammonium from the 
materials in the furnace. 


THE IRON. poet. AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


Durine this week, because of the aes mainly, there has not 
been much doing at the finished ironwor'! A few resumed last 
—Wednesday—night, and more began this—Thursday—morning, 
and some will remain closed all the week. In the latter case the 
works are not ong out of the hands of the engineers and the 
boilermakers, who have been busy all the week in making repairs 
and alterations. The slight lull which has recently come 
over the trade has had the effect of checking operations 
that had been begun with the view of putting more mills 
and forges into working year. The output since the revival 
commenced is a large increase, but as 1879 was drawing to a close 
there were believed to be evidences in the markets of a still 
ter inquiry being about to le expressed, and upon several 
ands arrangements were being made to meet it. Those prepara- 
tions have now, however, been stopped, for it is found that the 
subsisting output is quite sufficient to satisfy all requirements. 
That omar st compared with the middle of last year, is an 
increase of about 75 per cent. Where whole sides of works have 
not been restarted portions of works have been set on, and in 
some cases branch works have been again set going. Most of 
the individual plants now in operation have all their machine: 
running; but there are numerous firms who still have branc 
establishments that could be restarted, and in nearly all the 
localities there are mills and fo: wholly tenantless. The 
aggregate finished iron output of South Staffordshire could be 
increased by quite 50 per cent. if there were need for it, 

The current — of steel is, as to Bessemer a: 
scarcely more t half that of which the plant is capable. 
There are only four converters in this district, and they are all 
owned by the Patent Shaft and Axletree Company, Limited. 
The metal is used up by the company itself in the manufac- 
ture mainly of tires and axles and forgings. There is scarcely 
anything now doing in the manufacture of puddled steel, and the 
demand for spring steel is not very brisk, though the activity at 
the railway wagon works has improved the business in that 
commodity, 

In the setting on of blast furnaces urgency is not now 
observable. The v large increase in the make of local 
iron since the revival began is more than enough to meet existing 
needs. Some sixty-six furnaces are blowing against 
more than five-and-twenty in Midsummer last. At the furnaces 
that have been most recently started stocks are somewhat 
increasing, and proprietors are beginning to make arrangements 
for blowing out furnaces that have been for some time in opera- 
tion, and which need to be repaired, but which are nevertheless 
not in so bad a condition as to make the step absolutely 
necessary at this juncture. The owners, however, believe that 
b Bayete there wili be a brisker demand for pig iron, and so 
bs : themselves of the existing comparative quietude to do 

e work. 


.. Upon all hands there is the expression of a confident opinion 
that a brisk demand must soon be again experienced. This 
however, only few orders have arrived. There has been no 
f mail of any consid i 


‘oreign of erable im 
been pub lato bend and ow. 


week, |, for delivery here at as low as 64s. to 64s. 6d. 
still some new West | d 


have come out, The home business has been checked by the 
election excitement, and nethe near approach of the quarterly 
meetings, which begin in Wolverhampton next Wednesday. 

Amongst the orders upon which the works have resumed, those 
for the United States occupy a conspicuous position. From one- 
half to a third of the total quantity of iron ordered on United 
States’ account has yet to be rolled. The work stiil to be done 
relates in most part to hoops and stri Much of the strip iron 
is for gas and steam tube purposes. ‘I'he sizes are 7fin. by 8 w.g., 
and from 17ft. to 18ft. lengths, together with 4}in, by 11 w.g. 
full, and from 14ft, to 15ft lengths, and 4fin., 10 w.g., of from 
13hft. to 15ft. lengths. There are likewise some heavy sections, 
such as 20in. wide, 4}in. 22ft. long. This last descrip- 
tion is intended for tubes of about 18in. diameter. 

The lighter strip work is affording great gement—the 
ironmasters tell me-—to their managers to increase their former 
mill capabilities, In one instance, which has been related to me, 
the managers have been successful in rolling the 43in. size to the 
extent of as much as 20 tons per shift. ‘This is altogether an 
unusual out-turn, and it is accomplished by three lengths being 
run out at atime. When then the contracts were begun, 17 tuns 

shift—which is in itself large—was the maximum capability, 
ad the taking down of a little masonry, and the increase of the 
thickness of the pile in the furnace, enabled three extra tons per 
shift to be put on, greatly to the advantage of the individual 
ironmaster. 

Alike to-day in Birmingham and yesterday in Wolverhampton 
the sheet makers were offering all the sizes with more freedom 
than has lately been the case ; yet they were not prepared to take 
much less money. The makers of galvanising sheets wanted £11, 
and the number of firms was only slightly increased upon last 
week who would accept less than £10103. ‘There were, however, 
plenty of sheets of the sorts required by the iron braziers at £10 

; while for best stamping sheets of the brand mostly used 
£16 was demanded. 

Boiler plates were offered at £10 for descriptions not of the 
first class; but for the better sorts ten guineas was mostly 

uired. Common plates sold at from £910s. downwards. 

t bars were more abundant than they have been at any 
time since the year opened. Orders are promptly executed ; but 
merchants ok consumers have both to give the full £9 rate. 
Common bars were easy at from £7 10s. up to £8, and there was 
a minimum quality which might have been procured at not much 
over £7. Rods were suffering somewhat keavily from the effects 
of the lull. They were to-day plentiful at 15s, under the price 
which they fetched two months ago. ; 

The quotations to-day for galvanised corrugated iron were 
£18 10s. for sheets of from 18 to 20 w.g.; £20 10s. for 20 to 24 w.g.; 
£22 10s. for 26 w.g.; and £28 10s. for 28 w.g. The quotations are 
delivered in London, Glasgow, or Southampton, and do not in- 
clude packing cases, which are charged extra. 

Pigs were abundant of all descriptions usually offered, as well 
by foreign as local makers. Common Staffordshire qualities were 
weak in sympathy with the iron of Cleveland and that offered 
from Northampton and by a few of the Derbyshire firms. 
Hematite iron was less strong than a fortnight ago, but the price 
at which it could alone be obtained of a first quality still 
precludes its sale in this district. The makers of Staffordshire 

igs smelted from the gobbin ironstone mainly declined to accept 
ess than £4 12s. 6d. to £4 15s, Od. All-mine iron of a less 
choice, yet of an excellent description, was not to be had in large 
quantities at under £4 10s, 

The coal market was weak, and Dudley firms declared drops 
of 1s. in furnace coal and 6d. in slack. 

Yesterday in ee Cate it was made known that the 
sinkings at the Hamstead Colliery are now in the rock which is 
overlying the thick coal, and that, therefore, the thick coal seam 
must in a few days be laid bare. The announcement occasioned 
a large amount of satisfaction to the manufacturers eng: in 
the Birmingham trades, and those interested in the district 
between West Bromwich and the town. 

At a meeting of representative ironworkers at Wednesbury on 
Monday, at which delegates. were present from North and South 
Staffordshire, East Worcestershire, Warrington, Shropshire, 
South Yorkshire, and Lancashire, it was decide to establish an 
amalgamated association to be called the Associated Tron, Steel, 
and Tinworkers of the Midland Counties. The delegates repre- 
sented upwards of 20,000 operatives. Already some twenty 
lodges have been formed at as many and different works, and 

members have been enrolled. e object is to afford protec- 


tion in the case of disputes arising between employer on — 
Board, an 


ployed, which are not settled by the Conciliation 
to provide pecuniary assistance to the men. 

The Cannock Chase miners, at amass meeting held on Monday, 
passed the following resolutions Pang Ta og this meeting heartily 
approves of the steps taken by the District Council in giving six 
months’ notice to terminate the agreement entered into last 
April between the News ag br and the employed of the various 
collieries of the Cannock Chase coal-field.” (2) ‘* That this meet- 
ing pledges itself to use every means to bring about a thorough 
organisation of all the miners in the Cannock Chase district as 
omy as possible, and that no other agreement be entered into 
until that end is accomplished.” 


NOTES FROM LANCASHIRE, 
¢ (From our own Correspondents.) 

Tue holidays and the elections have been the chief matters of 
absorbing interest this week, and the result has been that busi- 
ness has received only a very limited t of attenti A 
the Manchester weekly market, on Tuesday, notwithstanding 
that the Exchange has been closed since the previous Thursday, 
there was only a r attendance, and electioneering news was 
more the subject of conversation than transactions in either iron 
or coal. In the iron trade the sales reported were very limited 
in extent, and were chiefly confined to second-hand parcels, which 
are still being offered in this district at very low figures. Of course 
the small t of busi doing can scarcely be taken as a 
fair test of the market, but so far as it is any test at all, it would 
indicate a weaker tone, particularly so far as merchants 
and dealers are concerned. ere is, however, also rather 
less firmness perceptible on the of makers, although they 
are not as yet to any very material extent following the down- 
ward movement in prices caused by the —— of dealers and 
8) tors. The result is that although makers are willing to 
give way slightly upon late rates, they are still generally alto- 
poten above the market, and the new orders coming into their 

ands are very few. 


Lancashire makers of pis. iomn are still working chiefly upon old. 


orders, but these are not being replaced to any material extent 
by new ones. At present local producers have not much iron to 
offer, and are therefore under no immediate necessity to press for 
further orders, but they would be prepared to make concession 
upon their full list rates. Nominally the quotations for delivery 
into the Manchester district remain at ut 70s. per ton, less 
24 ne cent., for both foundry and forge qualities, 

ncolnshire makers are in much the same position as local 
smelters ; they are willing to take rather less money than they 
have been quoting of late, but ey! are not prepared to meet the 
market to the extent demanded by buyers, and they are doin 
very little new business. ‘The same may also be said with 
to Derbyshire makers, who are generally holding pretty firmly 
for late rates. What business there has been doing in outside 
brands has been chiefly in Scotch iron, which has m offered 
ton net cash, whilst 
per ton net cash for 
lelivery equal to Manch A figures, however, apply 


North-country irons are offered at about 
ester. These 
simply to second-hand lots for prompt delivery. 


There is no very material change to notice in the finished iron 
trade. Second-hand parcels of on are still being offered for 
delivery into this district at about £8 per ton, but most of the 
Lancashire forge proprietors, having sufficient orders on their 
books to keep them going for the present, it is exceptional where 
they are showing any anxiety to press sales, and the average 
quotations by makers for delivery into the Manchester district 
remain at about £8 10s. to £9 per ton. 

In the engineering, machine-making, and iron foundry branches 
of trade works are still reported to be better employed, but the 
improvement generally goes on only very slowly. 

n the coal trade there has been extremely little doing, and 
although most of the pits have been sto wees for three or four 
days, so far as round coal is concerned, the reduced output has 
been more than sufficient for requirements, and a good deal of it 
has been going into stock. It is difficult. to say what prices are 
really ruling, as holders of stocks where there is an oppor- 
tunity of moving off anything like a large quantity promptly 
are prepared to make special quotations, which generally represent 
very low prices. The average quoted rates are, however, without 
material change, and nominally remain at about 8s, to 8s, 6d. per 
ton for best coal at the pit, 6s. to 6s. 6d. for seconds, and 5s, to 
5s. 6d. per ton for commoncoal. The lessened quantity of round 
coal now being screened has caused slack to be scarce, and this has 
thrown more consumption on to burgy. For slack advanced 
prices are being asked, and gcod sorts are quoted at 3s. Gd. to 4s. 
per ton, whist good burgy fetched about 4s. 6d. per ton at the pit. 

The shipping trade continues very quiet, with low prices still 
quoted to secure orders. 

The better qualities of coke have a hardening tendency, and 
in some cases advances of 5d. per ton are being demanded. 

There is a fair demand for hematite qualities of pig iron, and 
the works in the Furness and Cumberland districts are all fully 
employed. Indeed, on every hand there is considerable indus- 
trial activity, and indications are presenting themselves that so 
soon as the elections are over and commercial men are in a posi- 
tion to devote themselves wholly to business there will be a con- 
siderably improved tone in the market. Numerous inquiries are 
being made from the Continent and elsewhere, but the American 
demand is very small. Large deliveries are, however, being 
made to America, Australia, and the Continent, and the shipping 
trade is very brisk so far as exports are concerned. ‘There is also 
a large importation of foreign ores from Spain. 

Prices of hematite pig iron are firmer. All round Bessemer 
ualities are quoted at £5 15s, at makers’ works, a trifle more for 
orward delivery ; No. 3 forge at £5 10s., and white and mottled 

samples at £5 53.; steel rails, £9 10s, to £10 per ton; iron ore, 
25s. to 30s. per ton at the mines. The minor industries in the 
district are well employed. 

‘oal in steady request. 


THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


Easter holidays are observed with great zeal in this district, so 
much so that while I write—Wednesday—work cannot be said to 
be anything like generally resumed. The polling day for the 
borough election has been fixed for Thursday, and neither 
employer nor employed will settle down to business till the 
electoral struggle is over. I hear manufacturers saying that the 

lling-day would have suited them better if it had been fixed for 

ednesday, as they would then have got their men to work on 
Thursday ; but as it is, they are not very sanguine of seeing much 
of them this week. 

The iron markets have been very languid since my last. Prices 
are easier, especially for common qualities, erchants and 
speculators are not slow to realise at late rates, but makers stand 
out for something —_ previous terms. Consumers, 
expecting further uctions, hold off, and thus there is little 
doing. Speculation has thus had its usual crop of fluctuatio 
embarrassing manufacturers and preventing the steady 
gradual improvement of legitimate trade, 

Steel is not affected by the present reaction. The rolling mills 


from the various markets. 

Travellers do not find much disposition to buy in the home 
markets. ph me oy is busy electioneering, and light goods— 
cutlery and general hardware, as well as silver-plated articles— 
are notin demand for the moment. ‘There is a very good call 
for the Continent. 

The difficulty in the file trade has been arranged. The Manu- 
facturers’ Association have offered to commence paying the full 
list price for cutting files and rasps from the Ist of May next. 
‘This offer has been accepted. A meeting of the file-cutters was 
held on Tuesday, at which the somewhat aggressive resolution 
was passed that in case of any individual firms refusing to pay 
the town price the meeting pledged itself to take steps to compel 
them to do so, 

File manufacturers tell me that French and German competi- 
tion is very keen in Russia and other continental markets, and 
the recent advances in the cost of coke, steel, and rolling have 
greatly affected profits. Neither employer nor employed has 
anything to gain by forcing + prices, which would simply 
handicap the home production. By many it is hoped that the 
file trade will be a good deal brisker and prices better, in which 
case both parties will gain by the advance. 

From the Continental Steel Works deliveries of picks and other 
tools are now being made for the Forth Bridge. Messrs. Vicke' 
Sons, and Uo., of the River Don Works, have not yet commen 


t the manufacture of the steel chain for which they have con- 


tracted, but I believe they have all the material at hand, and can 
the work turned out at any moment. Messrs. Vickers are 
joing a good business in guns and pevineiiies and occasionally 
they have a.call from abroad for anotber of their chief specialities 
—steel bells. 

Steel rails are eagerly scught, and prices are maintained at £10 
to £10 10s. There is also a brisk call for tires, axles, springs, 
and, indeed, all descriptions of railway material, both for home 
and abroad. 

There is less demand for house coal. Some of the collieries 
belonging to the Thorncliffe Company are now working only 
three days a week. The Thorpe Gawber Hall Colliery Company, 
Limited, has issued a rather unsatisfactory ns gry having lost 
nearly £10,000 during last year. Steam coal is better, and 
makers of coke report a good demand for North Lincolnshire 
~ other places. Coke has considerably advanced in value 
of late. 

The annual meeting of Uharles Cammell and Co., Limited, 
Cyclops Steel and Ironworks, was held on Wednesday. Mr. 
George Wilson, the chairman and managing director, gave 
explanations as to the past year’s working, referring especially 
to the advantages the mer steel department of the com- 
pany had derived from the revival of trade in the autumn of 

year, and to the adoption by the Government of the com- 
pound steel-faced armour plates, as the result of the successful 
experiments conducted at various times. Mr. H. E, Watson, 
Sheffield, and Mr. John Whitehead, of Manchester, were added 
to the board of directors. 


THE NORTH OF ENGLAND. 
(From our own Correspondent.) 
Tue elections a to have had an almost complete nullify: 


ing effect upon the iron trade of this district. There are neither 


buyers nor sellers cally just now on the market, though an 


ve ly, but as transactions are 


are very busy, and generally I hear of good orders being réceived _. 
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entirely limited to middlemen, the value of iron cannot very well | furnace at an equable heat. Another good arrangement I must 
be ponged in this way. It is not very probable that prices will | note also in furnace building. The bottom of the furnace, COAL, COKE, OIL, &c. 
fall very much below the average of the last few weeks. Makers | though built up of best bricks, invariably sinks down, but b Co £5. d. £5. d.| Coals, best, per 
ane oll echt shend, and ess oot theowing fees upon the market | using a good So sand, and stratum of fine sand Cleveland, at ovens 0 16 6—1 00| South 0 86-0150 
on lation, and consequently the operations of merchants upon that, this is preven Der! ++ «+ ©1560-0180} Derbyshire— 
are Lagdy restricted. Merchants were quoting No. 3 iron on| Iron ore has been ve in freely of late. A company has| Sheffield, melting 0 19 0—0 21 0 Best, at pits .. 0 80-0110 
Tuesday at 50s. 6d., but as I have stated there were no sales of ; been formed at Swansea, styled the Sommorostro Iron Ore Com-| ‘Tredegar .. .. 1 20-0 00 Converting .. 0 76-0 90 
any moment. pany. The object is to obtain the estate, wire tramway, &c., of 6 ck 3-0 60 
Messrs. Connal and Co.’s stock of Cleveland iron now ts | the pany. Capital £75,000, in £5 shares. Several leading Branch .. .. 0112-01811 re a ven 86 
to 98,650 tons. Their stores have been reduced by 1600 tons | Manchester men are in the com y. ‘ Silkstone,house 0 10 4—0 11 6 Bene 0 60-0 69 
during the week. A new coal company called the Glyncorving has been launched ; Conver - 0 76-0 90 Forgecoal .. © 50-0 56 
The traffic return of the North-Eastern Railway Company | capital, £78,000 in £10 shares. It is to work the well-known Stcam *.. 0 680 70 Burgy oo oe © 6-08 06 
for the week ending the 20th March shows the surprising increase | Hendre Forgan. Most of the leading subscribers are London wont aa 80 4 ha | ; : +s +» © 36-0 40 
of £23,558 upon the returns of the corresponding week in 1879. | capitalists. Pveling a 0 8 3-0 10 ¢| Olls, tun— £8.d. 28.4. 
Of that amount the sum of £10,853 belongs to minerals. The ew tin-plate works are projected at Llansamlet. The coal House, at port 0 79-0 93| Latdoil .. .. 43 00-4500 
total receipts during the present year up to date amount to | and iron works continue in regular operation, but at Margam Small steam .. 0 23—0 36| Linseed .. .. 2617 60000 
£1,341,824 as compared with £1,181,561 in the corresponding | copper works there has been some dissatisfaction owing to alleged Small house .. 0 83—0 89 one 4 - = 4 +4 
months of 1879. insufficient pay, and thirty hands have been paid off. Glasgow—Per ton, f.o.b,— Petroleum, refin’a : 
the present weak state of the mar! and are continuing to . Quotations for pig have fallen from per f R98 : 
devanee their output. Another femme at the Carlton Iron- | The Parkend collieries are stop; Smithy .. .. 0116-0180/Tallow .. .. .. 4800-4400 


works has just been put into blast. Mr. Williams will have the 
remainder of his furnaces ready for blowing in shortly. It is 
generally believed that the iron trade will shortly improve again, 
and that before the spring is far advanced prices will again 
ascend. Shipments are very fair, and the American demand is 
not yet altogether dissipated. - 

The returns of the Ironmasters’ Association are being speculated 
upon. They will probably not be issued until Satu ay, if then. 
It is generally believed they will show a material diminution of 
stocks ; in fact, the appearance of makers’ yards is sufficient to 
“warrant that assumption. 

Some very fine shipbuilding work has been turned out from 
this district within the past two or three days. The Brentford 
City, a splendid American liner, was launched from Messrs. W. 
Gray and Co.’s shipbuilding yard at West Hartlepool, on Monday. 
and on Friday the Utrecht, a large steamer for the Dutch an 
Java trade, built by Mr. Raylton Dixon, of Middlesbrough, 
made her trial trip. The wages question is adjusting itself very 
summarily. As I stated last week a disgraceful riot was caused 
in Stockton by some of the rivetters and platers who were out on 
strike, and w places had been filled by their employers with 
carpenters. An angry feeling still ponte. 

e finished iron trade is wy but there is no further drop in 


prices. Manufacturers are fairly well engaged. 

The coal trade is quiet and prices are slightly weaker. A policy 
of restriction in output is finding some favour among sections of 
the coal miners. 


NOTES FROM SCOTLAND. 


(From our own Correspondent.) 

Tx consequence of the elections and the Easter holidays little 
business has been done in the iron market. The shipments of pi; 
iron have, however, been very large, amounting in the course o 
last week to no less than 23,597 tons, and the total exports since 
Christmas are larger than in any corresponding period since 1875. 
At the manufactured ironworks the consumption is likewise ex- 
tensive. We are receiving oe | little iron from Cleve- 
land at present, and there is a decrease in the arrivals to date of 
5100 tons. iderable quantity of pigs has again been with- 
drawn from Messrs. Connal and Co.’s stores, which now contain 
439,634, or not much more than a single week’s production over 
their contents at the end of the year. There are 114 furnaces in 
blast, as compared with 90 at the same date last year. 

... The warrant market was closed from Thursday till Tuesday. 
On Thursday, at the close, prices stood :—Sellers, 55s. 5 — ; 
‘uesday, 


buyers, 55s. 3d. The market opened at 55s. 5d. cash on 
and improved to 56s. 44d. cash, and 56s. 9d. one month, but 
receded to 55s, 4d. cash, and 56s, one month. The market was 
steady on Wednesday with a limited business down to 55s. 3d. 
cash and 5s. 6d. one month, ‘l'o-day—Thursday—the market 
was dull with a further decline in prices to 54s, 11d. cash. 

The inquiry for makers’ iron is slow, and prices are again 
reduced this week by amounts averaging 2s. 3d. per ton. 

At the malleable and manufactured ironworks generally there 
is still a fair amount of work on hand. Prices of manufactured 
iron are nominally unaltered, but really somewhat easier, and it 
is anticipated that, some of the larger contracts now being pretty 
well worked up, there will soon be a slight reduction in prices. 

At some of the Clyde ports there has been a rather better 
demand for coals, and the reports from Fifeshire are likewise 
more encouraging. Up to the present the spring shipping trade 

been somewhat backward, but more vessels are now i 
“on, and freights are said to be increasing. 
here are no disputes of any consequence among the miners. 


WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 

" As I antici , the severe election contest now raging both 
at Cardiff and in the iron and districts has materi: sae. 
fered with trade, and this will be shown more particu ly at 
the close of the week in the weekly coal, coke and 
peeent fuel totals. I visited this week the works at 

irwain, which after many transformations and under 
various companies are now being altered to iron and tin-plate 
works, Two furnaces are nearly ready to be put in blast, and 
very large accumulations of Sommorostro ore and No. 3 and other 
cokes have taken place. The works will be fitted with the newest 
oe, and are well placed as the ports of Swansea 
and Cardiff. One leading feature of the place will be tin bar 
and tio-plate. 

The central stone of the Fast Dock, Fabians Bay, Swansea, 
was laid on Wednesday. The following particulars of the great 
undertaking will be read with interest :—The Act was passed in 
1874, and after various preliminary steps extending the western 
pier, deepening the channel up to the sills, &c., £500,000 deben- 
tures were issued at 44 per cent., and in July, 1879, the tender of 
Mr. Walker, of, 110, Cannon-street, for £196,000 was acce: ted, and 
the work since has been carried on with great ability and vigour— 
so much so that the great undertaking is now well advanced. 
When complete the dock will give 23 acres additional floating 
accommodation, with a tidal basin of 6} acres, communicating 
with a lock 400ft. long by 60ft. wide. The east dock will have a 
mean depth of water on the sill at ordinary s ting tides of about 
30ft. e railway arrangements, and various Facilities and avoid- 
ance of bridges, &c., pertaining to the site of the new dock all 
combine to make it most nom, and with the opening a 
great increase of trade may fairly expected. In the matter 
of the tin-plate trade especially there will be no reason for 
continuing the present ungainly method of transmitting to 
Liverpool and thence shipping to America. ll shipping 
business can be carried out direct. 

Quotations in iron and steel remain unchanged as regards 
printed lists, but it is understood that in pretty well all iron 
manufactures a drop of 10s. per ton has taken place, and that 
upon these terms business can take place. What will follow the 
expected new “boom ” from the States with considerable orders 
from our colonies it is difficult to state. In this quarter there are 
hopes entertained of another revival before business begins to 
slacken. Cyfarthfa, Dowlais, Ebbw Vale and Tredegar are very 
brisk. At Treforest the new furnace will be laid on the lines of 
the old one and be of very large size—the largest it is ex in 
the district. Some of the Welsh furnaces are being 


su 
plied with latest appliances. One in particular may os 
noticed. Around the base of the furnace is placed a cast 
iron band not so close to the brickwor 
spiral tube through which cold water 


but to admit of a 
run and retain the 


ped. 
Coke and patent fuel are in good demand. Merchant bar is in 
great requirement, and I should not be surprised at an advance 
in price. 


PRICES CURRENT. 


PIG IRON AND PUDDLED BARS. 


Scotia 8. d. 2s. d. 
G.m.b.—No. 1... .. .. 219 ©) Glengarnock—No.1 .. 83 4 0 

0. ° a —-No1.. 3 0 0 
mS. S17 No.3... 215 0 
Summerlee—No. 1° 3 6 0| Shotts—No.1.. .. .. 8 5 0 
0. - 217 01 .. .. 8 0 0 
Monkland—No.1.. ., 0) At 
Boe, 6 
Clyde—No, 1 +» « 219 6 CLEVELAND— 
Govan—No. 1... .. .. 219 0) No.8... 8 5 
At Broomielaw. | No. 4, foundry .. .. 215 0 
Calder—No.1.. . .. 340 No. 4, forge .. .. .. 217 6 
6.3 os, 9M 6, Mottled or white .. .. 217 0 
At Port Dundas. | Thornaby hematite .. 7 0 0 
3 tin-plate pig iron, 13Us. at works, 


No. 3 foundry pig iron, 85s. 0d. do. 


Waves—lIron rails, f.o.b. oe 8 5 Oto 810 0 
Iron bars, f.o.b. ee os 85 0t. 000 
DERBYSHIRE—No. 1, at Sheffield .. 310 0t0 000 
No. 3 es 87 000 
LancasHire, in Manchester—No. 3& No.4 3 7 6to 0 0 0 
K. H. Messetmoun 615 Oto 7 00 

Hematire, at works, Millom ‘ Bessemer "— 

Forge, mottled and white .. ee oo ee - 510 0 
Maryport Hematite—No. 1 to No. 3 - 515 0t0. 000 
Puddled Bar— 
Waces—Rail quality, at works ee 510 0t0o 000 
IDDLESBROUGH I6in., plate q per 000 
LANCASHIRE ee 515 0t0 000 
MANUFACTURED IRON. 

Ship Pla’ 

Gaseow, f.o.b., per ton oo ee 9 2 6to 0 0 0 
Waes—At works, net .. ee 810 0to 00 0 
MIDDLEsBROVGH, at works ., ee «+ 815°0to 000 
Boiler Plates— 
WELsH 10 0 0to 0 0 6 
Lancasuire, to 5 cwt. each plate +10 0 0t0. 000 
SHEFFIELD .. 1010 0to 0 00 
Bow inc and Low Moor— 
Under 24 cwt. each, up to4dcwt. percwt. 1 2 Oto 17 0 
4 cwt. up to7 cwt. and upwards... 110 Oto 119 0 
STAFFORDSHIRE, per ton os es 1010 0to13 0 0 
free on trucks 0to 000 
Gascow, f.o.b., per ton 0 0tol010 0 
le Iron— 
Bowne and Low Moor, per cwt. .. os ee -~ 1230 
STAFFORDSHIRE, per ton $e ee - 9 0 Otolwl0d 0 
LANCASHIRE oo ee oe - $15 915 0 
Srockton .. oe ee oe 810 0to 000 
Rounp Oak oe - 10 2 6to15 0 O 
CLEVELAND os 80 0t0 000 
ELSH ee ee 8 0 Oto 810 0 
Gascow, f.0.b., per ton + 8 5 Oto 810 0 

Bar Iron— ° 
Low Moor and Bow tna, per cwt. .. + 019 Oto 140 
STAFFORDSHIRE, per ton oe ee + 8 0 Otolll0 0 
Rounp Oak oo oo ee 912 6to 000 

Merchant Bars— 

Srockton .. oe ee oe 8 0 0to 8 50 
WELSH oe oe ee 71 0to 8 00 
LANCASHIRE oe oe oe oe + 8 0 Oto 810 0 
Guasoow, f.o.b. .. oe oe oe 90 0t0 000 
Suerrietp—Bars from warehouse .. 910 0to 6 0 0 
Hoops .. an oe ll 0 000 

Sheets .. os oe 13 0 0t0 000 
Nail Rods.—Gtascow, f.o.b., perton .. 9 0 0to 00 0 
Rails—G.ascow, f.o.b., per ton + « 8 0 Oto 810 0 
CLEVELAND oe oe ee + 80 0t0 000 
‘a oo 80 0t0 000 

Railway Chairs—G.ascow, f.o.b.,perton 5 0 0 to 610 0 

Pipes—Gtascow, f.0.b., perton 5 0 Oto 610 0 

Sheets—G.ascow (singles), perton.. ..10 0 Otoll 0 0 

.. .. ..10 0 Otoll 0 0 

STEEL. 

SHerrieLp—At works— d. 
Spring steel 144 0 0t022 0 0 
Ordinary cast rods ee 17 0 0to2 0 0 
Fair average steel 28 0 0to 36 0 0 
Sheet, crucible .. we we 24.0 0to 64 0 0 
Sheets, Bessemer eo 16 0 0t022 0 0 
Second-classtool.. 82 0 0 0 
Best special steels « 50 0 O0t076 0 0 

Best tool oe 52 0 Oto76 0 

Special tool ° oe + 76 0 Otoll2 0 0 

Sheffield steel ship plates .. as 

Sheffield steel boiler plates oo 1610 0to0 1710 0 

Wares—Rails .. 1010 Otoll 56 

Bessemer pig iron .. ee + 615 Oto 710 0 
MISCELLANEOUS METALS. 

£8.4, 

perton 66 0 0to 6610 0 

British cake and ingots 73 Oto74 0 0 

Best selec’ on oe 74 0 76 0 0 

British sheets, strong .. + 72 0 80 0 0 

Tin. oe os 87 0 Oto 88 0 0 
British blocks, refined... as 0 0t0% 00 

bars os 8 0 0Oto% 0 0 

Spanish do. és od 16 0 Otol6 7 6 
Sheet 18 5 0t000 0 0 

Spelter—Silesian 20 5 0to 015 0 

lish .. os 0 0 0t000 0 0 
Zinc-Englishsheet .. .. « 24 0 0t025 0 0 
Phosphor Bronze—per 

metal XI 00 0 Otoll6 0 0 
we 123 0 000139 0 0 
. Nickel, per Ib., 2s. 6d. to 3s. 


* Supplied to railway companies and large wo ks. 


PRICES CURRENT OF TIMBER. 


£8. £8. £8. £58. 

Teak, load .. .. ..14 0 16 0 | Quebecpine, 2nd,. 10 0 15 10 
Wee spruce 0 

pith .. 8 5 410 Srdand2nd 710 8 10 

Oak .. .. 5 0 6 0 | NewBrunswick .. 610 8 0 
Birch «- 810 415 | - 9 0 18 0 

Elm .. .. 410 510 | St. Petersburg .. 13 16 0 

Ash 8 5 410 1010 1110 
Dantsic & Meml.ouk 310 5 0 | Wyburg 810 ll 0 
++ +s se os 2 5 410 | Battens, all 60 810 

» undersized .. 110 2 0 FLOORING Bs. 8q. of lin. s. d. 8. d. 
» Riga... .. .. 310 4 5 | First yellow 0 15 0 

» Swedish .. .. 110 2 5 » white 8 6 10 0 
Wainscot, Riga, log.. 3 0 610 Second quality 7é6énoO 
Lath, Dantsic,fathom 6 0 7 0 ogany, Cuba, s.d. 6. d. 
St. Petersburg. 810 9 0 superficial foot. 06 09 
DEAts, per C, 12ft. by 05 
Honduras, do. .. 0 06 


8 
Quebec, pine Ist 14 0 2% 0 


TempLe Bar.—The subject of a site for aa Bar in Epping 
Forest has been referred to a committee of the rporation, who 
have before them a number of sites for selection.—City Press. 


_ A Larce Unpertakine is now before Congress looking to the 
impounding of the waters of the Upper Mi ippi tribu- 
taries, in order to control the river lower down by maintaining a 
depth of water sufficient for navigation at all seasons, 


Sourn Kxnstneton Musrum.—Visitors d the week 
March 27th, 1880 :—On Monday, Tuesday, an Saturday, free, 
from 10 a.m. to 10 p.m., Museum, 12,168; mercantile marine, 
building materials, and other collections, 2309. Wednesday 
and Thursday, admission 6d., from 10 a.m. till 5 p.m., Museum, 
1084 ; mercantile marine, building materials, and other collec- 
tions, 47. Total, 15,608. Average of corresponding week in 
— — 15,698. Total from the opening of the Museum, 


DeatH or Mr. J. L. Happan, C.E.—We regret to have to 
record the death of Mr. John Lawton Haddan, C.E., on the 
17th ult., at the early age of thirty-nine. Mr. Haddan 
was born in 1841, ter receiving a good education he 
became pee to Mr. Henry Ashton, architect and sur- 
veyor. e€ was subsequently employed by Messrs. De 
Bergue and Co., Sir Charles Fox, and in the surveyor’s depart- 
ment of the metropolitan police. He was next engaged with 
Mr. Charles Vignoles on the Tudela and Bilbao Railway, and on 
the Great Indian Peninsula Railway. He was also engaged on 
the Warsaw and Terespol Railway. In March 1868, he obtained 
his most important post, that of Director of Public Works in 
the Ottoman service. From 1873 to 1875 he was en in con- 
structing several narrow gauge lines in Asia Minor. In 1875 he 
went to Paris, and carried out a great deal of tramway work 
there. Subsequently, and up to the time of his death, all Mr. 
Haddan’s energies were devoted to the development of his single 
line Pioneer Railway, which has been fully illustrated and 
described in our columns. At the opening of the Suez Canal he 
acted as special correspondent for THe ENGINEER. Mr. Haddan 
was an accomplished linguist, speaking Spanish, Hindustani, 
French, Arabic, and Turkish. It will be seen that Mr. Haddan 
filled numerous posts, and it is not too much to say that he always 
gave satisfaction to his employers, 
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Erps’s Cocoa.—GRATEFUL AND ComrortTinc.—“‘ By a thorough 
knowledge of the natural laws which govern the operations of 
digestion and nutrition, and by a careful application of the fine 
properties of well-selected cocoa, Mr. Epps has provided our 
breakfast tables with a delicately tlavo' beverage which ma: 
save us many heavy doctors’ bills. It is by the judicious use of joo f 
articles of diet that a constitution may be gradually built u 
until strong enough to resist every tendency to disease. Mente 
of subtle maladies are floating around us ready to attack wherever 
there isa weak point. We may escape many a fatal shaft by 
keeping ourselves well fortified with pure blood and a properly 
nourished frame.”—Civil Service Gazette. Sold only in packets 
labelled—“ James Epps and Co., Homeopathic 
London,”—{Advt. 


Tue following prices are corrected up to last night, but it should be 
borne in mind that in many cases makers are prepared to quote different 
terms for special contracts. It is obviously impossible to specify these 
cases and terms, or to give more than the market quotations and makers’ 
prices, Readers should also refer to our correspondents’ letters. 
‘HE IRON, COAL, AND GENERAL 
TRADES OF BIRMINGHAM, 
WOLVERHAMPTON, AND OTHER 
Nores FROM LANCASHIRE .. .. 255 
NoTres FROM THE SHEFFIELD 
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SILVER MINING IN NEVADA. 
N 


o. Il. 
THE SUTRO TUNNEL AND COMSTOCK LODE. 

Hiruerto the progress of the piercing of the Sutro 
Tunnel has been followed up to the year 1875; in the 
year 1876 the tunnel advanced from 11,807ft. to 15,477ft., 
making 3670ft. the p in the year, and an average 
distance driven monthly of 305ft. The account given 
by our esteemed contemporary—the Engineering and 
Mining Journal—refers to the subsequent development 
of the work as follows :—At the close of the year 1877 
the total distance made was 18,607ft., the p for 
the year 3130ft., and the average per month 260ft. This 
decline in the rate of progress was due to the exceedingly 
difficult character of the ground encountered. Soft, 
slippery, and swelling, it was not only difficult to pass 
through, but was also dangerous to work. In many 
places the clay, after being cut through and exposed to 
the air, swelled to such an extent as to displace the rail- 
road track and to break the stoutest timbers like reeds. 
Constant watchfulness was required to prevent accident. 
’ Timbers were again and n replaced, and gangs of 


men kept continually at work easing = e clay behind | montks past the pay roll of the 
ditional strength. _ has exceeded 12,000 dols. per month, and will- probably 


them, and driving in lagging to give 

‘ace itself, and frequently lagging was 
driven ahead of the drift to prevent 
_accidents. Consequently very light 
blasts had to be used, sometimes even 
no powder could be fired for fear of 
displacing the timbers. Considerin 
the variable character of the groun 
encountered, the average age must 
be considered remarkably good. In 
April two drills were taken off the 
work, operations during the remainder 
of the year being continued with the 
four remaining drills. 

In the annexed sketch appears a 
view of the tunnel from its entrance, 
having a section in the clear of 10ft. 
by 14ft., with two substantial railroad 
tracks, one to run cars in, and the 
other to run them out; and beneath 
the floor of the tunnel a drain is con- 
structed for the purpose of carrying off 
the water. This drain will, by and 
bye, be referred to. The progress of 
the work in the past year was not equal - 
to that of the previous year, because of ~ 
the troublesome nature of the ground 

through, and did not, up to the 
month of September, exceed 235ft. per 
month, the heat in the header and the 


greatly interested and look forward anxiously for the 
completion of this great work, its advantages and bene- 
fits arene appreciated now that they are close at hand. 
The Sutro Tunnel Company and the Julia Mining 
Company recently entered into arrangements for the con- 
struction of a branch from the main tunnel to the shaft 
of this mine, the distance from the mouth of the tunnel 
to the _— of intersection with the mine workings bein 
19,716ft. This connection, which is in accordance wit 
the original scheme of the projector, will save to the 
Julia Company the cost of heavy and expensive pumping 
and hoisting works, besides thoroughly cross cutting 
their ground in the direction from which it comes. 
Surveys for the construction of this branch were made 
some months since, and the work of driving the level 
commenced in September last year. Already the Sutro 
branch of this mine is driven in a distance exceeding 
200ft., the temperature in the face of the drift being 
100 deg., while that_of the bore holes is 106 deg.; the 
drift is being pushed forward with great rapidity, while 
the drift from the Chollar Norcross Savage shaft is 
nearly connected with the Sutro Tunnel, and as a matter 
of account it may be interesting to state that for some 
utro Tunnel Company 


vitiated condition of the air proving 
serious inconveniences to rapid 
The length of the tunnel excee 

20,000ft. to a point intersecting the 


companies, nothing is more certain, if we may judge the 
future os past, than that every mine on the Com- 
stock will, sooner or later, pass through a period of non- 
production, with costly and difficult exploration. At 
the present depth and temperature of operations, the 
Sutro Tunnel will be a necessity to every mine in that 
condition, and in most cases the companies will 
terms with the Sutro, or abandon their works. 

With the foregoing brief réswmé of progress and 
present state of the Sutro Tunnel, it will be interesting 
to follow its development in its commercial relations 
with the deep mines of the Comstock lode, which it is 
destined to benefit, by more economical working and 
transit of low grade ores to the smelting works. Already 
in exploring the rich bonanzas, or metalliferous bearin 
deposits of the Comstock, upwards of 200 miles o 
drifts, cross-cuts, shafts, winzes, &c., have exposed to 
view a deposits of ore, proved on examination, to 

eld a low percen of metal ; these ores of silver- 

ring quartz will, it is contemplated, with the com- 
pletion of the tunnel and its railroad, receive attention, 
and be largely ite g inasmuch as the facilities 
afforded by the Tunne on for the extraction, 
transportation, and reduction, will at once be made 
available for bringing into the smelting works for treat- 
ment a quantity of low-priced ores 
variously estimated at from 500,000,000 
dols. to 1,000,000,000 dols. Again, in 
accordance with- an early arrangement 
entered into between the several minin, 
claims wrought on the Comstock an 
the Tunnel Company, by which all 
mining companies are compelled to pay 
a royalty of two dollars per ton for 
every ton of ore extracted, and sent 
through the tunnel to the mills for 
reduction. 

The mineral lands of the Comstock 
were owned originally by the Govern- 
ment of the United States, and Con- 
gress imposed this tax on the mines 

fore permitting any title to be ac- 
quired. Each United States patent 
issued for the mines in the district 
contains a clause printed in the body 
of the instrument as follows :—“ That 
the claims hereby granted and con- 
veyed shall be subject to the conditions 
in the third of 

ct of Congress, approv y 25 
1866, granting the taht of way for the 
Sutro Tunnel into it. And the grantee 
herein shall contribute and pay to the 
owners of this tunnel, constructed pur- 
suant to said Act, for drainage and 
other benefits derived from said tunnel, 
the same rates of charges,” &c., men- 
tioned in certain contracts. It is ex- 
pected that with the connection of the 


Comstock vein; already the main 
tunnel is advanced beyond this dis- 
tance, with a view of continuation into 
Mount Davidson, which, it is contem- 
plated, will be shortly resumed. 

The tunnel at its present face has 
a perpendicular depth of nearly 2000ft. 
under the woper houses of Virginia 
city, and at that depth enters Mount 
Davidson. In a distance of about 
3000ft. it will gain an additional depth 
of 1600ft., and will therefore reach a 
depth under the summit of the moun- 
tain of 3600ft. Interesting discoveries 
are expected to be made in the prose- 
cution of the work, which will be fol- 
lowed with much interest, The tunnel 
is already connected with the mines 
on the Comsteck vein, the first mine 
intersected being the Savage Mine at 
a depth of 1640ft., on the east drift of 
that level, and at a distance of 20,018ft. 
irom the mouth of the tunnel. On the 
with the workings of the Savage Min 
the draught was immediate, 
ing in from the tunnel mouth and 
with great force; the effect of 

is connection has greatly reduced the itn ben 
temperature, not only in the tunnel, 
but also in the mine, where the pent- 
up air was of a very vitiated character, and has thus 
ensured a continuous flow of fresh air, enabling the 
miners to work under much more favourable circum- 
stances than formerly. 

The effect of improved ventilation in the lower 
workings of these deep mines onpenes in the fact, that in 
the 2000ft. level of the Savage Mine, before its connec- 
tion with the Sutro Tunnel, the temperature stood at 
120 deg. Fah., while it rarely now rises above 90 deg. This 


reduction of temperature is important, and exhibits itself | Gold C 


in a marked manner by enabling the miners to carry on 
the work at the tunnel head with 
With the completion of the tunnel, following ventilation, 
drainage becomes all important, and to insure satisfactory 
results in this direction to receive the accumulated 
waters of the Comstock vein through the tunnel, a 
covered drain throughout its length is in course of con- 
struction. In some of the mines the water now stands 


increased energy. | Fla 


THE TOPOGRAPHY OF NEVADA. 


reach from 15,000 to 18,000 dols, for some months to 
come, as the cutting out of the drain and the shortening 
of the shifts will occasion a very material increase in the 
working force. At present upwards of 100 men are 
constantly employed on the tunnel works, the south 
branch of which in the innin, December was 
893ft. from the main tunnel. This branch will be of the 
same dimensions as the main tunnel, and will be extended 
after passing the Julia Mine southerly to Gold Hill and 
anon ; while another branch will diverge in the 
neighbourhood of the Belcher Mine towards America 


t. 

Recent mining accounts announce that the south 
lateral branch of the Sutro Tunnel, towards the Julia 
shaft, is making excellent advancement in favourable 
working ledge matter, and is already 720ft. from the 
main tunnel, having accomplished half the distance to 
the Julia shaft ; temperature at face of header 100 deg. 


at a temperature of from 150 to 160 deg., which renders | Owing to this great heat the miners in the 


necessary the permanent covering of the drain, otherwise 
it would not be possible to work securely from the steam 
grants by heated water at so high 
ts flow through the tunnel. This drain or adit will be 
be a permanent part of the tunnel. 
Savage Mine has been referred i 
connected 


to as being the first 


of a most substantial character when completed, and will |, p 
viously the | 
mine | and 
with the tunnel. Adjacent mines are now ' Company and several of the leading Comstock mining 


I 
ut upon six hour shifts. he 


this year were to be 8 
e main tunnel, destined to carry 


subway drain beneath 


a moe yg in the hot water from the Comstock vein when it shall be 


ready to receive it, is, it is said, also making good 


| ee erally the development of this great adi 
the the Sutro Tunne 


tunnel with the various mines the 
production of low grade ores will in- 
crease to 3000 tons per day. 

The annexed sketch illustrates gene- 
rally the topographical feature of the 
country in the State of Nevada, in 
which the great silver mine of the 
Comstock occurs, Mount Davidson 
being the most prominent peak. The 
course of the Virginia and Carson 
Railroad connecting these two im- 
portant cities is seen in the tortuous 
track. At the present time from the 
majority of the mines the ore is hoisted 
to Virginia city and transported to 
Carson city over the circuitous rail- 
road referred to, a distance of many 
miles. With the completion of the 
tunnel and its connection with the 
several wines, the ore will be presum- 
ably delivered at the mills at Sutro, 
marked D, and at a cost of one-fourth 
of what it costs at the present time to 
raise it to Virginia City. The section 
on the right of our sketch exposes to 
view the northern portion of the Com- 
stock vein A, the line B indicating the 
run of the Sutro Tunnel ; the mills at 
Carson City, M M. Again another ad- 
vantage appears, at present the miners 
are lowered some 3000ft., entering the 
mines daily from above in cages, and lowered a dozen at a 
time. By and bye these will be conveyed into the lower 
worki of the mines by the Sutro Tunnel in the short 
space of fifteen minutes, instead of as at present occupying 
| many hours. Hitherto Virginia City and Gold Hill, the 
most important cities situated on the sides of the moun- 
tains immediately below the Comstock lode, derive their 
prosperity from the business transacted there in connec- 
tion with the mines. The various mining companies 
having their offices there, and a large population dwell- 
ing in their midst, all more or less connected with the 
mines, as a natural consequence it may be expected a 

nd removal will take place to the mouth of the tunnel 

y all who are interested, whenever the mines are 
entered by the tunnel. ee 

The mining companies will each have to secure ground 
at the mouth of the tunnel to deposit their ore, and for 
this purpose each company has the privilege of securing 
whatever land they may require for that purpose, not 
ex ing ten acres, at a rate of 5000 do r 
acre. e Tunnel Company, it may be repeated, 
secured the absolute title to a connected body of land 
at the tunnel mouth, embracing upwards of 5000 acres, 
the largest portion of which slopes towards the Carson 
river with a fall of 155ft. in one and a half miles, and 
being a most desirable site for a large city. Another 
source of income to the Tunnel Company will accrue 
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from the carriage of firewood, mine materials, &c., used 
in considerable quantities in the mines, the rates esta- 
blished being about 25c. per ton per mile, or about one 
dollar on every ton of material carried over the four milesof 
main tunnel. The ratesfor the transportation of miners are 
25c. each way. Firewood is supplied in abundance by 
the Carson river, which fiows within one and a-half miles 
of the mouth of the tunnel, its sources being in the 
Sierra Nevada mountains, in California, where large 
supplies of firewood exist, and are floated down by the 
m river. The consumption of wood alone in 
Virginia City exceeds 600 cords per day. This can be 
furnished cheaper through the Sutro Tunnel than in any 
other manner. A wire tramway to Carson river, and 
along the whole length of the Sutro Tunnel, propelled 
by the water issuing from the tunnel, will be in operation 
later in the year. The w loaded on small cars at 
the river, will be trans through the tunnel and 
hoisted through a shaft at Virginia City without any re- 
handling whatever. Firewood is now sold at Virginia 
City at 12 dollars per cord ; it can be delivered in the 
above manner at a cost of less than 8 dollars per cord. 

In the working of the deep mines of the Comstock 
vein very high temperatures are met with, so much so 
that at times the miners can work only for short periods, 
and but for the supply of ice furnished to the miners 
- they could not continue their labours underground. Many 
thousand tons of ice are annually supplied to the mines, 
and sold to.the mining companies at 20 dols. per ton. 
The Tunnel Company on its ponds at the Carson river 
can produce an unlimited supply at a cost, it is stated, of 
less than 1 dol. per ton, the ice being detivered into the 
_mines in refrigerating cars with a minimum waste. 

The Sutro Tunnel Company continue to keep pace 
with all improvements in the way of machinery, and 
expend large sums in this direction. It has its own 
machine shops, steam engines, air compressors, power 
drills, hoisting works, rolling stock, &c., with extensive 
stables for 120 mules and horses, out-offices, and ware- 
houses, and carries on its business at two offices, the one 
at San Francisco and the other at the works at Sutro; 
and future notice will give an account of the deep work- 
ings, the produce of the mines, their present condition, 
and returns in past years. 


THE THUNDERER’S GUNS. 

In Tue Enerneer of July 18th, 1879, we gave an 
illustration from an excellent photograph, which had 
been taken in the Chemical Department, Woolwich 
Arsenal, of the gun burst on board the Thunderer, 
as soon as it had been built up as completely 
as could be done with the recovered fragments. Up to 
the present time, no satisfactory photograph has been 
- taken of the Thunderer gun burst in the Arsenal, the 
gun lying in a position offering only so foreshortened a 
view that the lines of fracture are very imperfectly seen. 
Drawings can, however, be made of both guns, which 
furnish a much better means of comparing the two. 

‘We must wait for the report of the committee before 
giving a final opinion on this matter. It seems desirable 
owever, to compare the evidence we have fully laid 
before us at this time, because various theories as to the 
bursting of the first gun are being put forth, coupled with 
imperfect comparisons of the two guns. Without 
saying that we can lay absolutely everything before 
our readers, we believe we are in a position to supply 
sufficiently full information to enable them to judge fairly 
on the whole question, the Government having afforded 
every facility for examining the broken guns and projec- 
tiles, and giving full information on the subject. . 
e may remind our readers that the 38-ton gun taken 
from the Thunderer was loaded in the Arsenal in the 
same way as its fellow which burst on board ship, sup- 
posing the latter to have failed to fire at the electric dis- 
charge—that is to say, the second gun was double-loaded 
in the following way :—First, with 110 lb. battering 
charge of pebble powder, and a 6881b. Palliser projec- 
tile and wad; then over that with an 85]b. charge, 
and 575 1b. common shell and wad, and in this oak 
tion it was fired, pressure gauges being employed on 
the base of each projectile, and in the bottom of 
the bore. 

The gun so fired burst in front of the trunnions very 
near the same spot is its fellow. A general resemblance, 
however, might be due to the fact that both guns, in 
common with other Fraser guns of the same type, are 
very strong about the breech, so that any strain suddenly 
brought upon the piece when the projectile was some 
distance forward amen so far resemble the action of a 
charge fired in an advanced position, that the gun might 
yield in both cases at its weaker part. Evidence then is 
needed to identify the two burst guns as exactly as possible 
in detail. The principal points of the material evidence 
on which the conclusion of the committee appears to be 
chiefly based are the following :—(1) The indication of 
great pressure ; (2) the position of the fracture ; (3) cer- 
tain indications in the form of abrasions of a projectile 
in the bore ; (4) evidence furnished by a stud picked up 
in the turret. Let us consider these in detall and see 
whether a close and convincing correspondence in the 
cases of both guns is to be found. 

(1, 2,and 3) Jn the Steel T'ube.—An indication of t 
pressure cannot possibly fail to be found in the case of the 
Arsenal experiments; the question is whether in its nature 
it corresponds to that in the gun burst on service: (a) The 
maximum expansion of the powder chamber in the first 
gun was about 0033in.; in the second gun the expansion 
at 2ft. Gin. from the bottom of the bore was ‘004in. hori- 
zontally and ‘006in. vertically. The maximum expan- 
sion is at 5ft. where it is 093in. horizontally and ‘O88in. 
vertically. (+) The tube of the first gun at from 30in. to 
54in. from the bottom of the bore is in an ordinary state, 
but from 54in. to the fracture—at about 72in.—it is bell- 
mouthed, the diameter increasing until nearly six- 


tenths of an inch is reached at the edge of the frac- 
ture ; the expansion is nearly all in the grooves, which 
are widened in some parts two-tenths of an inch. The 
second gun is incapable of measurement at 72in., bei 

broken off short of that point. A precise comparison 0: 
the two is impossible, because the ex ions in the 
first gun are taken with reference to original dimensions, 
while those in the second gun are due to this one round. 
In both cases, however, there are bell-mouthed or conical 
enlargements which correspond as fully as could be ex- 
pected. (c) At a point 69in. from the bottom of bore of the 
first gun is a smooth mark for 6in. near the lowest portion 
of the circle where the projectile was pressed. The interior 
of the barrel of the second gun cannot be examined 
as to this at present, being built on to a wood spindle. 
(d) Two longitudinal cracks in the first gun run from the 
point of rupture for a foot to the rear, and then trans- 
versely. Two longitudinal cracks in the second gun run 


from the point of rupture; one starts at top, takes a spiral | | 


direction, and ends at “down,” nearly opposite the 
vent ; the other runs longitudinally for about 2ft. The 
neral direction of the cracks in both cases corresponds, 
ut the second gun has suffered decidedly more than the 
first. (e) There is no ees of jambing or seizure 
on the bore of the first gun, but the ves are 
widened for 18in. from point of rupture. The second 
gun agrees generally with this for the length correspond- 
ing to the portion left of the first gun; at 10ft. can 
however, commences a series of violent abrasions, which 
continue for about 3$ft., ending with a tremendous scoop, 
where steel is scraped off, and the muzzle part of the 
tube for about 2ft. 5in. broken off entire. In the 
first gun are three pieces of barrel about the bottom 
of the circle, at about 6ft. from the bottom of the 
bore, showing marks indicating that the projectile was 
ing over them when rupture took place ; and at from 
Oft. 7in., 10ft. 6in., and 11ft. and lift. 9in. are four or 
five marks of striking from the projectile. No portion 
of the steel tube was recovered beyond 12ft. 2in. from the 
bottom of the bore. In the second gun the most 
striking marks begin about where the steel barrel falls 
to its minimum thickness, and run on from there— 
that is, at about 10ft. Gin. from the bottom of the bore. 
Here then is all the correspondence that could be 
reasonably looked for. 
Resemblance in the Fracture of the Exterior Coils.— 
Figs. land 2, page 261, give the horizontal projection of the 
guns looking down on them, and Figs. 3 and 4 give the 
guns turned over so as to show the under sides. The 
parte shaded flat in 1 and 3 are deficient, owing to the 
nts having gone overboard. Figs. 2 and 4 appear 
to broken into smaller pieces, but if the fragments 
corresponding to those lost in 1 and 8 be shaded and felt 
for after consideration, the comparison of the action o 
the two guns can be better made, and a close resemblance 
may be traced in the manner of breaking up. ‘To com- 
mence at the breech, the second gun’s C coil is cracked 
in a longitudinal line, shown in Fig. 4, also there is a 
ring fracture running round nearly the entire circum- 
ference in front of the trunnions, which fractures are not 
found on the first gun, but there is on that, a ring fracture 
within a foot of the same place, running completely 
round the 1 B coil. Thereis thena measure of similarity 
in the guns having parted in a ring fracture near the 
same place, that is, nearly at the place where the B and 
C coils hook on to each other. In one case the C coil 
has yielded, and the B has stood. In the other the 
B has yielded and the C has stood. In this, of course, 
is a distinct difference. The C coil ought to be the 
stronger, still, if from any cause, it should be the 
weaker of the two, the same strain on a gun which 
might ray wig 4 tear the B coil might then find relief 
in tearing the C in preference. There is, of course, the 
alternative suggestion that the pressure took place further 
forward in the first gun than in the second one. This 
indeed is the main point on which Sir William Palliser 
argues that the first gun was not burst from the same 
cause as the second. The effect on the breech portion of 
the second gun was undoubtedly greater, as shown by 
the longitudinal cracks, and the position of the ring 
fracture was further back. Admitting these features, 
however, it is to be considered whether the difference 
may not be due to the accidental fact that the same force 
might find the line of least resistance, as we have said, 
in the C coil hook, in preference to that of the B coil ; or 
whether the same cause, namely, the explosion caused by 
double loading, might not be sufficiently i 
development to account for such a variation in position 
of fracture. We adopt one of these alternative explana- 
tions in preference to that of Sir William Palliser, because 
the evidence on other points appears to us overwhelmin 3 
but we wish to state fully the difference on which Sir Wie 
liam Palliser argues. In fact, in Fig. 4 we have rather 
drawn the longitudinal crack more distinctly than the 
exact argacrs in such a position close over the trun- 
nion would justify, in order to exhibit it unmistakeably. 
The B Cou.—As we have just noticed, there is a ring 
fracture close to the edge of the C coil in the first gun, 
Figs. 1 and 3, which does not exist in the second, Figs. 2 
and 4, because the yielding of the edge C coil in the 
latter gun left the B coil free to escape entire at that : 
In the first gun there is a ring fracture extending the 
greater part of the circumference at from 90in. to 92in. 
from the bottom of the bore. The interruptions are 
caused by the missing oy oer vide Fig. 1, and the 
No. 5 piece, extending for the entire length of the coil 
at the bottom, wide Fig. 3. In the second gun there is a 
ring fracture extending a + part of the way round, 
about 96in. to 100in. from the bottom of the bore broken 
by fragment 80, nearly corresponding to the missing 
fragment in the first gun, and by 75 and 42—see Fig. 4— 
nearly corresponding with fragment 5 in first gun, Fig. 3. 
Here is a marked similarity, a ring fracture interrupted in 
each case by an entire end-to-end fragment below, and 
while it is going too far to argue that the missing portion 
escaped in a single fragment—which might appear pro- 
bable, or the hinder half might probably have been left 


r in its | had 


on board—at all events no want of similari 
be argued on the opposite assumption. 
there is a general similarity of break ; in 

ring in the second gun is rather in advance instead of 
behind that in the first. 

The B Tube.—We are at once met with a very striking 
resemblance in the fact that a complete ring fracture is 
found at from 120in. to 124in. from the bottom of the 
bore in both guns strikingly similar in character, both 
fractures being very straight in the underneath half of 
the gun, vide igs. 3 and 4, and more zigzag above, vide 
Figs. 1 and 2. front of this, the first has no dis- 
tinct ring fracture up to the edge of the portion lost 
over . The second gun is the same in the general 
character of its fragments up to the corresponding dis- 
tance. There is much breaking up of the muzzle por- 
tion, but no comparison can be made‘in this respect with 
the other gun, because all the corresponding portions are 
ost. 

The steel tubes are shown on each side of the entire 
guns—vide Figs. 5, 6, 7, and 8—correspond obviously to 
a certain extent with the outer casing of the guns in 
their lines of fracture. The correspondence, on the 
whole, between the lines of fracture of the two guns 
is as close as could be expected when such an agent 


as powder is employed. 

4) The absolute identification, however, in the Royal 
Laboratory of the stud picked up as that of a Palliser 
projectile, in the case of the first gun, in our mind, alone 
settles the question, coupled with the fact that Sir W. 
Palliser wrote, on December 13th last, that he considered 
it improbable that the Palliser projectile would break in 
a case of double loading, whereas, when the second gun 
was fired the Palliser projectile did so break up. 

This brings us to the consideration of the evidence 
obtained in the case of the second gun, which cannot be 
compared with anything in the first gun, because founded 
on data which depend on materials lost in the first case. 
This evidence we consider explanatory of the behaviour 
of the second gun, and to a certain extent throwing light 
on features which exist alike in both guns, which were 
held to militate against the conclusion of the committee, 
that the first gun was double loaded, but which might 
equally have argued against double rang J being the 
cause of bursting in the second gun, had the cause in 
that case been a matter of subsequent conjecture instead 
of the main grou bor 

e havea y spoken of the main ground for arguing 
against double uading. namely, the fracture of the gun 
in a position rather in advance of the su seat of 
maximum pressure, Captain Noble in his evidence— 
answer 496—stated that he considered that the most 
violent pressure had acted on the posterior half of the 
B coil, extending from about 6ft. to 8ft. from the bottom 
of the bore, the mean of which would be opposite the front 
part of the front charge, that is the place of maximum 
pressure found by Sir W. Palliser in his double loading 
experiments. Nevertheless the gun yielded, as may be 
seen in the figures, mainly at the ring fracture at 90in. 
from the bottom of the bore, which is only 6in. from 
the front limit of the wigion defined by Captain Noble, 
and his drawing of the bursting apparently agrees with 
this better than with a more backward position. 

In the second gun this general line of fracture ap 
to us as far forward—vide Figs. 2, 4 8. This would be 
rather in advance of the front of the front charge, which 
does not quite accord with Sir W. Palliser’s experiment, 
which in five rounds gave a maximum effect opposite 
the front portion of the front charge, but hardly up to 
the front edge of it, and a decreased effect beyond this 
limit. In cases of single loading, the maximum pressure 
is said to have occurred even beyond the front of the 
single charge, but the front charge in double loading is 
fired in a violent and exceptional manner, and Sit W. 
Palliser’s experiments being on double loading, seem the 
natural ones to refer to. ithout therefore saying that 
there is any great discrepancy, ceftainly not one to shake 
our belief in the fact of both guns ape es loaded, 
especially as this feature is common to both, it may be 
well to see if there is any evidence existing in the case 
of the second gun to account for a more forward action 
than might be expected. The materials at hand are the 
_— projectiles and gauges, and the front portions of 

e barrel. 


The condition of the projectiles we described in THE 
ENGINEER of Feb. 13th. The common shell we noticed 
its bottom broken up, and the circle of frag- 
ments adjacent to it was driven forward so as to be 
violently scored and wedged by anterior portions of the 
shell, and forced outwards so as to have the iron p 
into the ves of the gun and actually moulded to 
them. Obviously the bore must have been intact while 
the iren was being thus moulded to it. The scoring of 
the interior evidently was at the same time so violent 
and also so symmetrical that it must have been done 
while the projectile was still held in the bore. The tool 
marks round the shell’s exterior, including the portions 
forced into the ves, are so clear and sharp that, as 
has been pointed out, they could not have been subject 
to violent rubbing along the bore. In other words, the 
gun must have yielded just as the shell was set up and 
wedged into the grooves. The marks of great violence 
and wedging on so many parts of the common shell 
argue the probability of a tremendous shock bag | given 
to the gun. Does it not = probable, then, that the 
bottom of the common shell was shivered comparatively 
easily, and that the full shock fell on the gun as the 
broken shell set up and wedged in the bore? This 
might easily explain a more forward fracture than would 
occur with solid shot when the front projectile would 
give its full resistance at once and then move forw 
intact. There is one very curious fact to be noticed | 


ought to 


ere, then, 
this case the 


namely, that the choke of the front cartridge was pick 
up unconsumed in the head of the common shell. This, 
then, was driven up into the interior of the latter before 
the gas could consume it, indicating how immediate 
was the breaking in of the base of the common shell, 
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When once wedged among metal fragments it might 
easily escape consumption, as any one will admit who 
knows how large a hole must be drilled in the base of 
might justify the difficulty originally felt by some a 
the forward position of the burst. At the same time it 
would show that Sir W. Palliser’s experiments, whatever 
they may teach, do not fully represent the case of 
double loading with a shell in front of a shot. Were we 
to draw a figure at the moment of bursting now, we 
should show the front of the common shell, wde Fig. 10, 
in its position when rammed home, and the rear of it 
broken and jammed up so as to be somewhere from 90in. 


to 96in. from the bottom of the bore. The Palliser pro- |, 


jectile would have moved some distance forward. Failin 
the discovery of indications on this portion of the secon 
gun which is not now open to examination, we should 
place the front part of the body next the head—which is 
of the full diameter—at 69in. from the bottom of the bore, 
because at that spot in the first gun was found a bright 


ressure mark extending for 6in., apparently made by the | % 


y of the projectile being forced against it. 
would bring the pent to about 84in. from the bottom of 
the bore, and within about 2in. of the original position of 
the front projectile and about 10in. or rather more from 
its bottom as now driven up. At the moment of explo- 
sion doubtless the chilled projectile broke across, and we 
think that at this moment all its studs were sheared. 
portion of a stud is left, but not, we think, more than 
might be due to the windage enabling the roots of the 
stud to escape the apancing by the uppermost groove. 
With this exception the studs are symmetrically sheared, 
and, therefore, we believe sheared in the bore. 

As to the marks on the front part of the bore, we lay 
little stress on them, because the state of things was 
such that violent scoring and fracture might be expected, 
and that of an irregular character. We have a common 
shell broken and wedged up in front of a fired 
with sudden and exceptional violence, then a Palliser 
sheli broken across with its studs sheared, and a battering 
charge in explosion behind it. With this going on the gun 
would soon arrive at a state of dissolution too advanced 
to be subject to rule. The front fractures may be strik- 
ing then as the exhibition of physical force, but we 
question if much instruction is to be obtained from them 
except perhaps the indications that the bore was broken 
up partly by the action of the projectiles in its interior 
and not only by the force of powder. For example, the 
steel bore is specially scored and cut and distorted by 
fragments from 10ft. 6in. from the bottom of the bore to 
within about 2ft. of the muzzle, and this is the part of 
the gun which is broken up into the smallest fragments. 

To sum up, we wait for the committee’s report for a 
final opinion, but we submit the above comparison of 
the evidence before it with confidence that reasonable 
minds will conclude that the two guns were burst in the 
same way. The breech portion of the second gun 

ielded more than that of the first, but little ground will 
found on-which to base a distinction in character 
between the two, The identification of the Palliser 
— and the breaking up of the Palliser pro- 
jectile in the second gun are all in accordance with 
the conclusion of the Malta Committee, and against an 
opposite explanation. The evidence furnished by the 
projectiles recovered in the Arsenal experiment seems to 
give a reasonable, if not an unanswerable explanation of 
the fact of the pressure being exerted on the gun in a 
rather more forward position than might have been 
semen and than was actually obtained by Sir William 
Palliser in double loading with solid projectiles. 

Finally, the agreement of the zone of most numerous 
lines of fracture in the exterior of the gun with that of 
greatest abrasion from projectiles in the steel tube, seems 
to show that the gun was broken up in a measure from 
the action of an aggravated form of violence from the 
wedging of fragments which would not occur under any 
ordinary circumstances. 


THE RUINS OF THE TAY BRIDGE. 

In our impression for March 26th we published three 
views taken from photographs, showing the ruins of the 
trestle work lying on three of the Tay a piers. At page 
264 will be found three more views, also from photographs, 
showing the ruins of three piers — No. 4 from the south, No. 


- 10 from the east, and No. 11 from the west. Our engravings 


— no description, they explain themselves, and they 
ill prove useful in enforcing the lesson which may be drawn 
from the casualty. 


LETTERS TO THE EDITOR. 
We do nat hold ourselves responsible the opti 
(We o opinions of our 


THE EFFICIENCY OF TURBINES. 


Smr,—Although ‘American Engineer” has read the corre- 
spondence on this subject, he has wg J not studied the points 
at issue between myself and ‘‘ Pinx Pi! onl If I succeed in 
demonstrating that the efficiency of es cannot exceed 60 
per cent., it will be necessary to analyse the Lowell experiments 
to find out where the error lies. my arguments are refuted, 
cadit questio, the results of the Lowell experiments may then be 
accepted as correct. ILLIAM DONALDSON. 

31st. 


MARINE ENGINE GOVERNORS, 

Smr,—In Tue EnaGineer of the 26th inst., under the title of 
**Management of Marine Engines,” there isan article, partof which 
istaken up by giving the writer’s experience of Silver’s marine engine 
governors at sea. He states the Silver governor “‘generally 
managed to throttle after the racing had finished.” I suppose he 
means that it shut the throttle valve. This is an important 
admission, for it shows that the governor had power to work the 
throttle valve ; but it did not do it at the right time; that was 
what your contributor, or some one of the other engineers, should 
have made it do; and if they had known anything at all about 
“*Silver’s theories” they would have been able to make the 
governor shut the throttle valve at the t time. But they 

* su it to be in perfect working order,” and let it alone, 
This method of working or man: the marine engine and 
machinery connected therewith or itself. The action of 
the governor, described by your contributor, is just what takes 


A| make a gauge whic is absolutely correct. A piece of strong 


place when a right-hand governor is driven by an engine that 
works a left-hand propeller, or a left-hand governor is driven by 
an engine that works a right-hand pro . Such mistakes 
have occurred, but there is provision made whereby such mistakes 
can be rectified in five minutes’ time. 

I cannot help stating y Spin experience in one steamer to 
which I was appointed. e@ previous chief engineer had con- 
demned Silver’s governor in much the same terms as your con- 
tributor, but with a very little trouble and attention [ had the 
machine in first-rate working order, and derived t benefit 
from its use. A case came under my notice lately of a large 
steamer being fitted with one of the so-called new governors, 
where it had a fair trial, was reported to be doing very much 
better than the Silver governor that had been previously worked, 
but the new governor has been thrown out, and the Silver 
vernor put in working order again, with the result that Silver’s 
is actually os the work it was denied to be capable of doing. 

Moffat, March 29th. mu. Murpocu. 

[We insert Mr. Murdoch’s letter because it calls attention to a 
fact which is new to us, and will doubtless be new to many of our 
readers, namely, that Silver’s governors are made right and left- 
handed, and that, when driven the wrong way, they are tardy in 
their action ; but we cannot insert any more letters now on a 
subject which has been recently fully di in our pages.— 

iD, 


INSTRUMENT FOR MEASURING THE INSIDE DIAMETER OF 
S1r,—E gi with taking 
— Every engineer u wit! ng le measure- 
ments of steam or pump yan, &c., will know by experience 
that it is not an easy matter to take an exact measurement, or to 


wire pointed off at each end must generally answer the purpose, 
but the stiffness of such a gauge does not allow any feeling by the 


man’s hand, which for ascertaining inequalities is very essen 
The accompanying sketch shows a very simple instrument, with | 
which the foranaa difficulties are overcome. A glance at the | 
sketch will explain the instrument itself. One end of a little | 
tube is provided with a knob, into which a steel point is inserted; | 


/ 
GY 
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brickwork. The workings for March, up to and including the 
17th, are as follows:— 


Tons. 

Coke--85 per cent, carbon .. cs oo 1646 
Ore—542 per cent. iron... .. 2760 
m—(80 per cont. No. 1—20 per cent. No. 2).. 1497 

Coke to each ton ofiron.. .. 
Limestone to each ton ofiron .. . 


The greatest make of pig in one day was 103 tons. The ore 
used was one-third Tafna Spanish, one-third Pilot Knob, which 
is hard and silicious, one-sixth McComber from Lake Superior, 
and one-sixth le English, The blast was appli 
pressure of 64 lb., blowing 13,500ft. per minute. The escap! 
gas at the tunnel head had a temperature of 345 deg., Fah., an 
the blast a temperature of 1050 deg. 

The only stoppage on account of the furnace since blowing in 
was caused by the expansion of the lining which pushed up the 
hopper farther than was intended, A course of brick was taken 
out, and the hopper lowered. At the same time the lining was 
taken out of the hot-blast flue to give the stoves more gas. 

The furnace was built to use 8000ft. of air per minute and to 
— from 350 to 400 tons of iron per week. The stoves are 

¢ Siemens-Cowper-Cochrane patent, contain a total of 40,000 
a feet of heating surface, and were calculated to heat 8000ft. 
of air per minute to 1500 =. They are at present heati 
13,500ft. of air to 1050 or 1100 5 Maley the escaping gas going o 
from the chimney at 446 ~~ en the cinder shows bay by 
slacking down to 10,000ft. of air 1400 deg. of heat is get which in 
five hours changes the cinder to a good grey. We find that heat 
bleaches the cinder, and that the old idea that a glassy cinder 
wants lime is erroneous. Crushing the cinder and comparing its 
powder is more sure for colour test. The cinder is kept pretty 
uniform at 35 per cent. of silica, 43 per cent. of e—the 
remainder is alumina, magnesia, manganese, The iron is all 
used inthe Bessemer works, and runs 1°7 per cent. of silicon, 
nearly uniform. The tuyere system is anew one. The Witherbee 
bronze tuyeres in connection with it stand well. Not a 
tuyere has been lost sinee blowing in. 

e stoves have not caused a moment’s stoppage since starting, 
and are giving perfect satisfaction. 
plain, simple gas washer, into which the 
waste tuyere water runs, keeps the stoves 
clean, and after two and a-half months’ 
run we find the stoves in as good order 
as when started. The Siemens-Cowper- 
Cochrane stoves at Crown Point have been 
in operation more than two years and have 
not been cleaned or ente’ for cleaning 
during that time. The gas washing at 
that place has been a success. The suc- 
cess of the stoves has given us orders for 
some seventy more. 

s The old idea that ores require a long 

) a time for preparation is not sustained by 
our practice. The Pilot Knob ore is very 
dense and silicious, but twelve hours’ 
actual exposure makes a number one iron 
of it. Our experience is that when ores 
are ex too long they disintegrate 
from carbon deposition and choke the fur- 
nace, The furnace has had the advan’ 
of, an able founder, a graduate of the Yale 


; B ollowing points in connection with t 
THRO A.B ASS. — now cut out to 10ft. 9in. at the tuyeres, 
2) Hot blast and h pressure. (3) 
Tuyeres evenly spaced all around. There 
SZ “— is no fore hearth; use Lurmann cinder 


this point can be soldered in, or, if preferred, set with a set screw; 
on each side of the knob is one end of a semicircular s 
screwed on, while the other ends of the spring are secured to a 
loose knob ; this knob holds one end of a steel rod, while the 
other end is inserted and guided in the tube. The springs are 
connected with a screw, so that by means of the nut they can be 
screwed ther, and will, by this operation, elongate or pull 
the steel rod—which by means of a set screw has been secured to 
the separate knob—out of the tube. Now, suppose the inside 
diameter of a cylinder has to be measured, the modus operandi 
will be as follows :—Loosen the set screw in the separate knob 
and pull out the rod, so that the entire length of the instrument 
comes within about ,4,in. of the diameter to be measured ; secure 
now the set screw firmly, and then screw the oa together till 
soe will tell that the measure is exact. It is needless to say that 
for different diameters aset of knobs is required, each differing from 
the other about the length of the pull out; but the same instru- 
ment will do for diameters from 6in. to 30in.; for r ones & 
stronger instrument is to be recommended. D. Gray. 
New Charlton, March 25th. 


REGULATOR FOR CONTROLLING THE ADMISSION OF WATER 
TO STEAM BOILERS. 


design published at page 228 of Tua Encinerr of 
March 26th, for f ing steam boilers, reminds me of a plan I 
devised some years ago for effecting the same purpose; and as I 
consider mine the simpler of the two, and probably the oldest 
will be enough to publish 
w enoug’ 
it for the benefit of your 

The teed is supposed 

e pump is sup 
to be at work continuously 
during the day, and capable of 
pumping an excessive quantit; 
of water. The annexed roug 
sketch, without aiming at any- 
thing like a convenient arrange- 
ment of the various parts, will 
fully explain the principle. 
When the water in the boiler 
is slightly above its per 
level, the float A, which is con- 
nected with the delivery valve, 
raises this valve from its seat- 
ing, and then, though the 
pump on, itdoes not suck 
up fresh water, but that which : 
and the delivery pipe, simply 
see-Saws and for. 
wards till the water in the boiler lowers, and allows the delivery 
valve to rest again upon its seating, when the pump goes on 
delivering water into the boiler in the ordinary way. 
JAMES FINNEY. 
Bocking, near Braintree, Essex, April 6th. 


FURNACE “A” OF THE EDGAR THOMSON STEEL WORKS. 


. Str, — Furnace A of the Edgar Thomson Steel bg 
13ft. bosh by 65ft. high, is running well and shows no signs o! 


BOILER 


weakness at any point. The walls around the hearth are only 
13in, thick at present, but there are no signs of fire through the 


h; large top—10ft. i 
stock line. (5) Hich tuyeres—5ft, 6in. 
above hearth. (6) Able management by 
founder. 
She made for the week ending March 2ist, 647 tons on the 


ring | same burden, and mixture as already given above. The Siemens- 


Cowper-Cochrane stoves are doing better than ever. We have 
been making a series of analyses of the escaping gas from the 
stoves, and found we were crowding too much gas through them. 
In all the analyses made we found no free air, which showed 
that the oxygen of the air is all combined. The small amount of 
as used in the stoves is remarkable. ‘The enormous heating sur- 
ace of these stoves absorbs the heat recite and it goes off 
at the chimney at a much lower temperature than is possible by 
any other stoves of the same size. The gas washing apparatus 
is doing its duty steadily, and gives no trouble whatever, the 
waste tuyere water giving a good supply for it. 
'TAWS AND HARTMAN, 
Engineers, 1237, North Front-street, Philadelphia. 
Pittsburgh, April 3rd. 
[If our readers will turn to Tue Encineer for February 20th, 
page 144, they will find an article calling attention to the working 
of this furnace.—Ed. E.] 


Tue Lonpon AssociATION oF ForeMEN ENGINEERS AND 
DRAUGHTSMEN.—The twenty-seventh annual festival of this 
Association will be held at Cannon-street Hotel on Saturday, the 
10th inst, The Lord Mayor will take the chair. 


Provessor Mervin Herbert Nevil 
Story-Maskelyne, of Basset Down-house, near Swindon, Wilt- 
shire, has been elected as a Liberal member for Cricklade ; he is 
the eldest son of the late Mr. Anthony Mervin Reeve Story- 
Maskelyne, F.R.S., of Basset Down-house, by his marriage with 
Margaret, only child of the late Rev. Nevi rang fro D.D., 
F.R.8., of Purton, Wiltshire a Astronomer-Royal. He 
was born in the year 1823, and was graduated at Wadham College, 
Oxford, taking his Bachelor’s degree in 1845, and proceeded M.A. 
in due course. He is a 2 and deputy-lieutenant for the 
county of Brecknock, and Professor of Mineral in the Uni- 
versity of Oxford; he was also for some time Keeper of the 
Mineral Department at the British Museum, from which post he 
recently retired. Professor Maskelyne, who is a Fellow of the 
Royal Rociet , married, in 1858, Theresa Mary, eldest daughter 
of Mr. John Dillwyn-Llewellyn, F.R.S., of Penllergare, 
Glamorganshire. 

Tae Perroteum Fretps or Russta.—The owners of American 

troleum deposits will before long have to encounter a consi- 
Saabie amount of opposition in view of the discoveries of this 
valuable oil on the Continent, and especially in Hanover and 
Russia. The beds in the latter country are ——e bound- 
less, extending for a distance of 1500 miles along the Caucasus 
range, from the Caspian to the Black Sea. At the present time, 
however, there are but two districts in this large area where any 
systematic efforts are being eae to obtain the petroleum. One 
is in the valley of the Kuban river—which flows into the Black 

-where two wells have been sunk by a French company 
under the superintendence of an American manager. his 
company has a panne at Taman. The other and most produc- 
tive district is near Baku, on the tne one Sea. Many wells have 
been sunk here to the depth of t., having a daily yield of 
28,000 barrels of crude petroleum. An extraordinary amiount of 
sand flows out with the oil, and is heaped up near the orifice of 
the wells in banks at least 30ft. high. Large refineries exist at 
Baku, though the refined oil at present uced there is not as 
good as the American oil. 
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TRACTION ENGINE AND STEAM CRANE COMBINED. 
MESSRS. J. AND H. McLAREN, MIDLAND ENGINE WORKS, LEEDS, ENGINEERS. 


Tue illustration represents a new form of crane attachment 
for traction engines invented by Messrs. J. and H. McLaren, 
of the Midland Engine Works, Leeds, and manufactured by 
them for military purposes, and for contractors, quarry- 
owners, chemical works, factories, and ironworks. The 
drawing explains itself, the principal features being the 
attachment of the jib to the sides of the smoke-box—which 
is formed by carrying forward the boiler barrel—an arrange- 
ment which admits of the smoke-box door being opened 
without any trouble for sweeping the tubes, and the 
mode of driving, which it will be seen is by a worm and wheel 
worked from the crank shaft by bevel gear. The pinion on the 
horizontal worm shaft slides in and out of gear as required for 
hoisting or lowering, and the chain drum is self-sustaining, 
so that the load when lifted can be carried about from place 
to place. The suspension rods are fixed to the wrought iron 
bracket plates, and make a very stiff job. The worm shaft 
can be disengaged by removing a small sleeve coupling at 
each end, and the pins supporting the crane jib and the 
suspension rods being taken out, the whole can be taken off 
the engine, which then becomes a traction engine, pure and 
simple, without any encumbrance. It can be attached again 
when required with a very small expenditure of labour—two 
men being able to fix it in about an hour. The engine 
——_ is Messrs. McLaren’s standard type, which is so well 

own as to require no description. The very effective 
and compact arrangement illustrated above promises to still 
further increase the usefulness and extend the public favour 
with which these engines have been already received. 


PIATS OSCILLATING FURNACE. 

THE accompanying engraving illustrates a furnace which is 
now rapidly coming into favour. It is being used with suc- 
cess by Messrs. Mirlees, Tate, and Watson, of Glasgow, and 
several French firms, among which may be mentioned M. 
Bourdon’s and MM. Crozet et Cie., who give the following 
figures as the result of their experience with the furnace. 


Results of Working a 2201b. Piat’s Pateni Portable and Oscillating 
Furnace—with Natural Draught, and using Clay or Plumbago 
Crucibles indifferently—at the Works of Crozet and Co., Loire, 

_ France, on January 12th, 1880. 


Weight 
Time Duration Coke 
Number. | Furnace lit.) o¢ casting. | of bronze 
h. m. h m. h. m. ewt. qr. Ib. | ewt. r. Ib. 
1 6 0 8 20 2 20 13 4] 0 2 18 
2 8 25 10 0 1 35 134) 016 
3 10 5 ll 5 10 13 7 0118 
3 11 10 12 0 0 50 13 4 O 026 
5 12 5 110 15 1212 #0 02 
6 115 215 10 13 4 0 024 
7 2 20 315 0 55 010 
8 3 20 8 50 0 30 0127 oon 
915 12 220 212 


Thus yielding 1534 1b. of bronze per hour, at a cost of 201b. of coke, 

say, 194 per cent., coke, and 39 min. per 100 Ib. 

The principle of the new furnace is very simple. Itis made 
nestatile, oak so can be carried from place to place, the 
crucible remaining during the process of casting in the furnace, 
of which it forms an integral though removable part. Arrived 
at the moulding pit, the furnace is swung on its centre 
trunnions into a horizontal position, and is steadied for tipping 
by being supported on a pair of trunnions near its mouth. The 
body of the furnace is composed of a casting of iron plate 
lined with refractory brick, the interior being of a slightly 
conical form. The crucible, — a fire-clay cheese 

on the grate, is kept in place tire-clay wedges, so 
that the furnace and crucible are handled in one piece. The 
lifting is done by hand, as with an ordinary ladle, or by a 
derrick or travelling crane, or any convenient apparatus. The 
Piat-Sagres modification of the furnace consists in the addi- 
tion to it of a recuperator for the utilisation of the waste gases. 
With this form of furnace a very elevated temperature is 
attainable. The metal to be melted, ingots of old metal, is 
heated in the hot chamber before being placed in the crucible. 

The advantages claimed for the furnace are that the metal 
is run at the temperature it has acquired in the furnace. This 


is of extreme importance for metals such as steel and certain 
alloys. Easy handling of heavy weights of metal for large 
castings. The process of — several crucibles into one 
ladle can frequently be dispe: with. A ter number of 
heats can be got. With bronze, a run can be made every 35 
minutes with charges of j cwt., every 40 minutes with a charge 
of 1 cwt., every 50 minutes with a charge of 2 cwt. The 


crucibles last longer. The bars ning cleared by oscillating 
the furnace, the bottom of the crucible takes no harm from 
the rabble, and as it is not lifted out, it suffers no injury from 
the clamp ton As a matter of experience it is found that 
blue-pots will last for sixty or seventy heats, with a consuinp- 


tion of coke of from 18 to 25 per cent., according to quality 
Fis. 2. 


of coke, metal, &c. With steel, the consumption of fuel falls 
to cent. per cent., the crucible lasting one or two heats longer 
than on the old system. The refractory lining of the furnace 
is extremely durable, and is replaced, on renewal, in three or 
four hours. 

Fig. 1 is a furnace of 65 1b. capacity, handled by two or 


three men; Fig. 2 is an 
where no is weight is considerable ; 
Fig. 3 shows a furnace for weights of 130 lb. and above, to be 
handled with the aid of a crane and one man; while Fig. 4 is 
a furnace with recuperator for 65 lb. to 350 lb. and greater 
capacity with fo: draught ; Fig. 5 is a longitudinal section 
through the centre of the furnace. The apparatus consists of 
a rectangular sheet iron chamber, lined with fire-brick A. 


The bottom of this chamber is formed with grate bars, and | 


t for running the furnace 


tected with fire- 
brick. The top of the chamber is covered in with a fire-bri: k 
slab. On the grate-bars and in the centre of the chamber is 
a cylindrical mass of fire-brick, on which the crucible B rests ; 
this crucible is held in place by a projecting lip. The chamher 
is encircled by an iron stra’ ng on opposite sides tv o 
trunnions, by means of which it can be lifted and manij 1- 
lated. It rests upon circular bars placed on an iron frare, 
built into the brickwork of the furnace. Below may be 
placed, 1f desired, an open iron vessel, to receive the contents 
of the crucible, should the latter break. This vessel is not 
shown in the drawing. The space around the crucible is filled 


near the top isa also 


in with fuel, and air is supplied by a fan through an opening 
in the furnace, which can be closed by the ay 7 G. The 
products of combustion pass through a e Hin the top 
of the furnace, a projection in the movable chamber making 
a close joint with fixed portion, as shown. They then we 
downwards through the chamber I, which is fitted with a 
grate and on to the uptake. This chamber I is employed for 
the preliminary —s of ingots,*old brass, &c., which are 
afterwards to go into the crucible. In another arrangement 


raised by the trunnions, either with a crane for the 

sizes, or by suitable handles for the smaller ones. In another 
arrangement, the whole of the furnace is mounted on w 

a small crane being attached to the frame. 


Sourn KxunsineTon 
during the week en 


and ay, f m 10 a.m. to 10 p.m., Mi 27 3 


buildi 
“9 

rials, and other collections, 1772. Total, 43,689. Average of 

corresponding week in former a 49,125," Total from the 

opening of the Museum, 18,834,172. 


7 
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ys a, thro which the gases of combustion , heating the air 
0 | which is afterwards to supply the is intro- 

t ry bk! | duced through an opening in the brickwork. When it is 

oe . | desired to pour the contents of the crucible, the chamber is 
| 

| 
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— Easter WEEK. — Visitors 

April 3rd. 1880 :—On Monday, Tuesday 
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THE THUNDERER’S GUNS. 
For description see page 258.) 
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MADRAS HARBOUR WORKS. 


Mr. Parxkes’s latest report on these works recounts progress 
up to the 30th of September last. During the quarter year 
reviewed by him the North Pier had advanced 496ft., and 
the South Pier 263ft. i the concrete block work, while 
the base of the former had been advanced 550it. beyond 
the superstructure, and in the case of the latter 800ft., 
56,332 tons of rubble having been deposited in the line of the 
North Pier, and 41,324 tons in the line of the South Pier. 
Owing to the fact that prior to these extensions the piers did 
not afford shelter during the stormy season, the steam barges 
have had to be sent to the harbour at Coconada, but 
Mr. Parkes’s report expresses the hope that in consequence 
of the advance made, the piers will in the future afford 
sufficient shelter to prevent this step being again necessary. 
The rate of pro made during the quarter exceeded that 
yet accomplished by a single setting machine, 836 twenty-seven 
ton blocks having been deposited during that time in the North 
Pier alone. Mr. Parkes justifiably claims that such an amount 
of work, executed in a temperature of 100 deg. in the shade, 
reflects great credit on the local staff. Delay in the delivery 
of cement alone prevented an equal rate of progress being 
accomplished on the South Pier. Altogether, three quarters 
of a mile of breakwater had, at the date of the report, been 
completed, and but little damage had been sustained from 
wave action during the progress of the work. We would, 
however, ask our readers to bear in mind that hitherto these 
breakwaters have been constructed end on to the sea, and that 
it can hardly be expected that the rate of progress recorded can 
be maintained when the T ends are commenced, with their 
faces exposed broadside on to the sea. With regard to this 
point, we have heard invidious comparisons drawn between 
the rate at which these works have progressed and that 
attained with the similar construction now in hand at Colombo 
on the opposite Ceylon coast ; but in the latter instance the 
breakwater up to date has had to be built under the delaying 
condition, which, as we have said, has not hitherto been 
experienced at Madras, and the race for the completion of 
these two works has therefore been severely handicapped in 
the case of Colombo. Mr. Parkes candidly admits this fact, 
and he writes :—‘‘It must be borne in mind, that as we 
advance, though we are free of some difficulties, we are 
possibly entering upon others. In the month of October the 
curve of the north pier was commenced, and this involves, in 
more than one way, a diminution of the margin of safety 
hitherto possessed. As the direction of the breakwater 
changes, its broadside will be more ompee to the sea, and 
the waves will wash round the end with greater fury, exposing 
the last blocks to a greater disturbing force than hitherto. 
Again, the curve will prevent the Titan from being run back 
so far from the end on the threatening of bad weather, and it 
will therefore be nearer to danger. If a first-class cyclone 
should come upon us while we are in this position, it will be a 
more severe trial than we have yet had. Some extra pre- 
cautions can and will be taken, and I hope they will prove 
sufficient, but the next six months is certainly the most 
critical stage of the work.” 

For the protection of the beach from the effect of the new 
work, a groyne has had to be built some distance westward 
of the harbour, and the maintenance of other works of a 
similarly protective character has had to be attended to. 
With reference to the sand shifting, which had in former 
reports received consideration, Mr. Parkes writes that no 
difficulty from this cause had been experienced during the 
south-west monsoon. This had, however, admittedly been a 
monsoon of unusually light character, and the effects felt 
during its continuance must not be accepted as definitely 
setting at rest anticipated difficulties and obstructions from 
this cause in the future. So its moderation may also be 
attributable to the fact that the erosion of the shore to the 
westward had been less than during the previous year, 
though this is also partly due without doubt to the new 
defensive works erected there. Owing to some misunder- 
standing, certain items of expenditure had not been carried to 
account when the last returns had been made up, and the 
cost of the work, as given in our last notice of this subject, 
must be increased by a sum of 109,000 rupees. As far as the 
piers have yet been constructed, their cost shows a saving upon 
the estimate of 182,040 rupees; but Mr. Parkes points out 
that a sum of 200,000 rupees was saved in the earlier stages 
of the work, owing to the provision for overcoming the sand 
difficulty being largely in excess of what ultimately proved 
to be necessary. On the item of absolute construction there- 
fore, the cost of the pier-work has really been 18,000ru 
in excess of the estimate. The engineer confesses himself 
unable to say with certainty whether the further extension 
can be completed within the estimated cost. He, however, 
attributes portions of the excess already incurred to the 
inexperience of the workmen in the earlier stages of the 
work, who deposited an unnecessarily large amount of rubble. 

In reviewing the cost of the establishment, Mr. Parkes gives 
figures showing that during the last five months this has only 
amounted to 4°67 per cent. on the expenditure; but when 
delays during off-working seasons are taken into account, this 
item will amount to between 7°] and 7°6 per cent. From the 
experience gained during the progress of the works, Mr. 
Parkes has been forced to the conclusion that the form of 
entrance recommended by him will not be suitable, and an 
excess on the expenditure he contemplated will be involved 
in this item. e states that he is now satisfied. that the 
simple pier heads intended for the straight sea face of the 
original design will be insufficient for the projecting entrance 
on account of a swell that may be expected from the south or 
north-east which would enter the harbour and run along the 
inner face of the pier to an extent which would greatly 
detract from the stillness of the water on the berths in the 
north-east corner of the harbour. To meet this contingency, 
he proposes to return the heads of the piers for a length of 
100ft., and he expects that this will add to the cost of such a 
sum of between £3000 and £4000. 

Our readers will be able to judge from our summary of 
this report the character of the work as yet done, and the 
difficulties which yet remain to be encountered and overcome 
as the work approaches completion. It will be during that 
later stage that the prophecies of failure made in so many 
quarters will either be falsified or confirmed. 


A DEEP BORE-HOLE. 


Continental Diamond Rock-Boring Company. In to 
the advantages of the diamond boring system to bear 
in cases where, besides having to bore through compact rock, 


a diluvium of shifting sand and pebbles is met with, the Conti- 
nental Diamond Rock-Boring Company has combined its method 
of boring with the best of other known methods, and has thereby 
obtained results which cannot be expected when any one special 
system alone is yy = 


He hoped that the example set for a second time by nd ny og 
would prove an incentive to others to subscribe libe y to the 
Research Fund. Dr. Gladstone, in seconding the vote of thanks, 
said he had listened with great interest to the successful resumé 
of chemical progress given by the president. The experiment of 


In the case of the boring under report it was a question of 
boring through a superincumbent diluvial bed of unknown thick- 
ness, consisting mainly of drift sand and coarse gravel. The 
boring was, therefore, commenced on Kébrich’s system, and the 
following results were obtained :— 

Boring commenced 6th of July, 1879, with an opening of 12in. 
iameter. 
Boring ended 24th of August, 1879, with an opening of 12in. 
diameter. 
Duration of boring on Kébrich’s system = 34 days of 24 working 
hours, accounted for as follows :— 
In progressive boring = 31 days. 
In sundry works. .= 3 days. 


Total depth reached . . ... + 98°050 metres, 
Thus the average result produced in one day of 

progressive boring. ....... . .=316 ,, 
Greatest amount of progress made in one day, 

of August, 1879 ...... .=74%6 


When the above depth had been reached boring with diamonds 
in the gypsum and salt rock was commenced. Until a depth of 
509 metres had been reached no firm footing could be found on which 
to rest the tubing, and thereby to shut out the infalling masses of 
sand, which came from the fissures in the gypsum bed. In conse- 

uence the works had constantly to contend with an infall, which at 
Bess uired such proportions that when the boring rod was 
tion to bore-hole would be filled in again to a height of 
130 metres from the bottom. The results were as follows :— 


Boring commenced 25th of Aygust, 1879, with an opening of 
10}in. eter. 
Boring ended 6th of February, — with an opening of 3in. 
iameter. 


Duration of boring: with diamonds = 163 days of 24 working 
hours, accounted for as follows :— 


In progressive boring . . . .. . = 70 days, 
Inreamingup 
In sundry works, i.e. : 
tting rid of infall . . . = 13days 

Preparing and repairing tools = 42 ,, 

we oe oe 6, dam, 
Letting down tubing . . .=22 ,, 
Making good an accident .= 2 ,, 


Depth of boring with diamonds . . . . . = 1109'200 metres, 
There were reamed up : 
In 0°5 days from Yin. to ae ae metres, 
In $8days from 8in. to 9%in.=87°555 ,, 
In lday from/7in. to 8in.=98°000 ,, 
In 0°5 days from 3in. to 5in.=39°700 ,, 
In S3daysfrom 3in.to 4in.=63°000 ,, 299:205 metres, 
Borings of all kinds in 78 days=1408°405 metres, 
Thus the average result produced in 
One day of progressive boring = 15°845 metres. 
One day of reaming up. . . = 37°400 
One day of boring of all kinds = 18056 __,, 
Greatest amount of progress made in one day, 27th of January, 
1880 = 29 metres from 1037 to 1066 metres. 
* Entire length of tube inserted = 1010°550 metres. 
The greatest length of tube inserted in one piece was 
456°424 metres long, consisting of 7in. and 8in. tubes. 
There were bored on Kiébrich’s system . . .= 98°050 metres. 
on Diamond Rock-Boring system =1109°200 ,, 
Total depth of borins=1207°250 metres, 
In the entire depth of 1207'250 metres 100 per cent. of cores 
were drawn, of which some were salt cores, 620 millimetres long, 
in one piece. 


THE CHEMICAL SOCIETY. 


THE anniversary meeting was held at the Society’s Rooms, 
Burlington House, on ‘Tuesday, March 20th, Mr. Warren 
De La Rue, president, in the chair. The president, in his 
annual address, contrasted the condition of the Society during 
the past year with its position in 1869, when he also was 
president. The number of Fellows has increased from 522 to 
1034, the income from £1122 to £2720, the number of papers read 
from 31 to 75. The ‘‘ Journal” has also increased both in value 
and importance, especially in the addition of the abstracts, which 
form such a complete compendium of the progress of chemistry. 
As regards the library, £500 have been spent in purchasing new 

ks, and a card catalogue if being prepared to increase the 
facility for finding bocks. The president then referred to the 
rapid progress of chemistry, which he had specially noticed on 
returning to the chair. Much of the aspect of chemical thought 
has changed. The el ts once locket ss nm as most stable are 
now considered to be at any moment liable to be dissociated. 
Some months back spectroscopic evidence was brought forward 
which tended to show that the so-called elements were in reality 
compound bodies, and now V. Meyer has succeeded in dis- 
sociating chlorine, bromine, and iodine. As regards the spectrum 
itself, specific functions and properties can no longer be attributed 
to various parts of it, for Captain Abney has shown that every 
part acts actinically, and holds out a prospect of producing 
anent photographs of the spectrum in its natural colours, 

e artificial production of the diamond has also said to have 
been effected, but Mr. Hannay's communication on this subject 
is so vague that it is impossible to ~ page youd — opinion upon 
it. The joint observations of Hannay and Hogarth on the 
solubility of solids in gases promise results of great interest. 
Remarkable observations have been made by Cailletet, Ansdell, 
&c., on the behaviour of various substances, mixtures, &c., under 
great pressure. The researches of Gladstone, Landolt, and 
others on the refractive indices of carbon compounds have been 
greatly extended by Briihl. The president then alluded briefly 
to the great diligence of organic chemists in the investigation of 
carbon compounds, and especially to the elucidation of the con- 
stitution of alkaloids and the carbohydrates; the synthesis of 
Isatin and Baeyer’s researches in the indigo group must, it would 
seem, result ere long in the discovery of a method for the artificial 
manufacture of indigo. Ladenberg has prepared atropine from 
tropine and tropic acid, and thus probably the first steps have 
been taken towards the synthesis of an alkaloid. Much light has 
been thrown on the constitution of the bases of the pyridin 
and picolin series, of the nicotin and cinchona alkaloids, 
and of starch. Recent facts seem to show that our present 
syinbolic system is inadequate to represent the constitu- 
tion of carbon compounds. -A new element, scanduem, has 
been separated corresponding to Mendelejeff’s Ekaboron, thus 
verifying his sagacity and the importance of the periodic law. 
The president then referred to the objects and position of the 
research fund, and ex a hope that all whose fortune 
allowed would contribute largely to this fund, and thus promote 
the advancement of a science which may have contributed greatl 
to their own prosperity. He thanked the Drapers’ and the Gold- 
smiths’ Companies for their donations to the fund. During the 
past year death has removed fourteen Fellows. At the conclusion 
of the address Mr. F. A. Abel proposed a vote of thanks to the 
| sapes ged for his interesting address, and for the zeal with which 

had performed the duties of president during the past yeur. 
It had been a special pleasure to see Mr. De La Rue again in the 
chair. Some of the older members would recall with gratitude the 
great exertions which had been made by Mr. De La Rue on behalf 
of the Society at a critical period of its history, when he was 
cee treasurer ; and the present prosperous condition of the 

was, in a great measure, due to his efforts at that time, 


re-electing a former president for twelve months had proved a 
great success, and he hoped it would form a precedent. The 
small attendance was an indication not only of the holiday 
season, but also of the peaceful prosperity which now reigned in 
the Society. The presidert, in reply to the vote of thanks, suid 
that as an original member he had taken great interest in the 
Society, and had been very glad to take up the management of 
the finances. ‘The prosperous career of the Sucicty was, however, 
due more to its own innate life than to any efforts of his. He 
had returned to the chair with some sense of his own inefficiency, 
owing to the enormous changes which had recently taken place 
in chemistry. He thanked the council, officers, and the Fellows 
of the Society for the kind way in which they had supported 
him during his year of office. The secretary read the third 
report of the Research Fund Committee. Grants to the amount 
of £495 have been made during the year. The assets consist of 
£4000 stock and a balance at the bankers of £152. A detailed 
list of the grants is given. A donation of £105 from the Drapers’ 
Company, and £100 from the president, form important items in 
the income. The committee point out the desirability of obtain- 
ing further additions to the fund, as without such contributions 
the income from investments would have been quite inadequate. 
Results of investigations have been published by Dr. Tilden, 
Professor Thorp, Dr. Wright, Mr. F. D. Brown, Dr. Armstrong, 
Dr. Bedson, Messrs. Hartley and Huntington. Dr. Japp has 
forwarded a paper, which will be read at the next meeting. 
Prelimin reports have been received from Dr. Dupré, and 
Messrs. Bolas, Burghardt, Jago, Shenstone, and Williams. The 
secretary then read the treasurer’s report. The expenses on 
account of the “Journal” amount to £1870; on account of the 
library, £601; house expenses, £191. Various other items, 
inclnding £720 for purchase of stock, and a balance of 
£929 at the bank make up a total of £4684. On the other 
side are:— Balance at the bank in March last, £1964; 
subscriptions, &c., £2151; sale of “‘ Journal,” £295; dividends, 
£217. The assets consist of £6988 stock; balance at the bank, 
£927 ; cash in hand, £2. Votes of thanks were then passed to the 
treasurer, the auditors, the officers and council, and the editor, 
sub-editor, and abstractors of the ‘‘ Journal.” A ballot was then 
held for the election of officers and council, Messrs. Grojean and 
Kingzett being appointed scrutaturs. ‘The following were 
elected :—President : . Roscve. Vice-Presidents: I’. A. 
Abel, C.B., B. C. Brodie, Warren De La Rue, E. Frankland, J. 
H. Gladstone, A. W. Hofmann, W. Odling, Lon Playfair, A. 
W. Williamson, J. Dewar, J. H. Gilbert, N. 8. Maskelyne, V. 
Harcourt, R. Angus Smith, J. Young. Secretaries: W. H. 
Perkin and H. f. Armstrong. Foreign Secretary : Hinge 
Miller. Treasurer : . Russell. Other members of the 
Council: W. Carteighe, C. Graham, C. W. Heaton, H. McLeod, 
E. J. Mills, J. M. Siteeece. W. C. Roberts, W. A. Tilden, W. 
Thorp, T. E. Thorpe, J. L. Thudichum, R. Warington. 
special meeting was then held, at which the bye-law relating to 
the number of members required to be present for the election of 
Fellows was altered, the number 32 being substituted—bye-laws, 
page 12, line 4 -for 40. 


Copper AvusTRALIA.—The Australian colonies are rapidly 
taking an important position, for they not only export us gold 
and tin, and a kind of coal admirably adapted to the wants of 

as companies, but they now promise to supply us with the 
Best and cheapest copper. An extensive and rich lode of that 
valuable metal has just been discovered in Queensland, and a 
company is being formed to work it. It consists mainly of virgin 
copper and the red oxide, yielding nearly sixty per cent. of pure 
metal, with small quantities of gold and silver. 


Institution OF MrecHANIcAL next ordinary 
general meeting of this Institution will be held on Thursday, 
22nd April, and Friday, 23rd April, at 25, Great George-street, 
Westminster. ‘The chair will be taken by the President at 7.30 
p.m. on each day. The ballot lists for the election of new 
members will be presented to the meeting, and the names of those 
elected will be announced. The following papers will be read and 
discussed: ‘* Remarks on Chernoff’s Papers on Steel,” by Mr. Wil- 
liam Anderson, of Erith. ‘‘On Permanent Way for Tramways, with 
special reference to Mechanical Traction,” by Mr. J. D. Larsen, 
of London. ‘*On Water-Pressure Engines for Mining Purposes,” 
by Mr. Henry Davey, of Leeds. ‘‘ On Electric Lighting” (second 
paper), by Dr. John Hopkinson, F.R.S., of London. 

Sentrres.—An American journal gives a descrip- 
tion of a new invention which, should it achieve all that 
is claimed for it, will certainly be hailed as a boon by 
all soldiers, such as those of “Monaco, whose principal 
duty consists in ‘‘sentry go.” It is a life-size automaton 
which on being duly wound up, paces to and fro, rifle on 
shoulder, in the orthodox Sentry fashion. In the interior there 
is some sort of electric apparatus which administers a severe 
shock to any one who meddles with the figure, and the mechanism 
is capable of adjustment to make the pace of the automaton slow 
or fast at will. The greatest difficulty met with by the inventor 
consisted in bringing the figure to a halt and right-about turn at 
the end of the beat. During the earlier experiments it walked 
off at a terrible pace, ‘‘as if bound for the home of the — 
sun,” and we get a graphic description of how the owner, moun 
on “alively young mustang,” chased the flying sentry. it appears 
that even still this unruly soldier occasionally displays the same 
erratic tendency, but the inventor is confident of his ability to 
overcome the turning difficulty. The mechanism requires to be 
wound up every two hours, and as it can be lubricated in all parts 
ay mp y pouring oil down its throat, no fear is entertained 
about rust. As an additional precaution, however, the uniform 
will be made thoroughly waterproof, while the collar of the coat 
will be sewn to the neck all round. 


Progress oF Pustic consequence of the general 
election it has been considered advisable to fix the date for the 
conference on this — has been held annually by the 
Society of Arts since 1876—somewhat later than was originall, 
intended, or than has been the case in former years. It wil. 
therefore, be held in the beginning of June. As at the previous 
conferences, the Right Hon. James Stansfeld, M.P., late Presi- 
dent of the Local Government Board, will be in the chair. A 
programme of subjects for discussion has been drawn up by the 
executive committee, and will be submitted to the conference. 
The following are the subjects included :—(1) The development 
of Local Government administration, especially by the consti- 
tution of county boards. (2) The extension of the powers of the 
local authorities of urban and rural sanitary districts ; amendments 
in the Public Health Act. (3) Sanitary inspection and classification 
of dwellings. (4) Amendments in the Rivers’ Pollution Pre- 
vention Act. (5) The advisability of strengthening the adminis- 
trative organisation of the Local Government Board; Local 
Government Board administration areas. (6) Further suggestions 
by sanitary authorities. It is announced that the detailed pro- 
gramme will be issued shortly, and that copies can be obtained, 
when ready, from the secretary of the Society of Arts by any 
person who applies. The p me will also be issued to 
sanitary authorities throughout the kingdom. It is not so gee 
to make any attempt to procure papers which may be read and 
discussed ; but the committee state that they will be glad to 
receive any communications containin, information, or 


giving accounts of progress made since the last conference. Such 
communications, if approved by the committee, will be printed 
and circulated at the conference, but it is probable that time will 
not admit of any discussion being taken them, 


upon 
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THE deepest bore-hole we believe but one, and put down 
in four years for the Prussian Government, has been com- 
pleted at Probst Jesar, near Liibtheen. The boring was made in 
i a search for salt, under a contract with the Government of 


Aprit 9, 1880. 


RAILWAY MATTERS. 


me’ ew York, Pen’ 
Obie Rilisced Company. 

Tr is stated that the Pullman Car Company made last year a 

fit of £12,000 on its English business, the capital on which 

e sum named was earned being about £100,000. 

THE greatest feat in the way of rapid railway making is said to 
be that of Sir R. Temple, in the late Afghan cam . One 
hundred and thirty miles of railway were constructed in 101 days. 

Tue latest advices inform us that the St. Gothard Tunnel will 
be ready for traffic by the end of September of the present year 
and the entire system of which it is the centre, in the summer of 


THE Roumanian Government has purchased the rollin 
and other material of the Russian war railway between 
and Simnitza for 3,000,000f. This matter has been a contro- 
versy between the two Governments ever since the close of the 
campaign. 

WE understand that an experiment will shortly be made by 
running a Pullman car on Lon and th-Western 
Railway between Waterloo and Exeter. convenience of this 


arrangement is one which. passéhigers to the West of England | },,) 


will be likely to appreciate. 

THE pognlas American Jim Ofow has a between the 
arms of ., the screw runs out 6in., the length is 25in.; 
and height 18in. A hydraulic tail-bender, or Jim w, is also 
used, which runs out the ram 4in., has 20in. épan between the 
arms, is 25in. long and 22in, high. 

In Austria-Hungary during the year 1879 94 miles of new 
railroad were opened, on eight different lines, 
was 24 miles long. About 49 miles were in 
Hungary. At the close of the year the whole country had 
11,348 miles of railroad in operation. The increase in 1879 was 
the smallest for fourteen years The flush times of railroad 
building there were about the same as here, from 1868 to 1873, 
during which six years 5756 were opened, while in 1871 and also 
in 1872 1322 miles were built. In the six years since 1873 the 
total built has been but 1790 miles. The country is not by any 
means well provided with railroads. 

Since the purchase of the Jamaica Railway by the Colonial 
Government the service has been improved, ag though large 
sums of money have been — on repairs, the receipts have 
exceeded the expenditure. e Government proposes to renew 
the permanent way and rolling stock at a cost of ,000, and to 
extend the railway to Porus and Ewarton at a cost of £334,000. 
The line of telegraph has been completed to Montego Bay on 
the north-west, and to Port Antonio on the north-east, and it is 
intended to complete this circuit by a line from Montego Bay by 
Savanna-la-Mar and Black River to — Town, and from 
Port Antonio by Manchioneal and Port Morant to Kingston. 

Hosza Remineton, of the South-Eastern Railway, 
United States, had a narrow escape from panes instant death 
at Sutton Junction, the other day. is engine, the ‘‘ St. 
deconge was one of four attached to a pause train which was 
—_ if and while in motion heh something break, 
and leaned out of the cab window to see what it was, ver- 
ing that the eccentrics had broken and fallen upon the track, he 
signalled for brake, and withdrew his head from the window. He 

ad barely oe tened up ‘ore the reversing lever was 
thrown violently into back gear, striking Remington a terrible 
blow on the right side of the face, and hurling him backward into 
the tender, rendering him insensible. 


Art the extra session of Congress a bill to extend the for 
the completion of the Northern Pacific Railway was refe toa 
sub-committee of the House Committee on Railroads, consisting 
of Messrs. Elli uisiana, Chalmers, of Mississip i, ilber, 
of New York, Newberry, of Michigan, and Harmer, of T'entessee. 

e committee was idle until the 12th ult., when it was called 
strong grounds ag: e of the bill, on the ground tha‘ 
the Rerthorn Pacific had forfeited all its claims to PP 
36,000,000 acres of land, and recommended that it be either 
— for settlement, or transferred to some other company. 

e wens & the report was not completed, and no action was 
taken. It is understood that the Union and Central Pacific 
interests have been quietly working against this bill, while the 
Northern Pacific people have been asleep, the object of the former 
being double—first, to ya aig} the competition that will come 
from the completion of the Northern Pacific; and, second, to 
secure for what is known as the Walla- Walla route, lands on the 
Pacific slope heretofore granted to the Northern Pacific, 


RaILRoaD earnings in the United States augment rapidly in 
amount. For the month of January it appears that forty-six 
railroad companies, having in the aggregate 29,246 miles of .rail- 
road this year—which is about 35 per cent. of the total in opera- 
tion in the United States, and 9°6 per cent. more than these 
companies worked during the ccrresponding month of last year— 
earned 27°1 per cent. more than last year. Of the forty-six rouds 
reporting only four have smaller total earnings, and only six 
smaller earnings per mile of road than last year. Many of the 
increases are very large; twenty-four show more than 20 per 
cent., seventeen more than 30 - cent., ten more than 50 per 
cent., and two—Chesapeake and Ohio and Northern Pacific— 
more than 100 per cent. in earnings per mile. The largest 
percentages of increase, it is true, are on roads which still have 
small earnings per mile. The Northern Pacific, for instance, 
shows an increase of 121 per cent. and yet has smaller earnings 
per mile of road than any other of the roads reporting, and not 
one-fifth of the ay The largest earnings per mile are shown 
by the New York Central and Hudson River—2548 dols., or 

ut four times the average; the Pennsylvania follows h 
1707 dols., and the Reading with 1421 dols. No other road 
earned so much as a thousand dollars per mile in the month, 


Masor-Generat Hurcuinson has reported to the Board of 
Trade the result of his inquiry into the circumstances connected 
with the collision which occurred on the 15th of January at 
Brickfield sidings, near Burscough Junction Station, on the 

m. n from Live in, due at Burscoug 
68 .m. came into violent collision with the 6,5 nger 
train from Burscough to Liverpool, which iatter ‘ain was 
travelling on the wrong line of rails, The collision occurred about 
760 yards from the spot from which train to Liv 1 had 
started. Five passengers were and others 
were more or less pee injured. e driver, fireman, and 

of the train to Liverpool were killed on the spot, and the 
reman of thé train from Liverpool died on the following day. 
Major-Geti ‘utchinson finds that this collision was caused by 
a mistake made in the Burscough — whereby the down 
nger train, which started from the up or wrong line at 


inks es until additional accommodation can hy obtained at 
Burscough, interlocked signals should be provided to meet the 
occasional necessity that arises for starting trains from the 
wrong lines, and the same should be done at any other 
stations similarly circumstanced. This collision, it is added 
afforded an instance of the additional risk incurred by driver and 
fireman in running on tank engines With the coal-box in front. 
In the present instance both driver and fireman on the tank 


engine w! ‘was so running were killed on the spot. This extra 


risk has been one of the reasons which have weighed with the 
Board of Trade in refusing, as a general rule, to dispensé with 
es worked only wi 


turn-tables in the case of th tank engines, 


stock 
jurgevo power. 
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NOTES AND MEMORANDA. 


gol wo. 000. nm ver, at presen’ 

ounce, is worth about £6400. 
THE imports into the United Stated the week before last reached 

nearly fourteen millions, being an increase as compared with 

e bec vi m a heav 
of specie from America the unprecedented 


Axout half the mills in Germany are driven by water powe 
wind coming next, and steam third in the suailie of mills Stan 
The Ey eat wer of the water mills, exclusive of those pro- 
pell ines was, in 1875, 117,179-horse PP sr It may 
v 


rit 


Hear. K. H: Scueripacu and E. E. Boehn have beer maki 
experiments in illustration of the wave theory of light. Conn 

ing two Leyden jars with the conductors of a Holtz electrical 
machine, so as to produce sparks of 1 centimetre (‘39in.) between 
the balls of the disch: , concentric rings were formed in coal- 
dust sprinkled on a glass plate 4 centimetres (1'57in.) from the 
Is. The longer the spark the more strongly marked were the 
rings. By reflecting the reports of the discharges, by means of 
parallel walls and mirrors of various kinds, the dust-waves were 
made to assume such forms ag are theoretically deducible from 
the reflection and refraction of light, thus visibly confirming the 
views of Huyghens and Young; That the results are not modified 
in any way by mere electrical action can be readily shown by 
substituting explosive gas or powder for the sparks. From ten 


Last year M. Van Rysselberghe devised a regulator rigorously 
isochronous in theory, that is, the movable masses of which were 
displaced exactly along a parabola. It was considered. however, 
in the Belgian Academy, that practically the number of articula- 
tions was too great to allow of the isochronism being realised. 
M. Van Rysselberghe has now hit upon a different and very simple 
combination, in which the articulations are reduced to a minimum, 
and which ag a@ very close approximation to the parabola, 
though not that figure rigorously. He has a model, the velocity 
of which is maintained constant to nearly y¢s5, while the force 
transmitted to the vanes and absorbed by them, varies in the 
ratio of 1 to 200. He does not despair of pushing the precision 
to rsdoon; OF less than a second a day. One special feature in the 
apparatus is a system of vanes designed to increase the resistance 
in a proportion slightly greater that that furnished by the in- 
creasing aperture of the moderator lozenge, These vanes, on a 
straight horizontal axis, strike the air at different inclinations 

ing to the resistance to be developed, being moved by 
suitable gearing, and automatically into various positions from 
the horizontal to the vertical. There is also a system of com- 
pensation for variations of temperature. This regulator is ex- 
oer to be of great service in application to registering at a 
istance, to chromographs, to equatorial telescopes, idervatate, 
to Loge 9% and to industrial motors. It is described in the 
Bulletin of the Belgian Academy, No. 1, 1880, 

THE wheat bag hey the whole world for 1879 shows a deficiency 
of over 375,000, bushels, nearly 200,000,000 bushels of the 
deficiency falling to patote. The following table, compiled from 

‘ar 


the Bulletin des Halles et ches, shows the yield for each large 
wheat raising-country compared with the average yield :— 
Average yield. Yield for 1879. 
Bushels. Bushels, 
United States ‘is 337,500,000 337,500,000 
France .. 230,172, 172,125,000 
Russia .. 180,000, 157,500,000 
Germany.. - és 99,000, 90,000,000 
I 87,550, 
Austria-Hungary.. «: .. .. 76,500,000 .. 63,000,000 
Great Britain., .. «+ «+ 88,500,000 .. 47,500 000 
.. .. «ss és 96,000,000 .. 29,500,000 
Roumania .. .. «+ 27,000,000 .. 22,500,000 
Belgium... .. .. 19,160,000 14,650,000 
] eo 6,750,000 .. 5,675,000 
13,500,000 .. 8,600,000 
Australin.. .. 500,000 ., 650,000 
os 18,506,000 .. 500,000 
Netherlands . ‘ 4,615,000 .. 3,375,000 


THE Metropolitan Board of Works has just renewed for one 
ear the contract with the Société Générale d’Electricité for 
ighting the Thames Embankment and Waterloo Bridge by 
means of the Jablochkoff system of electric lighting. ‘The new 
contract will expire on the 10th of April, 1881. In view of this 
circumstance it may be interesting to note briefly the gradual 
extension of the system, especially as re s its application to 
public lighting on the Embankment. It may be remembered 
that the first arrangement was made in October, 1878, by the 
Metropolitan Board, when they contracted with the Société 
Générale for lighting, by means of twenty lights, that portion of 
the Embankment lying between Westminster and Waterloo 
Bridges. The first public illumination was on the evening of the 
18th of December in that year. On the 10th of May, 1879, the 
lighting of the Embankment was extended eastward from 

aterloo Mey - to that of ee twenty lights being added 
to the twenty already working. A further extension of the eos 
was effected on the 10th of October, 1879, when ten more lights 
were placed on Waterloo Bridge, thus bringing the total number 
of public lights in that locality to fifty, Since the dates men- 
tioned above—that is, for fifteen months for the first series of 
twenty lights, ten and a-half months for the second series of 
w the ts have ept uninterry, y burn very 
night, Sunday included, for their came of six 
according to the contract. 

At the last meeting of the Chemical the secretary 
note on the “ Products of Combustion of -gas,” by L. T. 

right. Some years ago the author was much struck by the 
powerful odour suggestive of ozone which he noticed when coal-gas 
was consumed in a Bunsen burner in an atmosphere charged 
with the nitrogen oxides evolved from fuming nitric acid. During 
some ss oni thé éstimation of sulphur in gas, the author 

e products of combustion of », burner through solutions 
of iodine, and noticed that after thu iodine solution had been 
bleached, and the current of gas stopped, free iodine reappeared 
after some time in the solution. This reaction was attributed to 
nitrous acid, and was completely ptevented by adding sodium 
bicarbonate to the iodine solution; the hur could then be 
determined by burning half a cubic foot of gas; In 1877 the 
author that nitrous acid was the combustion 
of coal-gas in ordinary air, but that if the gas and the air were both 
freed from ammonia no nitrous acid was formed. (Chemical 
Society Journal, 1879; ‘‘ Transactions,” 42.) The futility of the 
ordinary methods of bee gp Box ra was also proved. The author 
has never had the least difficulty in obtaining a blue reaction 
with paper moistened with iodide of potassium and starch, when 
coal-gas is burning in a Bunsen burner. 


ince readin r. 
Ridout’s paper on the production of ozone, read before the Society doubl 


a few weeks back, further experiments have been made, and the 
atithor concludes that ozone is not formed by the combustion of 
coalane 3 and that while ordinary gas burned in air usually gives 
the blue colour with starch and iodide of potassium, no such 
reaction is obtaitied when ammonia and its compounds are com- 
pletely removed previous to combustion, 


MISCELLANEA, 


Tue Cornish smelters have reduced the tin standards Ld 
ton. The standards now are—superior common, 84s.; superior 
fine, 85s. per cwt. 

Mr. Pure Grant, one of the earliest 
gation and the Ten Hours Bill, died on 

vanced age, at Manchester. 

TE Town Council of Coventry have to renew the lease 
of the City Sewage Works to the Rivers Purification Association 
Limited, for a further term of four years, at an annual subsidy of 


THE Troy Steam Heating Company, of Troy, New York, is 
heating four miles of pipes, the longest being one and a-half 
miles from the boiler house, and furnishing steam for twenty 
engines and about 100 houses. 

THR wages dispute in the Sheffield file trade, which has now 
lasted for several months, has been settled by the masters agree- 
ing to thé workmen’s demand for an advance of 10 per cent., to 

e effect on the Ist of May next. 

THE new rules of the United States Patent-office dispose of the 
vexed question of models in a manner that must be very satis- 
factory to the inventors of the nn Models are now only 
required when specially demanded by the Examiner. 

Ata meeting of the Birmingham Town Council, on Tuesday, 
the Gas Committee were authorised to expend the sum of £100, 
for the extension of the works at Windsor-street, and to arrange 
with the local boards in the district for the transfer to them of 
the portions of the gas undertaking within their several districts. 
It was further decided to erect a ch public library on Con- 
stitution Hill at a cost of £3500. 


& United States Howse Committee on Judiciary took up the 
subject of trade-marks at their meeting on the 12th of March and 
ordered a bill to be reported to the House, which will carry out 
treaty stipulations with foreign countries on the subject of trade- 
marks. The committee decided to report adversely on the bill 

roviding for inter-state regulation of trade-marks, and also 
decided that the subject was not invested with sufficient 
importance to warrant a constitutional amendment, as was 
proposed by the McCord bill. 


THERE is now in course of construction at the Wyandotte 
Rolling Mills an experimental furnace for making iron by a new 
process, which it is claimed will supersede the present method of 
po. The process is essentially a combination of the 

essemer and Danks processes. ‘The metal is to be first melted 
in a cupola, then run into a converter and blown until it is decar- 
burised ; it is then to be tapped into a fgets | furnace, similar 
to Danks’s, where it is formed into a ball, which will be worked 
into puddled bar in the ordinary way. 

WE recently referred to a scheme brought before Congress for 
irrigating desert tracts. Since we wrote the Senate has passed 
a bill directing the Secre' of the Interior to sink two artesian 
wells at different points in the great belt of arid land lying east of 
the Rocky Mountains, for the purpose of experiment, to ascertain 
whether that country cannot be made fertile by this method. 
Nothing of this nature was ever attempted before, and the 
experiment will be watched with anxiety all over the West. 
Twenty thousand dollars were appropriated for the purpose. 


In the State of Colorado a 1 coal-field is now being worked. 
It extends for sixty miles from the valley of the Rio Los Pinos 
to the south-east end of Ute Mountain in the county of La Plata. 
The coal is free from shale, strongly bituminous, and exceeding] 
rich in gaseous Fr a ; and from the nature of the country it 
can readily be obtained by means of levels instead of sinking pits. 
The county of La Plata raises considerable quantities of meat, 
vegetables, and grain, which, however, would lack a tiarket 
were it not for the adjoining county of San Juan in New Mexico. 


On the 20th of March every nail factory in the United States 
Western Iron Association stopped for two weeks. This was 
decided upon at ® meeting of the Association in Pittsburgh held 
on the previous Wednesday. The almost impassable condition 
of the roads in many parts of the coun makes it nearly 
impossible to transport nails over them, and as a consequence 
there has been an accumulation of stock in the hands of jobbers 
at many points. In view of this fact it was es beat $6 stop 
production until the accumulations diminish, If netessary, the 
stoppage will be extended to four weeks. 

THe offi report on the explosion of a boiler on board the 
steamship Jones Brothers, of New nt, Monmouth, at Bilbao, on 
the 27th of January, 1880, whereby three lives were lost, states 
that the boilers were worked at too high a pressure considering 
the state in which they were; that the cause of the bursting was 
the total neglect to which the boilers had been subjected for some 
time, and to the consequent reduction of the plate at the place of 
fracture to a bare ,),in. thick; that the owners are to blame for 
the explosion and loss of life resulting therefrom. The Court 
condemned William Jones, of Newport, Monmouth, shipowner, 
the managing owner, in the sum of £100—£50 to go towards the 
expenses of the Court and £50 towards the expenses of the Board 
of Trade. 

A Commission of Inquiry is now being held at the Ministry 
of Finance upon the means of developing the Spanish Mercantile 
Marine. Senor Armengual, a Catalonian shipbuilder, who was 
examined by the Commission, maintained that the precarious 
condition of the Spanish shipping trade was due to the disastrous 
competition which it had to sustain in the Cuban trade with 
England, but more particularly with the United States. The 
speaker urged, as a remedy, not the re-establishment of the 
differential duties formerly paid by foreign vessels, but that 
Spain, without herself to just should protect 
the merchant navy of the Peninsula and Cuba by lowering the 
Consular dues and loading, unloading, and other charges. nor 
Armengual also advocated the conclusion of Treaties of Commerce 
between Spain and England and the United States. 

Wonk was begun some days ago on the Cape Cod Ship Canal 
in order that the charter might not run out. Now that ground 
has been broken the charter gives three years for completion, but 


oneers of factory 
e 6th inst., at an 


read | the engineers expect that not more than two will be necessary. 


The authorised capital is £800,000 and itis proposed to go on 
with the work at once with a capital of £400,000. According to 
the American Manufacturer, the greater part of this has been 
subscribed by New York capitalists. So far as can be learned 
no shares are owned in Boston. The route follows a natural 
valley, just where the cape joins the mainland, and is about 
seven atid a-half miles long. Monument river will be bridged, 
and the bay also, for a distance of a little over two miles. ‘This 
work will begun. at Agawam Point. No contracts have 
been let, and the work will most likely be carried on by the 
company. 

M. Lepinay, to whom the tae of investigating the question of 
a canal connecting the Bay of Biscay directly with the Mediter- 
ranean was committed, has drawn up his report. The canal 
M. Lepinay proposes starts, as already mentioned, from 
Bordeaux, and would emerge, after traversing 252 miles, at 
Narbonne. The number of locks would be sixty-two, their 
length being 480ft., so as to allow the passage of ships 430ft. long. 
The depth f. 28ft., and the breadth, where the canal is of single 
width, is 182ft. at the surface of the water, and is 246ft. where it is 

wible, the aggregate length of the latter, or 45 per cent. of the 
whole length. M. Lepinay estimates that, with the aid of engines 
of 600 to 1000-horse power, an average speed of 94 miles an hour 
might attained. From sea to sé& the journey wotld take 
fifty-four hours, thus making the voyagé from Malta to t a 
mai of four days’ gain for steamers going eight miles an 
hour. ‘The estimated cost is 550,000,0008, 
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GN AGENTS FOR THE SALE OF THE 
ENGINEER, 


TO OORRESPONDENTS. 


*,* In order to avoid trouble and confusion, we find it necessary to 
“inform correspondents that letters of addressed to the 
public, and intended for insertion in this colt must, in all 
cases, be accompanied by a large envelope legibly directed by 

answers received by us may be fi to their destination. No 
notice will be taken of communications which do not comply with 


these ¢ 

*,* We cannot undertake to drawings or yuscripts ; we 
ust therefore request correspondents to 

*,* All letters intended for insertion in THe ENGINEER, 07 
containing questions, be accompanied by the name and 
address of the writer, not necessarily for publication, but as a 
proof of good faith. No be taken of 
anonymous comm 


A.— We cannot insert advertisements in this column. 

Parace.s0s.—A letter lies at our office for this corres; 

oO. H. —Apply to the editor of The Miller, 

J. W. B.—We cannot understand how Gooch's link can be used to work a 
Mayer cut-off in the way you . Send sketch, 

J. P.—Mr. Wood, Tees Ironworks, Middlesbrough, can supply the informa- 
tion you require. See Toe ENGInger for Sept, 28th, 1877, page 223. 

opinion, save we it difficult to see in what way it is superior 

ou in, for instance, the Lay tor pedo, 


—Will 
spondence coun tow cranes for 
‘weight be tat how much? RG 
yw mui 5 
Palermo, 


BLOWING APPARATUS. 
(To the Editor of The Engineer.) . 

S1r,—To blow 5000 cubic feet of air per minute against 12in. of water 
, or, say fin. of mercury, seems to be above the power of any fan 
f can hear of. Todo the work with ordinary rotary blowers requires a 
Can any of your readers inform me what is 
apparatus for the purpose? Would Struve’s 

we! 


_ CUPOLA PRACTICE. 
(To the Bditor of The Engineer.) 
—Having read in treatise on “ ” by Mr. E. 


cas! , would some of our practical men give mo an o on this, 
and whether they have ever known it to be tried, and with what success? 
Kettering, April 6th. No. 1 Pia. 
SUBSCRIPTIONS. 


Tae Enoineer can be had, by order, from any newsagent in town or country 
at the various railway stat : or it can, oP orehored, be supplied direct 
the office, on the following terms (paid in advance):— ». 
'y (ineluding dowble number)... .. .. 
Yearly (including two double numbers)... .. 
credit occur, an extra charge of two shillings and sixpence per annum wil 
Cloth Cases for binding Tue Encinger Volume, price 2s. 6d, each. , 
The ing Volumes of Tur each 
Vols. 8, 5, 10, 14, 21, 24, 25, 26, 38, 39, 40, 41, 42, A4, 46, and 47. 
A complete set of Tar Exarneer can be made up, comprising 47 volumes. 
Foreign quienes for Thin Pa; Copies will, until further notice, be 
received at paying in advance at the 
following rates will receive THe ENatnger weekly and post-free. Sub- 
pak ag oo sent by Post-office order must be accompanied by letter of advice 
to the Publisher. Thick Paper Copies may be had, if preferred, at increased 


Remittance by Post-office Order. -- Australia, B British 
mark, 


Japan, 
Natal, Noceericna New Brunswick, Newfoundland, ow South Wales, 


New Zealand, Portugal, a Switzerland, Tasmania, Turkey, | j 


United States, West Coast of Africa, West Indies, China vid Southampton, 


Buenos Ayres, Ceylon, France, 
and Gi Tonian R 
Algeria, Greece, han forway, Panama, Peru, Russia, 


8 Sweden, Borneo, and Java, £2 5s. 
ADVERTISEMENTS. 
o3 charge Advertisements of four lines and under is three shillings, 
every afterwards A. shilling and odd lines are 
one shilling. The line fy op seven . When an adver- 
measures an inch or more the charge is ten shillings per inch. AU 


8 
single advertisements the country must be acco stamps in 


payment, 

regularity, but regularity cannot be guaranteed in any such case. All 

ADVERTISEMENTS CANNOT BE INSERTED UNLESS DELIVERED BEFORE 

Six o’cLock on THuRSDAY EVENING IN EACH WEEK. 

*,* Letters reloting to Advertisements and the Publishing Department of the 

‘pa are to be addressed to the Publisher, Mr. “y iche ; all 
letters to be addressed to the Bditor of Tax EnaineEr, 163, Strand. 


MEETINGS NEXT WEEE, 
IystiTuTION or Crvi, 18th, at 8 p.m.: 
aa ;” and, time itting, the following 

:—({1) “* ion Sewerage,” by Mr. C. F. Gower, 

. Drainage of Torquay,” by Mr. G. Chatterton, 


ve, 
Inst. C.E. 

M.A., Assoc, M. Inst. C.E. 
Tue Socrery or — Wednesday, April 14th, 


at 7 p.m.: ‘ Note on some Effects Produced by the Immersion of Iron | be 


and Steel Wires in Acid Water,” by 


A Professor Hi 
Chandler Roberts, F.R.8. “On the Adhesion of Metals Produced by 
Currents of Electricity,” by Mr. Augustus Stroh, Member. 
Cuemicat Sociery.—Thursday, at 8 p.m. ‘On the Lecture 
Illustration of Chemical Curves,” by Dr. ‘On the Analysis of 
oo Bodies containing Nitrogen "—continued—by Mr, W. H. Perkin, 


pers. mper, 
Stencil Work. Figure Decoration..-Wedn April 14th, at 8 p.m: 
meet f Hoo 


q tary 

F.8.A., Kee of the Printed Books, British Museum, will preside.— 
Friday, April 10th at 8 p,m.: Indian Section, Russia's Influence over 
the Inhabitants of Central Asia di the Last ‘fen Years,” by. Pro- 
fessor Vambery. Sir T. Douglas Forsyth, C.B., K.C.S.I., will presid 


DEATSS., . 

On the 27th ult,, at the residence of his father, Suffolk, 
Morty, Assistant-Engineer, Midland and Great Rail- 

ar. 
Paris, Member of the Institution of feet Engineers 
de la Légion d’Honneur, on ” 
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MARINE ENGINES OF GREAT POWER. 

Tr is more than _—— that the two great steamers 
City of Rome and Servia will be but the. first ships of 
fleets—that, in other words, many ocean steamers of at least 
equal dimensions and equal power will be built ; and no 

uestion excites more interest among marine engineers 
than those connected with the design and construction of 
the machinery intended to propel these huge hulls across 
the Atlantic at a speed not very far below that of a con- 
tinental railway train. Three types of engine are 
available, and the choice lies among these. The engines 
may be made with two cylinders on the ordi plan, 
only of very great dimensions ; or with three cylinders, 
one high-pressure and two low-pressure ; or with four 
cylinders arranged two and two, the high-pressure being 
above the low-pressure cylinders. There are two other 
arrangements, which, however, have hardly yet come up 
for discussion. We shall refer to these further on. O 
the systems we have named only two are in favour just 
now, namely, the three-cylinder three-crank type, and the 
four-cylinder two-crank tandem type. An example of 
the first is supplied by the Orient, while several of the 
White Star boats furnish examples of the latter. Up to 
the present time it appears that the four-cylinder engine 
has done better and given more satisfaction than its 
rivals, So far as can be learned there is no great 
difference in the consumption of fuel ; and all the i 
marine engines recently built, indicating 5000-horse 
power and upwards, ought not to burn more than 
about 2 lb. of coai per horse-power a hour. This 
is not quite so small a consumption as has been reached 
in cargo steamers of moderate power ; but it must be 
remembered that the colossal machinery of which we are 
speaking is not worked at that epeed which is found 
most economical, but at that which drives the ship at 
the highest velocity. That is to say, the engines and 
boilers are always tasked to their utmost capac ty, and 
this is not favourable to economy. The point in favour 


of the four-cylinder engine, then, is not superior economy 


of fuel; it is that all the ships which have been 
hitherto fitted with four-cylinder engines, such for 
example as the Britannic and Germanic, have made 
better passages than those ships like the Gallia or the 
Orient with three-cylinder engines. This may be merely 


iy | a matter of good luck for the one type of engines, and 


bad luck for the rival type. But the fact remains that 
engineers and shipowners alike seem to prefer the four- 
cylinder to the three-cylinder engine, and the per- 
formance of the engines of the Orient will strengthen 
their predilection. On herrecent trip out and home to 
Australia, the Orient made, we understand, on her out- 
ward trip about 14 knots, and on her homeward voyage, 
with Australian coal and a dirty bottom, but 12 knots. 
We have not heard that her engines indicated more than 
4000-horses, which is considerably less than the antici- 
ines of great the engi 
esigning marine engines of great power, the engi- 
neer has to consider what can be and: 
success, more than anything else. A multiplicity of 
cylinders would not be employed if it could be dispensed 
with; but practical difficulties stand in the way, and 
preclude the construction of engines of the two-cylinder 
type. For example, the City of Rome will have three 
low-pressure cylinders, each 86in. in diameter. The 
gross piston area is therefore 17,427 square inches. A 
= piston of this area would be no less than 12ft. Sin. 
in diameter. To make such a cylinder at all would be a 
very difficult task, and it is more than likely that before 
it had been in work for a month it would c Cylinders 
of 120in. in diameter are the very largest that can be used 
with any fair prospect of success at sea. —_ taking the 
pressure in the cylinder at 20 Ib. on the square in 
the gross load on the piston 12ft. 5in. in diameter woul 
be more than 154 tons, to carry which the piston must 
be enormously heavy. The subdivision of the power 
among a number of cylinders is absolutely necessary, and 
it would be necessary even though the system was 
directly o; to economy in the consumption of fuel. 
In the case of the four-cylinder type of engine, we pro- 
ceed on a totally different basis from that pertaining to 
the ylinder engine. This last with its three 
cylinders must be regarded as one engine, and power can 
only be augmented by increasing the dimensions of all 
three cylinders and their appurtenances. With the four- 
cylinder, or more strictly speaking, the two-cylinder 
tandem type, each pair of cylinders constitutes a distinct 
engine ; and the ntation of power.can be effected 
not only by increasing the diameters of the cylinders, 
but by using more engines. Each pair of cylinders may 
treated as a unit, but with the three-cylinder type 
each set of three cylinders is a unit, and obviously a 
much larger and more unwieldy unit. The Britannic 
two units. The Inman steamer City of New York, 
engined by the North-Eastern Engine Company with 
’s patent engines, indicating 2600-horse power, 
and illustrated in Tae Enoinzrr for January 4th, 
1878, has two units. More power being wanted in 


Tiles. | the City of Rome than in either of the vessels we 


have named, the number of the units is augmented to 
three; and we find ase ines, each 
practicaliy independent of its fellows, all working on the 
same crank shaft, This system has, in our opinion, 
substantial advantages over the three-cylinder type, not 
the least being that six cylinders are employed to do the 
work, and this without any oper increase in the com- 
am fe ea inery. If the City of Rome had been 
propelled by a three-cylinder engine, then the two low- 
— cylinders must each have been 105}in. in 

iameter, while the high-pressure cylinder would have a 
diameter of 75in. ost engineers would prefer to 
have charge of three 8¢in. pistons rather than of two 


265 
105in, pistons. As the strains on the crank 
shaft, everything is in favour of the tandem engine. 
The number cranks is the same in both cases. 
maximum strain for the three-cylinder type may be 
taken as that falling to the share of the high-pressure 
piston. It will amount with an initial cylinder pressure 
of 100 lb., corres say, a safety valve load of 
901b,—from which is to be deducted the receiver pressure, 
which may be taken at 20 lb.—to about 155 tons. The 
maximum strain in the rival type will be that on the high- 
ressure piston, equal—pressures remaining as before—to 
ess than 60 tons, to which must be added the load on 
the low-pressure piston, which will at the most be another 
60 tons, or 120 tons in all. The maximum strain due to 
the low-pressure pistons of the three-cylinder engine will 
be about 77 tons ; from which it will be seen that the 
work is more equally distributed among the cranks by 
the tandem than by the three-cylinder t 
is not impossible that if the net power delivered to the 
screw were measured, it would be found that the double- 
cylinder unit type, or vertical tandem engine, wastes less 
in overcoming its own resistance than its rival ; and this 
may account fortheapparently superior performance of the 

‘ormer. 

We have still remaining two types of high-powered 
marine engines for consideration, ‘These are the double- 
cylinder non-tandem unit, and the non-compound 
engine. The first consists simply of the ordinary two- 
cylinder compound engine. By increasing the number of 
such engines working on one crank shaft it is obvious 
that any required power can be obtained without 

rously or inconveniently augmenting the size of 
the cylinders ; but this arrangement cannot compare in 
convenience with the tandem ype. It has against it the 
fact that it requires double the number of cranks, and 
that its adoption renders a long engine-room and great 
waste of valuable cargo space a necessity. It is very 
unlikely, therefore, that it will ever be adopted exten- 
sively or on a large scale. Its advantages are, very 
one le turning of the shaft, and a low centre of gravity, 
which, in the case of ships of war at all events, is worth 
having at some cost. Itmayappeartorequire some courage 
to say a word in favour of the non-compound type, yet 
the moment we are compelled to use more than two 
cylinders the greatest objection which has been urged 
against the system, namely, the large initial strains proper 
to it, falls to the ground ; and if we are allowed to use 
four cylinders, or even three cylinders, very high powers 
may be had without any undue stress being thrown on 
any part of the engine. It must not be forgotten that 
although it is assumed that a single cylinder, to do the 
same work as a compound engine, must have the same 
diameter as the low-pressure cylinder of the latter, this 
requires qualification ; because, owing to various and well- 
understood causes, under the same conditions of expan- 
sion and initial pressure, the a piston may have an 
area 20 per cent. less than that of the low-pressure piston 
of a compound engine of the same power. Much may 
be urged in favour of the non-compound system for very 
high powers, and we may return to the subject at another 
ime. 


RAILWAY CURVES, 


On the 23rd of February, the Metropolitan District 
Railway bar ay 7.34 a.m. train from the Mansion 
House to Richmond got off the rails close to Gunners- 
bury station, at a short distance on the down side of the 
unction of the lines from Turnham-green and Acton to 

ichmond and Kew Bridge. The train consisted of a 
tank engine and eight coaches, all fitted with the West- 
inghouse non-automatic brake. The engine was running 
fire-box end first. No one was seriously hurt. The 
right trailing wheel mS ost mounted the right rail 
a short distance from the junction crossing. The — 
ran on top of the rail for twenty yards, and then the 
wheel dropped outside it, smashing the chairs, One rai 
was broken, and five others injured. General Hutchin- 
son, ——e on this accident to the Board of Trade, 
states that the line was in goodorder. The driver of the 
= said that he was running at about twenty 

ules an hour when his engine left the rails; but 
his speed was probably somewhat greater. All the 
carriages followed 


he writes, “there was a slight trace visible of the trac. 

of a wheel along the top of the 6ft. rail—the high rail— 
of the curve of about 33} chains radius, round which the 
train was running when the engine left the rails ; and 
from the description given by the engineer of the District 
Railway, who was on the spot about an hour after the 
accident happened, this track was at the time distinctly 
visible from opposite the down end of the check rail of 
the crossing to within about 2ft. of the first broken 
chairs, a distance of about 21 yards, It is therefore 
peeetay clear that the right. front wheel of the engine 
mounted the right or high rail of the curve directly after 
the left wheel had passed beyond the check rail of the 
crossing, and that its doing so was due to the want of 
sufficient super-tlevation high rail to meet the speed 
at which the engine was travelling. If this super-eleva- 
tion amounted, as it is said to have done, to about idin. 
at the crossing, it should have been sufficient for a speed 


of thirty miles an hour ; and as it is not probable that — 


the speed exceeded—even if it reached—this amount, the 
engine being only 150 yards from where it had to stop at 
Gunnersbury. station, the cause of the accident was 


ieee due to # deficiency of super-elevation in the © 


owing most likely to the sleepers having sunk 
from the heavy rain which had fallen ae . 


accident. As it is impossible, on account of the junction © 
croasing, to give the proper amount of super-elevation— 
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is worth notice that as soon as the engine got ’ 
off the track, the driver oa the Westinghouse 
brake without difficulty; but the fireman failed to put on ; 
the screw brake, as its mechanism was jammed. There ; 
is nothing remarkable about the accident itself; but the 
cause assigned for it by General Hutchinson deserves 
attention. ‘“ WhenI visited the scene of this accident,” 
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2tin. instead of 14in.—round this curve near the crossing, 
it is most desirable that the check rail should be extended 
for some distance on each side of the crossing.” There 
is, we think, reason to dissent from the conclusion 
which we have printed in italics. What that reason is 
we propose to set forth here. 

General Hutchinson is apparently unaware of the fact 
that many engineers, both in this country and on 
the Continent, hold that the raising of the outer 
rail on a curve is a complete mistake; that ‘it 
ean do no good, and may do harm; and that they 
act on this principle and lay their curves without 
super-elevation. Again, many curves which have been 
originally laid with a high outer rail, have in process of 
time been permitted to lose their super-elevation ; and it 
will not, indeed, be too much to say that not one 
curve in ten has the amount of cant dictated by 
theory. As the formule for calculating the amount of 
super-elevation of the outside rail on a curve are not very 
generally known, it may be convenient to give them here. 
According to the first it is assumed that on the 4ft. 8}in. 
gauge no curve of a greater radius than 1400ft. requires 

e outer rail to be raised. For sharper curves the rule 
runs—subtract tae radius of the curve from 1400 and 
divide the remainder by the radius of the curve and by 
- 1400; multiply the quotient = the width between the 

rails, by the square of the velocity in miles per hour, 
and by ‘782; the product is the height in inches 
which the outer rail must be raised. This is the 
formula given by Mr. Henry Law, and was, we believe, 


that used by Brunel ; a different constant from 1400 being} pe 


adopted, however, because of the width of the Great 
Western gauge. Pambour gives the following formula. 
Let R = the radius of the curve; R' = radius of the 


curve which the train would describe in consequence of | } 


the centrifugal force and the inclination of the tire of 
the wheels; ¢ =the gauge; g =the force of gravity; 
V= velocity ; and x, super-elevation. Then 
ev? /1 1 
where d = outer diameter of wheels, 4 = their deviation, 
and + =the inclination of the tire. Rankine’s rule is 


_ den 


much simpler than either of the foregoing. He divides 
the requisite cant into two parts, one required to over- 
come centrifugal force, the other to resist the tendency 
to leave the rails caused by the circumstance that the 
wheels, although compelled to revolve at the same 
velocity, have to traverse different distances in the same 
time. The cant for centrifugal force = gauge x ¢ _ 
_ where V is the speed of the train in feet per second, and r the 

radius of the curve in feet. The additional cant for slip 
- of wheels is, in inches, = 7200 + radius in feet, for the 
normal gauge. 

It will ke seen at a glance that, according to the first 
of these rules, no super-elevation whatever is required 
on a curve of 33} chains—that in question. It is assumed, 
as we have said, that at no speed up to sixty miles an hour 
can any super-elevation be required. Pambour’s rule 
cannot be applied unless the inclination of the tires is 
known. General Hutchinson does not allude to this 
factor. In our opinion the want of super-elevation on 
such a curve had nothing whatever to do with the engine 

tting off the rails, the cause for which must be sought 
in another direction. The engine, a bogie tank loco- 
motive, weighs 45 tons. The bogie is of the four wheel 
Bissel type, and carries 10 tons 7 cwt. The driving 
wheels are loaded with 17 tons 15 cwt., and the trailing 
wheels with 17 tons 2 cwt. These are very heavy loads, 
and well calculated to test the stability of any road. 
Now, it is one of the great advantages of the bogie that 
its leading wheels, carrying a comparatively light load, 
quietly compress and settle a bad road for the heavy 
loads which follow it. But in the case under considera- 
tion, the engine was running with the bogie last, and a 
weight of 17 tons was thus brought suddenly to bear 
on the rail. Mr. Collis, inspector of permanent 
way, in his evidence. stated that the sleepers had 
been “pumping.” That is to say, they worked on the 
ballast, which was saturated with water, and mude holes 
for themselves in which water and mud were churned 
as the trains It will be remembered that a very 
severe frost had not long departed at the time of the 
accident. All the facts point, we think, to a weak spot 
in the road giving way under the tread of a heavy 
engine as the cause of the disaster. The engine lurched 
and left the rails. The station-master at Gunnersbury 
actually saw the engine getting off the track, and he 
states that it first “gave a lurch toward the 6ft.” It is 
worth notice that the plates of the left-hand front sprin 
—as the engine was running—were all knocked out o 
the buckle, but only two—the bottom plate and the third 
from the bottom—were broken. It is just possible that 
the breaking of the spring caused the accident. In any 
case it seems to be clear that General Hutchinson’s 
explanation of the occurrence is not the true one. 

If we come to examine the theory involved in the 
raising of an outer rail on a curve it will be seen that 
it involves either a total fallacy, or that a practical 
difficulty stands in the way of its application. Taking 
the last proposition first, we may prove it by pointing out 
that as the amount of super-elevation depends on the 
square of the speed at which a train is travelling, what 
is right for one velocity must be wrong for all others, and 
accordingly instances are not wanting in which trains have 
actually slipped off a curve on the inside when running 
slowly round it because of the excessive super-elevation of 
the outer rail. Again, Pambour’sformula cannot be used, as 
we have pointed out, unless the inclination of the tire is 
known ; but in the present day the practice of coning 
tires has become almost extinct—that is to say, the tires 
are very nearly cylindrical as they leave the lathe, and in 
engine wheels, at all events, they very soon lose the taper 
altogether, a shallow groove taking its place ; but if ova 
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drical wheels are used, it will be found that the tendency 
of the wheels to run in a straight line, resulting from the 
circumstance that they must both revolve at the same 
velocity, may be a much more powerful factor than 
centrifugal force in any attempt which the engine or 
carriages may make to leave the rail. The centrifugal 


force of a train is to its weight as ah : 1, v being the 


r 
velocity in feet per second, and r the radius of the curve 
in feet. A locomotive engine weighing 45tonsand running at 
sixty miles an hour round a curve of 880ft. or 13°3 chains 
radius, would have acentrifugal forceof nearly 13tons; but 
such a velocity is never attempted on such a curve. We 
may reduce the virtual velocity by one-half, either by 
dividing the radius or halving the actual of the 
train. In either case, as the centrifugal force varying as 
the square of the velocity, the force tending to carry 
the engine off the rails would be one-fourth of this, 
about 3 tons, little more than one-fifteenth of the 
weight of the engine; but one of each pair of wheels must 
be made to slip before the engine can get round the 
curve at all, and the resistance to slipping will equal at 
least one-sixth of the insistant weight on the engine. A 
very simple calculation, which we need not give here, 
will show that under some circumstances the tendency 
of the engine to leave the rails, because the wheels 
cannot revolve independently, and the axles do. not 
radiate to the curve, is greater than the centri- 
fugal force. Of course this has to be added to 
the latter, not deducted from it. It is not to 
used as an argument against raising the outer 
rail but in favour of the practice; but it is never 
taken into account at all in the formule we have 
quoted from Pambour and Law—though it is used 
y Rankine. In fact, both are based on the as- 
sumption that the coning of the wheels will approxi- 
mately compensate for the difference between the 
spaces passed over in the same times by the two wheels 
keyed on a rigid axle, and so leave nothing but centri- 
fugal force to be dealt with. But no such compensation 
really takes place, as we have pointed out, and thus it is 
found that the conditions under which alone the rules 
we have quoted will apply accurately cannot be, or at all 
events are not, secured in practice. It is not remarkable 
therefore that in the present day when an outer rail is 
raised at all its super-elevation is fixed by a kind of rule- 
of-thumb table supplied to the ganger or foreman of 
platelayers. 

Apart, however, from all questions of minute accu 
is one far more to the purpose—does the raising of an 
outer rail really compensate for the influence of centri- 
fugal force? It must be clearly understood that the 
outer rail is zot raised to prevent the carriages from being 
overturned, as is very commonly believed, but simply to 
keep the outer flanges from rubbing hard against, or 
possibly mounting the outer rail. The theory is that a 
pair of wheels can traverse sideways on a pair of level 
rails without offering any resistance save that caused by 
the adhesion of the wheels and the rails. Thus, a pair of 
wheels carrying, say, 12 tons, could be moved endways 
or in the direction of the length of the axle by a force 
of, say, 2 tons; and this would be true, no matter what 
the inclination of the tires, because as much as one 
wheel rose, as the flange approached the rail, the other 
would fall; and so the position of the centre of gravity, 
vertically, would remain unchanged. If, however, one 
rail be raised, then, in order to move the wheels, a force 
must be opeied sufficient not only to overcome the 
adhesion of the wheels to the rails, but enough to lift 
the weight as well. Now, according to Law the proper 
elevation of the outer rail on a fifteen-chain curve for 
sixty miles an hour is 4in., that is, very nearly one- 
fourteenth of the distance between the rails. Thus, the 
resistance to lateral motion due to gravity in this case 
will be equal to one-fourteenth of the load, or for a load 
of 12 tons to little more than three-fourths of a ton. 
It would appear that the addition of this resistance to 
that already offered by the adhesion of the wheels is quite 
unnecessary, and can in fact do no good. Practice goes to 
prove this proposition; in the first place, because the 
system of raising the outer rail has been given up to a 
great extent, without causing any bad consequences ; and 
because, in the second raising the outer rail does 
not prevent the flanges from grinding against it on curves, 
this grinding being induced by causes with which the 
super-elevation of the outer rail apparently cannot deal. 


AMERICAN RIVALRY. 


Ovr readers will do well to peruse with attention the 
particulars which are oe in our correspondence columns 
and in another page, of the work done by 4 comparatively 
small blast furnace at the Ed Thomson steelworks, 
ay approaching the output of this furnace is to be found 
in the history of English practice. Whether we can follow 
the good example or not remains to be seen. Good ore 
is to be had in this country at least as cheaply as in the 
United States, and the Siemens-Cowper-Cochrane stoves are 
of English origin. Recently some endeavours have been 
made to reduce the duty charged in the States on the import 
of steel rails, Those who buy such rails argue that the 
excessive tariff keeps up their price, and robs the railway com- 
panies to enrich the ironmaster. The argument inst 
this view is worth notice. Mr, Stous, arguing aan 
the Ways and Means Committee of Congress, said :— 
“It is believed by the roads- who remonstrate against 
the passage of this Bill that its e will not reduce the 

rice of steel rails. It is confidently believed that in the 

estruction of these interests which must follow, it will 
enhance the price of steel rails. It is believed that it will 
withdraw the enormous industries now d in that direc- 
tion from competition, and will reduce the supply of steel 
rails in the destruction of these manufacturers at least 
800,000 tons per year. It is believed by these gentlemen, 
who are ordinarily. intelligent, that such a reduction in the 
supply, and turning the supply ny over to the English 
manufacturer, will enhance the price of steel rails; and that 
if, under the stimulation of this tariff, the enlargements of 


the works now going forward ate perfected, so that within 
one year from this time the production in this country will be 
increased about 700,000 tons, making our then he quem 
1,500,000 tons, steel rails will be much cheaper than they 
would be were the tariff removed and this increase of productive 
capacity not carried out.” It will be seen that American rail- 
way companies look a-head, and hold that although they 
may pay more at this moment for rails than they would do 
did free trade exist, yet that the operation of protection will 
stimulate native production and home competition, and ulti- 
mately give them a cheap rail, The chances are that the 
argument will turn out to be sound. The point of special 
interest for the British steel-maker is that consumers across 
the Atlantic should be protectionists. This is contrary to all 
the accepted laws of political economy, and augurs ill tor the 
future oF our rail tale with the United States. 


THE HARTLEPOOL DOCK WORKS. . 
Tue extensive additions to the dock accommodation at the 
port of Hartlepool—the particulars of which we gave some 
two months ago—are now so far advanced towards comple- 
tion that the water has been allowed to enter, and the wl 

cipal works that now remain to be done are the removal of th 
iles and cofferdams and the dredging. The new docks have 
n since the entrance of water visited by many of thedirec- 
torsof the North-Eastern Railway Company, to which the docks 
belong, and by engineers and others interested. The hydraulic 
machinery supplied by Sir W. Armstrong, of Newcastle, has 
been well tested, and has worked admirably, whilst the 
engines from the Tyne Works of Bells, Lightfoot, and Co. have 
also been admired. It is evident that the works, when com- 
pleted by the ing out of other parts of the scheme—the 
warehouses, for which tenders are now being invited, and the 
additional graving dock dati will materially 
improve the position of the port, and add to its commerce. 
The first fruits are already becoming evident in the announce- 
ment which has been locally made, that a company is being 
forined to erect an additional marine engine factory—the one 
now established and of old ute having an insufficient 
facility of production to meet the needs of both the shipyards 
in the locality, and the wants of local shipowners for marine 
engines for purposes of replacement. One of the great 
features the new docks supply is not only additional dock area, 
but also accommodation fitter for vessels of a deeper draught 
than could enter the West Hartlepool docks hitherto at all 
states of the tides. By those now near opening the two 
dock systems at the port are united, and the commercial status 

of the Hartlepools must be expected to be raised. 


AN OLD PATENT. 

Tue first patent ever taken out in the States is, it appears, 
for sale. edo not use the words in their ordinary sense. 
When a patent is sold, it is understood that the equivalents 
given by the vendor are the rights which the possessor of the 

tent has had conferred on him. The sale of the oldest 

nited States patent only means the transfer to the purchaser 
of the original parchment. Those who prize autographs 
will regard it as a valuable document. It is written 
on a sheet of parchment in a round, old-fashioned hand, 
signed by George and certified by Edward 
Randolph, Attorney-General, as being conformable to the Act 
of Congress to promote-the useful arts, and its delivery to the 
ntee is certified by Thomas Jefferson, with the seal of the 
nited States. It is now in the possession of Mr. E. T. Hall, 
of Columbus, Ohio, and it was issued at New York, July 31st, 
1790, to Samuel Hopkins, of Philadelphia, for an improvement 
in making potash and pearlash. Mr. Hall is willing to sell it, 
and wants £100 forit. Mr. Secretary Schurz has recommended 
to the House an appropriation of 500 dols. wherewith to bu 
it. It is well worth the money. We have no doubt that it 
will be acquired by Congress in due time. There is a large 
number of relics of inventions till scattered about Great 
Britain which it would be well if the nation purchased. 
Will the new Government be more liberal in this respect 
than that which may be said to have passed away? 
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on the Geology of the Henry Mountains. By G. K. 
ILBERT. Washington Government Printing Office. 1879. 
Tus work appears to have been Jargely circulated b 
the Department of the Interior at Washington, throug 
which channel it has come to our knowledge. American 
works on physical geology, such as those of Dana and 
Leconte, are generally of a high character for originality, 
correctness of induction, and terseness of expressiun. 
This book, however, falls very far short of the exalted 
character of the works referred to aboye, and we cannot 
avoid supposing that the author must have good friends 
at Washington who have enabled his lucubrations to 
assume an apparent systematic and public importance to 
which they are not scientifically entitled. 

The Henry Mountain region lies in the heart of the 
any geologist, and unvisi exce ndians, 0 
unknown or extinct tribes—to witch i rude rock 
sculptures noticed by our author were probably due—and 
as we learn from Mr. Gilbert, by three or more parties 
of prospectors who found the region barren of T ul 
mineral product. It is, fortunately, not very large, a 
circle of thirty-six miles in diameter more than —— 
it all. Itis situate in longitude 110 deg. 45 min. and 38 
parallel, and forms part of the territory of Utah. Within 
this there is nothing to be found useful to man or beast, 
except some mediocre on the higher hill sides 
covered with snow in winter, perennial lower down but 
of worse quality. The stratified rocks include forma- 
tions from the upper tertiary beds to the lowest beds of 
the carboniferous formation; but there is no coal worth 
working, one seam of small extent and of 4ft. in thick- 
ness only having been observed by our author during his 
exploration of eight weeks’ duration. The climate is 
arid; the land cut into and subdivided by impas- 
sable canons, one of the streams occupying which 
bears the elegant title of the “Dirty Devil.” The surface 
rocks, as well as those composing the five principal 
mountains which rise from the uneven plateat, are all 
igneous in nature. To construct and describe with 
much lixity the nature of the subterranean forces 


Re 


which have produced the main features of the region is 
the object of Mr. Gilbert’s paper, of which ‘Captain 
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Dutton’s report of the igneous character of the rocks 
of the district submitted to him forms an important part. 
- That volcanic phenomena present themselves in two 
very different ways is, Lares as old as any fact noticed 
by vulcanologists, Volcanic ejecta may rise through a 
vent, and be oe more or less explosively at a crater, 
which is gradually built up to form a mountain or cone ; 
or the melted voleanic matter may be forced into dykes 
or fissures, as seen on the interior escarpment of Monte 
Somma ; or may be forced in a more or less horizontal 
direction between beds of stratified rock, or even of loose 
deposits, which they lift up and permanently elevate. 
Examples of this are to be found in every part of the 
world where volcanic vents exist, or have existed, and 
have been noticed as a concomitant of several great 
earthquakes—as, for example, those in which the coast 
of Chili was for a length of sixty miles or more perma- 
nently raised by a height of about 8ft. in 1822, and 
ops in 1835. The drift of Mr. Gilberts’s and 
gee Dutton’s paper is, ignoring all prior autho 
with a tiresome prolixity to claim the discovery 0 
this long-known and _ oft-repeated phase of volcanic 
phenomena as poenathing entirely new and special to 
themselves ; and by the help of a new and rather barbarous 
nomenclature, to make this squirting between strata— 
which they assume to be always due to hydrostatic 
pressure—the starting point of an alleged new branch of 
vulcanology. Lava thus horizontally injected is pom- 
pously designated a Jaccolite—from the Greek words. 
Adexos, cistern, and Ai@oc, stone—though what is gained 
by this unsuggestive and almost meaningless term it 
would be hard to say. Of all this theory we might say, 
as Blumenbach long ago said of phrenology, or, as he 
preferred better to designate it, cranioscopy, “ There is 
much of it that is new, and much of it that is true; but 
that which is new is not true, and that which is true is 
not new.” Having said thus much we shall not 
trouble our readers or fill our pages with further 
notice of a work which, had it not reached us as 
stated, we should not have noticed at all. Those of 
our readers who may take a special interest in vulcan- 
ology, or in American exploration of the territories of 
the Far West, by consulting the work itself can judge 
for themselves whether our strictures are more severe 
than the case warrants. 
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TAPER ROPES OF UNIFORM TENSILE 
STRENGTH THROUGHOUT.* 


By Professor A, 8, HERSCHEL. 


i) Sixce the rope just carries its own weight safely at every 
point of its length it must have no thiekness or cross section at 
all at the bottom, or it must end in a point, since there is no 
weight below the bottom of the rope to be 
supported ; and at any distance x feet from 
the bottom if 8 square inches is the cross 
section there, and f Ib. per square inch is the 
safe working load of the rope, the weight of 
the rope below x must be 8 f lb., as this 
weight of rope is ‘‘ just safely” supported by d $ 
the section 8. If we call this tensile weight 

below x, W, then we have Wlb.= Ssquare << 
inches x fh. per square inch, and therefore 


= f lb, per square inch, which 
S square inches 
is a constant load of the rope per square inch 
throughout its 
Let now w lb. be the weight of the rope 
per foot eof uare inch, and. divide the last 


equation quantity, which gives 
W Ib. 
S square inches x w lb. per sq, inch per ft. _ 
f lb. per square inch 


w Ib. per square inch per foot me (Z) om 

L feet, a constant length. But S square inches x w lb, juare 

Wib. W ib. 

8 square inches x w lb. per square inch per foot Sw lb. per foot ; 
that is to say, the constant length L feet is that length of rope 
having the section 8 and the weight S w Ib. per foot, which must 
be taken to make up the pensile weight W lb. below x. In other 
words the pensile weight W lb. under 2 is the weight of a con- 


stant length L = (£) ft. of rope having the section 8, and the 


weight per foot 8°wlb. which the rope actually has at the 
int x. This length of rope is called the length of uniform ro 
of same section and = per foot as the rope has at # through- 
out) whose total weight ey to the weight of the taper rope 
hanging there, or Lx 8 w= W; and we see that L is a constant 
— or number of feet at whatever point of the we take z, 
consider the section 8 and the taper weight W Ib. below it, 


The value of the constant length L is L = Ltt, 


* Propositions of uniform, strength. The 
paper, read Detore the Bettiah Society of Minin, Students, by Mr. 0. Z. 
Bunning formed the answer to a question raleed by him, “ On 
Uniform Tenalle Strength,” from Professor A. 8. Herschel, M.A., F. AS., 
Professor at the College of Physical Science, Newcastle-on-Tyne. 


(2) Suppose next that knowing the section S square inches at 
2 we Wish to find the section S! at a small distance d feet above x. 
: Since the distance is small, and the rope 

tapers very slightly, we may regard the in- 

\ crease of pensile weight from S to S! as equal 

d ¢' to that of d feet of rope of the same section 
as the rope has at x. But this weight by the 

last proposition is to the whole pensile weight 

we of that cross section make up the weight 
Ib., as was shown ig that proposition, and 
therefore, L x W Ib, is tlie increase of pen- 


ere ig very near 
to 8. W? lb, is the pensile weight at 8}, 
we have 


L 


a 
Sin We (14 


ves S! by caloulation f since 
= §8 is known, and we may 


a 
(1+5)=8.(t +7) 
Wi = Ww. 

as the result of this proposition, 


(8) Since then for any very small step of ascent d feet, the 
cross section and pensile ht are increased by a numerical 


factor or multiplier ( 1+ f) or are increased in this proportion 
from their values at the beginning of the step to their new values 
at the end, then if we make successive steps d of constant length, 
(all equal to d feet), since L, is constant everywhere, the factor 
(1 +#) will be the sattie for each step, and if Wn, Sn are the 
pensile weight aid cross section of the rope at a distaiice of n 


steps above 2, Wé shall have Wn = (1 +4)" x W, and Sn = 


wi=w+? .W=W(1+?) 


(1 + .)* x 8. Again, if we repeat these n steps m times, we 
shall have 
= d\ynm nim 
(1+¢)"™x W {Qa Ww 
Snm={(1 + x8 
Now, suppose that for a convenient value of d we take rpogth 
part of L, or if this is not small enough to content us with the 
correctness of the proof of the formula (8), take d@ =yggh4555th 
iy 34 of L, and let n at the same time be taken n = 1000, « orn = 
,000,600 (according to the fraction that d is of L)sothatnd = L, 


whatever small fraction of L. we take d, and therefore mn d 
(which is the whole height, say y above «, that we rise) = m L’ 


that is to say, m = 3 then we get 


SmnorSy= {(1 +700. 000 ) x 8. 


But it is known by the ‘ Binomial” and ‘ Exponential” 
Theorems, that if « is made immensely large in the expression 


( 1+ *) ® this expression at last reaches a finite limiting value 
1\% 1 1 1 
(1 +2) =2°7182818 iat &e, |] = the 


letter used for this number in the theory of natural logarithms ; 
so that when we make das small and n as large as we please, we 


get 
Sy= {e }msq{ e} L 8, and similarly 
(4) 


Wy={ 


That is to say, to find the cross section Sy ata distance y feet 


above x, we multiply 8, the cross section at « by the number 


y 
e raised to the power of ,orby the number § e 3 7, itself, or 


the power to which ¢ is raised, pila “the number of times that 
L feet is contained in the height y feet, that we rise above «” or 


i the power of ¢, is the number which expresses the height that 


we rise in terms of L feet taken as the unit of height above «. 


(4) Applying now this rule to find the rope section at the top 
necessary to carry a given weightof cage at the bottom of a taper 
ree of a given len x feet, one square inch of which weighs 
w ib. per f and using for an example the following figures 
and Jetters :—W = 12,096 lb. (or 108 cwt.) = weight of cage, &c.; 
8 = section in square inches at big end; n the weight per foot 
=3 Ib., andg the girth = 4}in. of the rope at the small end to 
sustain a working load of 108 cwt., according to makers’ cards ; 
« = 1200ft. in distance from end of rope at which W is applied 
fe the section S; e = 2°7183; f = 8000, the full working strain 
n lb, per square inch of section. W is either a 
weight of rope, or that of the cage, hanging at the 1 
bottom of the rope, as we may suppose, just at © $ 
the limit of working safety; from which we may 
conclude that if sis the section at C, the cage, 
= f} is the effective stress per square inch, 

= sf} is the same as if the taper rope were 
continued below this point to its end instead of 
having the cage hung on it. nb. is the weight 
of a foot of girth rope, (1°611 square inch), c 
perrying 12,096 lb., or the weight of the cage at 
the bottom or small end, making the weight of 


one foot of rope per square inch w = $i lb. = 
1'862Ib.; and the effective working tension f! = 
12,096 7506 Ib. 

1611 

Hence we have every where throughout the rope 
of equal strength L =f, = ~ (for a point 
where the section is one square inch) or L = 


w = 18 (for the hook end of the rope where the girth is 4}in., 


its section is 1°611 ent inch, its weight per foot 31b., and the 
pensile weight which it just nn ay safely is W = 12,096 lb.) 
ither of these fractions gives L = 4032ft. This value of L 
sup} that the cage weight W exactly loads the 44in, girth ro 
up to its working strain at the small end or hook; but if the 
datum f = 8000 lb. is to be adopted, then the s end of the 
tope is underloaded by the cage, since the cage weight W = 
12,096 Ib. would only require mos square inches to carry it, or 
1°512 square inches instead of 1°611 square inches (the section of 


=“ 


the 4}in. girth rope), The difference (=0°109 square inch) must 


be regarded as an extra strand unloaded, or with its taper end 
cut off at the bottom, but which must oy be made to carry its 
own weight by growing larger upwards in the same way that the 
working strand of 1°512 square inches cross section must be m 
to enlarge upwards by the regular rule for rope of ual strength. 
The idle strand of 0°109 square inch of section at the bottem of 
fe cannot possibly e made of equal strength or “‘suffi- 
lency ” to the top by enlarging it upwards; since at the bottom 
it has a section of 0°109 square inch, and no weight to 
Carry ; sod his is a state of ‘‘ sufficiency,” or a factor of safety 
applied to ultimate tensile strength, that is infinite, and that 
cannot be e@ontinued equal upwards. Although we cannot 
assign a formi of equal strength to this inactive part of the rope 
ome ally suited to its own particular condition, yet it is obvious 
at by feigning it to be loaded at its lowest point up to the full 
working streas which the fellow jon of the rope is mange’ 
to undergo by having the whole weight of the age concentrated 
upon it, a form similar to that obtained (with the siime rate of 
stress) for the working portion of the rope, may be calculated for 
it of equal direct, and of course unemployed strength through- 
out, “The sonstant effective strength which the idle strand will 
everywhere possess in a rope of this form, will be kept in reserve, 
ot in other words it will be available as @ constant surplus of 
additional, or spare strength in the entire rope, which will evi- 
dently be distributed along its length in exactly the uniform and 
most economical manner which tapering form given to such 
ropes is intended to secure. 

It is not necessary to deal ely with the burdened and 
unburdened portions of the rope in order to carry out the calcula- 
tion here described. We m dmply treat the whole ro 
together, as being in the first fully loaded at C to its work- 
ing tension, and find from this the section which it must have at 
any higher point x feet above C to be equally fully loaded there 
also, and then suppose the rope at C to relieved of a little of 
its load, whereupon it will have both the¥e &nd at every point 
above C the same relief, of the e excess of Aqua above 
its actual stress as it has at C, and it may then still be said to be 
a rope of equal serviceable, or of equal useful apd residual or super- 
fluous strength throughout, The separation o the rope’s strength 
into two parts, “useful” and superfluous,” depends upon the 
amount of weight put on at C3 but it does not affect the mode 
of calculating the necessary shape which the rope must have to 
be one of equal total strength throughout. 

It may therefore be assuttied that the datum f equals 8000 lb. 
per square inch is the true working stresé of the rope, and that 
the girth of 4}in. to carry 108 ewt. on the hook is a superfluous 
size for this cross section to have, or that the section s = 1°611 
square inch there is underloaded by the weight of the cage to the 
extent of 1°611 x 8000 — 12096 = 12,888— 13.096 = 792ib., so that 
the taper rope as calculated for a working stress of 8000]b. per 
square inch and a weight per foot of w= 1'8621b. per square 
inch of section will have a superfluous strength of about 792 Ib. 
throughout its whole length. 


The rule to find S at a height x feet above s is 


f 
= L = s = 
8 {e} x 8, or since L 5 {e} f xs, 
which if W is the full working load on s, namely fs, may be 


written 8 = { 


(5) As to the weight of the x feet of ta scons ¢ thus properly 
determined by calculation), it is evidently the full working load of 
the rope at the top, less that at the bottom, since the rope must be 
calculated to be fully loaded everywhere, and any residual or 
superfluous — which it has, to be the same everywhere, 
must be taken to be afterwards produced by lightening or reliev- 
ing the rope of some of its cage load at the bottom. ‘This is the 
only way in which the superfluous strength of a taper rope can 
be made the same everywhere, namely, by removing some of the 
stretching force at its lowest point, and not by varying the sec- 
tion of the rope, which cannot give it the same additional strength 
everywhere. The attempt to find a form of taper that will have 
coustant superfluous strength at every point simply leads to a 
higher part of the same rope used lower down near its point than 
it nied be to es en the weight carried there, or to a form of 
taper calculated the formula just described, with the given 
values f and w of the rope substance, but starting from a bottom 
section § too big for the load it carries to just the extent of the 
superfluous strength there, that the rope is desired to have 
throughout its whole length ; that is to say the taper of the rope 
must be calculated as if it were fully loaded at its lowest point, 
and the section of the lowest or starting point must be taken just 
80 large as to have with the given load there the superfluous 
strength which we desire the rope to have throughout. The 
weight of x feet of equally strong taper rope, therefore, whether 
it has superfluous strength (and that stren, h uniform or equal 
throughout) or not, must evidently be the fully loaded tension of 
the rope at the top, less its fully loaded tension at the bottom ; or 


Re { elf Calculation involved in the 


example given—If the working tension of the rope is 8000 lb. = f, 
then on the section of a 44in. — girth end, =1°6114 square inches = 
8, the full working load is 8000 x 1°6114 = 12,89] lb. = W, and 


if the rope at this point weighs n = 3 lb, per foot, then w = 


LSI = 4297 = 1; or a square inch of the rope weighs per foot 


= 1'8617 lb, = w, and then L = 4297 = 
reid w 
before, 


1200 
By the rulefor8, S=sx { ¢ { ¢ x 


0°2790 02790 6°43429 x 0°2790 
{ e . Now { e \ = { 10 \ we 
0°121162 
{10} » = natural number of the common logarithm 
0°121167 ; = 1°3218, 
S&S = 16114 x 1°3218 = 21300 square inches = and 
diameter of rope at top = of 213 = 1647in, = D. Cir. 


07854 
cumference or girth of ditto = # D = 51736in, = G, and weight 


of rope = Sf —sf = 8000 x (0°5186) = 4149 Ib. = R. 
The constant superfluous strength of the rope throughout its 
A} = £0001b. x 108 owt 12891 "12096 = 
Were the rope instead of tapering to have the same diameter 
throughout as it has at the top, its weight would Q= 
We. x 8000 S = 4759 Ib. ; 6101b. heavier than with the taper 
form. But to make the actual stress at the top still 8000 Ib. 
square inch as before, the cross on there, and therefore 
the weight of the uniform , will now have to be increased in 
the proportion of 2°130 ; 2°236; and the rope’s weight will then 


become Q = FFE x 4759 = 5007 Ib. ; 858 Ib, heavier than an 
equally strong rope of the taper form, 


| 

Awe 

| 
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ADDYMAN’S AMERICAN FRICTION CLUTCH 


Tue annexed illustrations show a new friction clutch now 
being manufactured in this country by Messrs. Bagshaw and 
Sons, Batley. It is claimed for it that there is no end thrust 
thrown upon the clutch spindle collar, and that there is no 
tendency to work out of gear. No effort is needed to make 
the connection of shafts, a clutch driving 200-horse power 
being worked with as little trouble as one only driving 10- 
horse power, and the disconnection can be made instantly. 
The mode of action will readily be understood by reference to 
the drawings. Fig. 1 shows the general arrangement for dis- 
connecting a line of shafting. Fig. 2 is a section. The 
power is exerted by the insertion of the wedge A opening out 
the levers B B, and thereby expanding the friction ring C, 
which grips the shell D over its whole surface. Fig. 3 shows 
its application to wheels or pulleys. The clutch illustrated is 
capable of driving 90-horse power. It is only 24in. diameter 
and 8in. wide. Messrs. Bagshaw are now making one 48in. 
diameter to drive 200-horse power. In case of accident in a 
room where this clutch is attached to the source of power, no 
time need be lost in running to stop the engine. The friction 
surfaces may be kept well oiled, thereby reducing the wear 
and tear toaminimum. The objectionable effects of lashin 
wheel ing are particularly noticeable in starting the engine, 
but this is entirely avoided if the engine be first allowed to 
attain its pro , and then the connection be gradu- 
ally made by this clutch, in which case the wheels start in almost 
absolute quietness. The advantages derived from its adoption 
of course are greatest where only a portion of the workshop is 
required, as in case of overtime, where the whole of the 
shafting throughout the building is often run for the sake of 
one or two machines. 


DALE'S CIRCULAR SAW GUARD. 

Tuis apparatus is the invention of Mr. Edward R. Dale, of 
Glanville’s Wootton, Sherborne, Dorset. It is intended to 
accidents caused by circular saws. In the illustration, 

is an L-shaped piece, to which are attachel two cross 


MMMM 


i A, to which C is hinged, the short end being jointed 
“ D. When the wood is pushed against F, C is iifted up, 
but —_ falls when it is past.. B is simply a piece hinged to 
A, is raised by the wood as it moves along, and falls again 
by its own weight. 


BROKIE’'S ELECTRIC LAMP. 


departure from the ordinary regulatin . ose who 
have watched the progress of dostee lighting, know the 
difficulties which inventors have endeavoured to overcome. 
The ideal lamp is one to give a steady, non-fluctuating, pure 
light. To obtain this it is n to have all parts of the 
as possible. The number of revoluti 

the machine must be uniformly maintained, and the resist- 
ance of the circuit must be unalterable. The ideal has not 

et been obtained, and considering only the steadiness of the 
light without entering into the question of cost, we shall 
describe how Mr. Brokie proposes to increase the steadiness, 


ss 
sy 


MACKENZIE’S BELL CLAPPER AND HAMMER. 


P 
Osborn 


character 
rules as h 


Hitherto, lating lamps have been devised to attempt 
the een a of the current with every flnctuation, 
necessitating a more or less ingenious but complicated 


‘mechanical apparatus. Mr. Brokie would regulate only 


at short intervals, say four times, or twice, or 
once per minute. Theoretically a certain portion of the 
carbon is burned away during the interval and the resistance 
ually increases with a corresponding diminution of light. 
, however, the regulation takes pi with sufficient 
frequency the diminution of light will practically pass 
unnoti 
The ay A very simple in construction and in action. 
A magnet M is placed in a branch circuit W and not as is 
generally the case in the main 
| circuit, and this magnet is momen- 
| tarily cut out at regular intervals 
| by means of acommutator. This 
| action causes the carbons to fall 
| together and then to instantly sepa- 
/ rate to the correct distance for the 


most perfect development of the 
arc. This operation is performed 
by a clutch R which allows the car- 


bon holder T to fall till the carbons 
meet, when the magnet is inactive, 
but when the et is in circuit 
the holder is rai thus separating 
lw the carbons. 

The commutator is driven by the 
engine or by the dynamo-machine 
and timed to break the circuit 
—a to the requirement of the 
case, here is of course a total 
cnange in the conditions of the 
circuit when the magnet is inac- 
tive, attended with a change in the 
light. It must be remembered, 


_ period 
pse before an impres- 
sion is conveyed to the brain, and 
the operation above mentioned 
takes place so —< that the eye 
is unconscious of it. It may be men- 
tioned that even the difficulty of in- 
crease in length of the arc between 
the intervals of adjustment can be 
“a by a trifling addition to the 


b When several lamps are | in 
circuit they are best regulated at 
different and equidistant times in order to keep the 
circuit resistance uniform. This can be done in various ways, 
by placing the lam ets in separate shunts, and com- 
muting each at different times, or by a modification of the 
magnet arrangement in the lamps. Only one shunt and 
one commutator need be used to regulate as many lamps as 
desired. The a_i magnet in this case is placed in the 
main circuit, and a second magnet is used to short-circuit it 
when the commutator cuts out the branch circuit as pre- 
viously explained. A small wheel is partially rotated 
at each impulse of the shunt magnet, and prevents 
the short-circuiting of the main magnet except at 
a definite point or points in its revolution, so that by setting 
the wheels of the various lamps at different points the lamps 
will be regulated at different timnes, although the shunt mag- 
nets are operating simultaneously. The manufacturers of this 
lamp, Messrs. Johnson and Phillips, have had the lamp in 
constant use at their works in Belvedere-road, and speak very 
highly of its uniform action, The first cost of the lamp is 
small, and hence we may soon — to find it as a com- 
petitor to those already known to the public. 


ENGINEERS IN THE Navy.—The following assistant-engineers 
have been promoted to the rank of one with seniority of 
March 2ist, 1880 :—J. J. Robbins, W. Ellis—acting— 
E, Thomas, and J. J, Atkinson, 


With the beginning of the present comity however, the art 
of bell-founding began to decline rapidly, and fifty years had 
sunk to a very low level. A t change in the number of 
founders also occurred. tend eden as was previously the 
case, a founder, sometimes two or three, in aon A every county, 
they had become fewer in number, and practically, bell-founding 
was carried on in two or three foundries only. e productions 
of this period were much inferior to those of previous years, and 
many indeed were absolutely worthless. is desire of those 
who order and pay for bells to ascertain what constitutes a good 
bell and to secure such productions, however, does not seem to 
aim at anything —_— the production of bells in conformity 
with the best examples of olden times, and few modifications or 
papeestnents in either the bells or their fittings have been 
ntroduced, 

With regard to the composition, although there may not be a 
quite unanimous opinion as to the exact proportions of copper 
and tin, there is but little doubt that founders now work 
within small comparative proportions. At the same time the 
qualities or “‘ brands” of the metals used are of the greatest im- 
portance. Moreover, to insure soundness and accuracy in casting, 
the best modern practice should be allied with the most perfect 
mechanical appliances. Even then, although we may agree upon 
the truth of our composition and the soundness of our 
who shall say when the right shape has been obtained? Of al! 
the vexed and pemplenieg questions of bell-founding this is the 
most intricate. Not with regard to what proportions of diameter 
and thickness of sound-bow will produce a certain note, that is 
merely a mathematical question of comparatively simple solution, 
but ae to what should be the shape and proportionate thickness 
of the whole bell, from the rim to the crown, in order that a 
perfectly true compound note may be obtained? Upon the shape 
and thickness of the waist and crown of a bell depend the har- 
monics or “ over-tones ” which will be produced, and it is accord- 
ing to thenature and intensity of these over-tones, and their 
relation to the fundamental note of the bell, that the truth and 
quality of the compound note depends. 

Besides the manufacture of bells, it is usual for founders also 
to undertake the hanging of them in the steeple. When it is 
considered that the bells of English churches require to be h 
so that they may be rung in ‘‘ rounds” and “changes,” when 
each bell will make a complete revolution at each stroke of the 
clapper, it is evident that this work requires the most careful 
attention to minute details. Very few alterations have, however, 
been made in the way in which bells have been hung in the last 
150 years. Indeed a good deal of the work executed in late years 
has not been so good as much that was done previously, and in 
some cases has been of a most unsatisfactory nature. Above 
is an illustration of a new form of bell hammer made at the 
Redenhall Bell Foundry. 

When bells are being raised or ceased, either singly or in peal, 
it is noticeable that the finest tone is developed when they are 
either “half-up” or “half-down.” The reason of this is that in 
this position the clapper quits the side of the bell directly the 
blow has been pros My and allows the bell to vibrate freely. 
When, however, a bell is “up ”—as is said to be the case 
when it rests with its mouth upwards at the termination of each 
revolution—the clapper lies on the bell and very considerably 
checks the vibration. To overcome this objection Mr. Mackenzie, 
of the Redenhall Bell Foundry, has solved this difficulty. Hisin- 
vention consistsin fixing the head A D C of the clapper on what may 
best be described as an outside tube B which encircles and slides 


on the ordinary shank of the clapper. Between the end of this 


ee | Asout the beginning of the seventeenth century the art of the 
; bell-founder seems to have been elevated from the mere mechanica 
{ founding of single bells to the casting of “ me. of bells, consisting 
: TTY a pein of several notes, bearing a certain musical relation to one another. 
I stl ee With this alteration the art of change-ringing was closely con- 
| a t nected, and as the demand for such rings increased, so the number 
, =f => and capabilities of the founders became greater. Of these, the 
Braziers and Brends of Norwich, the Rudhalls of Gloucester, 
| \ \| i | the Bilbies of Somerset, Miles Gray of Colchester ; 
ih | {| and of Whitechapel ; Bryant of Hertford, and 
2 iC) | of Downham, in Norfolk, are the best known; and during the 
seventeenth and eighteenth centuries, most of the old rings of 
f\ * (25 ENN bells, which have so worthily handed down to us the names of 
= these founders, were cast. When the disadvantages under which 
i a Fill such founders worked are considered, it is remarkable, not only 
i — 4 Pla that they produced good bells, but that some of the bells cast by 
1 cae ae wv = them are of much better tone than any that have been produced 
q \ \ \ SST the trouble and expense of carriage of the finis! ells, the wor! 
was often the immediate neighbourhood of the church 
Y WG for which the bells were intended, that the materials were gathered 
= R= =i! Ky il \ together, or rather, sought up, in the same district ; that all the 
mechanical appliances were probably of a very rough-and-ready 
| y \ y the founders must have been of a very imperfect 
| | D \\ that they were, in many cases, only guided 
| | IN j | ad been gained by them and their predecessors by 
| Fic.! ©* | practical experience, it seems strange that at the present day it 
i — | il %, should be contended that bells not to speak of surpassing, 
= | he the best of these old examples are seldom produced. 
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tube and the “‘ stop” K at the end of the ordinary, or inside, shank 
a certain amount of room or ‘‘ play” is allowed. When the bell 
sviney round, the clapper h on account of the centrif 
force im 
tube on the ordinary shank and flies out so far as the “‘ stop ” will 
allow it. It then continues in thi ition—on account of the 


centrifugal force stored up in it—until the clapper head strikes | J 


. the tell, When the clapper, after rie rebounds from the 
bell, as the latter is then mouth upwards, the clapper head with 
its sliding tube consequently slips down the ordinary shank. At 
this moment a bri: aped cross piece F F’, which is fixed on the 
crown staple end of the sliding tube, comes into action, and before 
the — head falls against the side of the bell this cross piece 
comes into contact with the crown of the bell at L, and thus the 
clapper head is kept from all contact with the side until the 
next revolution of the bell. The vibrations of the bell thus con- 
tinue much longer than when the clapper lies on the side of the 


bell after each stroke. 

The new bells at Weybread are fitted with these hammers. 
The tower of Weybi Church, Suffolk, is one of the round 
flint-built structures peculiar to the Counties, and the 
interior only measures 10ft. in diameter. When the old ring 
of three bells was removed, it was decided to replace it with as large 
a one of six as could conveniently be introduced into the tower. 
The bellsare therefore necessarily small, the tenor weighing 9} cwt. 
—note : 407 vibrations per sec. The whole six weigh about 36 cwt. 
In consideration of the smallness of the tower, some Le gong design 
of bell frame was necessary. This has been carried, by Messrs. 
Moore, Holmes, and Peng mong Redenhall, out in the following 
manner :—The bells are hung in two tiers, the three lightest 
being placed above the three heaviest. The entire structure is of 
whoa iron, firmly fixed to four cast iron plates which stand 
in the recesses of the windows and are built into the walls of the 
tower. The bells are carried on ‘‘A” frames, the different 
members of which are firmly stayed by cross ties and diagonal 
braces. The bottoms of each frame are attached to cross beams 
of ** {j” iron which bear on the cast iron wall plates. The whole 
of the framework is thus absolutely rigid and free from any of 
the oscillation which must necessarily be found in a wooden 
structure, ‘The fittings of each bell are of an entirely new design. 
In the first place the head stock is made of cast iron, in the form 
of @ bridge-shaped girder. Instead of having canons, each bell is 
cast with a mushroom shaped top and a pro; eR gn which 
fits into a corresponding hole — the stock of the bell. The 
bolt, which forms the forked end of the hanging for the clapper, 
is utilised to hold the bell on to the stock, and passes through the 
mushroom top of the bell and then through the cast iron stock, 
‘The nut which secures this bolt to the stock is made with a ce 
cylindrical top,.into which the wooden stay of the bell is fitted. 
It may also be remarked that the sliding stays are hung on iron 
rods from centres fixed directly underneath the gudgeons. ‘These 
sliding stays are allowed to oscillate between certain points fixed 
by light chains which are attached to the ‘* A” frames, 

Although afew attempts have been made to run bells on friction 
rollers, these attempts have not been such as to conduce to the 
general introduction of these rollers. In the present case, however, 
this plan has been adopted 
of the rollers are such that there cannot be any doubt but that 
a great improvement can be effected in the “going” of heavy 
bells when properly hung in this manner. Each end of the cast 
iron stock is brought down to a Re ae ag shape, which then 
forms the gudgeon or axis by which the bell is upheld. is 
gudgeon itself rests on a roller of a larger diameter, while two 
side rollers prevent it from having any movement sideways. The 
wrought iron frame conduces very materially to the neat way in 
which the centres for the different rollers are attached at the 
various ired points. The simplicity of this stock arrangement 
is remarkable from the fact that only one bolt is necessary to secure 
the stock and gudgeons and stays and affix the whole to the bell. 
In an ordinary way very often twenty or more nuts and bolts are 
required, 


BLAST FURNACE WORKING AT THE EDGAR 
THOMSON STEEL WORKS.* 


Tuingine that it may prove of interest to the Institute, I 
have prepared a short account of the Mee in” and sub- 
sequent working of the “‘A” furnace of the Edgar Thomson 
Steel Works. This furnace was built for the purpose of making 
spiegel, but has been s' and is now running on Bessemer 
iron. The shape and size of the furnace are shown in the 
accompanying diagram. It will be seen that the section 
is formed of lines making very small angles with each other. In 
fact, an arc of a circle can be drawn from the top to the tuyeres, 
which will nowhere deviate more than 2in. from the lines given. 
In building, also, great pains were taken to gradually round the 
por so that the most careful observer, standing in the crucible 
and looking upward, could not tell at what points the slopes 
change. It will also be seen that the widest part of the furnace 
is almost exactly midway between the bottom and the stock line, 
The fiattest slope is maintained for 20ft. above the crucible, and 
is about gin. to the foot from the perpendicular. The furnace 
is lined with small brick throughout, and has six tuyeres 4in. in 
diameter, which pein Tin. inside of crucible. There are three 
Siemens-Cowper-Cochrane stoves, each 15ft. in diameter by 50ft. 

igh. Blast is furnished by an upright engine with 32in. steam 
cylinder, 84in. air cylinder, and 48in. stroke. The steam cylinder 
has balanced poppet valves working horizontally. 
valves are worked by a Porter link movement, in order to obtain 
a variable cut-off. ‘The exhaust valves are worked by a se te 
excentric. It is intended to attach a governor to the cut-off, but 
at it is set hand. The steam cylinder is steam-jacketted 
and will be » but is not finished yet. A Bulkley condenser 
is attached to the engine. Steam is furnished by cylindrical boilers 
42in. diameter and 65ft. long, each having an auxiliary boiler, 
36in. diameter and 50ft. long, suspended below it by legs on 
every other sheet. ‘Ten of these are now up and six more will be 
erected shortly, making sixteen in which are expected to 
furnish steam to run three furnaces, ater is supplied by two 
=. compound Worthington ps with 20in. plungers and 
ington “pressure duplex ps wii . plungers, working 
in connection with an accumulator, supply wale for the boilers, 
cranes, &c. The stack had pun ey thoroughly dried before 
starting, by about four months’ hard firing with cord wood and 
and the stoves also had been very well dried. I believe that a 
deal of trouble in blowing in furnaces is often 
honoured custom of letting them burn from twelve to thirty-six 
hours before putting on the blast, thus causing a large amount of 


cold air to be drawn in, and forming clinkers on the Laeger Ye Week 


that difficulty is brought about, also, by os too light a 
to keep the furnace moving at a proper rate of speed for several 
days afterward. Therefore I decided to burden rather light at 
the,start, and to endeavour to start off at a good round pace and 
try to hold it, and after a few days to come up quickly to fuil 
working burden. The furnace was filled b Gelling in 
of cordwood on end, and two more lonatee round the sides, in a 
layer about a foot thick, to protect the brick from the coke as it 
was dumped down from above. We next filled 6000 lb. of coke, 
putting in with it 15 per cent. of stone, no furnace cinder being 
used. We then put in seven i each Ib. 


each co: of 3150 lb. of coke, 2100 lb. of ore, to which 
2400 Ib. of limestone was added, to give a slag of about the follow- 


* Read before the “of the American Instits of 
February meeting ’ 


to it by the revolution of the bell, slides with its | stock 


with complete success, and the details | i}j 


ing composition: 33 cent, silica, 45 per cent. 5 per cent. 
the first iron would have 3°5 per cent. of 
This amount of 


one tuyere. This worked the fire through the wood 
tos hoes when the blast was turned on all round, the 
meter showing the heat of blast to be 200 deg. 
‘ah. The burden was now raised to 3000 of ore, one- 
sixth Somorrostro being put on in place of part of the McComber, 
making the proportions of ores the same as shown in the 
table of ma is annexed. ; 
These proportions have not 
been changed up to the pre- 
sent time. We blew for an yo, 
hour with the bell open, and 
then closed it and lit the 


down to the tuyeres, when ‘9 
it was ar up to 20 revolu- i 
tions of the engine. The » ™“™ 


of the blast rose 
steadily at the rate of about 
70 deg. an hour. We got the 
first cinder at the bottom of 
the furnace on the morni: 
of Tuesday, January 6, an 
at 8 o’clock on Wednesday 
morning, January 7, iron 7 
peared at the cinder 3 t 
was then tapped out below, 
ving a cast of 22 tons of 
o. 1 metal. On Thursday, 
the 8th, the ore burden was 
raised from 30001b. to 4240 Ib. 
From this it was ually | 
raised till on ‘Thursday H 
January 15, it reached 5460 Ib. \ 
From this on the rate of in- | 
‘a 
a 


a 
1 
1 


crease was very ual, until 
it reached 5760 lb., as shown 
in the table. 


ag: 


For the first three weeks 
the slag was kept at about 
the composition—33 per cent, 
ica, 45 per cent. lime 

cent, magnesia, giving , 
with about 2°4 silicon 
and never more than ‘003 8: 
sulphur. But owing to the 
fact that the convertin 
works had a amount o! 
iron on hand which was very high in silicon, we changed our mix- 
ture so as to produce a slag of the composition given in the table. 
From this we get iron with about 1°7 per cent. silicon and ‘02 per 


cent. sulph' 
we made 442 gross tons 1060 Ib.— 


ur. 
The first week after starting 

4421060 tons; the next week, 506°1060 gross tons. During this 
week the furnace worked a deal on one side, and always 
hi after casting till the blast was taken off to let her settle. 
On Sunday, January 25th, the furnace hung badly and went off 
on block cinder. She was given a homeopathic dose of 15,750 lb. 
of coke, ch: blank, under the influence of which she came up 
smiling on 7 morning, and proceeded to make 528°756 tons 
that week, notwi nding a stoppage of four hours to make 
connections from main steam pipe to furnace ‘“B” —* 
and five hours to connect the Test receiver to: Nos 2 and 
engines. 


stopped the ers from At eight o’clock we 
cast and stopped the tuyeres suspended ions 

four o’clock p.m. on Sunday, February 15th, when the water 
lowered enough to start. We found that the temperature of the 
blast, which had been 1000 deg. Fah. when we stopped, was 
850 deg. No extra coke was ch , and the engine was started 
at the same speed at which it had been running before we stopped. 
The tem ture of the blast came up to 1050 deg. in two hours, 
and the furnace ran off just as if there had been no stop, at an 
85-ton gait. The mixture used is shown in the following table :— 


The steam | McCom 


by the time- | Week 


Materials. Composition.—Per cent. 
Weight 
Name. | per |Si0g,|Al,0,| Fe. |Mn.| Ca0.|MgO.) P. | 8 
Tafna ore | 8°28] 3°86 | 58°65 0°97] 2°05| 0°01 | 0-044 | 0-068 
Pilot Knob..! 1,920 | 14°10] 3°C5| 58°69| — | 016| — | 0°089| 0077 
ber 960 | 1168] 0°65 | 52°41 |3°52] 0°62 |trace. | 0°086 
Somorrostro 960 8°12} 1°02 | 49°15 |1°17] 6°39} 0°56 | 0°012 | 0°030 
Limestone ... 2,100 | 11°36| 2°35; — | — 4297] 466|0°009| — 
Coke | 8,160 | 60 | 8 — — | — | 1°25 
88°71 | 11°61) — | — | 41°30) 5°04) — | 1°67 
Metal .. — | 172] — | |—| — | — |o-or| oon 
The yield of the furnace has been as follows in gross tons :— 
Wednesday, January7 .. .. os ++ 86°1060 
Thursday, J 860 


Beginning with the first full week, the coke used and metal 
made were as follows :— 


Coke to 1 Ib. 
Bete, Coke. Metal. 
Ibs. gross tons. Ibs. 
January 17 1,168,650 442-1060 1:18 
be 050 506-1060 1-019 
anuary 24... .. .. 1 4 
ending Saturday, = 
January 31 es 1,258,700 628°756 1059 
‘eek Saturday, 
February7 .. .. .. ..| 1,222,200 587°450 1015 
February 18.. 1,048,060 480°380 


Ore used for four weeks and six days ending Feb- 
ce ve oo ce ee 10,316,800 
Actual of ore for that time, per cent... .. .. 65°2 


cinder, no firing has been done at the boilers, and as there is no 
there is about 300ft. of 20in. and 15in. steam pipe which is not 
lagged at present, the consumption of 
n, completed I have no doubt that we 
be able to carry 1200 deg. temperature of blast, with a corre- 


sponding decrease in amount of coke required. The average 


temperature of the blast has been 1050 deg. Fah.; the average 
pressure 7? lb. at engine, and 6} Ib. at pata The somewhat 
excessive loss of pressure is 'y explained by the fact that the 
pipes, stoves, &c., were proportioned on the basis of a production 
of 50 tons a day. The temperature of the waste gases remains 
with remarkable uniformity at 340 deg. to 350 deg. > 

when the materials are very wet, when it runs down as low as 
250 deg. Fah. Not less remarkable is the constancy of composi- 
tion shown » 


s have run 
from 12'2 to 12°5 per cent. by volume of COs, and ahs 27°2 to 


en from one of the blast engines show that a 
direct-acting slow-s engine can be run with a comparatively 
short cut-off. We have tested our engines by running them at 


are more 
furnace | en in the 
direction. It seems | that the future improvement in b 
furnace construction will be dangely in the direction of more 
economical blowing machinery; and, notwithstanding the con- 
servatism of blast furnacemen, it will not probably be very many 
years before blowing engines will be designed to do as high dut' 
as the best pumping engines, and the fact will be appreci 
that ‘‘heat is money,” and should not be wasted unnecessarily, 
even around a blast furnace. The working of this furnace sug- 
gests some very interesting questions as to the relative economy 
of large and small furnaces; but, as we expect to have a 20ft. by 
80ft. stack in a shortly right alongside of the 13ft. by 
65ft. stack, I will not pursue the subject further at present, but 
may, at some future time, be able to give some information on it 
from observations of actual working. 


HOMOGENEITY v, WELDS IN IRON AND STEEL. 


By Mr. F. B. Sataon, M. I. & 8, Institute, Birkenhead 
Forge.* 


Ir will, no doubt, be in the recollection of the hearers that 
two papers have recently been read on the ‘‘ Manufacture of e 
Forgings and Crank Shafts,” by Mr, McLean, of the Lancefield 
Forge, Glasgow, and by Mr. G. Ratcliffe, of the Mersey Steel 
and Iron Company ; the former addressed himself to the members 
of the Institution of Mechanical Engineers, and the latter to a 
meeting of the Iron and Steel Institute. The discussion that 
followed the reading of these papers was in neither case of high 
quality, and this was one caused by the fact that the papers 
were only placed in the hands of the members the same day as 
they were read, thereby giving no opportunity for them to be 
duly thought over and the matter ted. The writer proposes 
to consider the two papers just mentioned, and hopes that a dis- 
cussion may follow, which may throw more light on the course of 
failure of cranks, whether caused by material, or faulty construc- 
tion on the part of the forgemaster, than has yet been shown. 

Now, to take the Glasgow paper, that is Mr. McLean’s, first—- 
this gentleman describes three ways of constructing a crank 
shaft. The principle of all three consists in the welding together 
of numerous pieces of iron or lays, and as the forging in course of 
construction increases in size, in shaping it by blows from the 
steam hammer to the required form, the pieces of iron or lays 
before mentioned being themselves composed of numerous 
smaller wegen of iron, previously welded together in their turn. 

Now the question which naturally presents itself to us is this— 
" all these pieces so welded together as to result in a perfect 
homogeneity on the P og of the forging?” The writer unhesi- 
tatingly answers ‘“‘No,” and he will further show that Mr. 
He nae has little or no greater confidence in these welds than 

mself, 

The first method he describes is as follows—‘‘ we will only stop here 
sweep = crn formed, eaving at al 

escription of the forging of the cou straight 3 
—The first arm of the crank is built up of lays. Thus— 


Fig. l—and 

welds, other lays on—Fig. 3. Then he on to 

fllowing remarkable, 4 ¥ 
e 


on the crank, as l—and the 
ae a been on the edge; hence the subsequent 


filled the furnace nearly to the stock line, and at nine 3 
I | Siscie on the evening of January 4th, 1880, it was lit with some X 
little attempt at ceremony a dhses little daughter of Pea W. R. 4 > 
ones. As we had no stock-house, and it had been g almost 
constantly for a week before starting, our stock wes very bin 
and, as a natural result, the water had worked down an : 
dampened the wood so much that it refused to burn. A lot of : 
live coals were shovelled in at the cinder-block opening, but in S per cen. Dy Volume or CU—average ratio, 0447. = 
spite of all efforts it refused to draw until the next oe | 
when we put in more coals and turned on a light blast throug 
4 revolutions and cutting of at one-tenth stroke, and find no : 
signs of dragging on the centres. While these engines are not E 
| 
was kept rather light till | _ Stock tine 
the wood was nearly all 4 
j 
till six o’clock on the morning of Saturday, February 14th SS SS Ly i" 
when the high water broke into oar and 
Wg 
§ 1 
] 
Fic.t 
al 
i 
= ; 
B A 
Fig. 2— 
the 
e observed | 
/ 
4 
Fic .3 | 
| 
hammering on the flat has a tendency to open up the weldings if ' . 
Fig. will show, as in being 
Of the production up to this time, according to the steel works if cut But 
grading, over 98 per cent. was No. 1, and the balance Nos. 2 | slabs are placed on the flat afterwards, some of the of , 
OF coke and 1000 Ib. of ore—a Muxture OF equal parts of McUompe and 3._Except on the Sunday when the furnace went on block | the ends of the slabs or west cone of Oe Poe 
We in six charges of the crank pin. . . flaw thus produced—called a 
of coke ai . of en follow ‘ poll 
‘The method is shown by diagram 6; the whole of the : 
Mining Engineers, * Liverpool Engineering Society. ? ; 
ig 
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= = 


welded, till the sweep is of the required height.” He has a con- 
fession, too, to make about this method. It runs as follows :— 
“This method, though better than the last, is also objectionable, 
for though there is not equal risk of scarf ends in the pin, yet 
the we are all on the edge ; and the cheeks of the crank are 
me to give way if a heavy strain comes on them— 


Then comes the third method, and without entering into details 
it may be roughly said that the slabs are welded together in the 
same way that the leaves of a book lie, supposing it to repre- 
sent the sweep of acrank. And this is the way they are univer- 
sally made now, and have been for some years. y forgemaster 
allowing a crank to be made by either the first or second method 
should at once be hanged to keep him out of further mischief, and 
these two ways have only been mentioned by the writer to call 
attention to the mistrust existing as regards welds, and not because 
he thought them worth describing. That this mistrust exists 


Fie. 5. Fic. 6. 


seems plain, from the words of Mr. McLean which were read 
just now. If the welds were really made with a certainty, what 
would it matter in what direction the welding faces would lie ; if 
these faces were perfectly joined, the shaft would be homo- 
neous. But is it not obvious that there is a fear, and a perfectly 
ust and reasonable one, that these welds are not so perfect as 
they appear to the eye? This is undoubtedly the case. 

Mr. Edward Williams, in his address to the members of the 
Tron and Steel Institute last May, used the following words :— 
“Tt has long been beyond dispute that no skill and care can so 
weld together the many pieces of iron constituting a Pile, so as 
to make it equal, or anything like equal to the solid ingot for 
rails, to withstand the tremendous strains of heavy railway 
traffic.” This might be altered so as to read, “It will soon be 


- beyond dispute that no skill and care can so weld together the 


many pieces of iron constituting a crank forging, as to make it fit 


_ to stand the strain now placed upon them.” The principle of 


welding numbers of smaller pieces of iron together is wrong, 
whether the object is to make a rail or an important of an 
engine, such as a crank shaft. There are other less important 
parts of an engine and ship, the manner of making which need 
not be ri te here. Why is it that all bar iron and plates 
made in the rolls is stronger—much stronger—one way than the 
other? Well, it might be said its strength will lay my oy the 
the direction of its fibre, or in the direction in which it has been 
rolled. This may simply mean that the rolls force the dirt, of 
which there is some in all iron, and that which sticks between 
each welding face, to run into seams in one direction, conse- 
quently the bar or plate is not one bit stronger in the one direc- 
tion than it ought to be, but is very much weaker than it ought 
to be in the other direction. It is afact that can be borne out by 
any working smith, that many bars, down to the smallest sizes, 
are unsound, splitting up lengthwise if any strain otherwise than 
a straight ~) be applied, thus proving it to be the reverse of 
homogeneous. It should be borne in mind that in testing bars 
for finding their bending qualities, that a laminated bar will show 
a better fracture—more fibre as we hear people say—than would 
be shown if the same bar had been perfectly sound, and unless 
the broken surface be carefully examined, may mislead. Sup- 
posing it was stipulated by an engineer that the piece of iron cut 
out of the throw of a make | was to be subjected to a tensile strain 
of so many tons, with the view of ascertaining the strength of the 
material, would the maker of the crank cut him the bar for test- 
ing crosswise or lengthwise? Certainly lengthwise, because it 
might be said its strength would lie in the direction of its fibre. 
This is a mild way of saying that tested across the welds it would 
ive way with a comparatively slight pull. Now why make 
oertant parts of engines of a material, or rather in a way that 
causes the manufactured article to so much weaker in one 
direction than the other ; and who can so form an idea of the 
various strains that are put upon a crank, either the theoretical 
torsional strains, or the hundred and one incalculable strains that 
are put upon them by the bearings petting out of truth, whether 
from the nnequal or varying loads of the present lengthy vessels, 
or from the mere wéaring away of the metal, to say nothing of the 
disintegrating effect of heating and cooling. Who shall say that all 
thesestrains take the direction of the greatest strength of the forging? 
Is it not more reasonable to suppose that they donot? For argu- 
ment’s sake we will suppose that a shaft, after working some time, 
shows signs of uvsoundness by becoming ‘‘reedy,” this reedi- 
ness being entirely parallel to the centre line of the shaft. Now 
so long as these eels keep themselves to their course it may be 
said that they do no harm ; but will they continue parallel? 
No, they meet in their course with an obstruction, such as a 
sounder place in the weld-~as these reeds are invariably hitherto 
invisible welds, showing themselves—or they come to the arm of 
the crank and are turned on one side like a river, and going at 
‘ht angles to their previous course, constitute the most dangerous 
of flaws. If a material can be made free from welds should we 
not get clear, at the same time, from ‘‘ reeds?” The writer does 
not assert that these crossbreaks never occur, unless they are led 
up to by reeds, but that reeds are the cause of the cross flaws 
appearing much sooner than they otherwise would. 
e second paper, or that read at the last meeting of the Iron 
and Steel Institute, enters more into the question of material a 
crank should be made of, and is in consequence the more valuable 
of the two yet; it appears to shirk the main question, and the 
discussion that followed was no improvement in that respect. 
With the view ope of discovering, or demonstrating, the 
best material for the purpose, the writer of the said en had 
pared samples of different sorts of iron and steel. He showed 
Coss of 2}in. square which had been subjected to a bending test. 
One bar had been made from shearings of ships’ pa, B men and 
welded ; another from horseshoes, bolts, &c., piled, and welded ; 
another of old marine boiler plates of very good quality, treated 
in the same way; and a bar of puddled iron made from 
cold blast pig, which was given the necessary workings before 
being drawn out into the test bar. These samples on the test 


being applied showed precisely as might have been expected. 
The made from piled scrap broke comparatively easily, or 
before they had been anything like bent double, the bar made 
from the boiler plates behaving better ; and the bar made of new 
puddled iron, from the cold blast pig which was given the neces- 
sary worki stood the best. ‘o explain this, it is only 
necessary to say that the ship plates were not made from cold 
blast pig, nor probably had they received the necessary workings, 
and what was ly proved by these experiments was this, that 
itis quite possible to make a of iron 2}in, square that will 
bend double without breaking out of first-class pig iron, giving 
it the necessary workings, a fact which was certainly known 
before the 26th of last September. Some bars of steel of 
the same dimensions were then shown, They had been drawn 
from pieces cut off the ends of shafts originally hammered out of 
an ingot. These had not stood the bending test at all well; but 
we were not told what steel it was, and ingot steel can be so 
made, if required, which, if drawn down into a test bar, could be 
tied in a knot without failing, and possibly the makers of the 
steel — have produced such material if it had been their 
intention. 

“The writer of the paper under discussion then tells us of what 
material and in what way a crank should be made. He would make 
ingots about 16 ewt. in weight of a mild steel—say Bessemer. He 
would then roll these ingots into bars, shear them up, and pile 
them, exactly like so many pieces of scrap iron, and the s) 
thus formed would be welded together and the forging made in 
the same way that iron forgings are made now. e have now 
worked our way back in to the first of this paper, only 
that we should be making slabs of mild steel instead of scra 
iron, and though the material is probably very much better—an 
samples were shown to prove that it is—still there will exist the 
same danger from imperfect welds, only possibly to a greater 
degree, the same longitudinal seams will be opening out, extending, 
meeting with obstructions, and flowing at right angles to their 
previous course, and so causing the dangerous flaws already 
spoken of. In fact, the forgings will have the same weakness 
across the welds, which is their main characteristic under the 
present atom, and the mere changing of the material will, the 
writer believes, be so much waste of money. 

One of the reasons for making cranks of other material than 
scrap iron is, as Mr, liffe correctly remarks, that suck a 
variety of quality finds its way into the pile. e very com- 
mouest plate or bar is mixed, perhaps, with the very highest 
quality of boiler plates, which mixture may tend to make the 
strength of the forging more or less variable ; but is there not 
some pee for fear that, if the making of cranks from piled 
steel obtains, that different qualities of steel will find their way 
into the piles, with a worse effect than even now appears 
from the indiscriminate use of iron? And it should be borne in 
mind that it is quite as easy to make a forging entirely of one 
a] of iron as it would be to make it of one quality of steel. 

t is, after all, simply a question of honesty on the part of the 
— and slightly higher payment on the part of the user. 

to the question of what may be used as a substitute for 
iled iron or steel welded together, the answer is plainly the solid 
ingot. If these ingots are not all that is perfection at present, 
this perfection will ere long be arrived at. Experience will bring 
it. It seems impossible that the present system should long 
continue; and the writer expresses his conviction that, so long as 
it does, all forgings run a great risk of being unsound somewhere, 
and he says of the whole system of piling and welding, whether 
a shaft be made of scrap iron, or puddled iron, or steel, ‘* Cut it 
down! Why cumbereth it the ground ?” 


ImproveD Arc FoR THE Hepiey — Messrs. J. Davis 
and Son, of Derby, are now introducing an improvement in the 
Hedley dial, which will be appreciated by mining engineers. 
The disadvantage of the old form of quadrant arc was that as 
the size was necessarily large it had to be fitted in a movable 
form, and, when required, was often left in the dial case, perhaps 
miles away from the base of operation. The new form of arc is 
of such a size and so fixed that it may be read with ease, and is 
never in danger, or in the line of vision in reading. In the place 
of the old arc a circular box is fixed, of only 1fin. in diameter, 
containing a dial divided into fifty equal parts, and figured both 
ways, 10 deg., 20deg., up to 50 deg.; by rack and pinion motion 
a hand traverses over the dial one whole revolution for a dip of 
50deg. With this small arc, which is well protected and very 
compact, a scale of degrees twice as open as of the old form is 
obtained. The improvement works in practice, we understand, 
in an exceedingly satisfactory manner. 

THe New Drrecror or Navat OrpNANCE.—Rear-Admiral 
Frederick Anstruther Herbert, who has been appointed to 
succeed Rear-Admiral Vesey Hamilton, C.B., as Director 
of Naval Ordnance, entered the Navy in 1841 and became 
lieutenant in 1848. He subscquently served in the Spiteful, 
Commander J. Carmichael, in’ the Mediterranean; in the 
Excellent, nery ship ; in the Nile, in the Baltic; and in the 
Indus, in the West Indies and North America; and was pro- 
moted to commander November 18, 1858. He was second captain 
in the Aboukir, 20, and Hannibal, 91, in the Mediterranean from 
May, 1859, and remained until January, 1860, when he was 
transferred to the a er remained until posted, February 
16, 1864. He commanded the Royal Sovereign, turret ship, from 
March, 1865, until October, 1866, and was flag captain to Vice- 
Admiral Sir G. R. Mundy, in the West Indies and North 
a from January till September, 1867. He commanded 
the Scylla, 16, with the Royal Naval Reserve and Flying 
Squadron, from April, 1869, until May, 1871, from which time 
until August, 1874, he commanded the Cambridge. He after- 
wards, from April, 1875, till September, 1876, commanded the 
Defence, with the Channel Squadron, when he was transferred 
to the Indus; and, from January, 1877, until advanced to flag 
rank, commanded the Excellent. 


Sream Borter Expiosions.—The Manchester Steam Users 
Association held its annual meeting on Tuesday, the 23rd 
ult. Mr. Hugh Mason, the president, moved the adoption 
of the report, which was seconded by Mr. Samuel Rigby, 
Warri . Attention was called to the fact that the associa- 
tion was not established for profit; that it had no shareholders, 
and paid no dividends; but that it was carried on for the public 
good, to prevent the sacrifice of human life from steam 
explosions; and that, through faithful periodical inspection, its 
members enjoyed practical immunity from explosions. It was 
stated that the association was in a flourishing condition; it had 
more boilers and more engines under inspection than at any 

revious time, while the reserve fund was higher than it had ever 
oe During the year 1879 there had occurred throughout the 
country, twenty-five explosions from steam boilers, killing forty 

rsons and injuring fifty-two others; added to which, there had 
oa twenty-two miscellaneous explosions from the bursting of 
kiers, kitchen boilers, &c., killing fifteen persons and injuring 
thirty-six others. There had also been an explosion from an 
economiser or feed-water heater, which was the eleventh the 
association had recorded; and as most of these were attended 
with violence, and some with fatal consequences, it was recom- 
mended that economisers should be placed under periodical 
inspection as well as boilers. This course had already been 
followed in a few cases, and the chief engineer reported that 
the observations taken of the working results showed that the 
average temperature of the gases on entering the economiser was 
572 deg., wall on leaving 434 deg., giving a fall of 138 deg.; while, 
in the feed-water, the average temperature on entering was 
78 deg., and on leaving 219 deg., giving a rise of 141 deg. A 
series of trials of hand fing, as against machine fring, had been 
conducted in the course of the year, and had confirmed what had 
hitherto been the association’s experience, viz., that machine 
firing was not more economical than careful hand firing. 
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*,* It has come to our notice that some applicants of the Patent- 
office Sales Department, for Patent Specifications, have caused 
much unnecessary trouble and annoyance both to themselves and 
to the Patent-office officials by giving the number of the page of 

THE ENGINEER at which the Specification they require is referred 

to, instead of giving the proper number of the Specification. 

The mistake has been made by looking at THe ENGINEER Index 

and giving the numbers there found, which only refer to pages, in 

place of turning to those pages and finding the numbers of the 

Specification. } 


Grants and Dates of Provisional Protection for Six Months. 


614. Fasrentnos for Doors, &c., P. D x, N. D tte, and N. 
Toussaint, Litge, Belgium. —12th February, 1880. 

653. Secr-actinc WasHinc Macutne, D. Mackay, Edinbu' N.B.—A 

communication from J. Mackay, Melbourne, Australia.—l4th February, 


1880. 
701. Securtnc the Trres of Rar.way Wuests, F. C. Glaser, Berlin.—A 
communication from F. Melaun, Konigshutte, Germany.—l7th Feb- 


ruary, 1880. 
749. Kiypiixc Frame, G. De Winton, Clifton Villas, South Norwood.— A 
communication from T. Remus, Plauen-Dresden, Germany.—20th Feb- 


ruary, 1880. 

789. a Gas, C. Harrison, Paston, Peterborough.—23rd Feb- 
ruary, 1880. 

822. . Tar or Cock, D. R. Ashton, London-road, Clapton.—25th February, 


874. ORNAMFNTING PERFORATED SneEeEts of MeTat, T. H. Rees, West- 
minster Bridge-road, London. 

884. Treatinc Grain, E. Edmonds, Fleet-street, London.—A communi- 
cation from F. Camus, Paris. 

88€. Oprarnine Execrriciry, C. W. Harrison, Southampton-buildings, 
London. 

888. Steam Cuests, A. Winward, Acc n. 

890. Desiccatinc &c., A. M. Clark, Chancery-lane, London.—A 
communication from L. Pommeraye, Paris.—28th February, 1880. 

892. Securtnc Rats to Carrs, G. C. Barker, Bellegrove-terrace, New- 
castle-upon-Tyne. 

894. Cocks or Taps, C. J. Waddell, Manchester. 

896. Ammonia, J. P. Rickman, St. Bride’s-street, London, and J. B. 
Thompson, Pomcroy-street, New Cross. 

898. FuRwaces, E. A. Brydges, Relle Alliance-strasse, Berlin.—A com- 
munication from H. Schaeffer, Berlin. 

900. Rotiinc Macuine, W. R. Lake, Southampton-buildings, London.— 
A communication from G. Parr, Buffalo, U.S. 

902. Baxixc Ovens, J. C. Mewburn, Fleet street, London.—A communi- 
cation from C, T. Seidel, Dresden. 

904. Woot, I. Bailey, Keighley. 

906. Rats for RarLways and Tramways, C. Wheeler, Newbury.—lst 
March, 1880. 

910. Hotstinc Biocks, H. J. Haddan, Strand, London.—A communica- 
tion from R. L. Shute, Cincinnati, U.S. 

912. Mou.ps, J. Crosthwaite, Barrowstouness, N.B. 

914. Currin, &c., Paper, F. Knoeferl, Bolsover-street, and W. Fuller, 
Oxford-street, London. 

918. Mera Hurp es, &c., J. H. Gillett, Wolverhampton. 

920. Hypro-pNeumatic System of Worxina Cxocks, &c., H. Palm, 
Vienna.—A communication from C. A. Mayrhofer, Vienna. 

InrropUCcING AERATED Waters, &c., into Borries, R. L. Howard, 

928. Castine StereotyPe Pate, R. B. Reed, Newcastle-on-Tyne. 

932. Horse-rakes, E. H. Tooley, Holwell.—2nd March, 1880. 

934. Sowrne Potatoes, &c., J. Scott, Liverpool. 

936. Carpino Enotnes, 8. Tempest, Hunslet. 

938. Bieacutne Srraw, &c., F. C. Glaser, Berlin.—A communication 
from J. Kauffmann, Croellwitz, Germany. 

940. Writine Instruments, W. E. Wiley, Birmingham. 

942. Knirrinc Macutnery, A. W. L. Reddie, Chan -lane, London.—A 
communication from W. H. McNary, Brooklyn, U.S. 

944. AtracHinc VesseLs to SUNKEN Saips, W. R. Mowbray and E. 
Murley, Whitefriargate, Hull —3rd March, 1880. 

Exastic Beps for Power Presses, Sterne and J. B. Handyside, 

w. 3 

950. Jacguarp Looms, T. Blackhurst;, Preston. 

952. Steer, 8. Pitt, Sutton.—A communication from H. G. Harmet, 
Denain, France. 

954. Automatic OrGans, &c., J. Y. Smith, Southampton-buildi 
London. 

956. Winpows, H. Brittain, Birmingham. 

958. Foraine, Srampine, SHearine, &c., Metars into A. J. 
Acaster, Sheffield. 

960. Hypravutic and Sream Lirts, J. Shaw and J. Shaw, Salford—4th 
March, 1880. 

964. DistripuTine Liquips in the form of Spray, T. H. Bentley, Scar- 

roug 

966. CHANGING SHUTTLES in Looms, J. Imray, Southampton-buildings, 
London.—A communication from A. H. Berger, Paris. 

968. Stoves, S. C. Davidson, Belfast. 

972. Maxine Iron Fenvers, R. Roberts, Birmingham.—A communication 
from E. J. Lasius, Jersey, U.S.—5th March, 1880. 

974. Lusricatine Sprinpies and Bospin WHEELS, W. Taylor and 8. Taylor, 

978. Pipe Wrexcu, W. J. McCormack, P: 


4. 
Oldham. 
‘aignton. 

980. Drawine Liqurps from Corkep Bortves, F. BE. E. Hooper and A. G. 
Luke, Charing-cross. 

982. VENTILATING Mings, &c., T. Sutherst, Inner Temple, London. 

984. Fire-arms, J. 8. Heath, Hockley, Birmingham. 

986. ReworkinG the SHzartnas of Iron and Steet, J. H. Rogers, High- 
field House, Llanelly. 4 

988. Bep-cLoTHes Evevarors, J. W. Cousins, Southsea, Portsmouth.— 
6th March, 1880, 

992. Vacuum Boxes, R. BrodiesLeith, N.B. 

994. Gas Burneas, &c., G, E. Webster, Market-strect, Nottingham, and 
W. E. Fisher, Villa-road, Birmin; 

Come Sreamers, J. G. 8. Anderson, Upper Berkeley-street, 

ndon. 

1000. Winpinc Macurnes, A. C. Henderson, § Pp 
London.—A communication from J. Biedermann, Logelbach, near 
Colmar, Alsace. 

1002. Watcues, W. R. Lake, Southampton-building 
munication Canada. 

1006. Employment of Mixep Varours for the Propuction of Motive 
Power, A. M. Clark, Chancery-lane, London.—A comm from 
E. L. Brady, New York.—8th March, 1880. 

1008. SzecuriNG the Enps in Meta Boxes, W. F. Lotz, Barbican, London. 
—A communication from R. Wagner, Chemnitz, Germany. 

1012, Fornaces, 8. Thomas and D. Thomas, Trowell. 

191t. Parapouicat Apparatus for Acoustic Purpossgs, F. Wirth, Frank- 
fort-on-the-Maine.—A communication from A. Rettig, Saarbriicken, 


Germany. 

1018. Basic Bricks and Furnace Lininas, P. M. Justice, Ser 
buildings, London.—A communication from A. von Kerpely, em- 
nitz, Austro-Germany. 

1020. Furnaces for and Desrroyine Rervusr, J. R. Pickard, 


1022. and Twistine of YARNs and Fisres, J. Pollard, Howarth. 

1024. Savine Lure in Case of Frre, H. J. Allison, Southampt E55 
London.—A communication from M. Remy, Paris. 

1026. Preventinc Dravonts the Winpows of 
Carriages, C. T. Marzetti, John-street, tched-friars, London. 

1028. Printine Fioorciotns, A. L. Klein, Lancaster. 

1030. Horsesuors, J. Holt, J. Maud and B. Jones, Bolton-le-Moors. 

EXCREMENTITIOUS TTERS, é&c., J. Wadsworth, Man- 
chester. 

1034. CARBURETTING AiR, E. Edmonds, Fleet-street, London.—A commu- 
nication from La Société des Moteurs Lambrigot, Paris.—9th March, 


1880. 
1041. Lysecrors, G. W. Garrett, Manchester. 


+h hnildi 


, London.—A com- 


1045. Liquor for &c., WOOLLEN or other Fasrics, J. Swallow, 


1047. Lonc-NarPep A. C. Henderson, South 8, 
London.—A communication from MM. Benoit and Jules Bouvier, 
Vienne, France. 

1049. MaGweTo-ELEctRIC Brakes, ©. Groombridge, Paternoster-row, 
London.—-10th March, 1880. 

the of Arr to Furnaces, T. 8, Prideaux, Cran- 

eld, Brockley, 

1055. ReauLatina the Supriy of Gas, J. McLennan, Finsbury Park-road, 
and R. Owen, England-lane, Haverstock-hill, London. 

1059. and MANGLING Macutnes, J. Wilding, Poulton-le-Fylde. 

1061. SPrINDLEs used in Brarpino J. Booth, Manc 

1063. Stoves and Furnaces Heatep by Gas, F. C. Glaser, Berlin.—A 
communication from F. Schaffer, Rothenbach, near G g, Silesia, 


Germany. 
1067. Generatine Steam, F. J. Brougham, Whitehall- Westminster. 
—A communication from MM. Serpollet Fréres et Cie., Paris. 


> 
Fie, 4. 
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1071. Arms, J. Offord, Wells-street, ‘London.—11th March, 1880, 
1078. Ho1strNe or LOWERING Boats, E. Bond, High Holborn, London. 


1075. Boxes, G. Davies, St. Ann’s-square, Manc! .—A communication 
from Messrs. Loeb and eee ger St. Gall. 

1077. Use of Sawvust, &c., T. L. Alemand, Paris. 

1079. Secr-actine Recutators, G. Ed , Cheltenham. 

1081. Apparatos, F. H. W. Higgins, London. 


1083. Taps, R. Schomburg, South No: —A co 

Remus, Plauen, near en, Germany.— 12th March, 1880. 
ter, Grove J. Hinks and’. H Birmingham. 
1 LOVE SPRINGS, 8 and T. Hooper, 
1089. Wasnina Macutnes, W. T. , Bootle. 
1091. Macaine Toots and Toot Hotpers, J. Angus, South Lambeth, 


London. 
1 PHoTocRapPus, Boge. Kingsland, London. 
Rance or DisTaANce Morgan, Cockspur-street, London. 

—A communication from A. Morici, Palermo, Sicily. 
1097. WeicHine and Measurine, M. B. Tetley, Dunmow. 
1 Wasaine Crorues, &., W. R. Lake, th 
tion from ©. J. C. Perry, Williamstown, 
1108. Looms for W 

ms for WEAVING, 

1105. Looms for Weavine, G. F. Dawson, J. J. Smith, Brad- 


1107. ScruBBinc Brooms or P. Jensen, Chancery-lane, London. 
—A communication from J. O. Astenius, Sockhoe, Sweden. 
1109. Mortve-power Enotnes, H. W. Cook, 8 

1111. Prastic Compositions upon C. F. Leake, Hale- 


t, 
1115, Brats, A. E. A. German; 
1117. Pu RINTING, W. Brom. —L5th March, 


OTO-CH 
ventions Pratepted for Six Months on the Deposit of 
plete Montns or 
1254. Benprwa &c., W. R. Lake, Southampton-buil 
poy communication from J. Hooven, Norristown, U.S.— 
la 
1255. SMELTING oa ig R. P. Wilson and C. H. Woodbury, New York.— 
24th March, 1880. 
1260. CRNTRIFUGAL Macutnes, W. R. Lake, Southampton-build 
don.—A communication from 8. 8. Hepworth, Yonkers, New Yor! 
—24th March, 1880. 
1275. SoLuBLE Compouyp of Cerium, J. B. Mackey, Bouverie-street, 
Fleet-street, London.—25th March, 1880. 
. PROJECTILES, C. Pieper, Berlin.—A communication from H. Gruson, 
Buckau, and A. A Hellhon, Mayence, Germany.—27th March, 1880. 
1287. ExpLosive Matrer, leper, communication from A, 
Hellhoff, Mayence, Germany.—27th 
1289. Macuinery, W. R. Lake, ampion buildings, 
—A communication from T. 8. Very, Boston, U.S.—27th March, 1880. 


from T. 


Patents on which the Stamp Duty of £50 has been Paid. 
Stays, R. Adams, Great Dover-street, London.—4th 


‘pril, 1877 

1418. Iron and Sreet, I. L. Bell, Rounton Guage April, 1877. 

1475. Printina TELEGRAPH InsTRUMENTS, F Higgins, Cornhill, 
London.—14th April, 1877. 

1277. TRansmiTTING, &c., the Motions of Cranes, J. C, Mewburn, Fleet- 
street, London. —31st March, 

1814. Porirication of Gas, T. N. Kirkham, West- 

D. Hulett, High Holborn, and §. Chandler, sen., and J. 

Newington-causeway, London.—10th May, 1877. 

1287. Cocks or Taps, J. Wotherspoon, Glasgow.—3rd April, 1877. 

1290. Inow and STEEL, Ww. Gorman, Glasgow. —8rd 1877. 

1824, Sucar-cane W. R. Watson, Glasgow.—5th April, 1877. 

1291. Sprines for SAFETY Vatves, &c., M. J. Roberts, Bath.—8rd Aprit, 


1877. 
1299. Grones, B. J. B. Mills, 


thampton-buildings, London.—3rd 
April, 1877. 
W. R. Lake, Southampton-buildings, London.—4th 


pril, 1877. 
1320. ConsTauctine &c., Dress Fasteners, J. Wall, Birmingham, and 
J. Newman, Small Heath, near Birmingnam.—ith April, 1877. 
1332, Exercisinc Apparatus, G. W. Wood, New York. 5th 1877. 
1337. the Soxes of Boots, W. R. ‘Lake, 
London,—5th April, 1877. 
1351. Traction Enotes, B, Fowler and M. Eyth, Leeds.—6th April, 


1877. 
a nee Sueets of Iron, D. ao, Abercarne Iron and Tin- 
late Works, + Newport.—6th A 1877. 
1398. in ry &e., J. K. Gulland, Victoria-street, West- 


minster.—10th A 
von.) WHITELEAD, J. C: Martin, Upper Hill-street, Richmond.—4th April, 
Hypraviic Press, H. A. Bonnevilie, Piccadilly, London.—4th 
isi Liquip Soar, J. Scharr, Bradford.—4th April, “877. 


iNDOW Frames and Skyicuts, J. T. Harris, Bristol.— 


Patents on which the Stamp Duty of £100 has been Paid. 


— Orpnance, G. W. Rendel, Newcastle-upon-Tyne.—19th 
W. L. Wise, Chandos-chambers, Adelphi, London. 
t 

1253, Exevators for Evevstine = &c., W. Tasker, Waterloo Ironworks, 
near Andover.—4th April, 1873. 

1327. DestRuctTIVvE DISTILLATION of Suave, &c., N. McFarlane Henderson, 
Mid Calder, N.B.—10th April, 1873. 

1255, MANUFACTURING Gas, J. Maidstone.—4th April, 1873. 


Notices of Intention to Proceed with Patents. 

4643. CompineD WATER-CLOsETs and AsHes Bins, D. Hutchison, Glasgow, 
N.B.—14th November, 1879. 

4839. Sueer Evsows, J.G. Wise, Market-street, Manchester.—A 
communication from W. Moritz a 

4840. Sprper or PHantom J. Brookes, Smethwick.—26th 
November, 1879. 

4858. Corrine Burtows, J. G. Wilson, Market-street, Manchester.—A 
communication from F. G. Keller. 

4860. Stoprerina Bortries, J. F. Hoyne, Water-lane, Queen Victoria- 
street, London. 

A863. Motes, &c., for Spivnina, E. Lowe, Oldbam 

4864. Reorsterine the Number of Persons ENTERING &e., 

4872 Taam for Mitts, Allmark and J; Heyes, Oldham, 

RAM CaRRIAGEs for an es, O 

and J. Allmark, Middleton. 

4873. Emery Rotters, J. tapes, Oldham. 

4877. DiscHarcina Heavy ORDNANCE, F. Wirth, Frankfort-on-the-Maine 
--A ication from the Cast Steel Works 
matl-arms 

4887. Ticker A. Gache and F. Bertrand, Marseilles.—' 
November, 1879 

4906. New’ Mustcan InstruMenT, E. E. Bornand, Howland-street, 


Fitzroy-square, London. 

4913. ReoisTer Sroves, R. H. Griffin, St. Pancras, London. 

4916. InsuLatina TELEGRAPH Wires, J. OC. Mewburn, 

London.—A communication from J. Heins.—1st December, 1879. 

4929. Wearina AppareL, H. J. Haddan, Strand, Westminster.—A com. 
munication from R. Crean and G. H. Has astings. 

4932. Smootuine Fasrics, J. Hamilton, 

. 4988. PortaBLe SHower Batu, E. Edmonds, 
communication from E. G. Bozerian.—2nd 

4942. Dyetna, &c., Cotton, F. L. Stott, Rochdale, 

4047, Seux-acrixa Srop Gear for TextTILe Machinery, A. Paget, Lough- 

ug! 
4955. Winnowine Grain, &c., 8. Handscombe, and T. 
—8rd December, 1879. 


Perkins, Hitchin. 
D. P. Smith, Thornliebank, N 


4966. Yarns, 
4969. SHEARING Woot, B. J. B. Mills Bonthanibeoer -buildings, London. 
Union- 


—A communication from Adm Garin, Curson, and Compan; 
—A communication from J. Von Lacr.—4th December, 


4973. Temporary Binpers for Pertopicats, &., A. Murray, 
4975. SAFETY Vatves, H. W. Pendred, Ford Point, Lower Broughton. 
Devonshire-sq 


street, Aberdeen. 
1879. 

4979. Carpet Sweepers, M. F. Ri London. —A 
communication from H. L, Judd. 

4983. Looms, E. Taylor, Preston. 

4988. Conversion of Iron into Sree, H. Wilson, Liverpool. 

4994. Manuractore of W. R. Lake, Southampton-buildings, 
London.—A from A, Casse.—5th December, 1879. 

5000, Treatina Yarns, &., A. Pollock, Dumbarton. 

5012. PrePartna Coton, H. Rushton and B. A. Dobson, Bolton.—6th 


ber, 1879. 
5017. BARRELS -§ J. Haddan, Strand, London.—A communication from 
Patra, 
TRACTION ODINE EA-WRACK, 
London.—A communication from Jullien. Tullien. December 


5071. MARKING Ken: , Leicester. 
5082. Power Looms, T. Sands, Greenmount, Dublin, December, 
5116. Sawina Trser, J. Kennan, Fishambl 
Movtpine of of &., A Penzance. 
London.—A communication from H Humphrey, and 


J. Buttrick.— 15th Dece 

5176. Batt Castors, G. W. Heath, Crayford 

5179. ComBine Srtk Waste, C. A. Barlow, Manchester.—A communication 
from J. P. C. Brenier.—17th December, 1879. 

5189, hare Enoines, J, Shanks and J. G. Lyon, Arbroath.—18¢% 
5211. and Srees, G. BE. Loe! near Wel —20th 
Dering, ‘kleys, wyn. 

5809. Lupaicarons, J Cassels, Liverpool.—A communication from P. 
29th December, 1879. 


4338. AXLES for Common Roap A. M. Clarl -lane, 
London.—A communication from BE. A. Wibie sist 1879. 


8. Skinner, Eas’ re, 
12. Carp CLoruine, E. J. J. Lecoour and J. M. Hetherington, Manchester. 
—lst January, 


ba TREATMENT of STEEL, &c., G. Webb, Johnstone, U.S.—13th January, 


383, Locks, A. M. Clark, London,—A com- 
munication from H. L. Russell.—28th Janua 

578. Ecxorric Lamps, T. A. Edison, Menlo pare New New Jersey, U.S.—-10th 
February, 1880. 


1l. Tenontne Macy: 


626. Porntine, &c., Wire Carps, G. Ashworth and E. Ashworth, Man- 

chester.—13th February, 1880. 

733. Kircnen Ranass, W. H. —19th 1880. 

896. Ammonia, J. P. Rickman, and J. B. jompson, 
Pomeroy-street, New-cross, March, 1880 

926. Iyrropucine AgraTeD Liquips into RL Howard, Luton. 
—2nd March, 1880. 

954, MECHANICAL ORGaNs and Harmontuws, J Y. - Smith, Southampton- 
buildings, London. 

958. Foroina, &c., Metats, A. J. Acaster, Sheffield.—4th March, 1880, 

986. Reworxkino Sas of RON and J. H. Rogers, Lianell, 


March, 188 
1007. Lames, A. Ei , Bebi March, 1 
1254. BENDING Mer. LATES, R. Lake pton-building 


1255. Smectine Ovens, R. P. Wilson and C. H. Woodbury, New York. 
1260. CenrriruGAL Macurines, W. R. Lake, 
London,—A communication from 8. S. Hepworth.—24th March, 1880. 
1285. C. Pieper, Berlin.—A communication from H. Gruson 

and A. Hellhoff. 
1287. ExPLosive Marter, C. Pieper, Berlin.—A communication from A, 
Hellhoff.—27th March, 1880. 


an interest in opposing any of such applications 
snould fare put writing of their to such application 
¢. og office of the Commissioners of Patents within twenty-one days after 


List of Specifications pul 


2667, 4d.; 2021, Gd.; 2940, , Gd.; 3000, 6d.; 8007, 6d.; 
, 6d.; 8018, 8d.; 3042, ‘eat ‘stone "éd.; $146, 6d.; 3149, 6d.: 
8154, 3171, 6d.; 3182, Gd.; 3184, 6d.; 8205, Gd.; 3210, 6d.; 8212, 4d.; 
3214, 6d.; 3218, Gd.; 3225, Gd.; $228, 4d.; 3230, 8d.; 3282, 6d.; 60.5 
8245, Gd. 8246, 4d.; 3253, 8d.; 8201, 6d.; 3265, 4d.3 8271, 6d.; 3276, 4d.; 
8277, 4d.; 3282, 6d.; 3297, 6d.; 3320, 6d.; 3557, Gd; 8393, 6d.; 8414, 4d.; 
1, 6d.; 3472, 4d.; 3173, 2d.; 8475, 2d.; 3483, 2d.; 3497, 2d.; 3498, 2d.; 
3499, 2d; 8503, 8508, Qd.; 3510, 8614, 2d.; 3523, 2d.: 
3531, 2d.; 8537, 2d.; 3640, 2d.3 8542, 2d.; 3543, 2d.; S544, 3545, 2d.; 
3546, 2d.; 3660, 2d.; 4243, 4d.; 4945, 6d.; 5149, 6d.; 5161, 6d.; 28, 2d. 


*,* Specifications will be forwarded by li rte the Patent-office on 
receipt of the amount of price and 1s. must be 
remitted by Post-office order, made payable at : the sar Saad 5, High 
Holborn, to Mr. H. Reader Lack, her Majesty's Patent-office, Southamp- 
ton-buildings, Chancery-lane, London. 


ABSTRACTS OF SPECIFICATIONS. 


Prepared by for Tax the office of 


2351. Propuction or Corres or OR PRINTED MATTER 
AND Drawinas, M. Alissoff.— Dated _ June, 1879, 4d. 
This relates to the em of ly prepared or polygraphic” 
paper in conjunction w: 


or Fue. Furnaces, W. Heiser.—Dated 28rd June, 
187! 

This consists in the combination of subdivided air i sopely flues, or 
channels heated by combustion through their walls, with a 
flame tube, at the mouth of which the smoke and gases from the fire meet 
the divided streams of heated air, so that the mixed air and gases pass 
through the tube in a state of combustion. 

2982. ane Macuines, W, G. Budlong.—Dated 18th 
July, 

This consists in in which all of shaping, cuttin, 
carrying ani ving the wire, an o! e work, are perform 
through the means of cams secured to one Siiee shaft. 

2837. W. R. Lake.—Dated 11th July, 1879.—(A com- 
munication.) 6d, 
e 


The two sides ave formed of vertical and parallel boards, 
transverse end or hed ad is fixed in a groove so as to be easily’ removed. 
The wheel is suppo by brackets under the barrow. 


ACTING MuLEs Twiners, J. Chisholm.—Dated 12th July, 


o., i to ‘prevent the possibility of the ‘‘ winding click ” falling into 
gear before the “‘ backing-off ” of the yarn from the spindles has been 
completely effected, a brake is apuies to the “ winding Fog plate” 
with sufficient pressure to prevent the unwinding chain from getting 
jacking-in” ” of the mule and baeking-off the 
8 es. 

Hotpers on Rims, J. Mitchell and D. J, Cocks.—Dated 25th 

This a "to th the use of movable studs or eniag or wheeps, actuated 
by excentrics or cams whilst the wheel is revol 
8060. CLeanine aNp DecorticatiNo, "on Grinpinc Grain 

ame SrEps, P, Alexander.—Dated 26th July, 1879.—(A communica- 


ion.) 

This consists rating discs of cast iron or other 
suitable material dis: » vertically or at any desired angle, 
having their op ae 80 ‘formes as to present several concentric 
circles of conical and prismatic teeth, such teeth being ved on the 
face and ied by or mounted on a base likewise vi 
in combination or not with crushing or bruising cy. 
3089. CLeanine Sarety Lamps, N. Ackroyd, jun., and W. Best.—Dated 

30th July, 1879. 6.2. 
For cleaning the gauze a cylindrical rotating brush is soa: - 
rounded by any bin veo number of spindles, on which the ga 
and are ed thereby in contact and caused to sentre oaieat 
eously with the rotating cylinder. 
3096. Pickuine Iron J. H. Rogers.—Dated 30th July, 1879. 6d. 

This consists in arranging one or more paddles or other instruments or 

apparatus, to which is given such a rocking motion that it causes a 
poe but rocking movement through the pickling liquid, and an open: ng 

sag be action between or against n or other metal plates 
have been placed in such cleaning liquid, whilst the tank, cage, or 
are comparutively stationary. 
$113. Covrtinc Burrers ror Venicies, G. Turton.—Dated 
8ist July, 1879. 8d. 
This consi ts of a coupling buffer in which provision is made for the 
of passing around curves, while 
keeping th the buffer- in contact ; connecting the co upling 
ith exterior draw-bars at the sides of the buffer throug 
medium of a single or double cam or excentric in such a manner that 
the coupling hook of one buffer can be forced forward to engage with 
another buffer brought into juxtaposition therewith, and can be drawn 
back by the adjustment of the excentric to take up the slack, or can be 
released to allow a spring or springs to take up the slack. 
3140. Motor Enotnes, 8. Clayton.—Dated 4th August, 1879. 6d. 
relates to improvements on patent No. 2087, dated 22nd May, 
1878, and ists in an ‘or controlling the on, of gas. 
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$164. Demacnerisinc To Prevent DEVIATION OF TFE 
Compass, B. H. Hopkins —Dated 6th August, ~~ 6d, 
This consists in In passing one or more straight electro-magnets 
powerful valli magnets, held more or less in the angle of the 
magnetic dip, over the surface of the lames and immediately over the iron 
beams from end to end of each beam 


ny of cut-off valves controlled by the 
governor, and situated in steam passages between the slide valve and 
ends of the steam cylinder. 

For GumMine Lapets, R. W. Brumby and 2. 
ted 8th August, 1879. 6d. 

This” pe of an apparatus wherein en under lever is cormayet, 
working in and through a suitable aperture in a box cont 
pos in combination with a roller trough and roller or rollers, and Sopher 

combination with suitable guards or guides acti te an aperture 
in the box for controlling the position jetlons actin the label, or in com- 
ions a 


bination with an upper lever with an aperture 

in the box for otf g the Pa 

$201. Sprine Beps on J. 1872.-- 
(Pao tly a communication.) 6d. 

This relates to the manufacture ‘of 8 ring beds with a ey W 
frame and then more central springs ed together and to oe ober 
ones, or to the frames by means of metallic wires or their Seenatons with 
hooked ends. 
3207. Reverstne Evectric Currents, W. R. Lake.—Dated 9th August, 

1879.—(A communication.) 8d. 

This relates to a manipulator for submarine telegra; eegretes pe 
or consisting of two keys, communicating pT ith one of the 

terminals and the earth. 


Mara Bepsreaps, Soras, &c., J. Lewis.—Dated 9th August, 


This in the end bars at a higher level than the 

sige angie base, of the framing, and connecting the sacking to the raised 
end angle bars. 

3209. PacKING MACHINERY For Boxes, Baas, 


&c., W. R. Lake.—Dated 9th August, 1879.—(A communication.) 6d. 


to improvements on patent No. 157, dated 14th 

1879, and comprises mechanism whereby the machine is caused to f 
uniformly from the hopper, which mechanism may or may not be the 
same that agitates or shakes down the material in the ee butis so 
constructed and arranged that it will agitate the hopper and measuring 
spaces below the same. 
AND CLEANING Fasrics, Kempe. —Dated 11th August 

The material is ed perfectly s' ‘ht between the jing rollers 
its bearings, and the desired pressure is imparted thereto by means of 
or springs. Between the framework is atank which 

with the liquid employed for washing and cleaning, and wi 

it are fitted two or more rotating brushes or scrubbers. 


321'7. Storrers ror Borrigs, H. Kitching.—Dated 11th August, 1879. 4d. 
The stopper consists of a small hollow conical-sha: form, ‘the apex 

of which Teeoumbed with a head for the purpose of giving direetion to 

that end of the stopper or plug when passing into its place in the Tieck 

of the bottle. On the cone is placed an elastic india-rubber ring, which 

covers the whole of the except at each end. The india-rubber 

is placed on the stopper or plug after it has been dropped into the bottle, 

a suitable tool being pach for the purpose. 

3231. Parer Barres, &., J. H. Darlington and C, B. Pedore.—Dated 

12th August, — 8d. 


This relates, to the means for the production of a hollow 
cylinder, or a thin shell of the aie edhe a and diameter for the barrel 
regnised, formed by winding paper or ogous material in a continuous 
ll of many thicknesses perly pasted, sized, or cemented, and com- 


together ; Secon: 'y, to a compressing of the shell formed in this 
or other convenient manner, in a proper condition with gp * mois- 
ture and temperature, so as , harden, stre —— 
the barrel or other package ; and Thirdly, , to oe Preparation ¥ and 
forming, introduction, and securing of the hi 


3244. Supe Vatve Gear ror Steam Simon.—Daied 12th 
August, 1879.—(4A communication.) 6d. 
This consists in the construction and application of reversing valve 
gear, where the excentric rod works as a double-ended lever, and the 
erum of the latter is guided in a circular arc of changeable direction, 
by which means valve motion is produced at the end of the excentric 
rod in a direction at right angles to Pine middle position of the rod. 


3247. Vatves ror Compounp Enoines, £. Beckwith and C. W. King. 
Dated 12th August, 1879. 6d. 
The top and bottom of the low-pressure cylinder are connected by a 
ction to the condenser. Between this pipe or passage and 
the is placed a valve, cock, or other device for the 
shutting off communication between the condenser and 
low-pressure cylinder. This cock or valve is actuated by a governor, and 
may also work the throttle valve of the high-pressure ¢ 
opening the cock or valve both the top and bottom si 
pressure piston are placed in communication with the pa ES thereby 
putting the piston of the low-pressure cylinder into equilibrium. 


3250. 8. M. Grover.—Dated 12th August, 1879.—(Not proceeded 


with.) 2d. 
The hisiies of throstle and —s frames are fixed in two rails fer 

steadiness ; the bolster rail is and into it are screwed bolsters, 
through which the spiadles — Without touching the sides of the holes 
therein. Upon the bolsters tubes of the flyers revolve, 
3254. Bruisinc anp F. H. F. 12th 

August, 1879.—(A communication. )—{ Not 
The grains from a hopper on to the incline * of the kenneled 

surface of a number of troughs placed one beside the other. As the 
enter the troughs at one side thoy are directed by a feed roller to the o 
site side, which is sharp and flat, and where a cutting roller is fixed with 
saw-like teeth to cut off the parts of the grains projecting over the mouth 
of the troughs. 


3257. Saves, &&., F. Wirth.—Dated 13th August, 1879.—(4 communica- 
tron. Not proceeded. w with. 
A panel in the door of the safe is made movable, so that when pressed 
inwards an electric circuit is closed and an alarm sounded, 


3258. orn VentiLators, A. R. Burman.—Dated 13th 


in the construction of chimney-pots or ventilator 
terminals with side doors linked together or arran in such a manner 
that the wind shutting the doors on one side shall open those on the 
other, so as to provide free exit for smoke or wind at their sides and 
bottoms, preferably in combination with an opening at the upper termi- 
nation or rim of the ventilator above the doors. 

8260. Tarraric Actin, J. Marzell.—Dated 18th August, 1879 

nication.) 

The mother liquids obtained in the manufacture of tartaric acid are 
diluted, and a portion of the free sulphuric acid therein is neutralised 
a suitable salt, in order to precipitate such portion of sulphuric acid an 
permit of its removal, The liquor resulting from this 0} ion is mixed 
with a solution of neutral tartrate of potassa, whereby tartar is formed 
and precipitated, and afterwards removed by filtration and washed. The 
washed tartar is then treated with a suitable salt of lime, and thereby 
decomposed into tartrate of lime and neutral tartrate of potassu. . 

3263. Rais ror Raitways, &c., 4. Barclay.—Dated 13th August, 1879.— 
(Not proceeded with.) 2d, 

The head or bearing surface of the rail is made of T section, and the 
lower part is made separate therefrom and of a similar section, but when 
placed ition is reversed thus, the broad double flange 
securing , and the vertical webs being secured together to fo: 
complete rail.” 

3264. Manvuracturine AND OTHER NAILS, Spikes, &c., J. Leech.— 
Dated 18th August, 1879. 
a ee of rolls or dies 


This consists in ada; with the requisite 
motions for making tram p or other nails, spikes, or rivets complete 
with heads and ita. 


3267. TERA, W. EB. Winby.—Dated 18th August, 1879.—{Not pro- 
ceeded with. 


The rails ure beicanodl of three parts, the rail sg rolled to the required 
section, and two rolled an fae shaped side win cheeks forming the 


.—(A commu- 


chair or support for the pm These side bars have horizontal base 
Jates, and the tops of tbe. verti parts are formed with projections to 
Ke recesses on opposite sides of the body of the rail. 


83269. Srixes, Nats, W. Bradley G. 8. Watson.—Dated 13th 

August, 1879. —(Not roceeded with. 

A bar of metal is rolled or formed in os shape of anumber of finished 
came laid side by ae and joined together, and these nails are severed by 
means of two seta of circular cutters having intermittent rotary motion 
in opposite directions. 


MULEs ror J. and J. Farran.—Dated 13th August, 


32°70. 

1879.—(Not proceeded with. 

In aged wh tension of 26 
excen ures even 

Grical and of the cop. The excentric is 


ij 
| 
3172. Gear FOR Stream Enoines, J. R. Jefferies.—Dated 7th 
A 
| 
This consists of a roller bearing, in which every alternate roller or part ' 
the said bearing rollers being kept by inter- 
mediate rollers or bars, the whole at the bests 4 rollers and intermediate | 
rollers or bars being free to revolve round the journal. ' 
| 
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fixed in the trail lever, and one end of achain is secured to the boss of 3350. Srups anp Buttons, J. Booth.—Dated 19th August, 1879.—{Not 
the excentric ; in connection with the “ backing off snail” 1879. 4d. pepe with.) 2d. 


3272. Execrric Licutine Apparatus, W. R. Lake.—Dated 18th August, 
1879.- communication. )—{ Not proceeded with. 
Two metallic rods are connected with the wires of the circuit and are 
so that they rise vertically from a socket base, and are toand 
The rollers are of or copper, 
periphery of the two, 


32783. Woop F. Wirth.—Dated 14th August, 1879.—(A 
mil alti exponed to the action of sulphurous acid gases 
while m 
burning sulphur. 


&. W. Thomas.—Dated 14th August, 


The oe feature en this tee is a swing 
means of a swinging bar suspended on eith ston on of 
backbone in front, and — any lateral play cate 
tubing fixed to the end of r and running on a cross To re the 
lower end of the bar is attached at right angles a pedal, to Baier. 
a rod extending back and secured to the crank in the centre of 
hind wheel, the crank being ew | made to turn by the rod being 
pulled from the suspended or swinging bar or pedal in front. 
3275. Fe &c., T. Mudd.—Dated 14th August, 1879.—(Not proceeded 


The mechanism employed for driving is constructed so that during 
that half of the revolution in which the er is applied, the distance 


ided for th the of the machine will | 
triggers ‘or the purpese, when 
effect the desired change. : 
3280. Hann Srraps ror Rvos, &c., F. Wirth.—Dated 14th August, 1879. 
is relates to a strap ie of one leather or other suitable 
material without sewing. = 
3283. Warter-cLosets Distxrectinc MarTeriaL, H. 
Simon.—Dated 14th August, 1879.—(A communication.) 
The water supply pipe has a small branch leading from it to the uj 
= of a vessel containing a disinfecting liquid, the “il pir thereof pu ad 
jow the orifice of the branch pipe. A second small pipe leads from a 
higher level in the vessel back into the supply pipe at a point aed oe before 
its entrance into the closet. The water F supplied to the will thus 
become charged with d ig liquid 
3284. EvaPorRATING OR ©. C. D. Abel.—Dated 14th 
August, 1879.—{A communication. }—{ Not with. 

The apparatus is of a long fink “div divided by transverse 
partitions into a number of a compartments which communicate 
with each other by a vertical channel in each partition, open at bottom 
to one by side opening to the next one, such 
communications bei t alternate ends of the successive 

veral 


compartments has to travel in a ae direction from 


3285. Porrasie Foo-norns orn Foo-sicnars, 8. Greenway.—Dated 14th 
August, 1879.—(A communication. )—( Not with. 

Two metallic tubes are ———_ one placed concentrically within the 
other, and to one end of the inner tube is attached the trumpet-shaped 
tube carrying the vibrating tongue ; whilst through a a at the other 
end passes a piston rod attached to a piston which works within the 
inner tube, so as to force air through the trumpet and so cause the tongue 
to vibrate. 

3286. Metaiic Banps or Hoops ror STRENGTHENING TUBES 
L. Wilson —Dated 14th 1879.—( Not eeded 
in to tubes or bobbins of one or more 


the 

anand and internal metallic s ym 4 bands or hoops, so that the external 

bands clasp the tube with an elastic pressure, and the internal bands 

exert an elastic outward or resisting pressure. 

$200. Bieacuinc Corrox, FLax, Hemp, &c., W. A. Barlow.— Dated 14th 
August 1879.—(A communication. )}—(Not proceeded with.) 2d. 

This relates to the addition to the alkaline bath of a reducing agent, 
such as a hydrosulphite. 

Coc WHEELS FoR TRANSFERRING Rotary Power IN STEERING, &c., 
Vogt.—Dated 14th August, 1879.—(Not proceeded with.) 2d. 

Raay motion may be transferred in any position and at any angle by 
means of a male and female spheroidal cng-wheel, the cogs of which are 
so formed that when they are fastened in a suitable manner on mt the 
ane of the shafts, rotary power from one shaft to the other rotary shaft 
can be transmitted at any angle. 

3292. a Enaines, J. McCall and T. Hughes.—Dated 15th August, 
1879. 4 

A generator is supplied with a volatile liquid a feed pump and 
converts it into r, which acts upon a der 
and connected with a crank on the aes shaft. A surface condenser is 
employed to pat =n the exhaust vapour from ae linder, and an air 

mp maintains the in the ws from it and 

into a suitable receptacle the cond ed Sigua. A yuey 


2205, CaTTLe Foops, J. Y. Betts.—Dated 15th August, 1879. 


unripe corn are cut up and mixed pate of 
wheaten or other flour, mubjected to pressure and afterwa' 
to heat in a drying cakes containing all the 
natural nutriment of grass, pd or other crop treated by this process. 
3296. Drivinc MscHANISM OF Locus Enarnes, &c., 8. Geoghegan. 

cons’ m the cylinder or cylinders crank shaft u 

the of the boiler in horizontal postion, and imparting 
the axle of the driving wheels by crank and ae direct from 
the crank shaft above on both sides of the vehicle. Also in connecting 
the crank shaft and axl bensings sigitiy 
3290. Inrants’ Fronts, &c., 


passes In front of i — are 
placed a bracket and a hollow axle on which is a pull ves 
of various sizes, pee ae On the face 
4, a lley is a pin carrying a bobbin contain 
pulley and the pressing rollers is a pair of hollow conical 
a the goffered —— to the pressing rollers, and as it 
through the hollow axle and between the conical — the bobbin is 
made to revolve round the es and form a succession of loops in screw- 
like form, which as they slide from the guides encircle the material as 
or Ma the pressing rollers, and by the use of wet threads passing | ¢,. 
between the heated rollers the whole is stuck together. 
3303. Cueck orn Guarp Rats CHAIRS FOR T. M. Bigley. 
—Dated 16th August, 1879. = {Not proceeded sith 
side socket of 


3304. TransmitTiInc AND CHANGING THE DrREcTION oF Motion, W. R. 
16th August, 1879.—(A communication.)—(Not proceeded 
This relates to mechanical movements or eee for converting 
motion in one direction into motion in another direction. 
3305. Auxintary APPARATUS FOR BREWING AND A. Colling- 
and H. R. Brett.—Dated 16th August, 1879. par with.) 


efor brewing for an open or partially covered a hermeti- 


307, UMBRELLAS AND Parasois, H. Currey.—Dated 16th August, 1879. 


This consists in the penaphedim f my es of umbrellas and ls 

of detachable covers, w in place by a sleeve or and 
etted tips. 

3309. Covzrtne Roiiers ror &c., G. F. Dawson and J. Smith. 
—Dated 16th August, 1879.—( Not with.) 2d. 

On the axis are mounted two iron rollers having a flange formed on side 
of each roller, and a loose flange secured on the cer tt side we = 
Between these flanges is placed a collar or ring of oso agg 
grooves formed in the same which pass over bosses in‘ to which é the 
screws for holding the loose flanges are inserted. 

3311. Screw Prore.irrs, J. and G. W. Newall.—Dated 16th August, 1879. 
—(Not proceeded with.) 2d. 

The arrangements for feathering or altering 
not under the control of anything or anyone, beyond the tw pe Of the 
pete and feathering of the same by the mechanism arranged wi the 
of the blades being self- 

by the elongevity 


‘| upon which d 


manure in a concentrated os: 


recovery of to ‘all kinds 
straw tne ong ain treatment. 
3813. Fasrentnas ror Dress J. B. Brooks.— Dated 
August, 1879.—({ Not proceeded 
Ge bat is pleood with aseries of holes 
in the ordinary and the the band may be provided 
with a loop through which the pierced end or ends having the holes is 


15. Bepsreaps, —Dated 16th August, 1879. 6d. 
7 This relates toa method ‘of uniting or combining the vertical 
mails of ‘metallic bedsteads 


rode ot tubes of the head ait foot 
3317. Emery ome = Paper, W. Shuff.—Dated 18th August, 1879.—{Not 
wit 
in coating both sides of the paper or cloth with liquid 

glue and then sifting emery powder thereon. 
3318. W. Hadcock.—Dated 18th August, 1879.—(Not 

consists assist the pickers and the 
screening of ee seal end at various qualities from each other. 


8319. Spuvninc, W. G. H. Peltzer.—Dated 18th August, 1879.—(Partly a 
communication.) 
consists in combination of a bolster secured | its w end 


to the rail or framing an ied with a removable footstep piece, the 
spindle having about of its length in the said bolster, and the 
horl formed and fixed so that the 


of the band is about Tevel with 

or & Bete below the upper end of e top bearing in the bolster. 

3321. Gas Sroves, J. E. Prust.—Dated 18th August, 1879.—(Not pro- 
ceeded with.) 2d. 

At or near the head in front or at the sides of the frame between the 
gas burners and the reflector is arranged a piece or pieces of coloured 
glass or talc or other suitable transparent or tinted substance, so as to 
communicate a reflex of the same colour upon the metal reflector below 


3322. Macuinery ror “Ciampino” anp ‘‘Layinc” or “ MARKING 
Orr” Baer AND OTHER Frames, 7. Lecs.—Dated 18th August, 1879.— 
min ists i og the machine frame guid rods 
consists in the u e e e es or 
or other suitable arrangements, are attached, which 
can be readily adjusted to suit any size of work. 
3823. Apparatus ror Raisine Lowerina, &c., W. Clark.—Dated 18th 
August, 1879.—(A communication.) 6d. 

This nets i: winding cords, chains, or cables, whether endless or 
otherwise, spi Be os surfaces of revolution capable of being thrown 
into gear at rain and in maintaining each convolution of the s con- 
stantly in the same plane or position during its ti 
the cord, chain, or cable running off. 


3324. beer & THE Heat or FURNACES AND BessEMER CONVERTERS, 


so as to p 


Ww. .— Dated 18th August, 1879.—(A communication.)—Not pro- 
ceeded with.) 2d. 
This comprises the a) patie ofa suitable fuel mixed with suitable 


substances, such as petre, manganese, or the like, which deliver a 
considerable amount np oxygen and have a brisk combustion, while but a 
comparatively emall quantity of air is adinitted. 
$827. Storprinc SerTinc Macninery Motion, J. Hall.—Dated 
18th August, 1879.—(A communication.) 4d. 
This relates to a method for stopping and se' machinery in motion 
instantaneously relieving or ening the from the driving 
and fly wheels without losing — of its momentum orenergy when once 
the driving wheel is set in motion. 


83329. Lace, R. Scott.—Dated 18th August, 1879.—(Not proceeded with.) 
4d. 


and backward movement of the wefting bobbins. 

3330. Macnrne ror Dem OLISHING THE waxes or Houses, &c. 0. Ber.— 
Dated 18th August, 1879.—(Not proceed 2d. 

This consists of a frame on which is an adjustable om, which can 
be raised or lowered and on which a wedge-shaped too » and 
which. tool is used for breaking down walls and aan by a tilt 
hammer. 

3332. Pocxer Kuire, C. A. Sundstrém.—Dated 18th August, 1879. 4d. 

The back end of the blade is provided with a curved groove which fits 
on a pin fixed on the knife handle, the blade end being pushed off or on 
the to take it out of or put it into the handle. On another pin in the 
handle is a spring, made movable around such ; this is held normally 
with its one end against the root of the blade means of an excentric 
disc, which the back end of the spring upwards, thus the blade is 

kept in place. The spring can be released by beviee p Bs round an arm 
formed with the excentric disc, and which is provided with a notch to 
enable it to be raised or moved with the nail. 


MovusE AND OTHER H. £. 18th August, 
1879.—(A communication. with.) 
in; m, the ng more or 
horizontally ty A the two halves being connected by a hinge, and 
when pre secured by a pin and hook. 


3837. SIGNALLING on J. and T, Priestman.—Dated 
19th August, 1879.—( Not 2d. 

This relates toa means enablin; a signalman to communicate 
direct with the engine driver or gua: of a passing train by an audible 
or le signal upon the engine or e ‘8 van, mec 

visible signal the engin in the guard’ » by hanical 
means, without the aid of electricity. 
3339. Macuinery ror CaLcu.atine, H. J. Haddan.—Dated 19th August, 
1879.—(A communication.)—(Not proceeded with.) 2d. 
This consists in the construction B.. two dials, or series 
_— which the number named immedia 
re the said number is added to t 
3840. Apparatus FoR MEASURING M. Andrews.—Dated 
19th Angust, 1879.—(Not proceeded with.) od. 

This conslets two arms rigidly connected to each other at 
right angles. oo t the angle there is a 
connected to the tableof a tripod stand, the carriage of a gun or other 
a bay aa One arm is vided with two sights, so that it can 

tely at ob; The other arm a sli 
eight, and oe 20 that the height to which the sight is raised can 


3341. To PowpER MaTeRiats IN THE MANUFACTURE OF 
W. H. Turner.—Dated 19th August, 1879.—(Not proceeded 


with.) 
A machine is ee Do sueans constructed with a cylindrical cen 
po gm aay = each end and having one or two hollow trunnions or 
les of large diameter, the es supported or carried by — 
rollers, and driven by belt, spur, er means. The material is 
into the machine through one Sale and drawn off th the appt 
or 
juced by fan, blower, or other means. 


axle when sufficiently fine, by means of a draught of 
3342. Water Meters, F. Wirth. ew 19th August, 1879.—A commu- 


vot by which the two arms are 


nication. )— (Not 
The water meter is constructed a revolvn 
a number of separate com ents, 
fi the casing tan inlet, successively fills 


round by the rotation of the drum and discharged the outlet. 


3344. Bx F. H. Bryon.—Dated 19th August, 1879.—( Not 
A roller is coud ¢ in a forked frame vided = one or more 


of such gathering cutters 

the roller. 
CARTRIDGES FOR BLastiNo, J. H. Johnson.—Dated 19th August, 


compressed der 
cartrid, made diameter or th corresponding to that of the 


hole in which t is to De used. 


S846. ron THE SLIDE od with) 
GINES, ing.— ugust, —(Not proceeded with. 
This relates to the fa Thiog 


ploy 


$8848. Evaporatinc oR CONCENTRATING &., W. G. Gard.— 
Dated 19th August, 1879.—(Not proceeded wi 

The air, desiccated and heated, is brought in amie with the fluid or 

solid substance under treatment, by means of pipes, wen yg or other 


about them placed or 
trays, said or tony ol ater 
or other being made for 


ae sy ee om yed to which is attached a stem with a 
flange or The stem is grooved 
either h oriontaly sane ly so that its diameter one way is reduced. 
employed, which the centre 


The slot is sufficiently larg 


oom. Bicycie WHEELs, D. Campbell.—Dated 19th August, 


The wheel is constructed of suitable metal in the form of a half-round 
or gutter section. The es are formed either two halves of each in 


spok: 
one piece and secured at the felloe by rivet is effected 
inthe at the hub, spit 


ting it and opening out the two halves, peng mn Bh them out into an 
form and rivetting them at the felloe, or by using balt-round gutter 
section metal en ly; or metal of a concavo-convex form f 

towards the felloe where each is rivetted at its 


of which is slackened b; by a substance within the tube and which 
Ne Ke ble of rag A ith the metal of the tube a combination, which is 
conductor of electricity and which is constantly uced 


under 
hy influence of the electric current at the same ratio at which it is con- 
sumed by that same current. 


83356. PorTaBLe Williams.—Dated 20th August, 
—(Not proceeded wi 
Tho peir of lege at each end of the inclined one to the 
other, trestle form, and when together are held in that relative 


one Shy formed metal sockets, one at each end of a pair of 
horizontal bars are each formed in two or more lengths 

= metal connecting pieces, ond at their ends fm 4 are fixed to, but 

may be readily removable from, and re-applied to these socket pieces. 


83358. Sprixninc anp T. BE. Wilson.—Dated 20th August, 1879. 
fot 


—(Not proceeded with.) 2d. 

This relates to ring throstles, and to the ring a; ‘tus of 
such throttles, and to the a in other for 
spinning or doubling. 

833509. Preparation AND BLEACHING oF RAW &c., J. H. Johnson. 
—Dated 20th August, 1879.—(A communication. 

This consists in the preparation of raw jute and ener similar a 
fibrous materials, or the yarn and woven material manufactured there- 
from, by first submitting e same to the action of chromic acid and then 
bleaching the fibres so prepared by means of an hypochlorite of an alkali 
or its equivalent, and submitting the fibres so treated to the action 
of permanganate salts, and to a final washing with an aqueous solution 
of sulphurous acid gas. 


3362. Latues, Potrrrs’ WHEELS, N. H.C. Stanford.—Dated 20th 


August, 1879. ws proceeded with.) 2d. 
This consists in ae r oscillating motion to the headstock 
or mandril of the ig bar or por | working from 


a crank pin or 
Dock, A. Vogt.—Dated 20th August, 1879.—(Not proceeded 


wih, 
This consists of floating LJ shaped hollow bodies of suitable material 
eee coupled or otherwise fastened to 
ol 


3364. H. McKee.—Dated 20th August, 1870.—(Not proceeded 
vot do not straddle the 


The bicycle is so constructed that the rider’s 
“back bone” or frame in order to work the treadles, and the treadles are 

so arranged that the rider may immediately set his’ feet on the ground 
when in danger of falling. 


3365. Macninery ror Dovon, W. R. Lake.—Dated 20th 
August, 1879.—(A communication.)—(Not with.) 2d. 
is relates toa movable trough in which a screw is caused to rotate 
upon a shaft. 
3367. Conpensine Hay, Straw, &c., J. F. Clarke and R. B. Phillips.— 
Dated 2st August, 1879.—(Not proceeded with.) 2d. 
is relates to apparatus for pressing the substance into a sack. 
83368. Jomios ror Wire Fences, TELEGRAPH Wires, &c., 7. Young.— 
Dated 2ist August, 1879.-—(Not proceeded with.) 2d. 
This consists in employing a joining or coupling piece or tie of suitable 
section. 


3369. Giazino Rotiers, B. Hughes.—Dated 21st August, 1879.—(4 
communication.)—(Not proceeded with.) 2d. 
This consists in the combination of an ordinary case-hardened iron 
roller with an elastic counter-roller, which is surrounded by a hollow case- 
hardened iron cylindrical roller of suitable thickness. 


For Buastine, Barnes.—Dated 21st August, 1879. 


The cartridge is formed with a central circular, or square 
through and with a notch notch recessed across one end ; e fuse is 
through the central hole, and the end of it, either or sarus up to 
one side, rests in the notch. The outside of the may be formed 

shallow grooves for furthering the 


or spiral 


3374. Tramways, J. S. Mathews and C. BE. and J. H. Winby.— Dated 2ist 
August, 1879.—( Not proceeded with.) 2d. 

This consists in constructing the chairs of such section that they will 
cugpert andl te ony 200 uired height act as a foot for 
the rail, and thus, cpnvtinn to anak section of the chair, the head of 
the rail will be er or lower 80 as to accommodate the height of the 
“setts,” i.¢., the ks of which the surface of the road is covered or 


3377. Boxes FoR BRUSHES, &c., G. Baker and J. C. W. 
Stanley.— Dated 21st August, 1879.—(Not proceeded with.) 2d. 
The box is made of tin- sin , the top on | 
of a shallow box with a ged lid and bot At one end isa 


low box to receive the blacking, and the eontialper 


part is divided 
longitudinally to receive a 
top part is 


of narrow brushes. In the bottom of this 


fixed the back of a third brush. The lower part of the box 
fits over the latter brush, and the lid being shut forme « neat box, which 
may be carried in the pocket. 


8378. Traps ror Rats, &c., R. Cameron.—Dated 21st August, 1879.—(Not 


and the com; an 
under the weight of the rat or other yield and cause it to fall 
nh apa barrel, the section being forced again into position by 
W. H. Robinson.—Dated 22nd August, 


(Not with.) 2d. 
0 circular sq’ , their inner surfaces 
being clothed with leather or felt. The axle fitted with a or a — handle, 
and the blades of the knives are introduced between the discs. 
3380. ORNAMENTAL CoRDbs, FRINGES, _ APPAREL, &e., A. Ford. 
22nd August, 1879.—(Not 
‘The cords or other articles are made of senaiiia, beet mp, fibre, or @ com- 
bination of the same with silk, worsted, cotton, or ju’ 


3381. R. P. Parsons.—Dated 22nd August, 1879.—(Not. 

series of grooves on its periphery to a worm thread on 

zontal shaft, which is mounted and caused to by, the 


direct action on a crank of a d to thi 

cylinder. To facilitate the reversing or 8 so of the it 
ferred to mount the driving wheels table 
being provided to throw them in or out 


SuRVEYING AND LEVELLING, H. 
1879.—(Not with, 

This relates to the — of tachometers or to; pographical instru- 
ments, and t which allows Bf the the limb and the 
being detached tooms the rest of the 
it with pins and 
use it f lotting. 


Not with.) 2d. 

Two levers are connected by a one lever being placed on the floor 
between the edge of the t and wall, and is provided with a claw 
to lay hold of the ‘naa while the other lever has a row of Le dh wy at its 
oF ns oats it is to be down. The two levers terminate 
in 


, for the manufacture of , board and maché ; Secondly, 
fixing and concentrating the 
with and _ saturat: the straw ; 
of 
his hel hen moved to the end of the stem up to he flange or 
: diameter of the stem being greater than the width of the slot in the 
; washer by which it was entered upon the stem. 
| 
3855. Manvracrure or ELEcTRODEs FoR THE Licut, W. Mor- 
a gan Brown.—Dated 20th August, 1879.—(4A communication.) 6d. 
q This consists substantially in an external metalli be, the combustion 
; rom the centre of the axle e centre of the crank pi greater than 
i during the other half of the revolution. When the rider desires to alter 
: or heads are of an inclined form, so as readily to fix into other corre- 
around it. 
the one to the ee 
| — 
¢ generator = with such further quantity required to make u 
for leakage. The liquid is contained in a reservoir communicatine with 
; hollowing out below, both to reduce the motal and to assist in casting 
} and — shrinking by arranging so that there be no part thicker 
than another and placing a much smaller section of rail in the inner 
socket. 
each end of fhis forked frame is fixed a gathering cutter which is 
sharpened on both its upper and lower edges, and in connection with each 
| 83385. Carpet Srretcuers, R. Freakes.—Dated 22nd August, 1879.— 
38387. Ozoxerrre, Pararrine, Perroreum, &c., W. P. 
Thom .—Dated 2ind August, communication.) 4d. 
of the holes in the flange at the root of the blade. steal. The hydrates of alumina, of oxides of iron and manganese, and of 
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are employed to bleach ozokerite, paraffine, petroleum, stearine 
other bitumens and fats. 
8888. Maximo Sanp Moutps ror C. W. P. Th 
—Dated 22nd August 1879.—(Not proceeded A 
This relates to improvements on patent No. 4321, dated 28th October, 
in the plate surrounding the pattern Kiya to 
fastening the pattern to a block 


the same contour as the box to be moulded from. 
The sand drawer is formed of a series of drawers both sideways and 
vertically, so that the amount of sand can be regulated as required by 
pulling out one or more drawers. 


plate, and which rests against the other cheek. A cover plate secured to 
one side above the i keeps it in fore and it carries a toothed wheel 
to gear with a rack on the w , 80 that by turning the wheel the wedge 
may be moved to grip the hawser or cable. [ 
83891. Propucinc Prinrep, Emsossep, oR PerFoRATED Matrer, &c., 
J. B. Jefferies.—Dated 22nd August, 1879. 6d. 

relates to improvements on patents No. 2874, dated 18th July, 
1876, and No. 2895, dated 20th July, 1878, and consists of using us 
the or colour pad a surface composed of treacle and glue. Stereo- 
type blocks of such compositi ployed, and when some ts 
are with one colour different from the other parts, the colours 
are kept from mixing by making a cut along the lines where the colours 
meet. Printing blocks of the composition are also employed with the 
hollows filled in with metal, or with resinous or other romets, through 
which the colour will not pass. 


‘8304. Furnaces, 7. E. Wilson.—Dated 23rd August, 1879.—(Not pro- 


ceeded with) 2d. 
of is arranged below the furnace grate so as to 
divide the current of air into streams and direct them upwards thro 


ugh 
the gute. Each plate is hinged by its upper to the underside of 
the ‘bars, and all of them are conn: together by a chain, so that 
they may all be moved together to any desired angle. 
3397. Mecuanicat Hanpsaws, 4. Vayriot.—Dated August, 1879.— 
(Not proceeded with.) 2d. 

By means of a fly-wheel placed on the shaft of the main toothed wheel, 
which is three or four times than that with which it gears, a fly- 
wheel on the shaft of the latter turns and gives a Ee motion to an 
excentric 1 gers almost against the fly-wheel, and driving by an arm a 
piece which slides between two sides fixed to the framing. Upon this 
piece are fixed those which hold and move or draw the saw for stone or 
marble and that for cutting out, cross cut, or other purpose. The shaft 
carrying the small toothed wheel carries a wood saw. 


THE IRON, CO AND GENERAL TRADES 
OF BIRMINGHA WOLVERHAMPTON, AND 
OTHER DISTRI 

(From our own Correspondent.) 


Upon the whole, the first quarter of 1880, which closed on 
Eww | last, has been satisfactory to the members of the South 
Staffordshire iron trade. Although the revival has not been sus- 
tained to the extent anticipated, yet the period has been a great 
improvement oe the trading to which we had become too much 
accustomed. rders for hoops, strips, and bars have been 
laced in large numbers, representing a heavy aggregate of 
m, on United States account. The execution of these con- 
tracts has in much part accounted for the activity which the mills 
and forges have beg During the last half of the quarter 
there has, however, been a marked suspension of the American 


orders. 

Next to the Transatlantic demand, the feature of the finished 
iron market has been the brisk in for sheets, mainly for use 
by galvanisers. Makers of this description of iron have had a 
steady trade throughout the quarter. Sheets—singles—have 
ruled mostly at £11 to £10 10s., with a minimum at the present 


ng common sorts of £10. ‘Lattens have been about £14 to | M 


Boiler plates have been quiet, with, however, a tendency to an 
increased sale. High-class brands have been firm at £10 10s., 
and some makes have stood at £11. 

The marked bar houses ‘have been by no means fully emp! 


loyed ; 
one-half to two-thirds time has been about the average, Prices li 


have stood at £9, with £9 12s, 6d. for the Earl of Dudley’s make. 
These quotations were declared a week before the last enusry) 
quarterly meeting, and were a rise of 20s. per ton. nmark 
bars have been in more active sale than the best brands at rates 
_ Varying from £8 10s. to £8 5s. and £8. Some common sorts 
gure has no m general, ave been in good 
demand at £9 5s. to £8 15s. 

Best pig iron makers have found a ready in for all their 
output, and most of it has been consumed in the South Stafford- 
shire district. Stocks at the furnaces were decreasing up to 
three weeks ago ; since then common pigs have shown a tendency 
to increase. e furnaces now in blast in South Staffordshire 
number sixty-three, an increase of twenty-eight since November 
last, and in Shropshire twelve, which is an increase of five. In 
North Staffordshire‘twenty-seven are in blast, an increase in the 
same period of four, or an aggregate increase in Staffordshire— 
pets | and South—and Shropshire of thirty-seven within five 
months. 

_All-mine hot blast pigs have stood at about £4 to £4 10s., 
and cold blast at £5 to £5 10s. Part-mine pigs have been 
£3 17s. 6d., and cinder pigs nominal at £3 to £2 bs Lancashire 
and Welsh hematites, so far as makers’ are concerned, have been 
practically out of the market, the £6 10s. to £7 which their 

ents demanded having been prohibitory. Derbyshire and 

orthampton ‘pigs have had a large sale in this district, and there 
are extensive deliveries of these pigs still to be made in fulfilment 
of orders p’ as far back as six months ago. 

The first of the current series of quarterly meetings of the 
South Staffordshire iron trade was held yesterday—W inesday— 
in Wolverhampton. The attendance was large and influential 
and the market was abundantly supplied. The largely increased 
output of pig iron, shown above, together with the reduction in the 
price of coal announced in my last, had the effect, in connection 
with the recent demand for finished iron, of making the market 
easy. Nevertheless, the leading producers both of pig and 
finished iron made known that there would be no change in the 
—_ which had regulated business with their old customers 

uring the past six months. The pigs of the Lilleshall Com- 


ny, Shropshire, which last quarter day were quoted £5 for cold | b 


last and £4 for hot blast, were again named at those figures, but 
with the difference that whilst fast uarter there were ‘‘none 
upon sale,” they were yesterday to Ao had at that price for 
delivery in the ensuing quarter to consumers already upon the 
Lilleshall Company’s books. Other all-mine pig firms were 
seeking from £4 to £4 10s., though no instances were quoted in 
which the yoy price was obtained. Medium pigs were to be 
had at from £3 15s. down to £3, according to the quantity of mine 
used in the maaan and cinder pigs with a little admixture of 
mine were procura! je at as low as £2 Hematites and 
Tredegar pigs were not quoted at first, but there were plenty of 
hematites to be bought at £5 10s., quoted by second handn 
Finished iron prices were again dec upon the basis of £9 
for marked bars, and £9 12s, 6d. for the Round Oak make of the 
Earl of Dudley. At these figures manufacturers were firm. 
Makers also of good medium bars were strong. They were 
asking £8 5s., and some of them were superior to the temptation 
of £8. Between £8 and £7 5s. there were plenty of bars offered, 
and now and then as low a figure as £7 would be taken for a bar 
of medium Staffordshire quality. Rods were plentiful and 
slightly easier than last week. Sheets were sought after, but at 
he ge which few makers would accept. Quotations on the 
of £10 for singles were rejected by certain merchants, who 
fessed themselves able to buy on better terms. We were not, 
owever, ourselves able to trace transactions in which good singles 


were to be had at less than £10. The quotations were mostly 
from that up to£11, The galvanised sheet makers reported 
good inquiries, and they eeny held firm to the quotations 
which were given in this letter last week. Nor was there any 
reason why they should be otherwise, seeing that some of them 
have two months’ work still in hand.- Nevertheless there were 
instances in which the specifications in hand running low, a little 
less money would have been accepted. There were some 
inquiries upon the market for hoops, mostly for America, 
account of Russia negotiations were a for sheets, in one 
case to the extent in the aggregate of tons. Plates for girder 
making and similar uses were likewise inquired for. As to the 
hoops for America, the sheets for Russia, and the ler plates to 
be used up at home, quotations have been sought during the 
week at the works likewise. 

The prices for iron declared at the Wolverhampton quarterly 
meetings bear an interesting comparison with those declared at 
the April meetings last year. At those gatherings the Lilleshall 
Company re-declared the rates of three months previously for 
both cold and hot-blast iron, viz.:—£4 5s. per ton short weight 
for the former, and £3 5s. for the latter. This lead was followed 
by the other firms of Shropshire and Staffordshire, who produce 
high class pig iron. Similarly the marked bar firms announcing 
their rates fikewise without alteration, declared Staffordshire 
marked bars £7 10s. per ton, with £8 2s, 6d. as the quotation of 
Earl Dudley’s Round Oak bars. E 

Northampton ironstone was much offered yesterday. It might 
have been bought a. 3s. per ton at the pits, but by previous 
purchases consumers have pretty much supplied their present 
necessities. 

Coal was > cay a on Wednesday, and it was clear that the 
reduction of 1s. in lumps and 6d. in slack announced on Thurs- 
day, last week, does not indicate the total drop upon the 
maximum rates of all the colliery firms. The reduction of 1s. 
and 6d. respectively carried with it a drop in workmen’s —— 
of 3d. and 14d. “‘ per day.” Against this reduction some of the 
men struck early in the week, for they had been expecting a rise 
of in their wages. They are now, however, mostly 

at wor le 

The question of ironworkers’ wages has yet to be dafutions 
settled. There is reason to hope that a sliding scale will be fix 


upon, And there ough®not to be much difficulty in the way, 


inasmuch as the only difference between the scale proposed by 
the men and the scale proposed by the masters is that the 
masters desire to pay as many shillings for puddling as the bars 
of selected firms are pounds per ton ; whilst the scale of the men 
is that, plusls. It ag expected that Mr. Joseph Chamberlain, 
M.P., the present arbitrator to the iron trade, will fix the scale 
at a meeting between both sides at an one ote. and there is 
reason to fear that after having done so, . Chamberlain will 
beg to be let off from further services. 

'o-day—Thursday—in Birmingham the quarterly meeting was 
very numerously attended, but the extent of business done was 
small. There were some sales of pigs for America, and there were 
inquiries for hoops and tin-plates for the same market ; but 25s. 

r box for coke qualities, which the tin-plate firms declared on 

ednesday night, checked business. Marked bars and best pigs 
were unchanged. On Wednesday’s rates common iron was easy. 

Progress continues to be made in the adoption of furnaces in 
the forges and mills more effective and more economical than 
those of the ‘“‘time-honoured” sort. The Casson-Dormoy 
puddling furnaces, which may be worked with ordinary tire- 
grate, or in combination with the furnace 
system, appear to making most headway. ey are in 
operation at the Earl of Dudley’s Round Oak Works, at Messrs, 

rown and Freer’s, Brierley Hill ; at Messrs. Morewood’s, Soho ; 
at the Eagle Coal and Iron Company ; at the Tudhoe Ironworks 
of the Weardale Iron and Goal Company, and elsewhere. 
essrs. Morewood find the system so economical that they have 
decided to make further considerable extensions. The Eagle 
Company is likewise increasing its plant, and at the Round 
Oak Works, where Mr. Smith-Casson, the patentee, is the 
manager, further extensions of the system are being carried out. 
The furnaces permit of the use of slack instead of pam ; they 
ikewise increase the yield of iron, and are very econom cal upon 
the item of castings’ cost. The most recent experience at the 
Round Oak Works is that the Casson-Dormoy furnace worked 
with gas produces a ton of iron with 12 cwt. of slack, whereas, 
with the old furnace, 27 cwt. of lumps would be required. 4 

On Wednesday a special meeting of the South Staffordshire 
Mines Drainage Commissioners was held in Wolverhampton to 
further consider the arbitrators’ report upon the proposed amal- 
gamation of the Bilston and Tipton districts. The chairman 
stated that a joint committee of the two districts had met, and 
had formed the opinion that the scheme should not be carried 
out until it was known what would be the effect of the surface 
works. For this purpose the meeting on Wednesday was 
adjourned indefinitely. 


NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 


During the past week there has again been very little doing in 
either the iron or coal trades of this district, the excitement con- 
sequent upon the elections having had the effect of withdraw- 
ing attention from business. The Birmingham and Middles- 
brough quarterly meetings held this week have also had a 
tendency to keep back orders until the result of these meetings is 
known. The market here has been little more than nominal, and 
the very few transactions reported have scarcely afforded any 
reliable test as to actual values. In fact it is scarcely possible to 
say how the market will turn until the elections have been 
brought to a close, as at present there ;is no disposition to enter 
into any fresh engagements except such as are absolutely 
necessary to meet immediate requirements. Theré seems, 
however, to be a general expectation that trade will 
improve, and this opinion is based upon the fact that the real 
requirements of consumers in the district have been considerably 
eplenaed, whilst there is evidently a desire on the part of many of 
the buyers to cover themselves forward where favourable terms 
can be secured. So far, however, as the market at present can 
be judged, a want of firmness is apparent, and iron can be bought 
on — terms than makers were willing to concede a short time 


ack. 

Lancashire makers of pig iron, although they have still consider- 
able quantities of iron to deliver on account of old contracts, are 
beginning to work off their orders, and, as very few new ones have 
been coming to hand of late, they are prepared to take lower 
prices to secure new business, Nominally, quotations for Lanca- 
shire pig iron delivered into the Manchester district are still about 
70s. per ton less 24 - cent., but in some cases offers at fully 2s. 6d. 
per ton below this figure would not be refused. 

So far as outsi-’e brands coming into this district are concerned, 
although the better tone repo from Middlesbrough and Glas- 
gow may tend ultimately to more firmness, there are still sellers 
at very low figures. Lincolnshire makers of pig iron would now 
take about 69s. per ton, less 24 per cent. for delivery into the 
Manchester district, and North-country irons have been offered 
at about 60s. per ton net cash. There has, however, been so little 
doing that quoted rates scarcely represent any. prices that have 
been actually tested in the market. 

Finished iron generally is rather easier in price. For local 
delivered into the Manchester district, makers asa rule woul 
now take about £8 10s. per ton, and second-hand lots can still be 
bone at aLout £8 per ton. 

The leading firms amongst the engineers, machinists, and 
boiler-makers are tolerably well a with orders, but 
pet the smaller concerns very little improvement is as yet 
reported, 


All classes of round coal still move off very slowly in this dis- 
trict. The better sorts for house fire purposes are in very limited 
demand, and common sorts, altho Ls good hard furnace coals 
meet with a fair inquiry, are still plentiful in the market. 

ine classes of fuel are very firm, and for the small quantity 


e ping le continues very 

who have dependent upon this branch of beisiteke are very 
short of orders. 

Hematite qualities of pig iron are in quiet demand throughout 
this district, and sales have been few in number during the past 
week or two. This is not only accounted for by the reluctance 
on the part of buyers to enter into new ents, but the 
fact that many business men are now devoting considerable 
attention to election matters. A better demand is anticipated in 
the course of a few weeks, as there are already fair indications of 


that being the case. Prices remain practi: unchanged, but 
there is a weakening tendency; many makers, however, refuse to 
sell, as they have sold y forward. 


he steel mills throughout the district are all fully employed, 
and both railway and merchant qualities are in considerable 
request. Practically speaking, the year’s work is already in 
hand, and cousid activity may be anticipated in the imme- 
to report in shighullding 
ere ia no’ new to re in ship or eering. 
Finished ironworks are briskly employed and have orders 
to complete during the ensuing season. 
at from 25s. to 30s. per ton at the mines. 
The demand for coal and coke remains steady, and deliveries 
are 


Tron ore is still quoted 


THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


Tue returns of the Cleveland Ironmasters’ Association, which 
have just been issued, present some features of considerable 
interest. They show that notwithstanding the slackness which 
has existed in the pig iron trade, there must have been a steady 
unobserved business doing. ith an increase in the make of 
Cleveland iron amounting to 15,123 tons, and of hematite and 
spiegeleisen amounting to 7766 tons, there has been a net decrease 
in stocks of about 10,000 tons. e following table, showing a 
largely increased make and a mu haat bes 
been usual in the quantity of iron shipped, may prove interest- 
| MAKE OF PIG IRON. 

Port of Total district. 
0) 


ns. ‘ons. 
Month ending Feb. 29th, 1880 .. .. 121,445 .. .. 147,904 
Month ending March 8lst, 1880 184,688 .. .. 168,027 


Increase upon Feb., 1880 .. .. .. 15,123 


MAKE OF OTHER KINDS OF IRON 
(Including hematite and 


Month ending Feb. , 1880, total of co eo ce 684,073 
Month ending March 8lst, 1880 .. .. .. oe «+» 41,888 
Tncrease upon Feb., 1880 .. 7,766 

Maral, 1580... ce cv cs 906,006 
Increase, upon Feb., 188).. .. 22,889 

SHIPMENTS FOREIGN OF PIG IRON FROM PORT OF 
MIDDLESBROUGH. 

Month ending Feb, 20th, 1880.. .. .. «+ 88,606 
Month ending March 31st, 1880 .. .. +. 56,119 
Corresponding month last year .. .. «+ 29,676 


Increase upon March, 1879 .. .. 16,443 
SHIPMENTS COASTWISE OF PIG IRON FROM PORT OF 
MIDDLESBROUGH. 


Month ending Feb. 29th, 1880.. .. .. «+ 82,967 
Month ending March 31st, 1880 .. .. «+ «+ 28,256 
Corresponding month last year .. .. «+ «+ 88,429 
Decrease upon March, 1878 .. 5,173 
MAKERS’ STOCKS OF CLEVELAND IRON. 
Port of Middlesbro’. 
Tons. 
Feb. 29th, 1880 .. .. .. oe 67,265 .. .. 74,006 
March 81st, 1880.. .. .. «2 47,078 .. 84,880 
Increase upon Feb., 1880 .. .. 10,874 


STOCK IN WARRANT STORES. 
‘ons. ‘ons. 
Public stores, Feb. 29th, 1880... 128,736 8lst, 1880 121,519 


Makers’ stores, Feb. 29th, 1880° 61,869 Bist, 1880 51,079 
ABSTRACT. 

Increase in make of Cleveland iron upon Feb., 1880 .. 15,123 

Increase in makers’ stocks upon Feb., 1880 .. .. .. 10,87 


Decrease in stock in public stores upon Feb., 1880.. 1. 7,21 
Decrease in stock in makers’ stores, upon Feb., 1880 .. 10,700 

From those returns it is ap; + that avery healthy tone 
exists in the pig iron trade. Where are now, out of a total of 
165 furnaces built, 110 in blast, as com with 85 in the corre- 
sponding month of Jast year. When it isremembered that t 
additional furnaces increase the output by 65,000 tons per month, 
the magnitude of the enlargement mes more apparent. 

At the market on Tuesday sellers were stiffer, being well 
backed up by the favourable state of the returns. An advance 
of from 1s. to 1s. 6d. per ton was made, and makers exhibited 
strong inclinations not to sell for forward jatvey seat at 
enhanced prices. No. 3 sold at from 51s. 6d. to 5 Messrs. 
Connal and Co.’s stock now amounts to 95,214 tons, that being a 
reduction of 3400 tons as compared with last week. : 

It is probable that very shortly a ~~ accession wil] be made 
to the blast furnace plant in operation. It is computed that before 
three months have passed over, unless a very serious relapse in 
the pig iron trade, which is not anticipated, should take place, 
fully fifteen additional furnaces will put into blast. The 
Consett Iron Company, Messrs. uelson and Co., and Sir 
WwW. ea Armstrong and Go, have each one furnace in course of 
erection. 

The accountants who had the task of ascertaining the average 
price of coal for the three months just past in the Durham coal 
trade find as the result of their investigations that the price has 
only been 1d. per ton in excess of that during the previous 
quarter. No difference therefore is made in the rate of wages 

id to the miners. The coal trade is now fairly brisk in all 

partments, and the demand for coke is better than it has been 
for a week or two. 

The manufactured iron trade is certainly dull. Prices tend 
downwards and orders are not now quite so plentiful. The follow- 
ing are the general qantaeens :—Shi lates, £8 10s.; bars, 
£7 10s.; boiler plates, £9 10s. angles, a 10s. to £7 15s. Although 
quietness prevails in this trade, is comparatively speaking 
no real ground for complaint. 

The engineering trades are brisker in all departments, marine 
engine builders especially being well supplied with orders. Iron 
shipbuilders have several ships on the slips in the Tees yards and 
at the Hartlepools. 

There is no new feature in the Cleveland steel trade just now. 
Messrs. Bolckow, Vaughan, and Co. are seeneating with the 
additions to their Eston works to which I alluded a short time 
ago. I shall be able shortly to give some interesti a 
concerning them. works of M. and Muller 
are rapidly being converted into steel-making plant, 


‘ 
i 
0) slack now being produced colliery proprietors are able 
moving in guides in the table. Round the plate and pattern is a frame obtain better prices. ‘The quoted prices at the pit mouth ¢ 
although so far as round coals are concerned there is a general 4 
want of firmness on the part of sellers, remain about as under :— 
Best coal, 8s. to 8s. 6d.; seconds, 6s. to 6s. 6d.; common round ; 
83390. CHEecKING AND Stoprine Wire Hawsers AND CaBLEs, W. 
M. Bullivant.—Dated 22nd August, 1879.—(Not proceeded with.) 2d. 
A bed plate carries two cheeks, the hawser or cable passing between d : 
one of these and a . of to and fro on the bed : 
Da 
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THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


has now been resumed after the holidays. 
The borough election di business considerably, and the 
county contests are telling in some quarters; but with the polli: 
for South Yorkshire, on Friday, will end the struggles in which 
the Sheffield district is vm 4 interested. 

A paragraph ye we in the Times the other day to the effect 
that Messrs. John Brown and Co., the Atlas Steel and Iron 
Works, had closed No. 3 siding, which had given employment to 
sixty puddlers, shinglers, and others. From that agraph the 
public might infer that the iron and steel plate trade in Sheffield 
was declining, and, after inquiry, lam glad tu be able to state that 
the demand at our large works is still good, and that the rolling 
mills are fully employed night and day. Some weeks ago an addi- 
tional number of men were engaged at the Atlas Works to meet 
— requirements, and these men have now been disch 

accordance with the arrangement made with them when they 
started, but there is every probability of their services bein 
again shortly required. The company have now orders on han 
for steel-faced armour-plates for the Argentine Government, and 
for the English Government for H.M.S. Ajax. e latter are 
waiting the result of the trial of a 16in. plate shortly to be tested 
at Shoeburyness. 

The house coal trade is in a very depressed state. Our local 
coalowners complain that the high tonnage rates charged on coal 
sent to London prevents them competing with sea-borne coal, 
which is being offered on the London market at prices which 
leave scarcely any profit. There is also very little business with 
other markets, and competition for what little trade there is keeps 
keen. Prices are at present quoted at the collieries :—Hand- 

icked Silkstone branch coal, 9s. 7d.; best screened Silkstone 
1ouse coal, 7s. 1d.; screened Silkstone seconds, 5s.; screened 
Silkstone nuts, 4s. 7d. 

Steam coal is in rather better request, and from the Barnsley 
district a large tonnage is being sent to Hull and Grimsby. For 
smelting purposes there is also a considerable demand, with every 
likelihood of an increase. A brisk trade is being done in coke, of 
which there is a large output. Local makes are 17s. to 18s. per 
ton, and North-country coke is 19s. to 19s. 6d. The latter is in 
oon supply, and as the Bessemer trade improves it may become 


earer. 

The Thorpe Gawber Hall Collieries, Limited, who have a large 
number of coke ovens at work, erected twenty or twenty-two last 
half-year at a cost of £1154, and received £2116 from coke sales. 

Best brands of steel maintain the figures last quoted, and the 
following, with 5 per cent. off for cash, are supplied to me as a 
fair quotation for the day:—Bessemer ingots, £9 15s.; best, 
£10 5s,; special makes for wire, &., £12; Siemens-Martin, 
£12 5s. to £14; scissors steel, £27 to £38 5s.; special tool steel, 
1s. 10d. per lb. The increase in the demand for the best kinds of 
steel is a sign that the home trade is improving. 

Fresh orders for steel rails come in wom to replace those 
which are being worked out. A local firm which has had its rail 
mill closed for more than five weeks will next week reopen it. 
The output from that mill alone is equal to 1000 tons a week. 
The orders more recently received are mainly from home railway 
companies, but not a little of the material is on foreign account 
—India particularly. Rail-makers do not get such wages as th 
did five years ago. Then they had 7s. 6d. per ton for the ae 
rolled, and 2s. per ton on scrap; now the rates are 4s. 6d. per 
ton for rails rolled, and no charge on scrap is allowed. 

Spring knife cutlers, and, indeed, nearly all branches of our 
staple trades, are in a fairly good state, though the general elec- 
tions have seriously interfered with travellers’ “lines” in the 
home markets. 

In the rural districts the fine seasonable weather we are having 
for agricultural operations is inspiring confidence in a good 
harvest, and the farmers are ordering more freely in implements, 
&c., than they have done for a long time. . 

Merchant’ bars are again down 10s. all round—bars from ware- 
house £9; hoops, £10 10s.; sheets, £12 10s. 


NOTES FROM SCOTLAND. 


(From our own Correspondent.) 


Tue tone of the Glasgow warrant market kas somewhat 
a this week, the prices of warrants having been better, 
and those of makers’ iron steadier, with a slight improvement in 
some of the No. 3 brands. This favourable change is attri- 
butable to the fact that a number of large purchases was made 
at the beginning of the week, when a considerable quantity of 
iron changed hands. It is understood that the old purchases of 
iron on American account are now being got weil away by ship, 
and consequently the shipments in the course of last week were 
reduced by about 5000 tons. They are still, however, much in 
excess of those for the corresponding period of last year. The 
arrivals of pigs from Middlesbrough are rather large, but not yet 
up to the mark, and on the year to date they exhibit a total 
decline of no less than 10,733 tons. Pigs continue to be with- 
drawn from store, and the stocks in Messrs. Connal and Co.’s 
brands were reduced by 1015 tons since last report. They now 
aggregate 438,619 tons. There are still 114 furnaces in blast. 

e warrant market was dull on Friday, with business from 
55s. 3d. to 54s. 9d. cash, closing at 55s. The market opened 
briskly on Monday, when a eas deal of pig iron changed hands 
at from 55s. 3d. to 57s. . On Tuesday the market was again 
strong, and with a good business prices advanced to 58s. one month 
and 57s. 6d. cash. The market was firm on Wednesday forenoon 
with business at 56s. 9d. to 57s. cash and 57s. to 57s. 3d. one 
month. Prices fluctuated somewhat in the course of the afternoon 
closing nominally at 57s. cash. To-day—Thursday—being Church 
holiday in Glasgow the market was closed. 

For makers’ iron the demand has slightly improved, and the 
prices are a shade firmer. 

The manufactured iron trade is not quite so active as it has 
been since the year began. Manufacturers have enjoyed several 
months of remarkably good trade; but unless the number of 
fresh orders should materially increase they will have less work 
te doin the summer. Prices have already to some extent been 
reduced, and it is probable that another slight abatement may be 
made with the view of attracting orders. los week’s shipments 
of iron manufactures from the Clyde included a steam launch 
valued at £6000 and the hull of a at £3235 for Rangoon ; 
£12,103 worth of castings for Bombay ; £7050 pipes for Rio de 
ws £7000 worth of machinery; and £5000 miscellaneous 
articles. 

The coal trade continues in a very unsatisfactory state. Instead 
of improving, it seems to getting slacker than ever. Last 
month it appeared at one time as if the tide would turn, but coal 
merchants report that trade is very bad. The ironmasters have 
at length resolved upon a reduction of the miners’ wages. At a 
considerable number of the collieries a decrease of 1s. per day has 
been intimated. In one or two cases it is understood that the 
men have signified their willingness to e to a reduction of 6d., 
recognising the fact that the coal trade is bad; but there is a 
strong feeling of opposition among the men to the ls. reduc- 
tion, and a number of strikes have already taken place. 

The ironmoulders in three of the largest foundries in Aberdeen 
struck work last week because they were refused an increase of 
1s. 9d. per week on their = wages. Believing this demand 
to be unreasonable, the other masters in the trade have resolved 
to support the firms concerned by a general lock-out, which took 
place on Saturday. 

Reports concerning the demand for coals at the Fife ports are, 
on the whole, satisfactory. 


WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 

I noricen briefly in my last the laying of the central stone of 
the new Dock, Swansea. The ceremony was somewhat inter- 
fered with by the weather, but the indoor proceedings afterwards 
were of a most hopeful character. The chairmen of the Harbour 

the: chair, and amongst the leading speakers was 
Mr. Vivian, who entered into an interesting history of the 
export coal trade, its slow beginning, and present gigantic dimen- 
sions. The estimate is that the coal in the Swansea district will last 
1900 years, and judging from the large number of collieries (34) 
within a radius of twenty miles, the number of tin-plate, iron, 
copper, and other works, the success of the new scheme is 
unquestioned. 

I hear nothing of the Newport and Rhondda Railway scheme. 
Home trade rail requirements do not appear to be large, and the 
demands from our colonies are not yet of very great extent. 
No clear estimate can, however, be given of iron trade prospects 
until after the elections have been settled, and the political 
atmosphere restored to its ordinary calm. Then it will soon be 
seen whether the revival is to continue or to cease. Some 
authorities are hopeful, and it must be admitted that there is 
some cause, seeing the steady demand that continues from the 
United States. : 

There is very little change to he noted at Dowlais, Aberdare, 
or Cyfarthfa, and as a rule full time is observed. Nixonand Co. 
are beginning to develope their bituminous coals, and send ther 
into the market. The coals are of uality, but not com- 
parable I think with the Mynydlliswn or Everglyn. 

In the Forest of Dean there is some distress amongst the 
collieries on account of the stoppage of the Fancy collieries ; other 

its are however working well. The iron trade is better, and itis 
Leeed that as soon as the iron stocks held by speculators are 
cleared out there will be a brightening up of prospects. The 
Stuart Ironworks at Hirwain will soon be in blast. Two 
furnaces are nearly ready, and the stores of ore and coke accumu- 
lated are very large. he first movement will be the starting of 
~ furnaces, and after this the mill for tin-plate will be put into 
order. 


PRICES CURRENT. 

Tue following prices are corrected up to last night, but it should be 
borne in mind that in many cases makers are prepared to quote different 
terms for special contracts. It is obviously impossible to specify these 
cases and terms, or to give more than the market quotations and makers’ 
prices. Readers should also refer to our correspondents’ letters. 


PIG IRON AND PUDDLED BARS. 


£5. d. £8. 4d. 
G.m.b.—No. 1.. .. .. 219 0| Glengarnock—No.1 .. 3 4 0 
No, 3.. - 216 0 No.3 .. 217 6 
Gartsherrie -No.1 .. 3 5 0| Dalmellington—No.1.. 3 0 0 
No. 8 - 218 0 No.3... 215 0 
Coltness—No.1 .. .. 8 5 6 At Ardrossan. 
No. 2 - 800 
Summerlee—No.1 .. 3 5 0| Shotts—No.1.. .. .. 3 5 0 
No.8 .. 217 0 No. 3. 8 0 
Monklund—No.1.. .. 219 0 At Leith. 
No.8.. .. 216 0 
Clyde—No. 1 .. +. 219 6 | CLEVELAND— 
Me. 8 .. 316 Be. 8 BO 
Govan—No.1.. .. 219 0| No.2. oe o 8 
At Broomielaw. No. 4, foundry .. .. 212 0 
Calder—No.1.. ~ .. 3 4 0 No. 4, forge... .. « 2318 0 
No.3.. .. .. 216 Mottled orwhite .. .. 213 0 
At Port Dundas. | Thornaby hematite .. 7 0 0 


TrEDEGAR—MoNMOUTHSHIRE—NO. 8 tin-plate pig iron, 130s. at works. 


” ” No. 3 foundry pig iron, 85s. 0d. do. 
£8.4d., 

Wa rails, f.o.b. oe - 8 5 Oto 810 0 
Iron bars, f.o.b. ee 8 5 0t0 0 00 
Derpysuire—No. 1, at Sheffield .. $7 6t. 000 
No. 3 os 85 0t0. 000 
Lancasnire, in Manchester—No. 3& No.4 3 7 6to 0 0 0 

Hematite, at works, Millom ‘ Bessemer ”— 

No. 1 to No. 3 ae ve ee oo -- 510 Oto 515 0 
Forge, mottled and white .. ae “so, 
Lay ty Hematite—No. 1 to No. 3 - 510 Oto 515 0 
Puddied Bar— 
Wares—Rail quality, at works oo 510 0t0 000 
CLEVELAND, delivered on trucks ee + 57 6to 000 
MippLesBRovGsH léin., plate quality, perton 517 6to 0 0 0 
CASHIRE oe on on 515 0t0 00 0 
MANUFACTURED IRON. 

Ship Plates— 

Gtasoow, f.o.b., per ton pes 926t0000 
Wates—At works,net.. .. .. 810 0to 00 0 
at works .. oe 810 0to 000 

Boiler Plates— 

WELsH os oe ee - 10 0 0to 0 0 6 
Lancasuire, to 5 cwt. each plate .. -- 10 0 0to 000 
SHEFFIELD .. -- 1010 0to 0 0 0 
Bow ine and Low Moor— 

Under 24 cwt. Sp Gout. percwt. 1 2 Oto 17 0 
4 cwt. up to7 cwt. and upwards... -- 110 Oto 119 0 
STAFFORDSHIRE, per ton os 1010 0to13 0 0 
MIppLesBRovuGH, free on trucks 9 56 Oto 000 
Guascow, f.o.b., per ton ee ee 10 0 0to0 1010 0 

Iron— 

Bow tno and Low Moor, per cwt, .. as 128 
STAFFORDSHIRE, per ton o“ oe - 9 0 0to 1010 0 
LaNCASHIRE os ee ee - 815 Oto 915 0 
SrockTon .. ee os ee 810 0t0o 000 
Rounp Oak os es 10 2 6to15 0 
CLEVELAND ° -- 712 6to 715 0 
os ee oe ee - 8 0 Oto 810 0 
Gtascow, f.o.b., per ton 8 5 Oto 810 0 

Bar Iron— 

Low Moor and Bow ine, per cwt. .. - 019 Oto 140 
STAFFORDSHIRE, per ton ee 8 0 Otol1ll0 0 
Rounp Oak ee « 912 6to 0 0 0 

Merchant Bars— 

STockTon .. oe oe ee 715 8 00 
WELsH oe ee - 715 Oto 8 00 
LANCASHIRE os ee 8 0 Oto 810 0 
Guascow, f.0.b. .. oe os - 9 00t0 000 
SHrFFIELD—Bars from warehouse .. 900t0000 

Sheets es oe - 1210 0to 0 00 
Nail Rods.—G.tasoow, f.o.b., per ton - 9 0 0t0 000 
Rails—G.ascow, f.o.b., per ton os - 8 0 Oto 810 0 
CLEVELAND ee ee 710 0t0 000 
WALES oo ee ee 8 00to 000 

Railway Chairs—G.ascow, f.o.b.,perton 5 0 Oto 610 0 
pes—G.asoow, f.o.b., per ton 5 0 Oto 619 0 

Sheets—Gtascow (singles), per ton .. -- 10 0 Otoll 0 0 

Hoops—Mancuester .. .10 0 Otoll 0 0 

STEEL. 

SuerrreLp—At works— 428.4 
Spring steel oe ee oe 14 0 0to22 00 
Ordinary cast rods es oe 17 0 0to2% 0 0 
Fair average steel oe 28 0 36 0 0 
Sheet, crucible .. oe pn os «. 24 0 0to 64 0 0 

er oo - 16 0 0to 22 0 0 
Second-class tool.. ° 82 0 Oto 48 0 0 
Best special steels 500 0 0 

it tool os ee 52 0 O0to76 0 0 
on oe 76 0 Otoll2 0 0 

° 10 0 Otoll 0 0 

Sheffield steel ship plates .. 16 0 0to 1710 0 
Sheffield steel boiler plates .. 1610 0to 1710 0 
Wares— +“ -- 1010 Otoll 5 
Bessemer pigiron .. .. .. 615 Oto 710 0 


MISCELLANEOUS METALS. 
8. d. 


£s. d. 

Copper ° perton 6510 0to 66 0 0 
ish cake and ingots ee 0to 73 0 0 
Best selected 74 0 0t075 0 0 
British sheets, strong ‘ 78 0 O0to79 0 0 


Tin. es oe 87 0 0to8s 0 
British blocks, refined. . 9% 0 0 0 
” bars oe ae Pry 98 0 0to% 0 0 
5 15 0 Ot016 & 0 
ee ee 18 5 0to00 0 0 
se ee 0 0 0to00 0 0 
Zinc—English sheet .. 2310 O0to 24 0 0 
Phosphor Bronze—per ton— 

Bearing metal Xi 00 0 Oto 116 0 0 
Otheralloys .. -. 123 0 0to139 0 0 
Nickel, per Ib., 2s. 6d. to 33. 

COAL, COKE, OIL, &c. 

Coke— -£8.d. £8. d.{ Coals, best, 
Cleveland, at ovens 0 14 0—0 17 6| South Durham.. 0 8 6-0 140 
Derbyshire 0150-0180] Derbyshire— 

Sheffield, melting 0 19 0O—0 21 0 Best, at pits .. 0 8 0-0 110 
Trea 2° OO Conve: 0 76-0 90 
Wales—Rhondda. 1 20—1 46 Slack ~ + 0 38-0 60 
South Yorkshire—At the pits— Lancashire—Wigan pit prices— 
ch .. .. 0112-01311 A 0 80-0 86 
Silkstone,house 6 10 4—0 11 6 Pemberton 4ft. 0 60—0 69 
Conver! 0 76-0 90 Forge coal .. 0 50-0 56 
Steam *.. 0 630 70 40-846 
es, throug! 
Steam, less 2}.. 0 8 3—0 10 6| OllS, fun 
House, at port 0 79-0 93 Linseed 00-2750 
Small steam 0 230 36 
Rapeseed, 27 15 0—28 00 
Small 0 83-0 89 
Engl. pale 29 15 0-30 0 0 
Splint 0 79-0 88 (per gal.) 0 06-0 00 
Smithy .. .. 0116-013 0|Tallow .. .. .. 4390-4400 


* Supplied to railway companies and large won ks. 
PRICES CURRENT OF TIMBER. 


£8. £8. £8. £58. 
Teak, load .. .. .. 14 0 16 0 Quebec pine, 2nd,, 10 0 15 10 
Quebec pine, red .. 8 0 4 5 8rd... 8 0 1010 
yellow.. 38 5 5 0 Canada, spruce Ist. 10 10 12 10 
pitch .. 3 5 410 8rdand2nd 710 810 
New Brunswick .. 610 8 0 
Birch .. .. 810 415 Archang' 9 18 0 

Elm .. .. 410 510 8t. Petersburg 13 0 1 
ice land .. .. 10 10 1110 

Dantsic & Meml.oak 310 5 0 Wyburg .. P 10 11 
Fir .. .. .. .. 2 5 410 | Battens, allsorts .. 0 810 
undersized 110 2 0 | s. d. s. d. 
” iin . 610 46 First yellow .. ..10 0 15 0 
» Swedish .. .. 110 2 5 eee ee | 
Wainscot, Riga, log.. 3 0 610 Second quality .. 7.6 ll 0 
Lath, Dantsic,fathom 6 0 7 0 Mah Cuba, s.d. 8. d. 
St. Petersburg. 810 9 0 superficial foot. 0 6 0 9 
Dea.s, per C, 12ft. by Me: @ 0 5 
8 by 9in. :— Honduras, do. .. 0 43 0 6 

Quebec, pine Ist .. 14 0 24 0 


TECHNOLOGICAL ExaMINATIONS.—The arrangements for the 
Technological Examinations of the City and Guilds Institute are 
now complete, and notice has been issued to all secretaries of 
science classes throughout Great Britian and Ireland of the system 
to be adopted. These examinations are worked concurrently 
with, and on the same system as, those of the Science and Art 
Department. They will be held on May the 12th, on which day 
also part of the science examination is held. By thus availing 
itself of the existing organisation of the Government, the City 
Institute is enabled to hold its examinations all over the kingdom, 
as there are now no places of importance at or near which there is 
not a centre for the Government system. There are thirty-two 
subjects of examination, covering all the chief industries of the 
country, all at least in which the application of science is such as 
to enable theoretical knowledge to be tested by examination. 
Any workman, or any person connected with a manufacture 
included in the scheme, wishing to obtain a certificate testifying 
to his knowledge of that manufacture, has merely to apply to any 
one of the numerous local secretaries of the Science and Art 
Department, and ask him to return his name as a candidate to 
the Office of the Institute at Gresham College. When the day 
for examination arrives, the candidate will have to present him- 
self at the centre where he has sent in his name, and he will find 
a paper of questions ready for him. If he succeeds in answering 
these, he will in due course receive a certificate. There are now 
over fifty classes in different of the kingdom, in which 
students are being prepared for these examinations, but the 
examinations are also open to any person whoever who likes to 
try for a certificate, or for one of the prizes given by the Institute. 
Futher information can be obtained on application at the 
of the companies of Mercers, Drapers, and Clothworkers. 
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Epps’s Giycertne effective and 
agreeable confections are sold by most chemists. 4 ers, 
however, attempts are often made at substitution. e, there- 
fore, deem it 'y to tion the public that they can only 
be obtained in boxes, 6d. and 1s., labelled—‘‘ James Epps and 
Co., Homeopathic Chemists, London.”—{Advt.] 
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BOARD OF TRADE RETURNS ON CON- 
TINUOUS BRAKES. 


Ow the 17th of June, 1878, the Railway Returns 
(Continuous Brakes) Act was passed. Under this Act 
every railway company in the United Kingdom must, 
twice in each year, make a return to the Board of Trade 
concerning the continuous brakes used by each company. 
The Act was specially intended to elicit information 
which might prove of service to the Board of Trade. 
The returns are to be sent in on forms containing four 
columns, under the following h Name of Railwa, 
Company, Name or Description of Brake which Fail 
in Being Brought into Use, Date of Failure, Particulars 
of Circumstances Relating to Causes of Failure. This is 
all very simple and straightforward, and it apparently 
requires some ingenuity to go wrong in filling up these 
returns. A very short examination, however, of the 
returns for the six months ending the 3ist December, 
1879, will suffice to prove that the officials of some rail- 
way companies have equal to the occasion. It isa 
work of many hours to analyse the “ failures” given in the 
returns. We doubt if anyone at the Board of Trade will 
attempt to make such an analysis, and the number 
outside Whitehall who will even examine the returns 
with care is no doubt very small. Yet the document 
contains so much which is surprising, it presents to the 
inquiring mind such astonishing problems for solution, 


that it will be found to repay those who labour thro 


its Nay more, it be found to stir up psycho- 
1 ~ perplenities of no mean order. Abstruse questions 
concerning the various frames of mind in which the 
different officials wrote up each his share of the return 
will present themselves for solution; and the speculative 
stied: will find ample food for tho ht in a Parliamentary 
Blue-book which is as full as possible of inconsistencies, 
and the authors of which have in numerous cases ex- 


on which a brake of some kind professing to be continuous 
is not now used. The number of systems reported upon 
is, however, comparativelysmall. Leaving out e’s, and 
Fay Newall and Eame’s combined—concerning which no 
returns are given, only five —_ being at present fitted 
on each system—we have Sanders’ and Bolitho’s auto- 
matic vacuum brake; the same modified by Mr. Clayton, 
of the Midland Railway ; Smith’s automatic vacuum 
brake ; Steel McInne’s brake; the Westinghouseautomatic 
brake—all aj g to comply with the demands of 
the Board of Trade—and Barker's hydraulic ; Clark, and 
Wilkin and Clark’s chain; Clark and Webb’s chain ; 
Fay’s self-acting; Fay’s manual; Fay and Newhall’s ; 
Heberlein’s ; Kendal’s ; and Smith’s vacuum brakes ; the 
lever hand brake of the Great Western, and the Westing- 
house pressure brake of the Metropolitan District Rail 
way, which do not comply with the Board of Trade stipu- 
lations ; in all, twenty-one systems. On the 3ist of 
mber these brakes were fitted to 1114 engines, or 
23 per cent. of the total number, and to 11,302 carriages, 
or 28 per cent. of the whole, and there remained to be 
fitted 3719 engines and 29,349 vehicles. Of the 11,302 
i only 2303, are amongst these snes to 
comply with the Board of Trade conditions, while the 
remainder, 8999, certainly do not do so, so that even 
now less than 6 per cent. of the total stock is fitted with 
such brakes as the Board of Trade insist on. The 
increase during the half year amounts to 1383 ‘carri 
ing to the very slow progress we shall not 
surprised to see another sharp circular 2 ing from the 
Board of Trade similar in tone to that of the 30th 
August, 1877, 
If our readers will look at the extract which we have 
uoted abovefrom the forms, they willseethat the Board of 
e contemplated receiving no returns of failures save 
those which took place when the brake was brought into 
use ; and we have no doubt that the Board of Trade 
believed that a certain amount of common sense would 
be displayed by the officials in filling up the forms. These 
anticipaticns, however, have not been uniformly fulfilled, 
and, as a consequence, very er, figures present 
themselves for consideration. Instead 


we 0 
may be classified under seyen heats, which may be sage 
nated by the first seven letters of the alphabet. 

includes all failures of brakes when required to be 
brought into action. B consists of those cases in which 
the stopping power of the brake was impaired, or which 
resulted in the brake not being worked, such, for example, 
as “donkey pump stopped working” for the Westing- 
house, or “ ejectors at fault” for the vacuum brake, and 
an, which concerned only one vehicle outof the whole 
train. includes cases where the brakes went on 
when they were not wanted from any cause. D compre- 
hends all cases not coming under C, and applies to one 
or more vehicles on which the brakes failed to come 
off when wanted. E deals with cases where there was 
a delay in coupling or ——s but includes no 
defective hose pipes. F consists of cases of defective 
foundation , while G consists of cases which cannot 
be included under of the former heads, and are 
mostly slight defects which did not affect the working of 
the brake. Our object in writing is just now not to 
draw conclusions concerning the performance of various 
brakes, or the comparative merits of different systems as 


this | the head we d that 


set forth in this return, but to enter a strong protest 
return itself as being misleadi 
which it is impossible to exaggerate. We have stated 


that the failures may be classified under seven heads. No 
attempt to do this, or indeed to classify them at all, has been 
made by the railway companies, is is a defect which 
is not peculiar to the returns of any one company, and it 
is possible that thé classification or one something like it 
be made in the Railway Department of the Board 
of le, though we much ‘doubt it; yet unless the 
failures are i and that “= carefully, im- 
ap y its ing wu with great latitu 
on as we have slauuy implied, the Midlan 
Railway Company is the greatest sinner in this respect. 
According to its return, the company had fifty-seven 
engines with the brake mostly fitted on tenders only, 
and one hundred and sixty fitted with 
the Westinghouse brake; of these carriages forty are 
Midland Scotch Joint Stock. The total mileage for the 
Westinghouse brake is returned by the company as 
367,161, and the company report that the Westinghouse 
brake failed 330 times ; we shall consider in a moment 
what was the nature of these failures, but before doin 
so we must compare the Midland with the North Britis 
returns. On the North British system there are fifty-two 
engines and 556 carriages fitted with the Westinghouse 
brake. The total mileage of the brake on this system 
during the half Pha was 674,347, and the number of 
failures was but fifty-four. Here then we have to deal 
with the astonishing statement that 556 sets of brake- 
fifty-four times : while fifty-seven engine brakes and 
iage brakes on the Midland line failed no fewer 
than 330 times. Either there must be something very 
inimical to the brake on the Midland line, or specially 
favourable to it on the North British system. To arrive 
at a decision we have two courses open; the one is to 
analyse thenature of the so-called failures onthe two lines, 
and the other is to ascertain whether the experience of the 
Midland is that of other companies. Wes 
take the last p rst. Itisevident that the brake which is 
used most frequently should be most likely to fail, at all 
events it has more opportunities for failing than a brake 
used but seldom. Let us compare the Midland return 
with that of the London, Brighton, and South Coast 
Railway Company. This company has the Westinghouse 
brake in daily use on trains working metropolitan traffic, 
and the conditions are more adverse to a brake than those 
existing on the Midland system. The Brighton Company 
has 96 engines—that is, 71 tank and 25 tender engines— 
and 617 carriages fitted ; or roughly about three and 
a-half times as many brakes as the Midland Company, 
and these have run 482,691 miles in the half B rag or, 
say, one-third more miles than the Midland brakes.’ If 
the Westinghouse brake had failed as often per mile and 
per vel icle on the Brighton lines as on the Midland, then 
it would have broken down ai least 1200 times. But the 
return states that it failed but 110 times. i 
the North-Eastern Railway we find that twenty-two 
engines and 161 carriages are fitted with the Westing- 
house brake, and have made 249,564 miles. Here we 
have nearly as yr foe to deal with as there are 
on the Midland, and the mileage is less, but the brake 
“failed” only twenty-one times, in only one of which 
did the brake really fail, and as this was owing to the 
neglect of the coupler-up in not opening the tap in main 
pipe. We may di ere to say that an automatic valva 
now takes the place of this tap. Again, on the Glasgow 
and South-Western Railway thirty engines and seventy 
coaches are fitted, and made 147,977 miles, with but 
twelve failures. The number of engines and coaches 
fitted on other lines is too small to make it worth while 
to consider returns concerning them, but as far as the 
a ped show something altogether abnormal in the Mid- 

d use of the Westinghouse brake. 

If now we turn to the nature of the failures, we find 
that those on the Midland may be thus classified. Under 
A we have five failures of the brake when it was wanted. 
Two of these were cai by men, while three were 
due to the brake. Under B we have thirty-six 
cases in which the brake could not be worked 
with full power, of which fourteen were due to men, 
fourteen to material, and eight to the brake. Under C 
we find that the brake went on when it was not wanted 
twenty-eight times, of which nine times were due to 
men and nineteen to material. The largest number of 
failures on the Midland come under the head D, 
the brake not coming off when wanted 172 times. 
This was due in 159 instances to men, five times 
to material, and eight times to the brake. Under 
couplings gave trouble 
six times—twice from defect in men, three times from 
defect in material, and once from a defect in the 
brake. Under the head F we have seven cases of 
defective foundation gear; and under G, various —— 
seventy-six cases. It thus appears that out of the gran 
total of 330 cases, there were but ey J which were 
really due to the brake. We have here, then, evidence 
that the “failures” were mainly the result of negligence 
or inexperience, both in the fitting up and working of 
the brake ; that, in a word, the failures are those of the 
companies’ servants, and not those of the brake. It is 
a noteworthy circumstance that for the previous half-year 
ending June, 1879, the failures on 
numbered only eighty: and this with the same 
amount of stock fitted. A study of the North 
British returns gives us a clue to the source of a good 
many of these so-called failures on the Midland Railway, 
and this is contained in the frequent reference to the 
difficulty of releasing the brake on the Midland Scotch 
Joint Stock, which consists chiefly of new bogie —— 
built at Derby, and only put into traffic during the 
last half year. It would be very easy to give 
some dozens of examples of the non-intelligent way in 
which been prepared ; a 
must suffice. was found open under a carriage 

sie rake. “The 


ugh ed on carriages, and fifty-two sets on engines, failed 
160 


guard i air brake at Keighley, an engine 


difficulty was rienced in releasing it.” It is really 
absurd_ to eall this a failure, but it is not without a 
parallel. “On the engine being attached at Derby there 
was a a diminution of pressure, but after running a 
short distance the brake was found all right.” “A hose 
pipe was accidentally caught in the coupling chain 

uring shunting operations at Skipton and broken.” 
OA gauge glass was found broken in a brake van at 
London. Air was noticed to be escaping from a 
reservoir under a carriage on arrival at St. Pancras,” and 
soon. “Failures” such as these it was never contem- 
plated would be returned. 

When we compare the returns of the Midland with 
those of the Brighton line, we find that we have in the 
latter case a totally different kind of failures to deal 
with. On the Midland line the couplings seem to have 
broken several times ; but on the Brighton line there is 
only one instance where a coupling broke. Some of the 
so-called failures returned by the Brighton Company are 
not brake failures at all, for example :—“ Brake failed to 
act when Sg om at Redhill and Lovers Walk signals 
with 4 p.m. London to Brighton train, the tap between 
carriages and engine having been closed.” In other 
words there was no brake communication between the 
engine and the train. But, as has been previously 
explained, this cannot occur again. 

It must not be supposed that the defects and anomalies 
of this return are confined to the Westinghouse brake ; 
far from it. For example, the Great Northern 
Railway coc mga | has 206 engines fitted with Smith’s 
vacuum brake. According to the return these engines 
have run pig miles, yet not a single failure of a 
vacuum sack is mentioned. The North-Eastern Railway 
Company has thirty-two engines fitted with the same 
brake. ese engines work the east coast traffic, from 
York to Edinburgh, but the return states that, out of 
fifty-five failures, no fewer than thirty-eight were due 


to the splitting of the Hardy and Smith sacks—the power 
of the brake being affected over the whole train—with 
a mil of but 273,377 miles. If, however, we 


turn back to the Great Northern report, we have a 
long list of trains over-running platforms, which it is 
difficult to explain, save on the assumption that their 
sacks did split. This is a question of material only, 
and it would be interesting to know how the Great 
Northern Company manage to preserve their sacks so 
much better than the North-Eastern Company. 

The Manchester, Sheffield, and Lincolnshire Com- 
pany return 372 vehicles fitted with this brake, and 
only one mishap in running 385,736 miles, The South- 

tern, too, return 50 engines and 413 vehicles fitted 
with Smith’s vacuum brake, and a mileage of 176,463 
miles, but we have only two failures reported. e 
Midland Company return fourteen failures of Smith’s 
brake for 33 engines and 101 iages in runni 


Dg 
to | 126,961 miles, while, for the Sanders-Bolitho automatic 


vacuum brake, seventy-three failures are returned’ for 
8 engines fitted with steam brakes and 109 carri in 
running 105,060 miles. This is a heavy list of failures, 
and amongst them are some which seem to us to be very 
serious for a brake professing to be classed as an auto- 
matic brake. The following are samples :—“ The pipe 
of rear van was found off the stop plug at Kentish 
Town, which prevented the brake working.” And, again 
“ A vacuum could not be maintained between Marple an 
Derby, the pipes on the two rear vehicles not bein 
properly coupled.” The same kind of failure is mention 
several times in the reports of the Clayton modifications 
of this brake. Thus it would seem that this is one of 
those brakes which only “ 5 en! to comply ”—to quote 
the heading in the blue-book—with the Reni of Trade 
conditions. The brake that can allow a train to be 
started and run with pipes uncoupled cannot be called 
a tell-tale brake, and could certainly not act auto- 
matically in the case of a breakaway or injury to itself. 
The Midland Company append the following note to 
their return :—“ This return is prepared in strict accord- 
ance with the Board of Trade circular, but is liable 
to mislead unless the circumstances of the various occur- 
rences recorded in it are fully understood.” Amongst 
other things it is necessary to bear in mind is the fact 
that certain brakes are not ony spemes to engines and 
tenders, such as the Clark-Webb, the Sanders and 
Bolitho, and the Clayton modification of the latter. The 
Great Western and Midland Companies, which are the only 
companies trying the Sanders-Bolitho brake, get over the 
difficulty by putting a steam. brake on the engines and 
tenders, and as these are not part of the continuous brake 
no returns have to be made about them atall. It is 
clear then, even on this ground, that any comparisons are 
rendered difficult between such brakes and the Westing- 
house brakes, which are fitted to the engines and tenders 
as well as the train. 

The item of mileage, ee is a most uncertain element, 
as unless our knowledge of railway bookkeeping is much 
at fault, the miles returned are engine miles only, and 
engines with a brake may have run many trips with 
trains without one. 

The opinion we have always held as to the dangerous 
nature of the Smith’s vacuum brake is strongly con- 
firmed from the information conveyed in this return by 
its best friends. It would seem that out of a total 
number of failures reported against it, viz. 139, 119, or 
85 per cent., have resulted in the stopping power of the 
train being affected to a perilous extent. 

Some lines report no failures at all. It is clear that 
the interpretation put upon the Board of Trade requests 
varies very much, perhaps use they are not precise 
enough to render a return on the same basis pos- 
sible all round. Some of these so-called failures 
are real successes on the = of the brake. 
For instance, the Midland ge report that 
coupli g, and to the air pi ing broken 
in two. Just exactly what was weed. In the North- 
Eastern returns we find another case. The “centre-bar 
coupling of a carriage breke as the train started from 


hibited the utmost lagpanity not to do that which the . 
Act strictly demands that they shall do. 
The report deals, of course, with nearly all the railways 
in the kingdom ; because there are very few lines indeed : 
a 
/ 
reporting only failures which took place when an 
attempt was made to use the brake, in some instances 
all sorts of circumstances have been put down __as 
examples of failure. The greatest offender in x 
— is the Midland Railway Compeny: We have Re 
analysed, with no small trouble, the whole returns, and 
_ not being fitted with the patent brake apparatus, 
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Forth Banks, which separated the hose couplings and 
put the brake on.” Fr 
The conclusion we come to, then, is that simple and 
definite as the instructions of the Board of Trade are, 
they admit of being misconstrued and eluded to such an 
extent that if these returns are to be of any practical use, 
some yet more definite instructions should be given to 
railway companies. Let the number of ~ be 
stated, and the results of any so-called mishap or failure ; 
whether the intended stopping-place was overshot ; 
whether the engine and train were in all cases fit 
with the brake ; and let all cases be given where the brake 


had to be thrown out of use for the remainder of the | bolts 


journey. Thelastreturnis simply misleading to the general 
reader, and, as we have said, few will care to incur the 
trouble of analysing it to get at what information it 
really contains. 


A UNITED STATES IRONCLAD. 
FourT&eEN years have elapsed since a sensation was created 
in this country by the arrival of the monitor Miantonomoh in 
England. She lay for some time at Chatham, and was 
visited by a large number of engineers, naval architects, and 
sailors. Those who feel disposed to turn back to THE ENGINEER 
for July 13th, 1866, will find in it a full description of this 


" ship. The most noteworthy feature about her arrival in this 


country was that it proved that a monitor could live to cross 
the Atlantic, So little has been heard of late of monitors 
that it may not be out of place to remind our readers that 
they are curious craft, without masts and sails, with an 
excessively small freeboard, and carrying either two or four 

ms in one or two turrets; when at sea they are constantly 

ttened down, and ventilation can only be maintained by the 


aid of blowing engines. 


wooo DEck 
MEAD OF, INNER FRAME ARMOUR 
3 
A 
HEAD OF OUTER FRAME 
_ 
10\, 
STEM 
4 
4+ 
THROAT LINE 
1 1 
"35 6s 


The Miantonomoh in course of time became antiquated, 


_and at last it was resolved by the United States Government 


that she should be entirely renovated. This resulted in the 

building of a new Miantonomoh, in which was to be worked 

up as much as possible of the old ship; but changes have been 

made from time to time and very little of the original 

Miantonomoh is to be found in her namesake, and as, although 

called a third-rate, she is now or will be very shortly, the 
OECK AMIDSHIP 
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most formidable ship of war possessed by the United States, 

we believe that some information concerning her will prove 

interesting to our readers. The last Government report of 

Mr. Shuck, Chief of the Bureau of Steam Engineering, con- 
‘ns a special report on this vessel, from which we have 

obtained the information we proceed to lay before our readers, 
The dimensions of the Miantonomoh are as follows :— 


-line 


Length on water 25yft. 
Breadth of beam behind the armour .. 50ft. 
Beam overarmour .. .. .. .. 5S5ft. 
Depthofhold .. .. . os. 
Displacement at load draught . 3825 tons 


Displacement per inch at load draught .. 27°67 tons 
Depth from base-line to top of armour... 
Heght of armour shelf above base-line .. &ft. . 
Height of deck above water, amidships .. 2ft. 6in. 
Area of midship section os ss os ee 7165 square fect, 
Thickness of side armour, amidships.. .. Tin. 

Thickness of side armour,ends .. .. .. Sin. 

Thickness of wood backing .. . 20hin., 22}in., 24}in. 
Thickness of deck armour 2in. 


Weight of side armour, solid plates 850 tons 
Weight of turrets—two—with glacis .. 891 tons 
Weight of armoured funnel .. ee 40 tons 


Weight of armoured ventilator .. 
Weight of pilot-house .. .. .. & 

Weight of es and all dependencies .. 571°709 tons 
Weicht of boiler, water and dependencies, 


Weight of coal contained in bunkers.. .. 300 tons 
Number of turrets .. .. .. 2 
Diameter of, outside. . 22ft. Pin. 
Diameter of, inside .. .. .. .. .. .. 21ft. lin 
Height of turrets abovedeck .. .. .. 

Number of guns, kind undetermined .. 4 
Height of battery abovedeck .. .. .. Tift. 
eter of armoured funnel .. .. .. l0ft. 
Height of armoured funnel .. .. .. .. 
Thickness of armoured funnel .. .. .. lin. 


Diameter of armoured airduct .. .. .. 
Height of armoured airduct .. .. .. 6ft. 
Thickness of armoured airduct .. .. .. 8in. 
Diameter of armoured pilot-house .. 
Height of armoured pilot-house .. .. .. 
Thickness of armoured pilot-house .. .. 10in. 
Area through funnel ws ss 
Area of balanced ru’ oe %4&square feet 


The armour of the Miantonomoh was originally of the 
laminated kind, the United States possessing when she was 
built no facilities for rolling heavy plates, Her side armour 
was composed of five separate plates each dain. thick, 
secured by bolts and making up a total thickness of 4,°,in. 
This was carried on a backing of oak, forming part of the side 
of the ship, which was built of wood. Laminated armour has 
been rejected, and the new ship is protected by solid rolled 
plates 7in. thick amidships and 5in. thik fore and aft., the amid- 
ship plates being 11ft. long and 2ft. 6in. wide. These plates 
are secured on an oak backing 24}in. thick, and are fixed 
with bolts 2jin. diameter ; wing es the whole length 
of the ship permit access to be obtained to the nuts of these 
. The turrets were originally armed with ten plates 
each }Zin. thick, but these are to be replaced by solid plates 
about 9in, thick. It was originally intended to cover the 
vessel with oak planking and copper sheathing, but this part 
of the design has not been 

The accompanying diagrams A and B show the bow and stern 
of the ship ; her armour is carried on a shelf all round, and on 
pages 278 and 282 will be found illustrations, Figs. 6, 8, and 9, 
which show the method of constructing the inner and outer iron 
hulls and bracket-plates connectin; the same and deck beams, 
together with a section of the deck armour and side armour 
with backing of wood. The wrought iron ram and its 
fastenings extend well forward of a collision bulkhead. The 
ram forging has been constructed of selected material of the 
very best quality, and is fastened to the hull with bracing as 
strongly as iron plating, &c,, can be secured together. Ki i 
6 and 7 show the stern with the rudder and propellers ; the 
former is only partly balanced, and is to be connected not 
only with the ordinary hand steering arrangements, but also 
with steam cylinder steering engines. All the turret turning 
gear of the original Miantonomoh has been put on board her 
successor, but it is so defective that it has had to be modified, 
as shown in Fig. 8, to make it efficient. 

There are nine main water-tight bulkheads, dividing the 
vessel into separate compartments, while the inner and outer 
hulls, or rather space between them, is divided by solid 
frames into twenty-two compartments, which are connected 
with three large wrecking steam pumps of the Blake pattern, 
having cylinders of 16in. and 16in. respectively for the steam 
and water, and a capacity for the discharge of 1000 gallons 
per minute foreach pump. These pumps are, in addition to the 
engine steam pumps and bilge injections, connected with the 
condenser circulating pumps. 

In the matter of the ventilation of this vessel, the improve- 
ment over the original Miantonomoh will be a great step for- 
ward. The first vessel had turret blowers only, distributing 
the air throughout the vessel by means of ordinary revolving 
fans, and with this air all the smoke from the turrets when 
in action, and there were no means of exhausting the foul 
air from the sleeping quarters of either officers or crew. 
In the new ship a totally different arrangement has been 
adopted. The ventilation will be effected by two centrifugal 
blowers, the general plan of which with their engines is shown 
in annexed di . These fans are each 7it. in diameter by 
3ft. in width, intended for about 500 revolutions per minute, and 


with a capacity for 20,000 cubic feet of air from each blower. 
Their duty will be to supply air to the boiler furnaces, which 
will consume about 2 tons of coal per hour, but they have also 
been connected with the main air duct, so that in case of 
necessity they can also be used for the general ventilation of 
the vessel. The supply of air is received through a main ven- 
tilator, which will be extended above the armoured portion to 
a height of about 25ft. above the deck. The motive power of 
these blowers consists of two direct-action engines on each fan; 
one engine is sufficient for the purpose, but in a matter of so 
great importance to the ppg | as well as efficiency of the 
vessel it was deemed better to have the spare engine ready for 
use in case of any accident. Both the blowers and their 
engines were manufactured by the Sturtevant Blower Com- 
pany, Boston, Mass. The ayo ventilation of the ship is 
effected by somewhat similar fans. There are to be two in 
each turret, Fig. 8, connected with the main air duct—or down- 
cast shaft, to use a mining phrase—of the vessel, so as 
to communicate also with the engine and stoke-hole in 
case of necessity. This communication will be regulated by 
similar valves. The fans work by exhaustion, whereas the 
original ventilators worked by forcing air into the ship. By 
using the valves provided for the purpose, air can be drawn 
down through the turrets and blown into the ship if desired, 
but under ordinary conditions the foul air is drawn out of the 
ship and replaced with pure air through the main air pipe or 
hatches when these are + n. 4 at 
The ship is lled by twin compound screw engines 

= vie he Pasay They are illustrated by Figs. 1, 2, and 3. 

he cylinders of one engine, it will be seen, are placed 
opposite and inclined to those of the other engine, with the 
high-pressure cylinder of one opposite the low-pressure cylinder 
of the other. The cylinders rest upon brackets springing from 
the crank shaft plummer block frames, which are supported 
upon the condensers, the condensers forming the base of the 
engines, Each cylinder is made a shell or casing inclosing a 
receiver to which the valve chests are attached. Each 
cylinder also forms a steam jacket which surrounds an inner 
wearing cylinder, which is cast separately and firmly bolted 
in place. Each valve chest incloses a main slide and cut-off 


valve ; the main valves are worked by means of excentrics 
and Stephenson’s links coupled directly with the valve stems, 
The cut-off valves are operated by separate excentrics con- 
so fitted that they can be 


nected directly with the stems, 


adjusted, while the engines are in motion, to cut off between 
the limits of § and 2 of the stroke of the piston. All the 
cylinders are fitted with relief and pass over valves operated 
by means of levers in the engine room. The pistons of the 
high-pressure cylinders have one piston rod, the pistons of 
the low -grommnre cylinders have two rods each. The piston rods 
are attached to crossheads, which run on guides made on the 
plummer-block frames. The connecting rods are fitted with 


straps, gibs, and keys, and coupled each by a forked end to the 
crossheads. The crank shafts are 9ft. on each side of 
the centre line of the ship; each shaft is made with two cranks 


at right angles to each other, and is of the built-up type with 
suitable connter-balances for the engines; each shaft is 
mounted in three journals and uni to the line shafting 
by disengaging coupling, The steam is exhausted into the 
condensers throug’ made in the brackets and 
plummer-block frames. e condenser tubes run fore 
and aft; the refrigerating water circulating ge one 
half of the tubes and returning through the ers to 
the forward end of the condenser, whence it is discharged 
t ough are 
pac wi ighthall’s paper packing. e reversing 
cylinders are “ on the starting platform above the 
condensers and between the cylinders, and act upon peating 
shafts which connect with their respective links. Theair 
circulating pumps are worked inde ess f of the main 
engines and each other, and are p forward of the engines, 
the circulating pumps on the port side and the air-pump on 
the starboard side of the ship. The centrifugal circulati 
pumps are two in number, and worked by a pair of crane 
overhead cylinders, and so arranged that either or both 

can be used at will. The agir-pump is vertical and ouble- 
acting and worked by a steam cylinder immediately above it, 
It is in fact a donkey with an air instead of a water 

=~ eevee’ has had to be added to make it w 


well, 
Connected with this pump and upon the same crosshead 
are two single-acting feed-pumps inclosed in the air-pump 
chest. Attached to these pumps is a Selden’s water purifier 
or filterer, and the entire supply rough 
this apes before entering the boilers, addition to 
these feed-pumps there are two horizontal steam-pumps of 
the Blake pattern for boiler feeding only, having water- 
pistons of Gin. diameter and a stroke of 12in.; they are 
placed in the forward end of the stoke-hole. Two other steam 
pumps of similar pattern, but with 7in. water cylinders and 
12in, stroke, are placed in the after part of the engine-room, 
and in addition to the usual attachments for feed, fire, and 
bilge-pumping, are arranged for circulating water through the 
auxiliary condenser, 
The following are the dimensions of the principal parts of 
the engines :— 
Diameter of high- linders., .. 
Diameter of oplinders ‘sin, 
Length ofstroke .. .. .. « 42in, 
Diameter of piston rods, low-pressure .. 4}in. 
Diameter of piston rods, high pressure .. 
Displacement of high-pressure piston per 
Effective ratio of cylinders ., .. .. 1 to 2°261 
Capacity of os 83°906 cubic feet 
3 -pres- 
Sore +» 100°43 cubic feet 
Ratio of low-pressure cylinder to receiver 1 to 1°922 
Ratio of low-p ‘ylinder to iver, 
including low-pressure steam chest .. 1 to 2°300 
Clearance imboardend .. .. .. §im. 
Clearance outboardend .. ,. .. gin 
Area of steam 


Area of exhaus “pressure cylinder 72in, 
Area of steam ports of low-pressure 

Area of exhaust low-pressure 

Area of exhaust tocondenser .. . 
Travel of valve of high-pressure cylinder . . 
Travel of valve of low-pressure cylinder .. 5: 
Diameter of main valve stem, steel .. .. 
Diameter of cut-off valve stem, steel .. 
Diameter of crosshead journal .. .. .. 
Length of crosshead journal, .. Sin. 


Length of ting rod b centres 84in. 
Diameter of neck, crank Gin, 
Diameter of crosshead oo Sin. 
Diameter at centre .. .. .. « Ghin. 
Diameter of crank shaft.. .. .. ..  10}in. 
Length of crank shaft 14ft. Gin. 
Diameter of crank pin journals 
Length of crank pin journals 1bin, 
Thic! of webofcranks 4% .. .. .. 
i of main journals to each crank 

Diameter of main journals .. .. .. .. 10}in. 
Length of main journals, outboard .. .. 17}in. 
Ratio of length to diameter of crank pin 

Ratio of length to diameter of crank shaft 

of main journals, contre.. .. .. 27in, 

Ratio of length to diameter of k shaft 

journal, centre .. 1to 268 
Diameter of line shafting : in. 
Diameter of line shaft journals +» 10in, 
Le of line shaft journals .. .. .. 22in. 
Ratio of length to diameter of line shaft 

journal 1to22 


Length of thrust section line shafting 
Length of propeller shaft .. . ee 
Length of thrust bearing .. .. .. .. gl 
Diameter of thrust collars, inside .. .. 
Diameter of thrust collars, outside .. .. 14in. 
Number of thrust collars ohh ue 
Area of thrust collars .. os 
Diameter of propeller shaft, including 
Length of um vite bearing inboard end 
Length of lignum vite bearing outboard 
end of stern pipe.. eres 
Length of lignum vite of hanging bearing 
Length of crosshead gibb 
Breadth of crosshead gibs  .. .. Gin. 
24in. 


20in. 
225°19 square inches 


Area of foot valves .. ., .. 
Area of delivery valves .. .. .. «-» 154 square inches 
Area of receiving vapour valves .. 51°924 square 


Area of delivering vapour valves 
Diameter of airpumprod .. .. .. .. 
Diameter of steam cylinder to work air 
Length of stroke .. .. 
Diameter of piston rods.. .. .. « 2in. 
of iv ow 

Capacity of circulating pumps 

Diameter of discharge pipe of circulating 
Diameter of steam cylinders to work 


«8 
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Area of condensing surface ..  ..) 19 square 
Diameter, outside, of main steam pipe .. jin 


of each prop 
Length of blades, maximum, in direction 
of ax 29in. 


Length of blades, minimum, in direction 


Length of blades at boss in direction cf 
Surface of blades .. .. .. . 54976 square feet 
Diameter of forwardend .. .. .. .. 19in. 
Diameter of afterend .. .. .. .. .. din. 
Diameter at greatest part .. .. .. .. 2lin. 
Distance between engine-room bulkheads 
Breadth athwartships at base of engines.. 20ft. 
. — main eid 22ft. 8in. 
occup! e mes over si 
pace pied by the engi over steam 
chests, athwartship 20ft. 5in. 


ce between centres of the two 

Total height of engines above bed .. .. 12ft. 1}in. 
Height of bed above inner, bottom, plating lin. 
Height of engines above inner pla’ .» 12ft. llin. 
Height of main steam pipe above 

Height of crank shaft centre above bed .. 30in. 
Distance between centre line of high and 

low-pressure cylinders .. .. .. .. 5ft. 

Steam is supplied by six boilers, all of the same dimensions, 
and placed forward of the engines, three on each side of the 
vessel, with the fire-room between them. ‘They are so 
arranged that any one or more can be used in connection 
with either pair of the main engines. The two after boilers 
are connected so as to be used singly or collectively as 
auxiliary boilers for operating the blowers, prmps, &c. 
Each boiler rests on and is firmly secured by means of 
suitable straps to two wrought iron saddles, one at each 
end of the boiler, which are securely fastened to the ship. 
The edges of the saddle plates of the boilers abut upon each 
other, and are secured together by means of double butt straps, 
thus forming a continuous support along the front and back 
of the three boilers on a side, The uptakes connect all the 
boilers on a side, and both uptakes at their centre fore-and- 
aft line discharge their products of combustion into one 
chimney, situated in a vertical line over the keel. The floor 

lates in the fire-room and about the -ways are all of in- 

ented wrought iron plates. Each boiler is fitted with a sheet- 
brass dry pipe, and with an independent safety stop, feed, 
surface, yo blow valve, with 

ipes to each, an necessary gauges, &c. valves con- 
with the boilers are of All seams not in 
contact with the fire are double rivetted, the sheets planed on 
the edges, butt-jointed, and covered with a butt strap the 
same thickness as the sheet, with the exception of the trans- 
verse seams of the shell, which are lapped. The ends of each 
boiler are thoroughly braced by means of rods and stay 
plates, the flat parts about the back connections, &c., by 
socket bolts placed at regular distances apart. There are two 
cylindrical steam drums on each side of the vessel, 
horizontally in the spandrels over the boilers and lel to 
their axes. The outboard end of drums are each connected 
by means of a pipe with the boiler stop valves, and the inboard 
ends to a superheating pipe situated in and running from aft 
forward along the uptakes, thus making a steam connection 
to all the boilers on one side. The superheating pipe returns 
again parallel to itself, along the uptake, and connects to the 
main steam pipe. Figs. 4 and 5 show the boilers. Their 
dimensions are as follows :— 

- 12ft. 
12ft. 3in. 


Diameter, outside .. .. 

Length, outside, exclusive of furnacedoors 9ft. 10}in. 
Number of furnaces in cach boiler .. .. 3 


T! 
Thickness of ends and tube plates .. .. $in. 
Thickness of crown plate a in, 


Thickness of back connections .. .. .. jin. 
Number of tubes in each boiler .. .. .. 210 
Length of tubes.. .. .. .. Sin. 
Diameter, outside, of tubes... .. .. .. Sin. 
Diameter of safety valve to each boiler 

and superheating pi: 


Diameter of each sto; Frais 0 each boiler 6}in. 
Diameter of check valve to each boiler .. 
Diameter of bottom blow valve to each 
Diameter of surface blow to each boiler .. 2 
Diameter of feed and bottom blow pipes. . by 
Diameter of surface blow pipes... .. .. 2 


Diameter of each steamdrum .. .. .. 36in. 
Length of each steam drum.. .. .. .. 8ft. 6in 
Thickness of shell of steamdrums .. .. jin. 
Thickness of ends of steam drums .. lo 
Width of 
Mean height of crown sheet above grate .. in. 
Area of grate in onefurnace .. .. .. 20°56 square feet 
Area of grate in one boiler .. .. .. .. 61°5 square feet 
Area through tubes for draught, side 
Area through tubes for draught, middle 
Total area th h tubes in one boiler .. 8°662 square feet 
Ratio of the grate surface to calorimeter 
through the tubes.. .. .. .. «- 1:t0 "1408 
Total heating surface in one boiler .. .. 14635 square feet 
Total area through back connections of 
one boiler.. .. .. .. «. «+ 19° square feet 
Ratio of the grate to the heating surface.. 1 to 2°79 
Diameter of chimney .. .. .. .. .. 8ft. 3in. 
Total height above grate .. .. .. «. 
Total superheating surface of the three 
boilersononeside .. .. .. .. 26464 square feet 
Weight of sea water in tons in each boiler, 
Gin. above tubes .. .. 14621 tons 
Ratio of displacement of high-pressure 
tons to totalsteam room .. .. .. 1 to 48°658 
nce between fire-room bulkheads, 
lengthwise, mean.. .. .. .. 
Distance between fire-room bulkheads, 
occu; boilers, lengthwise 40ft. 
Width of fire-room at floor .. .. .. .. lift. 
Width of fire-room at furnaces oo «- 10ft. lin. 
Height of highest part of boiler shell 
above inner of ship .. .. .. 18ft. 5in. 
Height of highest part of steam drums 
above inner pla of ship ., .. .. I8ft. 6in. 
ty of coal bunkers in tons of 
um! ys’ a 
Number of days’ coal at ten knots .. .. 10°37 


The ship will be steered by a steam steering machine— 
Sickle’s patent. It consists of two half-trunk cylinders of 
18in, diameter, placed at right angles, and acting on one 
pistoh variéty. m the shaft is sec’ a deeply-groov 
conical drum for the reception of the tiller and the 
drum is so constructed that when the rudder is over the 


relative leverage is double of that when it is amidships, thus 
giving the most power to control the rudder when the 
resistance is the test. To operate this machine an 
ordinary steering Ww is placed on the shaft, and in connec- 
tion with the valves by means of a cam; the moving of this 
wheel changes the cam and also the yoke and pin on the loose 
cam, and thereby the valves of the engine, starting them in 
the direction of the hand wheel. The engines will continue 
to move until the cam and yoke are brought into the neutral 
position again, The hand wheel having ceased its motion, 
and being independent of the engines, as soon as the latter 
move the crank shaft and drum through an equal distance, it 
has brought both shafts to the same relative position as at 
starting, and consequently closed the steam valves. Itis thus 
evident that the engine shaft follows in direction and moves 
through the same angle as the hand wheel shaft, and simply 
stopping the motion of the latter stops that of the former. 
The machine is situated in the forward turret. There is also 
being fitted a second steam steering inachine, Manton’s 
patent, which acts dtrectly on the rudder head by means of a 
pair of worms and gearing. 

The description we have thus given will show that the 
United States will possess in the Miantonomoh a very powerful 
ship of war. She will present a very smal! mark to an enemy, 
pen if her turrets be each fitted with a pair of breech-loading 
guns weighing about 20 tons, and capable of doing as much 
execution as the wonderful Righ-apedt gun tried at Meppen, 
which penetrated 20in. of armour, she will prove a formidable 
foe. It does not appear that any arrangements have been made 
for the use of torpedoes by the ship, but we may rest assured 
that the question of using them will not be overlooked. The 
Miantonomoh is remarkably original, and very unlike any old- 
world ship. In her the monitor system seems to have been 
brought as near perfection as — and no doubt the 
system deserves as thus embodied very serious consideration. 


THE BUILDING EXHIBITION. 

Exusttions of an avowedly trade character and organised 
for commercial objects only may be made as attractive as 
those which ate announced as having the pretentious 
aims of international exhibitions. If properly organised, 
the educational character of such an exhibition may be 
very little inferior to that of the monster shows whose 
promoters have paraded, if not endeavoured, to act upon a 
sort of philanthropic desire to inculcate and foster a national 
interest in art and industrial progress. To be successful the 
great exhibitions must chiefly be supported by the producers 
or manufacturers of objects of art or those applied to the arts, 
industries, and manufactures, These supporters lend their aid 
from purely commercial considerations, and inasmuch as there 
is no art illustrated in an exhibition which does not receive its 
interest in a broad sense from considerations of improvement 
and repetition of the article exhibited, it may be said that a 
trade exhibition may be as purely one of arts and industries 
as one so called, for, however comprehensive, it would now be 
difficult to find an article which is not one of regular manufac- 
ture on a more or less extensive scale. This being the case, 
it would, perhaps, be impossible to find a more promising or 
attractive programme than that proposed by the promoters of 
the Exhibition now held in the Agricultural Hall, Islington. 
This Exhibition was announced as illustrative of building, 
architecture, construction, engineering, furniture, and decora- 
tion. These heads will be seen to comprise almost all the arts 
and industries which are brought into requisition in making a 
dwelling, and making it an attractive home. The articles 
which might have been brought together under the one head 
of decoration” would have made an exhibition interestin, 
and instructive in the greatest d The exterior an 
interior mural decorations alone might have made a most 
interesting display ; but when to these are added the articles 
of ornament produced by the workers in glass, —— 

mze, terra cotta, plaster, and cement, it will easily 
seen that this Exhibition might have possessed the 
greatest attractions. It is more difficult to see how 
architecture was to be well illustrated, except by displays of 
designs for structures of various kinds or by models which 
are useless for any other purpose, for architecture cannot be 
illustrated by articles constituting the joinery or fittings of 
buildings. Building construction could, however, be more 
easily illustrated, and furniture very completely so; but it is 
difficult to say what may be included in the indefinite term 
‘* engineering,” even when spoken of in reference to buildings. 

Those who have looked —— the programme as promising 
as much as we have thus indicated, will be disappointed when 
they visit the Agricultural Hall. The programme has 
not been pursued with anything like completeness. The 
promoters have eter. done nothing to remove the 
incompleteness and want of sequence left by the separate 
shows of individual exhibitors, They might, however, have 
made much more a useful and instructive exhibition by 
Pare other manufacturers to exhibit, or by themselves 
hiring the articles necessary for some approach to completeness. 

It is impossible to refrain from condemning the catalogue 
and the system upon which it is published. The articles are 
divided into six principal c This is ically the only 
clue by which any article can be found. There is no subject 
matter or alphabetical arrangement of the articles or the 
exhibitors’ names, and there is no index or table of contents. 
The text of the catalogue is so mixed up with advertisements 
that it is difficult to find anything. There can be no objection 
to advertisements in such a catalogue when kept in place, and 
not made sources of inconvenience; but the huxtering intrusion 
of advertisements —_ on one side of the pages of the text 
of-a catalogue, and of running advertisements at the top and 
bottom of the es, is objectionable in the greatest degree. 
There are several very good essays in the catalogue, as for 
instance those on the ‘‘Swedish Wood Trade,” by Mr. T. 
Shairp; ‘‘ Trade and International Exhibitions,” by Mr. 
Lucien Wolf; ‘‘ English Domestic Architecture,” by Mr. J. 
Black, &c.; but these pages are not free from the intrusive 
advertisements. The catalogue is, moreover, too dear by 
fifty per cent. 

Class I. of the articles exhibited includes ‘‘ Wood, &c., 
Joinery, &c.” The abe portion of the articles exhibited 
under this head are furniture, door and window fittings, gas 
fittings, stoves, india-rubber, and leather goods, specimens 
of building stones, and terra-cotta. Messrs. Esdaile and Co., 
of the City Saw Mills, do however make a display of Swedish 


and other American and hardwood joinery 
is displayed by Messrs, Clarke, Holland, McConnell and Co., 


Class II, includes bricks, stone, concrete, &c., and as may 


be expected is an important class. Some specimens of Ab 
red sandstone, Rantrit, and are 
Messrs. Booth and Wheeler, London, the first-mentio 
stone being one which recommends itself for London use on 
account of its colour and durability, while its a; ble colour 
is varied by natural graining, which gives it the appearance 
of some unpolished mahoganies. Messrs. T. Wood. and Co., 
of Bradford, also exhibit specimens of the strong Spink- 
well and Cliffwood stone, suitable for copings, , & in 
steps, &c., its crushing resistance havin teas teed by Sir W. 
Fairbairn to be 7647 lb. a square inch, with six test pieces 
of lcubicincheach. The Hollington Stone Company, Uttoxeter, 
also exhibit samples of the water stone from the 
of the new red sandstone in Staffordshire. 

Messrs. Eastwood and Co., London, and Messrs. Joseph Cliff 
and Sons, London, make large displays of earthenware 
articles, bricks and terra-cotta ware. Mr oasrs. Drake and Co., 
London, and Mr. J. M. Tall, Dulwich, exhibit their machines 
or apparatus for building houses with concrete, and that of 
Mr. Henley is exhibited by the Concrete Building Apparatus 
Company. Mr. Lascelles, of Bunhill-row, exhibits a number 
of applications of a fine sort of concrete of a good colour 
which may be of service in some situations for facings and 
for similar uses, especially when patterns of slight relief are 
required, but it does not seem that there is any advantage in 
its use for building cottages on wood framework, though for 
paving bricks, chimney pieces, and some other articles, it may 

orm a cheap substitute for some other materials. A full-sized 

bath of the concrete is also shown, which is sold at a low 
price. Mr. Lascelles shows some excellent woodwork in 
well-designed chimney pieces, overmaaties, and doors in 
the Queen Anne style. 

In Class IIL., ‘‘Machinery and Machinery in Motion,” Mr. 
Powis Bale shows a new machine—Chapman’s—for planing 
and edging thin stuff, such as blind laths, cigar-box stuff, &c., 
and capable of planing 250ft. of blind lath per minute, and 
edging planing at the rate of L00ft. per minute. The plane 
irons are fixed, while the edging cutters, formed of solid toothed 
discs of steel, rnn at 7500 revolutions per minute. Mr. Tighe 
Hamilton’s dovetail and grooving machine, one form of which 
weillustrated in vol. 45, p. 47, is the most interesting article ex- 
hibitedin the machinery division, andis, perhaps, one of the most 
ingenious wood-working machines ever produced. By adjust- 
ments exceedingly rapidly made, any size of dovetail, either 
ordinary or concealed, may be made with the same machine, 
and the cutting medium is an ordinary small circular saw. 
This machine is also made by Mr. Powis Bale. Messrs. Poly- 
blank and Co., Newton Abbot, show a well-made hand sawing 
machine, in which wood may be cut at any angle on a hori- 
zontal table, the standard = an angular motion on a pivot 
on the bed-plate, as illustrated by us some time since. They 
also show a hand circular and band sawing machine. Messrs. 
T. Middleton and Co., of London, the well-known makers 
of brick machinery, show a Shill’s hand machine for 
planing blind laths and other thin stuff. Messrs. Western 
and Co., of Derby and London, are also exhibitors of some of 
their well-known wood-working machinery. A new and 
useful form of hoist for builders is shown by Mr. R. Jones, 
of Liverpool; and Messrs. Reynolds and Co., London, exhibit 
a collection of wood-working machines, mortar mill, and 
other machine tools, 

In Class IV, ‘‘ Terra-cotta, glass, portable decorative articles, 
&c., wall-papers, paints and varnishes,” Messrs. 8S. and E. 
Ransome and Co., London, are large exhibitors, and, 
amongst other things, show some applications of Ransome’s 
artificial stone for building purposes, grindstones, and for 
filters. The filter produced with this material is at once 
simple and efficient, and is:a deveiopment of the simple filter 
used, probably for centuries, in the Canary Islands, where a 
slab of porous sandstone is hollowed on the top, made 
conical at the lower part and placed over a e earthen 
receptacle which catches the filtered water. tion V. 
includes ‘‘ Builders’ ironmongery,” &c., but in the catalogue 
sanitary appliances, for which there is a special class, are 
mixed up in a most unaccountable way in this as in the other 
sections. Section VI. comprises sanitary appliances. This 
is so large a section that we can but briefly mention some 
articles, such as the well-made and very simple water-closets 
by Messrs. Smeaton and Son, who, by-the-bye, exhibit some 
lead water-pipes as being made for the new Oxford schools, 
which as castings are, if not imitations of dilapidated originals, 
very bad. Messrs. Brazier and Son show a simple form of 
deodorising water-closets, in which there is a large water 
reservoir below the pan, affording a simple trap and a space 
for insertion of lime and lump camphor. Messrs. 
Robert Boyle and Son show a collection of their 
well-known ‘‘air pump ventilators,” which, without an 
moving parts, act effectually as ventilators and prevent 
down draughts. Messrs, J. Cliff and Son show a new terra- 
cotta. chimney terminal, which seems to be effectual in 
preventing down draughts, and which is of course very 
durable. In Class VIII., Messrs. Stevenson, Bros., and Co., 
London, show a collection of examples of their numerous 
forms of ranges and stoves; and others are with chimney 

ieces shown of an ornamental and artistic character by 
essrs. Yates, Heywood, and Co. 

A liquid meter, which works by actual measurement, is 
shown by the Patent Tube Company, London. In the meter 
there are two principal chambers into which the liquid flows 
alternately, being governed by valves controlled by a float in 
each chamber, which shuts off the liquid from either one or 
other side when it has reached a certain height. The meter is 
simple, and as well as acting as a meter, may be used for 
measuring off liquid in given quantities for bottling. Certain 
parts of the meter show, however, that the makers are very 
far behind some of the German meter makers in point of 
workmanship and finish. 

Messrs. W. H. Lindsay and Co. show a modification of 
Hawksley’s wood block stair treads, by which renewals are 
much more easily effected, the iron casing —s of a 
simple cast case into which a series of reversible blocks 
clamped — in lots covering about a square foot are 
dropped. hen the nose is worn the blocks may be reversed 
for a new edge, and this may be done eight times. 

The engine driving the machinery in motion is by Messrs, 
Powis, Bale, and Co., and transmits the power by one of 
Messrs. Anderson, Abbot and Anderson’s ‘‘ Cerofilum ” or flax 
belts about 8in. wide. These belts are woven solid and bei 
steeped in a preserving solution are not likely to rot. It it 
said that they are very durable, and there is no doubt that 
woven belts work well. Mr. Thomas exhibits a very simple 
form of automatic self-sustaining hoist and crane, which is 

rated by one handle, but which can only be described with 
the assistance of illustrations. Messrs. H. Dade and Co. 
exhibit several illustrations of the application of wool to 
fire-proof construction in buildings, The exhibition will 
remain open for another week. 
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WINCH BOILERS OF SS. JASON AND TELEMACHUS, 


THE ees illustrations represent Messrs, Cochran’s 
patent vertical multitubular boilers, with horizontal flue tubes, 
as arranged for winch work on board two of the ships of Mr. 
Alfred Holt’s well-known line of China steamers, now building 
by Messrs. Leslie and Co., of Hepburn-on-Tyne, viz., 
8.8, Jason and s,s, Telemachus, It will be observed that the 
_ leading feature of the ment is the introduction of 
horizontal flue tubes into a vertical cylindrical shell, so that the 
advantages of a vertical boiler, as s the small space 
occupied, are combined with the efficiency of the horizontal 
tubular type. This boiler likewise presents the advantages 
of being accessible throughout. Both ends of the tubes can 
be £0 at without drawing the fire, and the tubes, tube plates, 
and furnaces are | rye: J accessible for scaling and cleaning 
when required. e great advantage of this accessibility has 
been fully demonstrated on many steamers where these boilers 
have been fitted. Another point of importance is, that in 
these boilers no undue strain is caused on any part by 1, 
contraction or expansion, whether horizontal or vertical. e 
whole boiler is free to expand according to its own require- 
ments. The boiler illustrated is 6ft. diameter by 13ft. igh, 
and is fitted with 106 tubes, 2hin. external diameter. e 
heating surface is 325 square feet, and the boiler is adapted 
for working four 7in. double-cylinder winches discharging a 

in cargo. The working pressure is 80]b. per square inch. 

ese boilers have been proved to be economical in fuel con- 
sumption, over 10 1b. water per Ib. of coal having been, it is 
stated, evaporated ; and Messrs. Cochran say that the heating 
surface is so efficient that a boiler of this type may safely be 
relied on to make as much steam as a horizontal return tube 
boiler having 25 deg. more heating surface. This, of course, 
means a smaller and consequently a cheaper boiler. Boilers 
of this t have been fitted in twenty-two steamers. 
Many of these vessels have been built on the east coast, and 
in most of these the boilers have been fare and fitted by 
Messrs. Clarke, Chapman, and Gurney, of Gateshead-on-Tyne, 
who make them under licence from Messrs. Cochran and Co., 
of Birkenhead, the patentees and manufacturers. A large 
number of these boilers has also been made for ordinary land 
use and for steam launches, and satisfactory results have 
been obtained with them. Messrs. Ransomes, Sims, and 
Head, of the Orwell Works, Ipswich, have, we understand, 
now made arrangements to take up the manufacture under 
licence from Messrs. Cochran and Co, 


A NOVEL SMALL MOTOR. 


A sMALL, safe, and easily managed motor, adapted to 
domestic use, and suitable for driving small machinery of 
various kinds has long been wanted, and we illustrate here- 
with one of several forms of a type of engine made by the 
Tyson Engine Company, Philadelphia. It is a steam engine 
with a non-explosive steam generator, and without a steam 
gauge, water gauge, or safety valve. The style of engine 
shown in the engraving has a power equivalent to 1000-foot 
pounds per minute. Fig. 1 is a di which shows the 
relation of the various parts of the engine, and illustrates the 
— of tae system. Fig: 2 isan enlarged section of part 

= 3. The pump is worked by hand to produce pressure in 
the air chamber; this chamber is connested to the steam chest 


SCALE OF FEET 


of the engine by means of a long pipe, of which is coiled 
in a receptacle through which exhaust reeds from the engine 
has egress, and part in a furnace. The water is converted 


Fic, 1. 


NERATOR]} 
into steam in its transit through this pipe, and steam is 
delivered to the engine at the pressure produced by the pump. 
When the engine is started it imparts motion to the pump, 


3, 


and the Bape or pressure is maintained ; thus the fune- 


tion of the generator is to convert water already under pres- 


MESSRS. COCHRAN AND CO., BIRKENHEAD, ENGINEERS.) 


_ SECTION UN LINE A.B. 


‘| 


continue to burn, the water in the coil is forced back to the 
air chamber, and the production of steam is thereby checked, 
the engine being again started, the pressure in the air chamber 

in forces water through the heated coil, and the generation 
of steam is resumed. In running these small machines almost 
all that it is necessary to do is to pour in a few quarts of 
water once in four or five hours. e construction is such 


Fia, 2. 


that there can be no explosion even if the water becomes 
wholly exhausted. In that case the machine simply stops till 
water is supplied. 

A relief valve at the right of the pamp limits the pressure ; 
this valve is in no sense a safety valve, for even if it were 
fixed so as not to yield to pressure, no explosion could occur 
—the mechanism of the pump, says the Scientific American, 
not being strong enough to produce a bursting pressure. 


TrapE Marks 1n SwirzERLAND.—The Swiss Federal Council 
has passed a Trade Marks Registration Act, by which trade 


having bee ly registered abroad, will recei 
sure into steam, Should the engine be stopped and the fire | and complete legal protection in Switzerland.’ wortve ful 


protection in Switzerland, 
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LETTERS TO THE EDITOR. 
(We do not hold ourselves the opinions of our 
opinions 


‘STRUTS AND TIES. 


Sim,—Allow me to point out an error in the article on the 
above subject in your impression of March 26th. In your first 
objection to the use of ties you say, referring to —a 

e 227, “These stresses”—viz., the stresses on A B, BC, 


This statement will be seen to be incorrect, because A B being 
horizontal can have no component of the vertical force at 
Consequently A B is not subject to any strain, and ¥ 
comprare because it conveys the vertical — to 
resolving the vertical pressure at C along A 0 and C D we have 
AC in tension and C D in compression. Resolving A C 

izontally and vertically we have A D in compression. 
fore BC, C D, and AD are in compression, whilst A B h 
theoretically no stress it—practically very little. 
renders invalid the first objection to the use of ties, 

12, Leicester, ALFRED D. OTTEWELL. 

pri 

{Our reasoning throughout the article applies not to a single 

uadrilateral but to a quadrilateral forming one bay of a 

eleton structure, such as a lattice girder, in which case one of 


the horizontal members is, of course, in compression, and the 
er in tension, according to the ordinary theory of such 
girders,—Ep. E. 


THE FORTH BRIDGE. 

Srr,—In your issue of the 26th of March last there appeared a 
letter from a Mr. Black setting forth an estimate for a combined 
arch and bowstring girder bridge of three spans of 1100ft. each, 
in comparison with one of two spans of 1600ft, each, as originally 
designed for this bridge by Sir Thomas Bouch. Mr. Black esti- 
mates the quantity required for the former to be 54,000 tons, 
which item I have os expecting to have seen criticised. 

I have gone into the question as to the quantity of iron that 
would be required for the construction of an ordinary girder 
bridge of three spans of 1100ft. each for a double line of way, and 
my estimate for this is 34,000 tons, or 20,000 tons leas than Mr. 

k’s estimate for a combined arch and bowstring girder bridge. 
Therefore I do not see the advantage of the last-named design 
over that of an ordinary girder bridge. W. H, Brpper. 


, Victoria- 
Westminster, 8.W., April 14th, 


LINKS IN THE HISTORY OF THE LOCOMOTIVE. 


Srr,—In an excellent article in Toe Enoryeer for Nov. 21st. 
1879, you criticised M. Marie’s eight-coupled locomotive, an 
ex his use of outside cylinders by the following as — 
“‘ In order that the connecting rods might clear the second axle the 
cylinders would have to oe | nearly vertical.” Now it struck me, 
when I road that inf seen a device to obviate oy in this 
country, an ve at len managed to procure some few par- 
ticulars, The accompanying sketch shows the motion of the 


O 


engine I refer to, three of which pattern are now at work on the 
Folkestone Harbour branch of the South-Eastern ilway, 
where the grade is 1 in 25. The cylinders, which are 17in. 
diameter, are very close together, and the valve chest is over the 
centre of them in the form of a triangle, the two slides working 
at an angle of about 30deg. to the vertical, and inclined also 
horizon ly» so as to lead down to the reversing links. 

Mr. R. C, Mansell was the locomotive superintendent of the 
company atthe time these 5 ome were built at Ashford. I believe 
this is the only example of locomotives with double piston rods. 

Hastings, April 7th, .F. 


. BELL HANGING. 

Sir,—Will you kindly allow me s to make a few remarks 
about the new system of | hitomi You appear to forget 
that it was first suggested in your columns, i.e., on the 15th of 
November, 1878, ten months before Messrs. Moore, 
Makenzie hung their first ring of bells. That letter, whoever 
wrote it, is worth reproduction, for it points out the inherent 
defects of the present system of hanging bells in wood ; an 
though an iron stock may have been used for bells not intended 
to be rung up, ‘Treble Bob” was the first to suggest iron stocks for 
bells intended to be rung up, A man of the name of Dwight, who 
is still living, I believe, once rang Bow tenor (53 ewt.) for five or 
six hours without intermission, St. Paul’s tenor require 
two men to ring it for half an hour though it weighs only 62 cwt.? 
I do not think it worth while to write what “Treble Bob” has 
already so well said, and I do not think Messrs. Moore and Co.’s 
peal has thrown any light on the subject, as one might ring a bell 
that only weighs 9 cwt. with a pack thread, providing it was well 
hung in w As to over tones, it’s all stuff an nonsense ; 
what we want is a bell to so a simple true note and not a 
chord, which they often do. Foreman Fitter. 

April 12th. 


Holmes, and 


MARINE ENGINES OF GREAT POWER. 

Sir,—I leave to propose the following plan to a 
great fee new class of ship building, i of using a 
train of what must be, to be safe, monster cranks, the aft one 
requiring to be at least three times the strength of the one forward. 
I would go back to gearing, with this difference—give the engine 
and the screw shaft the same speed, and make the wheel at least 
half the diameter of the blades of the screw. What caused the old 
plan of gearing to fail? The blades had such leve over the 
inion on the shaft that the shock parted the teeth. Perhaps a 
ter way would be to let the engines run in the proportion of, 
say, engine, 75 turns; shaft, 50; and by this means get a short 
stroke and more compact engine, with Tighter parts all through, 
and something like a modern colliery winding engine with the 
wheel — a the cranks on a plain shaft, as per rough 


sketch, wi equally geared will work sm 


ply the 


portion last mentioned. The vibration 
could be got over, I have no doubt, by care. The true way to 
make gearing stand is to make the wheels large. Although the 
speed of the teeth is greatly increased, the strain on them is just 
so much more reduced, ani also the tear and wear. Corre- 

ding with approved practice of the long stroke engine with 
double cranks, from the length of the crank arm, strain comes 
on the pin; at the same time its rotary motion is 


and well in the 


— 
SCREW SHAFT 


gearing could be made of Whitworth’s metal to keep the wheels poe 


within reasonable dimensions. In conclusion, I would point out 
that it was an improvement to raise the speed of the one to 
that of the shaft. Can no further advance be made in way 
I suggest? Iam positive there can. Also that a quick-running 
engine would have this advantage—the temperature of the parts 
would be more equal, for want of time to alter between 
entrance and exit of the steam. B, GC, 
April 14th, 


TAPER ROPES, 

S1r,—I have read with much interest Professor A, 8. Herschel’s 
paper on taper ropes, which ap’ in your last issue; es; ly 
as some time ago I had occasion to make a similar investigation, 
I think my solution is, nines rather simpler than Professor 
Herschel’s, and the final formula arrived at is in a shape easier to 
turn into figures when making a practical calculation. 

Let x = area of section at of point. : 

Jf = strain per’square inch, 
m = weight of one cubic inch of ja 
y = length of rope measured from lower end, 

Then by the conditions of the lem the weight of rope 

hanging from any section x di by the area of that section 


must be a co; 
Now weight of rope = m fady=fx, 


Differentiating we get mady=fdz, 


Let A and a be any two sections at a distance y a 
Integrating the above equation between the limits A and y we get 


A 
y= dz = log. 4, (1) 


This equation gives the relation between the areas of section at 
any two points of a r rope. 

For convenience of calculation it may be converted into a 
formula more adapted to the usual measurements of ropes. 
Let F = length in fathoms, then F = 7, Let G and g be the 
girths in inches at the sections whose areas are A and a, 
then 

g* a 
Therefore hyp. log. 4 = hyp. log. (2) =2 hyp. log. ~s 
Therefore x x 2 log. (2) 

In this last expression the hyp. log. is converted into common 
log. by the factor 2°3. 

“tt only remains to determine f and m, which alone depend upon 
the material of the rope. In ‘the list of wire ropes made b 

Messrs. Haggie Bros. it is stated that a steel ro in. girth 
weighs 10 lb. per fathom, and has a breaking strain of 36 tons. 
The area of section of this rope—core included—will be one square 
inch very nearly, therefore m= 3m ¢ 
a coefficient of safety of 10 then strain = 3°6 tons = 8064 Ib. per 

uare inch, or say in round numbers f = 3 
Therefore F= [log. G — log. g] 
or log. G= 30 log. g. (3) 

This formula is for steel wire ropes, and being adapted to 
common logarithms is very easy to turn into figures. Example, 
let it be required to find the dimensions of a steel wire rope to 


. Now, if we use 


draw 60 cwt. e, trams, and coal—from a depth of 400 fathoms, 
60 cwt. = 6720 lb. Therefore area of section at lower end = 
os == ‘$4 square inch; therefore girth = 3}in. at bottom. 


+ Jog. 3°25 


= ‘10869 + 51188 = *62057, 
therefore G = 4°174, or say 4,,in. girth at top. 

For ch iron wire ropes, making f = 44801b. per square 
inch, which allows a factor of safety of 10, the formula becomes 
F 

log. 4 
0g. 9 (4) 
An inspection of these equations point out the important fact 
that the true form of rope is nota regular taper or truncated 
cone, but follows a ~ were curve, the girth rapidly increasing 
towards the upper end. Cnas, Db. WEst. 
Nuneaton, April 10th. 
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SEWAGE DISPOSAL AT WEST DERBY.* 


By Mr. E. H. Atties, Assoc. M, Inst. C,E., Engineer and 
Surveyor to the West Derby Local Board. 

“THE sewage of the greater of the population of 
the towaship of West Derby, is a suburban district 
of Liverpool, until the year 1872, was allowed to discharge 
into Tue Brook, and pollute the entire course of that stream. 
An injunction in Chancery was at that time obtained by a 
gentleman, through whose property the polluted stream ran, to 
restrain the board from discharging its sewage into the stream. 
The board had, therefore, to consider the question of disposing of 
the sewage of the district without causing a nuisance, and various 
schemes of sewage disposal were discussed. One of the schemes 
proposed was that the sew should be carried down to the 
mouth of the Mersey and disebarged near Rimrose Bridge, beyond 
low-water mark in the tideway of the Mersey. This scheme, how- 
ever, fell through, owing to the o' a of the Waterloo and 
Great Crosby toa Boards, and al hopes of obtaining an outlet 

e sewage by irrigation for agricult purposes. Under the 
advice of Mr. Bateman, C.E., and the late Mr. Orridge, C.E., 
then surveyor to the board, it was decided to acquire the land at 
Fazakerly which forms the sewage farm. It having now been in 
operation for some years, a short description of the farm, the 


* Read bef { Municipal a ion 
on | ere of end 


works in connection therewith, and the results obtained, may be 
of some interest to the bers of the Assoviation of Municipal 
and Sanitary Engineers and Surveyors. 

* A provisi order was obtained in the year 1870, the land 
Po and under the direction of Mr. W. Hope was laid out 

gate to or the purpose of buying the n and, lay- 
ing it out, and constructing the works. The area of land pur- 
chased was 207 acres, and the sum paid for this was 134 
18s. 7d., being equal to £174 lls, 3d. per statute acre. he 
amount paid for laying out and developing the farm was £16,948 
18s. 11d., being equal to £81 17s. 7d. per statute acre ; and the © 
total cost of the tanks, engines, pumps, boiler, and engine-house 
was £6717 18s. 3d. ; making a total of £59,801 15s. 9d, ‘The soil 
which had to be operated upon was not of the most suitable 
description for sewage farming, about two-thirds of it cla: 
and the remainder a sandy loam. The whole of the whic 
was to receive sewage was i to an average depth of 3ft., 
the effluent water di harging into the river Alt. 

“The population of West Derby is about 34,000, but the 
nwa of some 7000 of this number is disch into the Liver- 

1-Corporation sewers. The West Derby al Board have, 
therefore, to deal with the sew of a population of 27,000 
persons, whose number is constantly increasing. To convey this 
sewage to the farm two main outfall sewers were found to be 
nece: . The western outfall sewer, 12,775 yards in length, 
carries the sewage of some 20,000 nig and discharges it by 
ppiee over that part of the farm irrigated by it. It is a 
rick culvert 5ft. 3in. by 3ft. Gin. at its largest part, with 
compe varying from 1 in 1056 to 1 in 211, the estimated daily 
ow of sewage being 600,000 gallons, The eastern outfall sewer, 
which conveys the sewage of about 7000 persons, is 11,038 yards 
in length ; like the western outfall sewer, it is a brick culvert 
4ft. Gin. by 3ft., with a daily flow of sewage of 210,000 gallons. It 
discharges its sewage at the farm at too low a level for it to flow 
over the land ; and it is therefore received into two tanks, which 
are of a sufficient capacity to contain the ordinary flow of sewage 
of the district from Saturday evening to Monday morning, and 
it is then pumped on to the land. The tanks are 156ft. long, 21ft. 
wide, 19ft. Gin. deep, are two in number, covered with l4in. 
brick semi-circular vaulting, and the sewage, which discharges 
from the sewer into catch-pits, is thence turned into either tank 
at pleasure, a grating at the entrance retaining any solid matters. 
tanks not only act as receivers for the sewage during the 
time it cannot be pum but also as settling tanks to allow the 
to deposit. This, however, is a questionable advantage, as 
the sludge has to be constantly cleared out of the tank, and if the 
sewage were not allowed to stagnate the whole could be passed 
through the pumps and on to the land as in the case of the other 
outfall sewer. The sewage is taken from each tank by a floating 
pontoon grating, which rises or falls with the sewage, the object 
of this arrangement being to keep the sludge from getting to the 
pum The pumps, which are by Tangye Brothers, are three in 
number, and each saeeie of lifting 25,000 gallons of sewage per 
hour, to a total ae t of 40ft., 17ft. Gin. of this height being 
below the ground level at the pumping station. The steam 
cylinders are 12in. diameter, pump plungers 10in. diameter, with 
a stroke of 24in., and the suction and delivery pipes are 8in. 
The pumps are all similar in design, and so arranged that each 
pump may be worked independently, so that either may be 
sto for repairs without in any way interfering with the 
working of the remainder, which can be run, if necessary, at a 
greater speed, and raise an increased quantity of sewage. They 
are sup with steam from a horizontal boiler 24ft. long, 
5ft. lin. diameter, which is fed with water by a Cameron’s steam 
pump. These pumps have since their erection in 1875 given 
great satisfaction. e sludge which accumulatis at the bottom 
of the tanks is cl out from time to time, a large portion of it 
—a by a Gin. chain pump, worked by a ploug! ing engine, 
which is stationed at the tanks for that pu , men being sent 
into the tanks to stir the sludge and sweep it towards the pump. 
The remaining part of the sludge which cannot be reached by this 
means is removed by hand labour, and this has to be done about 
once in the year. The sludge is spread over parts of the land 
near the'tanks, and is dug in ; this is found to be the most advan- 
tageous method of getting rid of it. The main carriers through- 
out the farm are of concrete, of a square section, and 18in, in 
width ; the minor carriers or distributors are formed of the soil, 
and attended to by men who regulate the supply of sewage as it 
is required, ‘The effluent water, after passing through the soil, 
is discharged by the subsoil drains into the river Alt and other 
streams which bound the farm. This water is very clear, and is 
fit to be turned into any watercourse; no complaints have been 
made of any pollution of the stream below the farm. If time 
had permitted, the author would have given the results of 
analysis of effluent water taken in dry and wet weather, as he 
believes they would compare favourably with effluent waters 
from inmost sewage farms, and a comparison of them with the 
results obtained elsewhere, would be of interest, 

“The principal crops which are grown on this farm are rye 
grass, mangolds, potatoes, cabbage, clover, and rye grass, wheat, 
oats, and barley, a large breadth being always laid down in ve 
grass, which is cut from six to seven times in the season. The 
proximity of a large town like Liverpool offers a good market for 
all sorts of produce, but crops are frequently sold to customers at 
a much greater distance. ‘There is no stock kept on the farm 
other than the horses uired to work it. he whole of the 
agricultural work is done by ten horses, it not having been found 
advantageous to use a large quantity of expensive ploughing and 
other machinery which was purchased when the farm was com- 
menced, It is questionable if the full profit can be got out of any 
sewage farm unless a sufficient quantity of stock is kept to feed 
off the principal part of the grass and root crops which form a 
large proportion of the crops annually raised. e profit made 
on the feeding of these crops, grown on a sewage farm where no 
stock is kept, of course goes into the pockets of the persons who 
buy such crops; and the cartage to market, which is always a 
very heavy item, is also lost to the farm. The from the 
West Derby Farm to market averages about seven miles, and the 
carts load back with manure. The whole of this cartage and the 
price of the manure would be saved to the board were stock 

ept, as the manure would then be produced on the spot. 

*'This farm commenced working in the year 1872-3, but the 
whole of the sewage of the district was not then brought to it, 
nor was the whole of the land under crop. It can only be con- 
sidered as in full working order since the year 1876-7, the financial 
— ending on the 25th of March. In the year 1876-7 the 
ncome exceeded the working expenses by £912 14s. 11d. In the 
year 1877-8 the working expenses exceeded the income by 
£48 4s, 4d., and in the year 1878-9 the income exceeded the 
working expenses by £775 12s, Thus, in the last three years the 
income of this farm has exceeded the working expenses pe 
£1640 2s. 7d.; and since the commencement of the farm in 1872 
the income account exceeds the expenditure by £230 4s. 2d. The 
undertaking was not entered into as a commercial speculation, 
but solely as a means of getting rid of the sewage of a district, 
and it must be admitted that the disposal of the sewage at West 
Derby has so far been a success.” . 


ProposeD Maritime CANAL FROM BorpEAux TO NARBONNE.— 
A circular, bearing the signature of M. Duclerc, Vice-President 
of the Senate, has been distributed to all the members of the 
Senate and Chamber of Deputies, setting forth a project for the 
construction of a maritime canal between Bordeaux and Nar- 
bonne, thus connecting the Atlantic Ocean with the Mediter- 
ranean Sea. Duclere describes the scheme as a work of 
national preservation, and urges the military, economical, and 
commercial advan’ which would accrue to France from the 


establishment of a between the Atlantic and the 
Mediterranean 
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RAILWAY MATTERS. 


Aw English en has signed: a contract for working the 
Ismidt Railway. It obtains power to continue the line to 
An cat and engages to pay the Porte £100,000 when the firman 


THE engine of the train yy when the Tay B: fell has 
been successfully raised. It has lost the funnel, but otherwise is 
said to be little damaged. As yet it has not been minutely 
examined, but it is said to be clear that it had not been reversed. 
THE Administration of the Belgian State railroads is about 
to let contracts for the construction of 100 locomotives and some 
1500 freight cars. There are seven works that huild locomotives 
and fifteen that build cars in Belgium. Twelve of the car works 
have been combined in a syndicate for several years, and now it 
is said that the three others have entered the syndicate, so that 
a State, apparently, has virtually but one bi for its cars in 
gium. 


Tue Society of Swiss Engineers and Architects have recently 
poe in a condensed form a paper by M. Téth, ‘‘ On the Most 
nt Advances in the Construction of Tunnels, especially in 
Germany.” In his paper Mr. Téth gave particulars relating to 
forty tunnels, but in the book he has occupied himself Yo oy 
with ten, which, with their lengths are as follows:—The St 
Gothard, 14,920 metres; Mont Cenis, 12,233; Hoosac, 7622; 
Suttro, 6205; Kaiser-Wilhelm Tunnel, Cochem, 4205; Dettenberg, 
1800 ; ime 9 1747; Sonnstein, 1429; Zimmeregg, 1135; 
Teterchen, 1075. 
Tue Cologne, Minden, and Rhenish Railways have now been 
uired by the State. A considerable reduction of the coal 
freights from Westphalia and the South to Baltic ports is likely 
to be soon made, At a late meeting held in Bremen at the in- 
stance of the Minister of Public Works, it was proposed to lower 
the present tariff rates by at least 60 marks per 10,000 kilo- 
grammes for Hamburg, and from 45 to 60 marks from Bremen 
and other ports lower down the Weser—a change which, when it 
comes into force, must, it is thought, have the intended effect of 
ousting English competition in the coal e at the above-men- 
tioned ports. 

THE report of Major Marindin to the Board of Trade, on the 
collision which occurred on the 2ist of February, at Hamilton 
station, on the Caledonian Railway, when a passenger train over- 
ran the home signal and came into collision with the engine of an 
empty train which was setting back from the up to the down 
line through a cross-over road, both engines leaving the rails, 
states that the collision was due entirely to reckless driving and 
disregard of rules on the part of the driver of the 2.40 p.m. pas- 
senger train from Holytown to Hamilton. This is one of four 
reports which we have received at the same time recording such 
results of the carelessness or thoughtlessness of railway servants. 

On the 5th inst. a short line of railway was opened, which will 
be a source of much convenience to those visiting the watering 
cpp of the Isle of Wight. Hitherto the visitor on disembark- 

g at the timber-pier at Ryde has been obliged to get into tram- 
cars, drawn by horses, which in a quarter of an hour’s ride, for which 
a shilling was “ye conveyed him through the town to the 
railway station at St. John’s- road, where he had to change again 
into the regres carriages. He will now be landed at a fine pier 
whence the train will convey him to any part of the island, an 
he will be enabled to arrive at his destination within about three 
hours of leaving London. The complete scheme will cost about 

THE report of the Heberlein Brake Company, recently issued, 
states that after an extended trial the Heberlein brake, in its most 
recently improved fom, is to be extensively adopted on the 
hag Markisch Railway, which is on: of the most extensive 
in Germany. It has been fitted on several trains on the 
Saarbriicken Railway, while on the Frankfort Railway and 
Lower Silesian Railway twenty-two goods engines are about to 
be or are being fitted with the brake, the Breslau service of 
express trains on the latter railway having already been titted 


with the brake. The — is accompanied with a statement of 
pow" — of trials which have led to its adoption in Germany 
and Russia. 


THE works in connection with the construction of the tunnel 
under the Severn at Portskewet have, as our correspondent in 
South Wales informs us, been recommenced with at vigour. 
The company have obtained the required a and Mr. 

alker, who, it will be remembered, became the contractor for 
the execution of the works after the influx of water last Septem- 
ber, has commenced to sink three new shafts—one near the 
original shaft on the si-le of the Severn, and two others near the 
spot where the spring was struck which flooded the works some 
month since, At these shafts there will be large and powerful 
engines fixed, the intention of the engineers being to allow the 
water to continue running into the works and to pump it out, 
and not to try to keep it back, as was at first attempted. Mr. 
Walker is erecting large sheds and kilns for brick-making on the 
premises. 

Art the foot of Vesuvius there is now the new station of the railwa; 
to the summit of theold crater. It is on a level spoton the west side 
of the monntain, about half-an-hour’s walk from the Observatory. 
As before, the traveller must reach the Observatory from Resina 

carriage or on horseback. There are two lines of rails, each 
provided with a carriage divided into two compartments and 
capable of holding six persons. While one carriage goes up the 
other comes down, the two hanging from the ends of a wire rope 
running over a pniley at the summit. The incline is very 
steep, commencing at 40 deg., increasing to 63 deg. and continu- 
ing at 50 deg. to the summit. ‘The ascent will be made in eight 
to ten minutes, which before required from one to two hours. ‘T'v 
obtain the necessary supply of water, large covered cisterns have 
been constructed, which in winter will be filled with the snow 
that often falls heavily on Vesuvius. On reaching the top there 
is still the new and smaller cone to be ascended by those who are 
charmed by risk and adventure. 

A Report has been published by the Board of Trade on the 
explosion of a locomotive boiler, on the 26th of January, while 
the engine was standing on a mineral line at Silksworth Colliery 
near Sunderland, on the North-Eastern Railway. The right end 
of the crank axle and the excentric sheaves were broken. The 
right framing was bent, and there was other minor damage. One 
right-hand rail was broken. The engine was built by Messrs, R. 
and Co., Newcastle-upon-Tyne in 1871. The barrel of 
the boiler, of the telescope form, was 11ft. 4in. long, 4ft. 34in. in 
diameter at the fire-box end, 4ft. 1jin. at the smoke-box end; 
plates, ,,in. thick, double rivetted longitudinally and transversely, 
and stayed to bear a working pressure of 200 Ib. per square inch’ 
The outer shell of the fire-box was flush with the boiler, front 
plates oe thick ; back, end, sides, and crown, fin. thick; tube 

te of smoke-box end, fin. thick ; the shell plates being of Low 
oor iron. The boiler had run 199,072 miles, and had last 
received extensive repairs at the end of 1877. It had then been 
Lr ge wd examined internally, and had been tested in February, 
1878, before recommencing work, with a hydraulic pressure of 
200 lb.; but it burst under a pressure of 125 lb. In the explosion 
the first ring next the fire-box was torn away from the second 
or middle ring transversely through the first line of rivet holes 
-way round its upper circumference, and round the under 
circumference through the solid plate close to the seam. The 
first ring is also torn along the longitudinal seam from or towards 
and slightly into the gusset on the left side. ey pny 
Hutchinson calls attention to the fact that during the past five 
years there have beer altogether fifteen explosions of the boilers 
of locomotive engines, of which no less than nine have occurred 
on the North-Eastern Railway—a state of things which, he 
submits, deserves the very serious attention of the disectors, 


NOTES AND MEMORANDA. 


AccorDING to the last report of the Indo-Euro Telegraph 
Department, the distance between London and Teheran is about 
3800 miles ; the average time of transit of all ‘messages is given as 
17 min. 30 sec.; while the time occupied in transmitting messages 
between Teheran and Bushire is stated at 2 min, 58 sec, 


M. AtpHonse GoovaErts, Communal Librarian of the city 
of Antwerp, has just published a biographical sketch of Abraham 
Verhoeven, “‘Le Premier Gazetier de Europe.” The conten- 
tion of M. Goovaerts is that the first permet printed in 
Europe appeared at Antwerp in the year 1605, in the Nether- 
lands tongue. 

AT a recent meeting of the Paris Academy of Sciences, a paper 
was read ‘On the Determination of High Temperatures,” by 
MM. Sainte-Claire Deville and Troost. They describe an 
improved form of apparatus used by them in 1863 for deter- 
mining the expansion of porcelain, now simplified by use of a 
Sprengel pump, by means of which the heated matter--nitrogen 
—contained in the porcelain reservoir, may beremoved and mea- 
sured, whenever desirable, and the temperature be calculated. 

Sir W. THomson has communicated a paper to the Royal 
Society of Edinburgh ‘On the Vibrations of a Columnar 
Vortex,” in which he proved that the velocity of propagation of 
a longitudinal wave along an infinitely long vortex column was 
about one-third the velocity of the surface of the column in its 
undisturbed state. He also disc the case of transverse 
vibrations, and pointed out the importance of such investigations 
as probably throwing some light upon the nature of the sudden 
gusts which accompany great storms, 


Two German inventors, Breuer and Schumacher, have made a 
new form of machine for separating the turnings and borings of 
brass and copper from those of iron and steel. ‘Che mixed metals 
fall on a magnetised cylinder or drum, to which the iron and steel 
adhere, while the copper and brass fall into a special reservoir 
below. There are two hollow cylinders rotating in the same 
direction, so that the iron which escapes from the first cylinder is 
retained by the second. The surface of the cylinder is formed by 
flat bands or strips of soft iron alternating with strips of copper, 
and each of the iron bands is in contact with a row of horseshoe 
magnets. The adherent metal is removed by revolving brushes. 

By a recent invention paper boxes are made in Boston 
directly from paper pulp. ‘The boxes are turned ont of any size 
or shape perfectly seamless and of uniform thickness. After 
drying, the boxes are run through a second machine at the rate 
of sixty per minute, receiving, under a pressure of 4000 lb., such 
embossing as may be necessary. From the time the paper stock 
is taken from the bales until the perfect box is turned from the 
machine, manual labour is entirely avoided. By the use of one 
set of these machines 30,000 boxes can be produced per day, at 
less than one-third of the lowest market price of hand-made goods, 
and doing the work of 200 hands. 


To the scientific applications of centrifugal force which have 
been made since the time of Musschenbreek, who, in his treatise 
on physics, calls attention to its ape: Professor Thury, of 
Geneva, thinks the following might be ded :—Measurement of 
the adhesion of liquids and solids ; separation, total or partial, 
of a dissolved y from its solvent; separation of the consti- 
tuents of alloys—kept in fusion by means of Bunsen burners— 
separation of liquids of different densities; production of high 
vacua ; modification of crystalline forms, possibly ; depolarisation 
of electrodes in some circumstances of electrolysis ; modification 
of the organisation of embryos in the EB 5 observation of a 
body in a very rapid circular motion, as i it were motionless, 
but this last has long been employed. 

RESEARCHES on diffusion have recently been described in the 
Comptes Rendus by M. Joulin. This ot eee relates to con- 
densation of various gases by porous ies—charcoal, dry or 
saturated with liquid—the pressure being varied from a few 
centimetres to 4 atmospheres, and the temperature from 0 deg. to 
100dey. ‘The absorbent was put in a glass tube which com- 
municated, through tubes with cocks, with a manometric 
reservoir and a mercury pump. The saturation of dry 
charcoal with oxygen, nitrogen, or hydrogen is instantaneous, 
but with carbonic acid slow. Saturation with gaseous mixtures 
is slower than that with each of the constituent gases. Charcoal 
soaked with alcohol condenses much less than if soaked with 
water, and is saturated with gas much more slowly. 

Signor Agostini finds that if through a drop of mercury 
lying on a surface not wet by it, a current be sent in vertic 
direction, it rotates under the influence of the earth’s magnetism, 
as.may be seen if a few particles of lycopodium powder be strewn 
on it. Similarly a mercury drop rotates when placed on the sur- 
face of a steel magnet, and e.g. the magnet connected with the 
positive pole of a very weak element, while an electrode 


penetrating the drop from above is connected with the | passe 


negative. From the strength and direction of rotation of a 
number of such drops one se 4 in general make visible the dis- 
tribution of the magnetism, the neutral points, &c., both in the 
magnetic bars themselves, as when an iron brought 
coaxially near to one end, or into contact ; also in the latter. 
Nature says the results of previous experimental measurements 
are thus confirmed. 

At a recent meeting of the Physical Society Mr. W. Chandler 
Roberts, F.R.S., drew attention to an explanation which has 
recently been suggested by Dr. Van Riemsdijk, of Utrecht, to 
account for the “flashing” which attends the solidification of 
cupelled buttons of gold and silver. He showed experimentally 
that at the point of soliditication the metals emit a flash of 
greenish light, which Dr. Riemsdijk thinks is probably due to 
the globules being really in what is known as the superfused 
or surfused state ; that is they fall some degrees below their points 
of solidification without setting, and the change from the liquid 
state is accompanied by the liberation of the latent heat of 
fusion, which again heats the globule and renders it incandescent. 
In an attempt to obtain inductions as to the state of certain 
fused metals by the aid of the induction balance, Mr. Roberts 
was able to show that the resistance of silver in the molten state 
is far greater than when the metal is solid, and, on the other 
hand, he had confirmed De La Rue’s statement that the resistance 
of molten bismuth is less than that of the solid metal, and he 
also obtained evidence that bismuth in cooling may be made to 
pass through a superfused state similar to that which occurs in 
the buttons of gold. 


THERE are many millions of acres of land in the Far West of 
America almost valueless owing to the perpetual drought. The 
arid region of the United States embraces 900,000, acres, 
lying in the Territories of Arizona, Dakota, Idaho, Montana, 

ew Mexico, Utah, and Wyoming, the States of Colorado 
Nevada, California, Kansas, Nebraska, Oregon, and Texas, and 
the Indian territory. Not 1 percent. of this vast area has been 
sold. It has been ascertained that about 200,000,000 acres are 
mountainous land, upon which agriculture cannot be successfully 
carried on, even with an abundance of water. Of the remainder 
200,000,000 acres are lava lands, covered with cinders, &c., lands 
without soil or vegetation, and desert: plains of deitting sand, 
On the greater part of the 500,000,000 acres not included above 
valuable crops can be raised by the aid of water. By spreading 
the water of streams over the land while the crops are growing 
several thousands of acres have already been reclaimed, but 
according tothe New York Times, these methods can be applied 
to not more than 15,000,000 acres. There remain 485,000,000 
acres which are now used only for pasturage, and on which the 
vegetation is so scanty that they are almost worthless. It has 
been shown that water is all that is needed to fertilise what 
tees be described on maps as the Great American 


MISCELLANEA, 
Tue ing into the causes of the Tay Bridge failure is to be 
resumed on Monday next, the 19th inst., in Westminster Hall. 


A BILL authorising the Secretary of the American Navy to 
eal cotton co into the navy has been passed by the 
mate. 


Tue streel orderly bins which have long been in use in London 
have been recently adopted in Berlin in the streets paved with 
asphalte or wood. 


THERE are four steam yachts now building at Chester, Phila- 
delphia, and Newburgh, U.S., which, when finished, will make 
a race to Southampton, England. The pool will be £12,000. 

InrenpinG exhibitors at the Royal Agricultural Society of 
England’s forthcoming show at Carlisle should observe that the 
stock entries close on lst May next, not on 1st June as in former 
years. 

Wacons and trucks on the German railways are all fitted with 
spring buffers, the barbarous coupling breaking solid buffers 
formed by the projecting ends of the heavy longitudinal timbers 
being own, 

SzveraL chambers in the Temple will shortly be placed in 
communication by telephone with the law courts at Westminster 
and the Houses of Parliament, the Metropolitan District Rail- 
way being utilised for the purpose. 

On the afternoon of the 12th eleven persons were killed and 
several injured by the explosion of a still for the manufacture of 
creosote, at Silvertown, near North Woolwich, on the premises of 
Messrs. Burt, Boulton, and Haywood. Great loss was caused by 
the subsequent fire. 

Government of the colony of Victoria the 
expenditure of over a million sterling on acanal. Some day, 
says the Australian Star, which is always grumbl a canal 
will be made from Port Augusta to the north of Lake Eyre, but 
the interior will have first to be thickly populated. 

Tuer Goldsmith’s Company are about to make an annual t 
of £300 for three years in order to provide suitable practical and 
technical instruction at the Horological Institute for apprentices 
and improvers; and the City guilds are also subscribing a sum of 
£500 as a donation. 

A werreR from Stockholm to the Norddeutsche Allgemeine 
Zeitung states that Herr Krupp, of Essen, has concluded a 
contract with Koten’s Joint-Stock Company, whereby the latter 
undertakes to deliver to the former 1,300,000 centner of Swedish 
iron ore during the present summer. ‘The ore will be conveyed 
by steamers from Oxeloesundhafen to Stettin and other Baltic 
ports, and carried thence by rail to the great works in Westphalia, 


A CHANGE in the Austro-Hungarian patent laws has been made 
by which the procedure is simplified. TYhe Austrian Ministry of 
have decided that henceforth poy applying for 
Austro-Hungarian patents are not required to furnish a legalised 
copy of prior ‘‘ foreign patent,” nor will it be necessary to prove 
to the authorities that the Austrian patent has been worked 
within the prescribed term, as has hitherto been the case, although 
the proper working must not be neglected. 


THE Government of India have decided to increase the allot- 
ment for the Madras Harbour Works for 1880-81 from seven to 
twelve lacs, and have requested that a Budget Estimate, worked 
up to this sum, may be prepared and submitted with the least 

ible delay. Both this addition of five lacs and that of 
Ris.190,000 sanctioned for 1879-80, are assigned from on 
Imperial funds, on the understanding that interest will be pai 
upon these amounts as if they had been granted as part of the 
Productive Public Works allotment, and that the Government of 
Madras will undertake that there shall be no obstacle to the 
legislation required to secure for the Public Treasury interest 
upon the whole capital cost of the work as agreed upon, 

M. pe Lesseps arrived at Liverpool on the 12th inst., in the 
White Star steamer Adriatic, he engagements of M. de 
Lesseps did not permit time for the members to be invited to 
hear his address, but he has promised to return to Liverpool on 
an early day to deliver it. M. de Lesseps paid a visit to the In- 
stitution of Civil Engineers, of which he has been elected an 
honorary member, on ‘Tuesday evening. In a speech in 
French he referred to the position of the Panama Canal question, 
and said he had been asked seventy-five questions at a meeting in 
New York, and answered all, and that he shail revisit London 
for the same purpose shortly. 7 


Mr. Witt1am Huntwey, a pupil of George Stephenson, has 
just died at the age of 82. In 1823 he entered the employment 
of Messrs. George Stephenson and Co., of Newcastle, remainin 
with the firm for ten years. While working with the distinguish 
engineer he podbarwd 4 the first locomotive engine that drew a 
nger train, under Stephenson’s personal superintendence, 
and Huntley had the honour of working it alternately with him 
on the memorable 27th of September, 1825—the first day that a 
train over the Stockton and Darlington Railway. Mr. 
Huntley subsequently removed to Dundee. In the year 1853 he 
patented a valve regulator, by which a greater amount of work 
was obtained out of an engine with a diminished quantity of fuel. 
He afterwards advocated the introduction of a continuous grip 
brake system, to enable drivers to pull up their engines within the 
length of their train. 


On Saturday last Messrs. Wigham Richardson and Co., 
Neptune Shipyard, Low alker, launched a magnificent 
vessel from their yard. The ship is intended for the a 
Générale Transatlantique of Paris, and was named “ Villa 
d@’Oran.” She is one of the thirteen to be built in this country for 
the same owners, Messrs. Richardson having another of exactly 
the same size and dimensions well forward on the stocks at present. 
Four are being built by Messrs, Elder and Co., of Glasgow, two by 
Messrs. Inglis, Glasgow, two by Messrs. Caird, Greenock, and 
three others of a smaller size are being built by other builders on 
the Clyde. Her dimensions are 320ft. long, 334ft. breadth, and 
25}ft. depth. Her tonnage will exceed 2000 tons, and her engine 
power will be capable of working up to 2000-horse power, and 
with such engines it is expected she will make, when fully laden, 
14knots an hour. The engines are well forward, and are as 
made by Messrs. Wigham Richardson and Co., in the same yard. 
The vessel is one of the largest nger ships ever built on the 
Tyne, and, when completed, will certainly rank amongst the best 

assenger ships afloat. The Villa d’Oran will e between 
arseilles and Algiers, and will the postal service between 
the two countries. She will carry fully first-class passengers. 

Accorpine to the plans rare by Herr Dahlstrom, to whom 
a preliminary ion for the enterprise has been yer the 
proposed ship canal from the Baltic to the North will be 
traced from the Bay of Kiel to Brunsbuttel, in the estuary of the 
Elbe. Its depth throughout is to be 20ft. Yin. ; its width at the 
surface of the water 160ft., and at the bottom 64ft., the banks 
consequently having a very gentleslope. Provision will moreover 
be made, by the adoption of a peculiar system of locks and 
reservoirs, for increasing the depth of the water to 25ft. or 26ft. 
whenever it may be desirable to do so; and this depth will allow 
of the pi e through the canal of the heaviest German ironclad 
afloat—the Koni ilhelm, a vessel of 9603 tons displacement, 
and the largest ship in the German nav , drawing only 26ft. The 
canal can, it is calculated, be completed in six years, and will, it 
is estimated, cost £3,750,000 or about two millions and a-quarter 
less than the estimates made a few years ago of the cost of con- 
structing a canal 31ft. deep and 224ft. wide at the surface of the 
water. In size, it may be added, the proposed Baltic and North 


Sea Canal does not compare unfavourably with the Suez Canal, 
the width of this at the surface of the water being 172}ft., the 
width at the bottom 70ft., and the depth about 26ft, Sin. 
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FOREIGN AGENTS FOR THE SALE OF THE 
ENGINEER. 


PARIS.—Madame Boyveau, Rue de la Banque. 
BERLIN.—Asuer and Co., 5, Unter den Linden, 
Booksellers. 


TO OORRESPONDENTS. 
*,* In order to avoid trouble and i 
orm 


é which do not comply with 
these instructions. 
*.* All letters intended for insertion in Tus ENGINEER, oF 


containing must be accompanied by the name and 
address of writer, not necessarily for publication, but as a 
proof of good faith. of 
anonymous communications. 

(Bradford). —Not yet published. 

G. B.—Apply to the Secretary, 10, Victoria-chambers, Westminster. 

Enquirer.—Spretson's “ Casting and Founding” will probably afford the 


you It is published by Messrs. BE. and F. N. Spon, 
G. J. B. — You will find information, with specimen examination 
, concerning county surveyorships, im THE ENGINEER for March 14th, 


E. H. Y. (Cardiff).—The articles oa the “ Bilbao Iron Ore District” to 
which you refer, appeared in Tur ENGINEER for July 25th, Sept. 17th, 
Nov. 2ist, and Dec. 5th, 1879. 

W. W.—There are several books on the subject, Owen's “ Modern Artillery,” 
Jor example. In Tue Enoineer for August 15th and Oct. 3rd, 1879, you 
will find illustrations of Krupp's and Armstrong's breech-loading guns, 


BUCKLEY'S PISTONS. 
(To the Editor of The Engineer.) 
dent give me the name and address of the 
piston, or the address of the patentee? I 


ons, but cannot trace out the maker. 
‘uy, April 9th. A. G. A. 


SPENCE’S METAL. 
(To the Bditor of The Engineer.) 


agents for the sale of Spence’s patent metal. 


my firm, Messrs. J. Berger Spence and Co., 31, 
, E.C., April 13th. 


SUBSCRIPTIONS. 

HE ENGINEER can be had, by order, from any newsagent in town or country 
at the various railway stations ; or it can, if preferred, be supplied direct 
from the office, oa the following terms (paid in advance):— 

Half-yearly (including double number)... .. .. £0 148. 6d. 
Yearly (including two double numbers).. .. .. £1 98 Od, 
If credit occur, an extra charge of two shillings and sixpence per annum will 
be made. Tue ENGINEER is Ss. Sor transmission abroad. 
Cloth Cases for binding Tue ENatneer Volume, price 28. 6d. each. 
The following Volumes of Tuk ENGINEER can 18s. each ;— 


be had, pri 
Vols. 3, 5, 10, 14, 21, 24, 25, 26, 38, 39, 40, 41, 42, 44, 46, and 47, 


following rates will receive Tak ENGINEER weekly and post-free. Sub- 
by Post-office order must be accompanied by letter of advice 
isher. Thick Paper Copies may be had, if preferred, at increased 


Post-ojfice Order. -- Australia, Belgium, Brazil, British 
Cape of Good Hope, Denmark, 

France Bb only), Germany, Gibraltar, India, Italy, Japan, Mal! 
Natal, Netherlands, New Brunswick, Newfoundland, New South Wales, 
New Zealand, Portugal, Roumania, Switzerland, Tasmania, Turkey, 
United States, West Coast of Africa, West Indies, China vid Southampton, 
Cyprus, £1 16s. 

Remittance by Bill in London.—Austria, Buenos Ayres, Ceylon, France, 
and Algeria, Greece, Ionian Islands, Norway, Panama, Fora’ Russia, 
Singapore, pesto, Sweden, £116s Chili, Borneo, and Java, £2 5s. India 


via Brindisi, 
ADVERTISEMENTS. 


*,* The charge for Advertisements of four tines and under is three shillings, 
for every two lines afterwards one shilling and ew s odd lines are 
charged one shilling. The line averages seven . When an adver- 
tisement measures an inch or more the charge is ten shillings per inch. All 
single advertisements from the country must be accompanied by stamps in 
payment, Alternate advertisements will be Pacer. with all practical 
regularity, but regularity cannot be guaranteed in any such case. AU 
except weekly advertisements are taken subject to this condition. 

ADVERTISEMENTS CANNOT BE INSERTED UNLESS DELIVERED BEFORE 

Srx o’cLock on THURSDAY EVENING IN EACH WEEK. 

*,* Letters reloting to Advertisements and the Publishing Department of the 
paper are.to be addressed to the Publisher, Mr. Riche ; all 

letters to be addressed to the Editor of Tak ENGINEER, 163, Strand, 


MEETINGS NEXT WEEE. 
THE or Crvit, Encingers.—Tuesday, A; 20th, at 8 


Discussion on and Drainage Works ;” time perm: 

“ Loa Amsterdam Ship Canal,” by Harrison Hayter, M. Inst. C.E. 
NSTITUTION OF MECHANICAL ENGINEERS.—Thursday and Friday, A) 
22nd and 28rd, at 7.30 p.m. each day, in the Hall of the Intitvtion ot 

Civil Engineers, Great George-street, 8.W. 
AND MEcHANIcAL Enoiveers’ Society.—Thursday, 22nd, 
at 7 p.m.: “ Roof Construction in the Middle Ages,” by Sark HL Rew. 


after which the fi 


ometer, J. W. Zambra, F.M.8. 

Society oF Arts.—Monday, A 19th, at 8 p.m.: Cantor Lectures, 
“The Decoration and Furniture of Town’ es,” by Robert W, Edis, 
F.S.A. Lecture IIL Furniture, Ancient and M: eral. Con- 
structive Furniture: Mantelpieces, Fireplaces, Fe , Closets, Lava- 
tories, Window-seats.—Wednesday, April 2ist, at 8 p.m.: Ordinary 
meeting, ‘‘ The Present System o yy eo Use by Artist 

Compared with that of the Old Masters,” by W. Holman 


Painters, as 
Hunt. Sir Coutts Lindsay, Bart., will preside. 


DEATH. 
On the 26th March, near Aden, on board the Peninsular and Orien 
o- y's steamship Nepaul, on his way home from India on sick loos, 


25th year, WiLLIAM CHARLES Hutcuinson, Public Works 
eldest son of Major-General C, 8. Hutchinson, 
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BELL-MOUNTING, properly signifying the appendages 
and their mode of ty large belle they | bell 


may be swung singly or in is often incorrectly called 
applicable to the means by whi 
signals, are made to act. the latter, though 


‘| have been 


inferior branch of technical art, the improvements intro- 
duced during the last twenty years have many an 
varied, and such refinements, some of them as in electric 
jase“ ing, have been drawn from amongst the best 
me 0 


applied science, that bell-hanging may now 


.| be said to possess quite a repertory of methods and 


appliances still in great part unwritten, and awaiting a 
literature of its own. Our present purpose, however, is 
confined to offering some considerations upon certain 
innovations on the ancient and long-established methods 
of mounting large bells which have been proposed, an 

to a very limited extent, already put in practice, an 

some notices of which have from time to time appeared 
in our pages. Chief amongst these is to be found the 
proposed substitution of iron for wood-mounting; and 
the direct attachment of the bell to its mounting by a 
single iron bolt passing through a hole in the centre 
of the crown of the bell, the head of this bolt within 
the interior of the crown of the bell being so fashioned 
as also to sustain and keep in place the staple or axis 
about which the clapper, when the bell is swung, shall 


vibrate. By this arrangement the somewhat complex 
castings of “the canons” upon the crown of the bell is 
supersed 


ed ; and some aoenens both in bell-metal and in 
workmanship is produced. The most prominent advan- 
tage, however, promised by this method, i 
bell and clapper are only attached through the single 
central bolt to the mounting, so by slacking slightly the 
nut of that bolt the bell itself may be swivelled round 
through any desired arc of its mouth, so as to present at 
will new p upon which the clapper may strike when 
after long continued percussion the old place of the blow 
may have become more or less indented. Then it is 
alleged also that bell-mounting entirely of iron is 
less costly—bell and mounting being both taken into 
consideration—and is much more durable than timber- 
mountings, as durable in fact as the bell itself. 
Some of these, at least, are certainly plausible advan- 
tages, but a little impartial consideration will, we think, 
cause most competent mechanicians to arrive at the 
opinion that some of the alleged advantages are 
nominal rather than real; while others are obtained not 
without some sacrifice of conditions, the reality of the 
advantage of which does not admit of doubt; and that 
pe ure the whole the ancient and time-honoured method 
of mounting large bells is probably the best as yet 
devised. This applies whether the bells are to be swung 
ormerely bolted to timber stocks carefully fitted to the 
canons, and pressed into contact and secured to these by 
several strap bolts, which, with the hoops and pivots 
forming the axis of oscillation, are almost the only iron 
forming any part of the bell-mounting. eee 
It is a mistake, often repeated orally and in print, that 
timber was employed for bell-mounting—including the 
extremely ingenious and effective devices of joinery 
exhibited by the ancient timber bell-wheels, with their 
ved rim for the bell-rope—from motives of economy. 
he earliest authentic examples of timber-mounted bells 
which have reached our time do not, we believe, date 
quite so far back as the twelfth century of our era. For 
our present pur it is sufficient that it was not the 
costliness of malleable iron which evolved the prevalent 
method of casting bells with canons upon the crown, 
and timber mounting secured thereto, As in the case of 
church organs, church bell-mounting was slowly elabo- 
rated and thought out’ by monks and secular clergy, who 
were not only the best educated men of their day, and 
almost its only intellectual life, but were also the architects 
and practical builders—the creators in short—of Gothic 
architecture, and often the military engineers and scientific 
soldiers, the road makers and bridge builders of their 
day. It would be wonderful, therefore, if the method of 
bell-mounting which they evolved was the mere issue of 
poneny and ignorance. Indeed, that the cost of iron 
nothing to do with the matter is evident when we 
consider the lavish use that was made of it between 
the fourteenth and the seventeenth centuries in mere 


ornamental smith-work. We should also bear in mind 
that iron, probably produced direct by the smith from 
wdei ematite, as it continues to be at the present 


our in the remote provinces of Southern Italy and 
Sicily, was chea — nearly 900 years ago, in the 
days of Duke William of Normandy, to be employed for 
horseshoes of every description. If, therefore, the 
sparing use of iron in bell-mounting was not the result 
economy, its use in combination with timber must 
the result of choice. The modern innovator 
who proposes to supersede it by iron bell-mounting, into 
which no wood enter, should pause to consider 


G.M-| whether his innovation may not be one in a wrong 


direction. The ancient canons served the purpose of the 
bell-founder, in that they were so many “rising h % 
tolerably uniformly distributed over crown of the 

so as effectually to enable scoriz and air bubbles 
to flow off, and yet, by their division into many small 
jets, to avoid the evil fikel y to arise from the production 
of hollow spaces, or “draws,” due to the powerful con- 
traction produced at the junction of the crown of the 
bell of one or more “ rising heads” of large diameter. 
This evil is almost certain to arise in bells cast without 
any canons—for some sort of “ rising head” there must 
be, not only to clear away scorize from the crown, but 
to secure for it the solidity due to the hydrostatic pres- 
sure of some head of metal at the moment of consolida- 
tion. This seems to s t itself as an obvious objection 
to casting a bell with a plain crown, from which one 
" ee or several, must be afterwards mechanically 
severed. An exact cunsideration of the weakening 


effects on any ret of metal, flat or dish-shaped, of either 
casting or drilling a hole in its centre, is fully supported 


by what is certainly known with respect to all metals 
consolidating from fusion, especially those which, like 


on cooling. 


Upon the system of iron-mounting, the head of the 
central bolt upon which the suspension entirely de 
must be always held rigidly in metallic contact wi 
can only be effected by 


the 
interior of the crown, w the 


od, is that as the| V 


draw of the bolt, elastically elongated by the draw 
of its nut. As soon as this condition is altered, so that 
the head of the bolt has its contact loosened to however 
small an extent, the sound of the bell must be impaired, 
and if rung in this condition the risk is incurred of a 
piece being pulled out of the crown of the bell. The 
stock, if formed of well-seasoned and well-chosen timber, 
requires — moderate pressure from the nuts of the 
suspending bolts to cause it to afford a fine elastic 
cushion-like pressure against the canons, which under 
the moderate vicissitudes of dryness and moisture to be 
found in a well-constructed belfry may not require to be 
restored by tightening up the nuts of the suspending 
strap-bolts for several years. Every nut in contact with 
a bell is certain after a certain lapse of time to lose 
more or less of its firm bearing if that be due to screwing 
up of one rigid metal against another by the mere effect 
of vibration, aided or not by the formation. of rust. 
Instances in proof of this are afforded upon an immense 
scale by the well-known fact that wrought iron viaducts, 
in cases where the stress of a rolling load exceeds a very 
low strain per square inch of section, are known to have 
their rivet heads, which have been closed at a red heat, 
shaken loose by the tremour of a few years’ traffic ; this, 
for example, proved to be the case with the Crumlin 

iaduct constructed of Warren —— the rivetting of 
_— had all to be done a second time after a few years’ 
wor 


There are some other points which would justify more 
extended remarks upon this subject ; these we shail pass, 
except to remark that the assumed advantage of being 
able to change the striking place of the clapper seem at 
least to be overrated. There are old bells in Germany, 
France, and Belgium which have been rung for centuries 
without the production of any such deformation at the 
spot struck as to be of material importance in any sense ; 
but in any event it would not be difficult to devise such 
a suspension of clapper to a bell provided with canons as 
should enable its striking place to be changed at pleasure. 
We have, perhaps, said enough to justify the thought 
that the substitution for timber of mounting wholly of 
iron may not be without some disadvantages. 


THE DELAY IN METROPOLITAN STREET IMPROVEMENTS. 


THE circumstance of a gentleman being robbed of his 
gold watch and chain a few days ago, while walking 
along a street in the vicinity of Leicester-square, has 
aroused a discussion in which the thief has been for- 
gotten, and the Metropolitan Board has been made pro- 
minent. The thief was chased, but could not be caught 
—not only because his confederates knocked the gentle- 
man who pursued him down, but because the culprit was 
able to elude pursuit by plunging into a labyrinth of 
brick and mortar, to which the name of “The 
Robber’s Maze” has now been given. In plain 
English, the place is an assem))lage ‘doorless hovels,” 
constituting the “slums of Newport-market.” The houses 
—if they deserve the name—are unsavoury and over- 
crowded, and the entire neighbourhood abounds in 
curious ramifications, offering the greatest possible 
chance for the escape of a delinquent who happens to 
be “wanted” by the police. That such a sanctuary for 
rogues should exist so far west in the metropolis is 
enough to excite a feeling of astonishment and indigna- 
tion, and the public mind is perhaps a little relieved to 
find that there is somebody who can be metaphorically 
hanged on the occasion. It has been remembered that in 
1877 the Metropolitan Board of Works obtained an Act 
of Parliament for the purpose of carrying a new street 
through the plague-spot in question, so as to sweep away 
the whole concern, and relieve the metropolis of this 
highly objectionable rookery. Down to the present hour 
there are no signs of the new street, and the houses are 
all the worse for the three years which have elapsed 
since they were threatened with demolition. Fated to be 
destro: nobody cares for their improvement. The 
landlords consider whitewash a waste of money, and that 
which was bad is now og worse. 

“The cure for all this evil rests with the Metropolitan 
Board of Works.” Such is the statement which goes 
forth, and such, of course, is the appearance of thin 
But “The Robber’s Maze” simply represents a difficulty 
growing out of the care which Parliament exercises for 
the a of the working man. We are not referring 
to the Artisans’ Dwellings Act, but to another Act more 
stringent and awkward still. By the former statute the 
Board can demolish the houses on an “ unhealthy area,” 
and make a clear space for sumebody to build upon, the 
plan for the new structures being such as to provide for 
the accommodation of as many of the working class as 
were dislodged from the original buildings. The working 
of this Act is, according to some people, far from satis- 
factory; but the particular statute which relates to the 
“Robber’s Maze” has the character, in certain cases, of 
not working at all. This unlucky piece of legislation is 
an Act obtained by the Metropolitan Board for the 
——_ of carrying out certain street improvements in 

ndon—that is to say, the widening of some of 
the existing streets, and the construction of new 
lines of thoroughfare. The scheme altogether was 
very grand, the estimated gross cost being about 
£3,700,000. One of its most conspicuous features 
was a new street from Tottenham-court-road to 
Trafalgar-square, involving the removal of the Newport- 
market slums. But the carrying out of these projects 
was associated with a condition by which the Board was 
prohibited from taking possession of fifteen houses or 
more, occupied by persons belonging to the pone | 
class, unless sufficient accommodation had been provid 
elsewhere for the persons so dislodged. It is this proviso 
which has brought things to a standstill. The Metropo- 
litan Board has made two applications to the Home 
Secretary for the exercise of his power to release the 
Board from so onerous a condition. How is the Board 
to begin, if in the very first instance it must find lod, 
for thoes who are to be displaced? On the other hand, 
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it is pleaded that if the Board cannot find lodgings for 
the parties it seeks to eject, these parties themselves must 
be sorely distressed if turned out of doors to shift for 
themselves. Without — to discuss this part of 
the question, the Board predicts that if the law is to be 
observed in all its strictness, street improvements will be 
delayed to an almost indefinite period, and the cost will 
be considerably increased. Hence it is that the slums of 
Newport Market continue to exist, with all the consequent 
peril to travellers who pass that way, and with a constant 
deterioration in the morals and habits of the wretched 
inhabitants. 

The. Artisans’ Dwellings Act is not working well in 
London, and the Metropolitan Streets Improvement Act 
of 1877 is in a state of collapse. The presence of the 
iabouring classes in London thus exhibits a problem as 
intricate as the maze itself round Newport Market. The 
effort to provide them with houses fit to dwell in, and 
to protect them from having no houses at all, seems just 
now to bring about the very evils Parliament sought to 
— With a new Government and a new Home 

retary the question will perhaps be re-considered, and 
we may at least expect that the Metropolitan Board will 
try to get its bonds loosened, so that it may go to work 
with greater freedom. Concerning the Artisans’ Dwell- 
ings Act, we may indulge the hope that time will put 
things somewhat to rights, though the process is slow, 
and the intermediate period one of enhanced suffering, 
while at the end of all comes a heavy financial deficit. 
The Streets Improvement Act, in relation to the western 
schemes, appears to be almost impracticable, unless 
the power of release given to the Home Secretary is 
ah apm so as to enable the Board to pull down 
without first finding lodgings for the people who are to 
be turned out. The law must be made to work in some 
way or other, or else the schemes of improvement will 
have to be given up. 


TORPEDO BOATS. 


Porvtar opinion holds that when the Government pur- 
chases a torpedo boat, that boat is delivered ready for service. 
Popular opinion is in this instance, as in many others, 
completely wrong. When a torpedo boat is delivered to the 
Admiralty, the dockyard men take her in hand, and half pull 
her to pieces in order to fit her for the discharge of her duties. 
Funnels are shifted, bulkheads cut through, and various other 
things done which may compromise the qualities of the 
boat as she left her builders’ hands. There is, we are happy 
to say, now a prospect that this very absurd system will 
abandoned, Messrs. Yarrow and Co., of Poplar, are the first 
to introduce the desirable change. Their boats are, we under- 
stand, to be delivered complete and ready for service in future. 
The system which they have introduced has found favour with 
Government principally because of the important improve- 
ments which Messrs. Yarrow have recently introduced, 
improvements which promise to go far to remove some of the 
most serious obje:tions urged against the torpedo, and to 
render it a more terrible weapon than it has yet proved to be. 
The first torpedo boats depended for their destructive efficiency 
on torpedoes carried at the ends of long poles run out from 
the bows. Subsequently two side torpedoes, also carried on 

les were added, but it was none the less necessary that the 

t should approach within a few feet of the ship to be 
destroyed, a work of great difficulty anddanger. Recently, 
however, an attempt has been made to combine the use of the 
fish torpedo with that of the torpedo boat. The fish has 
however been discharged, in the case of the Lightning, from 
a pneumatic tube in the bows, while in second-class boats it 
is fired from a cradle prt over the side amidships ; in either 
case the torpedo boat has to stop. Messrs. Fou have 
introduced a totally new arrangement, which consists in 
building into the forward part of the boat two troughs, or 
half tubes parallel to each other, in which the two torpedoes, 
comprising the armament of the craft, lie ready for use. Im- 
mediately behind, and protected by a turtle shield, are a 
ae of impulse tubes of the ordinary piston-rod type, 
worked by compressed air, and these tubes are so arranged 
that at the will of the officer in charge either one or both 
torpedoes can be instantaneously ejected without causing any 
loss of speed to the boat or necessitating the presence of any 
of the crew on deck. The boats are provided with two 
funnels abreast, but well apart, so as to allow of a clear space 
in the middle of the deck, and the rear of each craft is pro- 
tected by a swivel gun. Messrs. Yarrow are also construct- 
ing a large torpedo boat for the Russian Government, which 
will be capable of steaming from the Thames to St. Peters- 
burg. ‘This vessel is fitted with two funnels and a 
curved deck. She is 100ft. long and 124ft. beam. 
Her propeller is a two-bladed screw, and she is fitted 
with two rudders, one over the screw shaft, and the 
other a bow rudder, arranged in a way which has 
already been fully described in our pages. This formidable 
craft will carry no fewer than six fish torpedoes, two of 
which will be l4in. diameter, the regular English size, 
while the others will be much larger, of the Russian 
pattern. These are fired from two torpedo guns, or impulse 
tubes, built into the boat forward, and covered by a turtle- 
back deck, which not only protects the gear, but adds con- 
siderably to the seaworthiness of the craft. The conning 
tower, whence the torpedoes are fought and the boat is steered, 
is immediately at the rear of the turtle, and has thus an unob- 
structed view. It will be seen that with such craft, it will not 
be necessary to go within less than 300 or 400 yards of the ship 
to be destroyed, and the torpedoes can be fired without check- 
ing the speed of the vessel. The dropping of the spar torpedo 
into the water was always followed by either of two results, 
The speed of the boat was reduced below about eight miles an 
hour, or the spar was broken; besides, it was impossible to 
steer the boat, which thus became practically slow and 
unmanageable just when speed and handiness were most 
wanted. The use of the fish torpedo as proposed by Messrs. 
Yarrow considerably elevates the torpedo boat in the scale of 
offensive weapons. 


COAL AND IRON INTERESTS IN PARLIAMENT. 


ALTHOUGH the coal and iron interests of the kingdom were 
largely represented in the last Parliament, the returns of the 
nt election go to show that they will be at least as 
eos represented as they have mn. Mr. Brogden, 
so well known in connection with the iron trade, has 
been elected for Wednesbury. Mr. C. Seeley, who with 
Mr. Wright represents Nottmgham, is largely interested in 
collieries there ; but Mr. S. Isaacs, the lessor of the Crofton 


Collieries, has been rejected, although he sat in the last 
Parliament. North Nottinghamshire has returned two gentle- 
men whose families are interested in the coal trade, Viscount 
Galway’s family. being the lessees of the Monkton Main 
Colliery estate, whilst Mr. C. 8S, Foljambe is the son of Mr. 
Foljambe, of Osberton, the member for East Retford, 
who owns a mineral royalty in South Yorkshire. Mr. G. 
N. Newdegate, the mem for North Warwickshire, 
has a colliery at Nuneaton, Stalybridge has returned 
the son of a large iron merchant at that place; whilst 
Mr. 8. Wortley, the Conservative member for Sheffield, 
is related to the Earl of Wharncliffe, lessee of the Wharncliffe 
Silkstone Colliery estate in South Yorkshire. Mr. E. Barnes, 
who is connected with the well-known Clay Cross Collieries, 
has been returned for East Derbyshire, his candidature being 
largely supported by Mr. Markham, manager of the Staveley 
Works, Me J. 8. Smith, and other leading gentlemen con- 
nected with the trade. The Hon. C. Fitz-William, the mem- 
ber for Malton, is the lessee of the Fitzwilliam Hemsworth 
Main Colliery, which has just become the property of a limited 
company. Hartlepool has returned Mr. Richardson, and 
Stockton-on-Tees Mr. Jos. Dodds, both of whom are largely 
interested in theirontrade. On Wednesday week South Durham 
made choice of Mr. J. W. Pease, one of the est coal- 
owners in the North of England, and Mr. F. W. Lambton, 
brother of the Earl of Durham, who is largely interested in 
vast royalties in that district. Whitby has re-elected Mr. A. 
Pease, brother to Mr. Pease the ened for South Darham ; 
Middlesbrough, Mr. I. Wilson, one of the firm of Messrs. 
Hopkins, Gilkes, and Co., Limited. At Darlington, Mr. A. 
Fry, the head of Messrs. Fry, Janson, and Co., ironmasters 
of that emg has been elected ; whilst Banbury has made 
choice of Mr. B. Samuelson, of Middlesbrough, the owner of 
large ironworks there. The Hon. J.C. Dundas, brother of 
the Earl of Zetland, who owns large royalties in Cleveland, 
has found a seat at Richmond. York has selected as one of 
itsrepresentatives Mr. J. J. Leeman, whose family is interested 
in works on the Tees. ‘The member for Kendal, Mr. J. 
Whitwell, is interested in ironworks at Barrow; whilst Sir 
E. Colebrooke, who represents Lanarkshire, is an ironmaster. 
Amongst the defeated candidates are to be found Mr. J. C. 
Pope, chairmanof the Denaby Main Colliery, near Mexbro’, son 
of the late Mr. Pope, the head of Messrs. Pope and Pearson, the 
noted colliery owners. Pontefract rejected Mr. J. C. Shaw, 
of Darrington Hall, a large district coalowner, and Mr. Green, 
of Heath Hall, the well-known maker of fuel economisers. 
Mr. W. B. Beaumont, of Bretton Hall, Yorkshire, member 
for South Northumberland, is the largest owner of lead mines 
in the kingdom. The Marquis of Hartington, returned for 
one of the seats in North-East Lancashire, and his brother, 
Lord Edward Cavendish, member for North Derbyshire, 
are both the sons of the Duke of Devonshire, chairman 
of the Barrow Colliery Company, and the lessee of the Stavele: 
coalfield, as well as a local coalowner. The Hon. W. H. 
Fitzwilliam, member for the South-West Riding, is interested 
in the coal trade, and Mr. R. Winn, member for North 
Lincolnshire, in ironstone. 


THE REALISED PRICE OF IRON. 


Tue report of the accountant under the sliding scale 
arrangement in the North of England shows how much the 
realised price of iron lags behind that of the market price. 
The market rate during the past three months has varied 
between 50s. per ton so | 63s. per ton, and it appears that the 
realised rate has been between 42s. and 43s. per ton. It is 
evident from thisthat the makers of Cleveland iron generallyhave 
been receiving considerably less profits than had been expected; 
though in all probability the rates they are now getting 
will approach nearer to the reduced quotations in the market. 
The sliding scale — are likely to become of value 
beyond that originally anticipated, for they must act as 
checks to the excessive fluctuations of the market. The 
advance in the } poy is considerable during the quarter—about 
6s. per ton, and so far as present indications are to be relied 
upon, it is likely to be followed by a further advance during 
the quarter now entered upon, for the contracts that kept 
down the average are being worked off, and many of those 
now running are at higher figures. It is evident that the 
recent check to the advance in the prices of iron will do much 
to revive the demand, when it is felt that its full influence 
has been known, and it may be expected also that the 
realised rates in the future will be nearer to those of the 
market ; for it is chiefly when the rate of advance is rapid 
that the difference between the two is large. The statistics, 
moreover, are valuable, because they must tend to lessen the 
demands of the workmen by showing them that thé high 
market rates that have been known can only have been 
received in the minority of instances; and that the profits of 
the ironmasters have been much less than was supposed. 
These supposititious high profits have caused a very material 
increase in the output, which in part has caused the check ; 
but if the demand takes up and exceeds the large output—a 
not improbable supposition—a further early onward move- 
ment of prices may be anticipated. 


LITERATURE. 


The Mechanical Theory of Heat, By R. Cravusius. Trans- 
lated by Walter R. Browne, M.A., late Fellow of Trinity 
College, Cambridge. Macmillan and Co., London, 1879, 


[ConcLupine Notice] 

THE most important principle concerning perfect gases 
laid down by Professor Clausius is, A enemaeie gas 
expanding at a constant temperature, absorbs only so 
much heat as is required for the external work which it 

rforms in so doing.” No more noteworthy Ye sare 

as perhaps ever been put forward in the world of science. 
It implies, and that explicitly, the equivalence of heat 
and work ; and if its truth admits of direct demonstra- 
tion, then the doctrine is removed from the region of 
speculation or theory to that of absolute fact. urther- 
more, we are onepliet at once with the means of deter- 
mining how much heat or how much work is expended 
under circumstances which are inaccessible barriers to 
other modes of investigation. Unfortunately, the propo- 
sition hardly admits of direct proof. “We cannot,” says 
Clausius, “of course give to this principle any greater 
validity than that of the principle from which it springs. 
but must rather suppose that for any given gas it 
is true to the same extent only in whieh the law of 
Marriott and Gay Lussac is true. It is only for perfect 
gases that its absolute accuracy may be assumed. It is 
on this understanding that the author brought this 


principle into application, combined it as an approximate 
assumption with the two main principles of the mecha- 
nical theory of heat, and used it for establishing more 

own, ough it appears, as we have said, impos- 
sible to demonstrate the absolute truth of the propasition, 
it may be accepted as true without doubt ; and this the 
rather that experiments made by Joule and Thomson 
support the proposition very fully and accurately. To 
render the meaning of the statement quite clear, let us 
suppose that a cylinder of any required length contains 
one cubic foot of air, on which rests a piston one square 
foot in area, and loaded with a weight of 1000]b.; let 
the piston move without friction, and let heat be > yer 
tothe air. A slight augmentation in pressure will take 
place at first, which we shall neglect, and the piston will 


then begin to rise. When it has ascended to a height of . 


100ft., let as suppose that the process ceases. Then 
assuming no heat has been wasted in any way, it will 
be found that the total number of units of heat imparted 
to the air will have been very nearly 131, for the 
foot-pounds of work done by it will have been 100,000, 
and 100,000 + 772 = 131 nearly; and it is to be 
remembered that this holds true no matter what 
the nature of the gas; no matter what its tempera- 
ture or its density, or the pressure under which it works. 
If, however, the air is augmented in pressure while 
expanding, then a further increment of heat is added to 
it, which is expended in doing internal work in a way 
which we dealt with in our second notice of this book. 
With this, therefore, we shall not now concern ourselves. 
Having laid down his principle, Clausius proceeds to show 
how it is to be used. it would be quite impossible within 
the space at our disposal, to follow our author throngh 
his mathematical investigations and explanations. It is 
obvious that a great deal depends on the specific heat of 
gases, or the quantity required to produce a given change 
in their molecular conditions. ur author supplies at 
this stage a table of the properties of gas, which is of 
reat value. This table gives the chemical composition ; 
ensity ; specific heat at constant pressure as compared 
weight for weight with water, and volume for volume 
with air; and their specific heat at a constant volume, of 
thirty-five gases, some of them known only in the 
laboratory, as, for example, tetra-chloride of titanium. 
As an example of the difference in specific heat caused 
by conditioning circumstances, we may cite air, the 
specific heat of which at a constant pressure is ‘2375, 
while at a constant volume it is ‘1684. That of steam is 
4805 at a constant pressure, while it is ‘370 at a con- 
stant volume. Oil of turpentine gas, C,, H,.«, may be 
cited as almost an exception to the general rule, viz., 
that the specific heat of a gas is greater at constant 
pressure than at constant volume. Its specific heat 
under the two conditions is respectively ‘5061 and ‘491. 
As compared volume for volume with air, its specific 
heat is no less than 13°71 times greater. Indeed, it has 
by far the a specific heat, measured in this way, of 
“7, one of the gases cited by Professor Clausius, 
or the reasons we have stated we find it impossible 
to give the proofs of the various propositions laid down 
by our author. To do so would necessitate indeed the 
reproduction of the greater part of his book in our pages. 
e must content ourselves, therefore, with giving these 
propositions, and pointing out now and then the nature of 
the consequences which they involve. The first with which 
we have to do is, that if a gas changes its volume without 
change of temperature, the quantity of heat absorbed or 
sua off form an arithmetical series, while the volumes 
orm a geometrical series. This may be taken in con- 
junction with the proposition quoted above, and so ma; 
the following assumption, viz., that no heat whatever is 
imparted to or taken from a gas which is expanding at a 
constant temperature, the whole of the heat being at 
once conve into work. This assumption can only be 
regarded as true in the algebraicat sense; because we know 
that heat cannot be converted into work without the 
agency of matter; but,if no heat be imparted to a gas 
expanding, and doing work in expanding, then it is clear 
that the gas will play a neutral part, and its presence 
or absence will in no way affect the phenomena. We 
are here brought face to face with one of those chains of 
phenomena which abound in nature, and of which we 
can find but the first and last links—those between 
eluding our observation. Thus, although it is true that 
the whole of the heat imparted to a gas may reappear as 
external work, we have every reason to believe that in 
the first instance the heat did internal work on the gas, 
which internal work was subsequently converted into 
external work, in some pay Barings. is not understood. If 
what we have written has been followed, our readers will 
be in a position to understand not only what Clausius 
teaches, but even to form a good idea of how to set about 
calculating the work which may be done by 1 Ib. or any 
other quantity, of a gas under various conditions, and 


‘ 


thus to solve problems usually and wrongly ed as | 


extremely abstruse concerning the efficacy of hot-air 
engines. 

e have now advanced to the point where our author 
proceeds to consider the determination of the external 
work done during the change of volume of a gas, and 
here, almost for the first time, he begins to use diagrams, 
showing heat curves of various kinds. His reasoning 
and explanations are, however, so far identical with those 
of Rankine and other writers that we ma them 
over, and proceed to the consideration of the second 
main principle of the mechanical theory of heat. 

This second main principle is thus expressed by the 
author, and for the reasons we have already stated it is 
quite impossible either to reproduce his arguments or to 

ive his proofs of its truth :—“ [f in a reversible Cyclical 

rocess every element of heat taken in, positive or nega- 
tive, be divided by the absolute temperature at which it 
is taken in, and the differential so formed be integrated 
for the whole course of the process, the integral so 
obtained is equal to zero.” ‘ 

The cyclical process here referred to is that of Carnot, 
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too well known to require explanation here. What we 
may term the original Carnot process, whose nature has 
been set forth with admirable lucidity by Clerk Maxwell, 
is, however, only one of various cyclical processes, and to 
the consideration of these Professor Clausius nextaddresses 
himself. To show what our author's purpose is, and so 
to convey to our readers a knowledge of what they will 
find in his book in connection with this subject, we quote 
the following passage :— 

As concerns the transformation of heat at one temperature to 
heat at another, it is evident at once that the two temperatures 
between which the transformation takes place must come under 
consideration. But the further question now arises whether in 
the transformation from work into heat, or from heat into work 
the temperature of the particular quantity of heat concerned 
plays an essential part, or whether in this transformation the 
particular temperature is a matter of indifference. If we seek 
to deduce the answer to this question from the consideration of a 
simple cyclical process, as described above, we find that it is too 
limited for our purpose. For, since in this process there are only 
two bodies which act as heat reservoirs, it is tacitly assumed that 
the heat which is transformed into work is derived from—or, con- 
versely, the heat generated out of work is taken in by—one or 
other of these same two bodies, between which the transference 
of heat also takes place. Hence a definite assumption is made 
. from the beginning as to the temperature of the heat transformed 
into work—or, conversely, generated out of work—-viz., that it 
coincides with one of the two temperatures at which the trans- 
ference of heat takes place ; and this limitation prevents us from 
learning what influence it would have on the relation between the 
two transformations if the first-mentioned temperature were to 
alter while the two latter remained unaltered. To ascertain this 
influence we may revert to those more complicated cyclical pro- 
cesses which have also been described in the last chapter, and to 
the equations derived from them; but, in order to give a clearer 
and simpler view of the question it is better to consider a single 

rocess specially chosen for this investigation, and, by its help, 
£ bring out the second main principle anew in an altered form. 

The consideration of these questions leads us down to 
the beginning of the fifth chapter, which deals solely 
with the formation of two fundamental equations, and 
is purely mathematical. The sixth chapter deals with 
the application of the mechanical theory of heat to 
saturated vapour. The seventh treats of the fusion and 
vaporisation of solid bodies. Chapter eight deals with 
homogeneous bodies; chapter nine, with the determination 
of energy and entropy; chapter ten treats of non-reversible 
processes ; and chapter eleven introduces us to the 
application of the theory of heat to the steam engine. Of 
the remaining two chapters, the first is on the concentra- 
tion of rays of light and heat, and on the limits of its 
action ; while the last is in fact a reply-to the various 
opponents who have criticised Professor Clausius and 
disputed the accuracy of his views. An appendix on the 
thermo-elastic properties of solids, capillarity, and the 
continuity of the liquid and gaseous states, brings the 
volume to an end. We regret that we can find space for 
no more than a glance at the eleventh chapter. It is 
perhaps due to our author, however, that we should give 
the following extract from his work, to show the part 
which he has Poe in the development of the mecha- 
nical theory of heat. The extract in question is from 
the twelfth chapter, and runs as follows :— 


A very definite utterance on the then position of the question 
was given by the celebrated English physicist, now Sir Wi'liam 
Thomson, in an interesting paper which he published in 1849— 
when most of the above-mentioned researches of Joule had 
already appeared and were known to him—under the title, ‘An 
Account of Carnot’s Theory of the Motive Power of Heat, with 
numerical results deduced from Regnault’s experiments on 
steam.”* He still maintains the position of Carnot, that heat 
may do work without any change in the quantity of heat taking 
place. He, however, points out a difficulty in this view, and goes 
on to say, p. 545: “ it might appear that this difficulty might be 
wholly removed, if we gave up Carnot’s fundamental axiom, a 
view which has been strongly urged by Mr. Joule.” He adds, 
** but if we do this we stumble over innumerable other difficulties, 
which are insuperable without the aid of further ex rimental 
researches, and without a complete reconstruction of the ‘Theory 
of Heat. It is in fact experiment to which we must look, either 
for a confirmation of Carnot’s axiom, and a clearing up of the 
difficulty which we have noticed, or for a completely new founda- 
tion for the Theory of Heat.” 

At the time when this paper appeared the author was writing 
his first paper “On the Mechanical Theory of Heat,” which was 
brought before the Berlin Academy in 1850, and printed in the 
March and April numbers of Poggendorff’s Annalen. In this 
paper he attempted to begin the reconstruction of the theory, 
without waiting for further sapeciaress 3 and he succeeded, ihe 


believes, in overcoming the difficulties mentioned by Thomson, so | f 


far at least as to leave the way plain for any further researches of 
this character. He then pointed out the way in which the funda- 
menta) conception, and the whole mathematical treatment of 
heat, must be altered, if we accepted the principle of the equiva- 
lence of heat and work ; and he further howe that it was not 
needful wholly to reject the theory of Carnot, but that we might 
adopt a principle, based on a different foundation from Carnot’s. 
but differing only slightly in form, which might be combined 
with the principle of the equivalence of heat and work, to form 
with it the —— of the new theory. This theory he then 
developed for the special cases of perfect gases and saturated 
vapour, and thereby obtained a series of equations, which have 
been universally employed in the form there given, and which will 
be found in Chapters II. and VI. of this volume. 

Professor Clausius in dealing with the theory of the 
steam engine, explains that the assumption made by James 
Watt and Pambour, that saturated steam, when contained 
in a non-conducting vessel, always remains steam of 
maximum density during all changes of volume, is quite 
erroneous. After Regnault had published his researches, 
some writers assumed that steam partly condenses during 
compression, and during expansion cools in a less degree 
than corresponds to its reduction in density, and there- 
fore becomes superheated. This assumption is equally 
wrong. In other words, steam becomes superheated 
when it is compressed, and it is partly condensed during 

ion, is is a fundamental principle largely 
ecting the performance of the steam — To make 

it quite intelligible, we may explain that Watt maintained 
that, no matter how much steam was expanded, none of it 
would be condensed unless heat escai from it 
though the walls of the cylinder. This view was 
held for many years, and on it were based attempts 
almost without number to realise enormous economy 
of fuel Vy cpeencing the range of expansion nearly 
without limit, All these attempts proved failures 


* “Trans, Royal Soc. of Edin.,” Vol. xvi. p. 541, 


in practice; and we believe we are correct in saying that 
Benjamin Isherwood, of the United States Navy, was 
the first practical engineer who perceived that economy 
could not be obtained in this way, and that steam 
condensed in a cylinder in sage quantities simply 
as a result of its expansion while doing work. Clausius 
sets himself the task of explaining what really does 
take place in the cylinder of a steam engine. We 
must rest content with giving his conclusions in the 
fewest words we can employ. He assumes that the 
ay of an engine is non-conducting, and he then 
shows that so long as steam is supplied direct from a 
boiler without special a the vapour within 
the cylinder can never anything but steam of a 
maximum density with a certain admixture of water. 
According to Pambour, the work which can be obtained 
from one unit weight of steam—say, one pound avoir- 
dupois—is the greatest, other things being equal, when 
the volume which that steam occupies in the cylinder is 
the least possible. “The least value of this volume, 
to which we may continually approximate but can 
never exactly obtain, is that which is given by 
the assumption that either the engine goes so 
slowly, or the steam pipe is so ] that the pressure 
in the cylinder is the same as that in the boiler.” Our 
author lays special stress on the changes in the steam 
which take place during its passage from the boiler to 
the cylinder, a subject almost totally ignored by all 
other writers. We have to consider that steam acquires 
velocity in flowing through the steam pipe; and if nothing 
but saturated steam left the boiler it would be super- 
heated in the cylinder, as its ws vive would be trans- 
formed into heat; but as a matter of fact the steam always 
carries suspended water with it, and the superabundant 
heat goes to vaporise this, and so the steam remains 
saturated. Next we have the influence of clearance 
space to consider, and finally Clausius presents us with 
the following problem :—“ Given the initial condition of 
the whole mass under consideration, as_ well that 
already found in the waste space, as that which is newly 
received from the boiler; given also the amount 
of work which is done during the entrance of the 
steam by the pressure which acts on the piston; 
lastly, given the pressure which exists at the moment 
when the boiler is shut off from the bmg 
to determine what proportion of the mass within the 
cylinder is at that moment in the condition of steam.” 
Clausius proceeds to solve the problem, and to show 
that Pambouwr’s conclusions are erroneous. During each 
stroke there are two different expansions, the first is the 
expansion of steam from the boiler to the cylinder ; the 
second the expansion of steam within the cylinder. 
During the first there must be a continual generation of 
fresh steam; during the latter there must be a continual 
condensation of steam. .This latter fact cannot 
put too forcibly. This condensation has nothing 
whatever to do with the cooling influence of the con- 
denser, radiation, or conduction through the cylinder. 
It is condensation due to the expansion of steam while 
performing work, and it must be fatal to all attempts 
at economy on the adoption of extravagant 
measures of expansion. 

Here we must take leave of Professor Clausius. Our 
notice of his book has extended to a far greater length 
than we usually care todevote toa single volume; and yet 
we have left much unsaid that ought to be said concerning 
it. If any engineer possessing the requisite mathematical 
knowledge would take the book and translate it afresh out 
of its algebraical notation into language which could be 
understood by non-mathemetical readers, he would do a 
very good work. Of course there is a very large portion of 
the volume which could not be so dealt with ; but much 
remains which might be handled as we suggest, the 
reader having of course to take for granted propositions 
which Professor Clausius proves. Finally we may add 
that the more closely we have perused the book, the 
more favourably are we impressed by the skill and tact 
with which Mr. Browne has made his translation. 


Kynstneton Museo. — Visitors during the week ending 
April 10th, 1880 :—On Monday, Tuesday, and Saturday, free, 
rom 10a.m. to 10 p.m., Museum, 10,864; mercantile marine, 
building materials, and other collections, 1850. On Wednesday, 
Thursday, and Friday, admission 6d., from 10 a.m. till 6 p.m., 
Museum, 2271; mercantile marine, building materials, and other 
collections, 108, ‘Total, 15,093, Average of corresponding week 
in former years, 15,414. ‘Total from the opening of the Museum, 
18,849, 265, 

Tue Institution or Enereers.—At the meeting on 
Tuesday, the 6th April, Mr. W. H. Barlow, F.R.S., president, 
in the chair, it was announced that the Council had recently 
transferred Messrs, William Adams, Frederick John Johnstone, 
John Lewis Felix Target, Arthur William Nairne Tyrrell, 
and Edward Wilson, to the class of Members; and had 
admitted Messrs. Harry Bird, James Briggs, Walter Joseph 
Coles, Edwin Chambers John Davis, Richard Philip Fleming, 
Oliver Herbert Harrison, Frederick Fraser Miller, Herbert 
Barrington Payne, James Charles Shears, Arthur Hindhaugh 
Shield, Edward Stables, William John Patrickson Storey, and 
Walter Page Turnbull, as Students. ‘The monthly ballot resulted 
in the election of six Members, viz. — Messrs. Robert 
Baillie, London Yard, Isle of Dogs ; William Fothergill Batho, 
Westminster; James Dillon, Dublin; Charles Henry Leopold 
Kiihl, Resident Engineer, European Commission of the Danube; 
Charles Yelverton O’Connor, Hokitika, N.Z.; and Arthur Sop- 
with, Cannock Chase Collieries ; of sixteen Associate Members, 
viz.:—Messrs. Richard Francis Alford, Westminster; John 
Allsopp, Engineer to the Local Board of Walsall; Arthur 
Ernest Baldwin, Stud. Inst. C.E., Dock Works, Milford; 
William Belton, Engineer and Manager of the Shrewsbury Gas- 
works; Philip Henry Brown, late of the Indian P.W.D.; 
Charles George Clarke, Hull ; William Cooper, Superintending 
Engineer, P. and O. 8. N. Co., Bombay; Rudolph Fane De 
Salis, B.A., Westminster; John Thomas haw, Borough 
Surveyor Ashton-under-Lyne ; Charles James Grierson, Stud. 
Inst. C.E., Joint Railway Office, Birkenhead ; William Hen 
Jones, Stud, Inst. C.E., G. W. Railway, Reading ; Edw. 
Tickell Lang, late of the Indian P.W.D.; Alf Howard 
Vincent Newton, Assistant Municipal Engineer of Singapore ; 
Isidore Spielman, Stud. Inst, C.E., Westbourne-terrace ; Walter 
‘Morrison Vivian, Resident ee to H.H. the Rajah of 
Chumba (Punjab); and George Wade, Brixton. Mr. Richard 


Anderson, of M R. 8. Newall and Co., was made an 


SOME NOTES ON SAW MILL MACHINERY.* 
By Joun A. F, 

THE present paper is made up chiefly of notes taken at varioas 
periods on the working of the saw mill of the Great Southern 
and Western Railway at Inchicore, which is laid out for the 
pur of doing all woodwork required on the railway. The 
mill may be looked upon as a typical one of its class. The 
timber sawn is used for every class of railway work by the 
several engineering departments—the permanent way department 
requiring 51,300 cnbic feet, and the carriage and wagon and loco- 
motive Scrteneitie upwards of 46,000 cubic feet of timber in 
the year. In addition to the ordinary saw mill work, over 
100,000 sleepers used on the line are annually sawn, grooved to 
receive the rail, and then creosoted. The mill has been arranged 
with a view of moving the timber both to and from it with the 
greatest facility—the means of taking away the sawn timber 
rapidly being one of the most important things in a saw mill, as 
it is of little use to endeavour to make machines work up to 
their utmost capacity if they are allowed to become encum- 
bered with the material which has passed through them, or if 
time has to be lost in bringing work to the saws. Tramways of 
2ft. gauge are carried right through the mill, and serve to carry 
up the logs to the saws and the scantlings from the saws to the 
storing ground, or to the planing and finishing machines, 

The machines in use may be a up into three classes—those 
for log sawing, for re-sawing, and for finishing the timber. In 
log sawing there are used two 30in. vertical reciprocating frames, 
one horizontal reciprocating saw, and two large circular saws 
with travelling benches, one of the latter being worked with a 
60in. saw, and generally used for cuttting up home timber. 
There are seven circular, one band saw, and a deal frame. For 
the special sleeper work two circular saws and two grooving 
machines are used. For finishing the timber there are two 
planing machines with travelling beds, one taking 20in. by 20in. 
stuff and the other 24in. by 20in., a mortising machine, and a 
general joiner with tenoning, moulding, and planing attachments, 
and several minor machines for doing detail work. ‘The maximum 
number of cuts with the vertical frame saws does not exceed, as 
a rule, twenty-five—the thickness of the saws used being 14 to 
15 B.W.G. Running at 128 revolutions per minute, these saws 
have a cutting velocity of 509ft. feet per minute, the rate of feed 
varying according to the number of cuts from 28in. per 
minute with hard timber up to 154in. with soft wood. When 
cutting jin. pine boards with one of these frames, as much 
as 1584 superficial feet of cutting has been done in one 
hour. It is only, however, in cases of this sort that a log 
frame can be made to turn out anything like the work of a circular 
saw, which has the advantage of a continuous cutting edge, and, 
as a natural consequence, an increased rate of feed ; but a circular 
saw requires to be thicker, in order to stand the strain put upon 
it, and, therefore, wastes a greater quantity of material in the 
form of sawdust ; whereas the saws of a log frame held tightly at. 
both ends, with a strain of sometimes as much as five tonson each 
saw, can be forced through the heaviest logs without injury. The 
excessive tension pet on log frame saws necessitates the frames 
being very strongly built to withstand the heavy strain put on 
them. In the horizontal reciprocating saw frame, which is used 
principally for cutting up mahogany and other fancy woods inte 
panel boards, the saw, which is ear 4 17 B.W.G., is stretched 
as tightly as possible, and has teeth facing each way, 80 as 
to cut in both directions. In this case a cutting velocit; 
of 1008ft. per minute is obtained, the rate of feed, whic 
is continuous, being 7jin. per minute for mahogany, and 
about 144in. for pine. ‘The timber is fed up to this machine 
upon a cast iron bed working on V slides, which insure the greatest 
accuracy. If care is taken in sharpening the saws, and forming 
a tooth of the proper shape, with a perfectly accurate “ set, 
panel boards of exactly even thickness throughout may be cut, 
which will hardly require to pass through the planing machine. 
Some idea of the economy gained by using pce eminem is given by 
the cost of cutting panel boards by this machine, as against 
cutting by hand in the old-fashioned way. Hand-cutting cost 
13s. 6d. per 100 superficial feet cut, whereas the machine does the 
same work for 3s. It has been found in practice that the average 
amount of work that may be expected from a saw of this sort is 
107,000 superficial feet per annum, taking into account all stop- 
pages for repairs, &c. ‘Che wages paid to the men attending the 
saw mill amount to £117 during the same period. 

The next class of a machine is the deal frame, and 
there are few tools which are so useful as this in a sawmill. 
‘Takirg up little room, and running at 277 revolutions per minute, 
with a 12in. stroke, it has a cutting velocity of 555ft, per minute. 
It is to be regretted, however, that the work done by these 
machines is very often limited by the time the bearings will 
remain cool. The heating of the crank-pin is the chief cause of 
trouble, the length of the bearing being barely 1? times the 
diameter even when the machines are made by our best known 
makers. Requiring but one man to attend to it, this machine 
will turn out, when using three saws, as much as may be expected 
from a 36in. circular saw of 11 B.W.G., and wastes less in saw- 
dust, its saws being but 17 B.W.G. The thickness our saws 
should be is a matter demanding serious attention, when we con- 
sider that one-fifth of all timber sawn goes into sawdust. It has 
been a matter of surprise to the writer that more has not been 
done with band saws for deal splitting, as a machine constructed 
with two band saws could be made to do more work, 
with less waste, than the present form of deal frame. A 
circular saw is one of the most beautiful tools we have—a thin 
sheet of steel, of about 11 B.W.G., working at a great speed, and 
in a high state of tension, by reason of its velocity at the peri- 
phery. We can put it through a piece of timber over 24in. deen 
at the rate of 40ft. per minute. In running saws at a high speed, 
however, care should be taken that they are slack-centred or loose 
at the eye; otherwise they become dished, due to the expansion 
of the rim. Circular saws are not much used in this country for 
cutting up logs of imported timber, on account of the great kerf 
waste, and hence their use is confined to home timber, and to re- 
sawing that which has passed the } 
use of the circular saw is more general, but economy in timber is 
not such @ necessaiy consideration there. They use much thicker 
saws than we do, partly because the waste is not thought of, and 

use saw guides are not used, and the saw has 
thus to stand a much greater strain than if properly supported 
on either side. It may be mentioned here that a common plan 


is to depend merely on two thin pieces of wood placed in the grooves | 


of the saw bench on either side of the saw. Thou,h this steadies 
the saw the wood must be kept clear or the saw will heat. A 
commoner, and perhaps a worse plan, is to fill the grooves with 
tow, which the sawyer packs in its place with a piece of wood, 
forcing it up against the saw in some places, and leaving it slack 
in others, thus inevitably heating the saw. A plan which works 
very well, but, though not novel, is very seldom used, is to take 
two poe of wood of, say, din. thick, and about the depth of the 
packing-box groove, and lap these round with flax from one end 
A —- so that when finished they will be about 4in, thick. 
ese, 
saw, and be allowed to bear up aguinst it. Being pram 
rallel, they bear equally all over the saw, and not only stead 

it but prevent any possibility of its heating. So much bad wor! 

is done on account of saws getting hot, that this apparent trifle 
will be found worth looking to. The main point to attended 
to, however, in circular, as well as in other saws, is the form of 
tooth and the proportion of set. The art of sawing may be said 
to lie in doing the maximum amount of work with the thinnest 
saw, having the least possible set. The question of the form of 
tooth for the different classes of wood is a large one, and will be 
referred to later on, though necessarily very shortly. Circula 


* Read before the Institution of Civil Engineers of Ireland. 


frames. In America the . 


ving been well oiled, may be put on either side of the | 
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shaft. The ordin 


~ to 30in., and its cutting movement from 10,900ft. 


saws should, in order to get good work out of them, be run at the 

highest ible speed, ‘ » thei 

made of from three and a-half to four times the diameter 

Englizh saw bench for from 2ft. Gin. to 

3ft. Sin. saws is fitted with a saw spindle of from 2in. to 2}in. in | 
, and cannot well be run above 900 to 1000 revolutions | 


_ per minute without a tendency to heat its bearings, although the | 


surface movement of it does not exceed 650ft. per minute. With | 
of 990 revolutions per minute, however, a cuttin 
velocity at the e of a 42in. saw of 10,900ft. per minute is | 
obtained, cutting through timber of from 10in. to 14in. deep at 
the rate of 35ft. a minute. The timber could, no doubt, be fed | 
to the saw at a greater on , but the writer is of opinion 
that, in order to insure straight and accurate cutting it is better | 
to let the cutting capacity of a saw be in excess of the rate of | 
feed, otherwise when the cutting edges get dull there will be a | 
tendency to force work past and to heat the saw. With bearings | 
ot three and a-half times the diameter of a shaft, running at | 
1020 revolutions per minute, a circular saw 48in. diameter we Red 
as much as 12,800 cutting feet per minute, has been found to do | 
good work. This is mentioned, as it is believed to be much in 
excess of the average ice. 
Another point wi to circular saws which is often 
overlooked is that they are, with constant sharpening, always | 
reducing in diameter, and consequently in cutting capacity. 
This being so, it is better, when any considerable reduction of 
size has taken place, that the saw should be placed on one side, or 
else used for abet where jobbing work is done, and where the 
feed is a matter of less importance than on a continuous feeding 
bench. The first cost of a new saw is a trifle compared with the . 


| more care must 


| Shim com be made, ond how long they can be sun without | 
sharpening. Roug sawing comes generally from setting, | 
and setting from unequal tending of the teeth, and from sh: 


different teeth or parts of a saw having varying temper. The 
cutting edges can be arranged to stand behind or in front of the | 

ling force wi ni tooth into its r 
oe te a kerf, and prevent deviation ; but the ‘propelling force 
and base of the tooth behind the cutting edge, there 
is not this te to draw the tooth into line with the 
~~ palit of this form once bends, it is usually 
roken.” 

In order to show how little attention is paid to the proper 
angle of saw-teeth, the author made a diagram showing 
twelve forms of teeth. Nos. 5 A to 10 A were found in use for 
six circular saw benches, all of which were employed in cutting 
soft woods.* It was, of course, obvious that only one out of 
these could be right, and it was ultimately found that 
one tooth, No. 22, gave good results, and steps were taken 
to insure all teeth cut in future for soft w being made 
to a similar —_ of 39 ~ If an acute tooth is used, 

taken in the setting, and the result will be 

that the cutting velocity may be increased, and the rate of feed 

uickened, with a consequent increase of work done. It is very | 

ifficult to gain information from old sawyers as to why they use | 
this or that form of tooth, and they do not seem to have the 
slightest idea as to the angle to which a tooth ought to be filed, 

though they will tell you at once that they make it in a certain | 

ae as they find it work best. 
e planing machines mentioned in the first part of the sone) 


All the circular saws are sharpened by one man, whose wages 
amount to £84 annum, and ides keeping a stock of 
arp saws, enables a check to be kept on the eavcanne [sy of 
files. The saws for reciprocating machines are sharpened by the 
sawyers who attend to these machines, they having ample time 
to do this while their logs are being cut. 

In concluding, the author trusts that those who are familiar 
with the practice of sawing in Dublin will give the benefit of 
their experience to the meeting, when some good purpose will 
have been served by the collection of these notes. 


BALL'S SCREW JACK. 

THE engraving below represents a marked improvement in a 
simple yet most important mechanical appliance which is indis- 
pensable to those engaged in building or repairing houses, ships, 
engines, bridges, or railroads. It is known as Ball’s patent 
a screw, and is manufactured by Mr. Albert Bridges, 46, Cort- 
andt-street, New York City. 

The screw, as will be seen by reference to the engraving, is 
double, the lower part being made tubular and threaded Poth 
externally and internally; one screw to the right and one to the 
left. The two screws operate simultaneously. The internal 
thread receives a solid screw carrying at the top a cap which is 
+ to the object to be raised. 

The upper end of the tubular screw is provided with a head 
adapted to a wrerch, as shown in Fig. 1, or it is provided with a _ 
ratchet head, as shown in Fig. 2. ith this construction, when 
the tubular screw is turned, it not only raises the solid screw 


Taste No. L—Statement Showing the Capacity of Different Saws, with their Dimensions and Normal Velocity, dc. 


Stroke of 
i No. of saws. Z | saws. 
38 
No. Machine. £8 24 
B 
=| 
| lin, 
1 Log frame.. --| 30log. 23 | 40 | 127 1) 113 
Logdo. .. oo 80 4, | 9% | 40 | 1] 113 
Horfzontal saw | 2 | — | 2] 
4 Deal frame 6 | 6 
5 Cireular saw ..| 6Osaw. — | — 
7 Do do, 1a, 
8 Do. do. 48 ,, 
9 Do do. 2, 
ll Do. do. 145, 
— Do. do. 48 ,, 
19 General joiner 6 ,, 
22 Large rack — 
in. in. 
20 Planing machine .. . 20x20 — - -|- 
12 Grooving machine.. .. ..) — - 


| | | 
| of feed. |8 | Rate of feed in Pam 
4 Diameter of!  ghatting. utting velocity. Rate practice. of timber 
¢ saws Feet per minute. Feet per minute. Poot per 
in, | in. | in, | in. | ft. in. ft.in.| in. | ft. in. | ft. in, | in in. | in. 
{iti — | — | | ass] — | sus] — — | o ‘no | as | 30 
| — | 1008°5|1008°5/ 7 7 3 2 | | © Tym 1 24 | ‘O71 |Various| 40 | Cutting 
-- | | | — | — | — 9 | 17 | velocity 
{i} 90 | 48 | | | | 10 9 (27s | -32 |19 9 | 27 8 | -s2 | ag | 203] 
n | so | 42] 2 | | 9-625 | 22 | 6459-9 | 9039°2/13 2 20 2 | -204 2 | 20 2 | | 17g] 7747-9 
11 | 30 | 42 | 23 | 5g | 2-389] 989 | 7770-7 |10873°5 | 32 7 | 96 2 |1716 | 82 7] — | 12° | 18 | 98201 
| 30 | 42 | Of | | 2-289 | | 6763°8 | 9464°5 | 17 4 | 3410 | | — | 3410 | 12 | 18 | g112°5 
11 | 30 | 42 | 28 | oh | 2-368| 955 | | 9302 | 97 2 | 58 2 | | — |95 7 | 599 | 11 
| 80 | 42 | of | | 2-500] 866 | 6799-9] 9515-1 21 2 | 33 6 | | — | 33 6 | | 47 
11 | 80 | 42 | 28 | | 2-868 |~- 904 | 7805-3 82 7 (9% 2 | 116 32 7] — | 12 | 18 | 9361-5 
| S&B | 2°88 994 7805°3 |10921°8 382 7 96 2 1°16 $2 7 “39 12 18 Return 
ll 80 42 23 851 | 6682°9 | 9351°3 by hand. 7 speed of 
21] 1 4 2°285 | 1420 | 4458°8| 7805°7) — | — 1 table. 
6 | — | | 8-273] sor | — | s2 7/78 2 |s2 7] — | — | 2% | sostt. 
| | | Cutters. per m. 
2768 | — | 5005S; — (33 7] 145 | — 7 | | — | 20 | 
|—| 7 | 71 — |59262' — | 2 8 | -098 — |25 8 | 098 20 | perm. 
— |—| 12] | | 20900 | — — | 7 038 | — | 7 6} | — 5 
— |—| 2] | | 2757] e430 | — — | 76] | — | 76 | | — 5 


loss in work done if, say, a 42in. saw has been gradually penned 
r minu 

about 7800ft. An additional reason why the saws should always 
be kept of the largest possible diameter is that with a small saw 
there is danger of the wood being thrown back towards the 
operator by the back teeth catching it, and if it is caught it 
acquires the velocity of the periphery of the saw and mes a 


are used for doing all classes of work from planing matzh board- 
ing to seers iage panels. Considering the great width 
of timber operated upon by the larger machines, the rate of feed 
is up to the best practice, and the cutting velocity, 5200ft. per 
minute, is fairly high, as the knives do not measure more than 
6}in. over their cutting edges. For planing teak panels, knives 
striking the timber at an angle of 65 deg. have been found to work 


formidable projectile. Nothing is gained by cramping up ma- 
chinery into a small space in a saw mill, as the wear and tear of 
the machinery is increased. Short become a 
necessity, and having to be kept exceedingly tight, they last but 
a short time, and cause an excessive amount of wear in bearings 
and in the bushes of loose pulleys, Loose pulleys should, however, 
be always inade from jin. to jin. less in diameter than fixe 
ulleys, so that when the machine is thrown out of gear the strain 
taken off the strap, and consequently off the bush of the loose 
— This will prolong the life of both strap and pulley. 
08e leys are always a source of trouble in a saw mill, on 
account of the difficulty of lubricating them. The common 
system ot lubrication is to have a small tube from the periphery 
of the ge | to the centre, to pour oil into this, and then plug up 
the tube. Nothing can be worse, as no sooner does the pulley 
begin to revolve than the oil flies away from the centre. Any 
oil which remains about the collars is rapidly absorbed by the 
fine dust always floating about a saw mill, and the bearing very 
soon begins to give trouble. The author is of opinion that a 
modification of the system often used by some machine tool 
makers of putting fixed cast iron bushes on their counter shafts 
could be used with advantage for saw mill machinery. These 
bushes could be turned out hollow inside, so as to form a receptacle 
for oil, and if perforated from the outside with one or two small 
holes they would give a gradual supply of oil to the loose pulleys. 
Another advantage of these bushes is that they save the counter- 
ts from the wear to which they are subjected when the 
ulieys run directly on them. When a shaft is worn it has to be 
en out, a piece cut off and a new piece shut on, whereas it is a 
much smaller matter to put on a new cast iron or brass bush. 
Another point in connection with pulleys which is frequently 
neglected is that of balancing Every pulley used in sawmill or 
for any machinery should be caref 5 baleanl if the bolts and 
attachments are to remain tight and true work is expected out of 
the machines. 

For the following remarks upon the form of saw-teeth the 
author is indebted to Mr. J. Richards’s work on “‘ Wood Con- 
version ” :—*‘ The cutting action, if alone considered, would call 
for one form of teeth, to maintain the set of the teeth demands 
another and a different shape, while to provide room for the saw- 
dust cut away may call for a form and arrangement of teeth 
different from what either cutting or setting suggests; so that a 
kind of compromise between the forms demanded by these 
different conditions is the best that can be done. A slitting 
saw-tooth, considered as a cutting instr t, may be 
likened to a chisel. Knots, hard wood, and rapid feed are 
conditions which call for rigid teeth, rendering the chisel form 
impracticable. In establishments where a high d of skill 
is employed there is a tendency to acute Subahel anedeatine 
where there {is a want of skill the tendency is the other 
way, and teeth unnecessarily blunt are common. The varying 
depth of the timber is one reason why saw-teeth cannot 
be the same, even for cutting w of uniform quality. 
It is not uncommon to see freshly sawn surfaces coated over with 
fine sawdust, Zo firmly on the face of the timber, so that 
considerable force is required to get it off. This is the result of 
insufficient dust room between the teeth, and in the case of band 
saws especially a fault easily died by spacing the teeth at a 
greater distance. A tooth is used in American reciprocating 
saws, which is an extreme example of providing dust space. 
An enlarged tooth with its point hamme: to give a 
cutting instead of a scraping edge is sometimes used. This 
not only gives a good cutting angle, but tends to throw the 
dust back into the bottom of the dust spaces, and thus to fill 
them uniformly. Deviation or running is the difficulty to which 


nearly all knowledge of sawing is It is the limit we 


can say of capacity determining how fast a saw can cut, also how 


best, and for general work with soft wood, 55deg. is the angle 
used. In order to —- the more obtuse angle of 65deg., the 
knives are ground off on the front edge, this being neces- 
in order to give clearance for the timber at the back 
of the knife. Where this is done, all-steel knives must be 
used, as with the steel-faced knives the thin layer of steel would 
be ground off in cutting the second edge. woods are 
cut better with cutters having an obtuse angle, and the 
cutters can be made harder, so as to last longer. The 
greatest difficulty experienced with planing machines is the 
frequency with which the cutters require to be sharpened, as, 
unlike circular saws, they are limited to two, or at most three, 
cutting edges, which, on account of the small diameter of the 
block, do not attain a very high cutting velocity. Many attempts 
to get over this have been made, but unfortunately they have 
only partially succeeded. For doing small work an American 
saw has been brought out, which both saws and planes at the 
same time. is saw, and some work done by it were 
shown. Though limited in its —_ capacity for — 
work, it has the two chief points which are required for a gi 
planer—viz., a large number of cutting edges, and a high rate of 
cutting movement. ‘lable No. 1 gives the cutting velocity, rate 
of feed, and other data connected with the machinery mentioned. 


TaBLe No. I1.—Cost of Working and Maintaining Inchicore Saw 
Mill—Average of Three Years, ending December, 1879. 


Average Cost 

97,309 cubic feet sawn. expenditure for | per cubic foot 
twelve months. sawn. 
Wages. £ 84. d, 
Sawing and moving.. .. .. .. .«- 1209 5 3 2°982 
Minding e, foremen, &e. .. « 560 4 3 1°382 
2061 3 9 5°083 

Materials. 

oo 54816 5 1°353 
Oil and tallow .. “ 36 16 11 091 
Waste, tools, &c. 1413 11 *036 
“sb xe 72 111 178 
Machinery and lorries 3 *280 
Machine saws .. .. 23 3 6 *057 
76 3 1 *188 
Horses, stationery, @c. .. .. .. 51 9 2 “127 
Total 95510 8 2°357 
3016 14 5 7°440 
Credits for sleepers and joinery .. .. 339 1 2 *836 
so ws 2677 18 3 6°604 


Having given the annual number of cubic feet turned out of 
the mill, it may not be uninteresting to see the cost of the main 
items required to keep a mill going with machinery such as 
herein described. Table No. 2 shows this for twelve months, the 
figures given being an average of three years’ work. It will thus 
be seen that the wages per cubic foot of timber sawn come to 
5°083d., and the cost of materials for repairs and mainten- 
ance of the mill, including coal for driving the engine, come to 
2°357d. per cubic foot sawn. The cost of belting is a serious 
item. Over 3000ft. of belting is used in the mill; some of the 
smaller belts running at a mile a minute. Where wide straps are 
required, cotton belts have been found to give excellent results. 


_* ‘These numbers correspond t the numbers ven to the 8: benches 
in Table No, 1, 


but the latter being stationary, it is evident that it must be 
projected from the tubular screw at the same rate of speed as 
the latter is projected from the base, providing all of the threads 
are of the same 

It is stated that this jack will raise a load in one-half the 


BALL'S TELESCOPIC SCREW JACK. 


time required by the ordinary jack without an increase of 
= apuall The screws may be run out nearly double the height of 

e 

The stands vary in height from 10in. to 25in.; the screws from 
14in. to 40in.; the rise varies from 1lin. to 36in.; and the total 
length ranges from 20in. to 6lin. 

It is stated that there are 5000 of these jack screws in use.— 
Scientific American. 


LiverPoot Socrety.—The usual fortnightly 
meeting of this Society was held on Wednesday, the 7th inst., at 
the Royal Institution, Colquitt-street, Mr. Alexander Ross, 

resident, in the chair, when a ee on “The Sinking of a Shaft 
6 Flintshire under exceptional Difficulties, with a description of 
the tne tag Spee as fixed therein,” was read by Mr. William 

. Pagan. e author, after a few observations on the subject 
of the paper, described generally the site and dimensions of the 
shaft, which was stated to be 13ft. by 10ft. by 486ft. deep, and 
gave some familiar illustrations by which to compare the mag- 
nitude of the pit-work, which had ionally to raise twelve 
cubic yards of water per minute to a height of 366ft. After 
these introductory remarks, he arranged the subject into three 
divisions, the first being a description of the pumps, with their 
weights—which in their case amounted to about 160 tons. The 
methods taken in fixing them, both as sinking pumps, and also 
as permanently fixed; with a few remarks upon the engine engine 
house, boilers, and chimney. The second division treated of the 
sinking of the shaft, describing the different strata passed through, 
the extraordi: hardness of some of these, and the difficul 
caused by the influx of water, amounting at one period to 
upwards of 1000 gallons per minute. e then made some 
remarks upon the use of dynamite in wet sinking, and brought 
this division of his subject to a conclusion by describing the 
phenomena of the presence of a large body of water in immediate 
proximity, and the bursting in of this water. The third division 
was devoted to an account of the submerging and loss of the 
pumps, very full details being given of the various devices and 
imesh used in their recovery, all the more interesting from 
the fact that it was found eventually that the bulk of water, and 
the inflow together, were such as to test most severely the 
endurance and capacity of the pumps. The was brought 
to a conclusion S| a graphic description of the final operations 
for the recove the pumps, and a few observations upon the 
anxieties upon superintending works of this class, 
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tented by Mr. Wm. Rennie, and manufactured and erected | frame E when 


vessels into his stores, situated on the opposite side of a main 


more or less it brings its top 
through the top of this frame a round bar passes, on which is | lever The 
fitted a socket A, to which is attached the wire rope W, also | ratchet wheel J. Two buckets are provided, each to 
the two catches T T; the wire rope extends into the} hold 10cwt. The working of 
store, passing over a grooved wheel K, and has attached ' When a bucket is filled in 


RENNIE’S PATENT GRAIN ELEVATOR. 
THE NEWRY FOUNDRY COMPANY, NEWRY, ENGINEERS. 
SIDE ELEVATION 


PLAN 


SCALE OF FEET 


if 


D 


SCALE OF FEET 


PLAN OF 


CARRIAGE 


WROUCHT IRON CARS: 


SOCKET AND BAR FOR WIRE-ROPE AND HORIZANTAL CATCHES 


BACK ELEVATIGN 


S OF CAR 


SIDE ELEVATION 
CARRIAGE 


WE illustrate above a novel grain conveyor, desi; and | to its end a ee X, sufficient to bring back the top of the | store brings the pressure P in contact with the belt 

e blocks D are slacked. On the wire rope is | B, which puts the rope barrel B, in motion, the carriage C 
the Newry Foundry Company, for Mr. James Fennell, of | mounted a little carriage C, fitted with two brass wheels I I, | being held in its place above the vessel by the catches T until 
ewry, which is in operation now discharging grain from | to run on the wire rope. It is also titted with a third grooved | the bucket rises, bringing the studs N in contact with the 
wheel U, over which passes a hemp rope H, and round the | catches T, and raising them off the square stad S, which 
street, from the quay; it is worked by one man, and is | bottom block Us, and up to and made fast to an eye V in the | passes through the carriage, by waich time the catches N 
capable of conveying 30 tons per hour from the vessel into | carriage 5. To the bottom block are attached two catches N. | come in contact with and rest on the stud S; then the 
the stores. It is simple, considering the work it has to per- | The hemp passes into the store and over a ved wheel | barrel, being still in motion, draws the carriage with 
form, and by no means an expensive arrangement. Y, and round a common crane barrel B,. On the barrel axle , su up into the store. When discharged, the bucket 


In the engraving M is a wooden frame hinged to a —— is a large drum Q, driven off another drum G on the mill | descends the wire rope again by gravity, the 
fixed to the masonry of the quay wall, so that by inclining it | shaft 8, which is constantly in motion, and the stopping and ; 
direct e 


machine is as follows :— | ready for hoisting, and so the process is 
vessel the man in the ' being nearly automatic, 


—— its velocity by means of a brake O. Then the 
over the hold of the vessel; | starting is effected by a pressure y P, worked by the | catches T force the catches N off the stud 8, and take their 
ple: of also fit with a brake O, and | place; and so the bucket R is then lowered into the vessel, 
hold, which time the men in vessel have the _ bucket 

action 
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THE ELECTRIC LIGHT IN THE UNITED 
STATES. 


For many weeks nothing has been heard of Mr. Edison and 
the electric light. A rumour reached this country, it is true, that 
in gelatine he had at last discovered the raw material for his 
incandescent wicks, but concerning the cardboard wick lampall was 
silence. The Standard of Tuesday last contains, however, a very 
interesting communication from New York, written by our con- 
temporary’s “‘own correspondent,” and dated April 2nd, which 
has evidently been penned by someone who understands what he 
is writing about. The following extracts from this communica- 
tion will be found to supply almost all the available information 
concerning the present aspect of electric lighting in the United 
States :—“‘I visited the shops a few days »” he writes, *‘and 
had a long conversation with Mr. Edison. hile still confident 
that his lamp is to be ultimately an unqualified success, Mr. 
ison surprised me by saying that only two of his paper carbon 


lamps were then in existence. The rest, nearly 200 in number, 
had destroyed by the action of the electric current, one after 
the other. From some cause, which no one understood at first, 


the platinum conducting wires would, after a short period of satis- 
factory service, suddenly grow hot in some lamp. The glass 
around the wire would crack, and the pressure of the air outside 
would burst in the glass at that point, and the carbon would then 
consume almost instantly. This accident occurred to one of the 
lamps finally while Mr. Edison had it under close inspection. He 
discovered that the contact between the ends of the paper carbun 
and the conducting wires was not perfect. A voltaic arc formed 
there, the wires grew hot, and the lamp was destroyed before his 
eyes. He sought then to remedy the trouble by copper- 
~ the ends of the carbon, in order to make a more perfect 
contact with the conducting wires. is expedient was not 
successful, and the paper carbons kept going out. Sometimes 
they would burn out within the lamps, without any rupture of 
the glass bulb. A record having been kept of each lamp, it was 
found that the average duration of each of them was seven 
hundred hours. 

“*Two of these inventions are still in use, and are lighted every 
night. One is in the street, the other is in a house whither the 
men of the shops resort for their meals. The latter has now 
endured for one thousand seven hundred hours. This lamp is 
now being made the subject of special study, and no one who 
looks at it shares Mr. Edison’s opinion. Within the glass bulb 
there is now a deposit of fine black powder, which is thickest in 
the lower part of the bulb. This shows that even in the remark- 
able vacuum produced by the mercurial air pump, carbon will 
volatilise. This has been the trouble invariably with all this 
class of inventions in America so far. No carbon vacuum lamp 
has been produced here the interior of which would not be covered 
with a deposit of volatilised matter after being in use for a few 
hundred hours. Rupture of the burner has invariably followed 
the appearance of the deposit in due course of time. Mr. 
Sawyer, the rival of Edison, has come definitely to the conclu- 
sion that this sort of thing cannot be prevented, and he has 
abandoned all hope of perfecting a permanently durable lamp of 
this class. Edison has now been brought face to face with the 
true character of the problem before him. He has begun a new 
series of experiments. A professor at Harvard University has 
sent to him fifty different varieties of fibres of grasses and woods. 
He is trying the value of these for carbons. Mr. Edison finds 
that manilla fibre is the best of the fifty submitted to him. It is 
remarkably strong, even, and elastic when carbonised, and gives 
as good a light as paper. Its resistance is higher than that of 

ae About twenty lamps with this material for the burners 
- have now been made. I saw abovt a dozen of them lighted at 

Mr. Edison’s shops a day or two ago. There is nothing note- 
worthy about them, except that it takes more power to make 
them give a 16-candle light than it did the paper carbon lamps. 
When fully incandescent they had the same beauty and brilliance 
of this class of lights in general.” 

We may here remark that there is nothing extraordinary in 
getting carbon in a good vacuum to last for several hundred hours, 
provided the carbon is not very highly heated, and it has been 
stated that instead of 16 candles the Edison lamps are not of 
more than 8 or 10-candle power. Nor is it clear that any acci- 
rate photometric experiments have ever been made with his lamps. 
Indeed, a prominent defect in the arrangements at Menlo Park 
is that nothing is ever deduced with accuracy ; all things remain 

_ enveloped in a cloud of doubt, and estimation, and assumption, 
‘which is fatal to the truth. The correspondent of the Standard 
gives an amusing instance of the way not to do it practised at 
enloPark. Mr. Edison being hard pressed to say how many lights 
he would work with I-horse power, and being unable to answer 
the question, a kind of commission was appointed to settle the 
point. We shall let the author from whom we quote describe 
what was done, The committee consisted of Professor George 
Barker of the University of Pennsylvania, at Philadelphia ; 
Professor Rowland, of the John Hupkins University at Balti- 
more; and Professors Brackett and Young. These gentlemen 
ay a few days at Menlo Park in the early part of March, and on 
the 3lst Professor Barker made a report in the form of a lecture 
at Philadelphia :—‘‘He had a number of carbon lamps in the 
hall and used an Otto silent gas engine, consuming 21 cubic feet 
of gas per hour per horse-power, to generate the current. The 
lecture was an interesting exposition of the qualities and modes 
of generating the electric light, but contained no new and 
important information. It was, in fact, a disappointment to all 
who were hoping for a close criticism of the value of Mr. 
Edison’s achievements. Of the durability of the lamps at Menlo 
Park nothing was reported, exeept that one of them had lasted 
for more than six hundred hours. The fact that disaster had 
overtaken them all except two was not referred to. Of the 
economy of the light it was admitted that, so long as 
gas can be made for sixty cents per thousand cubic feet, 
the electric light can be produced no cheaper. Professor 

Barker repeated the claim which had been made at Menlo Park, 

that ten 16-candle lights can be produced per horse-power, but 

no demonstration of this was made. ‘This is a vital point. Mr. 

ison hopes to obtain ten good lights per horse-power, but he 
does not do it yet. It is upon his ability to do that that the 
whole claim of superior economy of the incandescent light is 
based, and why this unsupported assertion should continually be 
made by himself and his friends surpasses all comprehension. It 


wires are all strung, and everything is at command for an experi- 
ment. It is surprising to learn that the plan of measuring the 
wer developed by the engine, and of counting the number of 
amps in circuit giving out a 16-candle light, was not resorted to. 
Nor was the plan of measuring the resistance and amount of 
current ing through a single lamp made use of. Ins of 
that a laboratory experiment was tried. A hollow vessel of very 
thin copper, called a calorimeter, was made, holding about 23 Ib. 
of water. The lamps were taken in pairs. One was put into the 
calorimeter, and the rise of temperature per minute noted. The 
other was placed in an apparatus for measuring its photometric 
power. Then the process was reversed. The second lamp was 
pl in the calorimeter, and the photometric power of the other 
was measured. The mean of the two results was recorded. Itis 
well known that a rise of temperature of 1 deg. in one minutein 
a pound of water represents ;; of a horse-power of energy 
expended. The data collected were as follows, the last column 
being obtained by deducting 30 per cent. for loss of power by 
friction in the engine and generators and resistance in the con- 
ducting wires 


Registered Energy ex- ; No. of lights per 
number of pended per ~ + horse-power, after 
the lamp minute in deducting 20 per 
used, foot pounds, - cent. 
201 13 3486 68 48 

580 10 3540 

580 29 5181 2: . 
201 33} 4208 128 
850 14 2483 ) 
809 9 3330 f $3 58 
817 2708 13:1 


Increased efficiency with rise of temperature is shown by the 
table, and Professor Barker says :—‘ There is no reason, provided 
the carbons can be made to stand, why the number of candles 
per horse-power might not be greatly increased, seeing that the 
amount which can be obtained from the arc is from 1000 to 2000 
candles per horse-power.’ The professor says he is not sure that 
lamps can be made cheap enough or durable enough, after all ; 
and here again comes to view the fatal defect of the carbon lamp.” 

The deduction which will be drawn in Great Britain is that 
Edison was afraid to test the lamp practically, and substituted a 
laboratory experiment, which means nothing and teaches nothing, 
for the working test which was really required, but which 
no doubt would have taught a great deal too much. 

The remaining portions of the letter from which we have 
quoted contain little that is not already known here concerning 
the progress made by the Brusk and the Sawyer lights. The 
latter gentleman has abandoned the incandescent system finally. 
He now uses a modified Werderman lamp enclosed in a sealed glass 
chimney filled with nitrogen. ‘This lamp burns 500 hours. The 
Brush light seems to be making rapid progress, the company 
having now 1800 lamps in use, while it has sold 350,000 dollars 
worth of machinery und apparatus, 


THE INSTITUTION OF CIVIL ENGINEERS. 


At a meeting on Tuesday, the 13th of April, Mr. W. H. 
Barlow, F.R.S., President, in the chair, the first paper read was 
by Mr. Charles Foote Gower, M. Inst. C.E., on 

THE ABINGDON SEWERAGE. 

Being under notice to desist from any longer discharging the 
sewage of their town into the river ‘Thames, the authorities of 
Abingdon called upon Mr. Bailey Denton, M. Inst. C.E., in the 
year 1874, to advise them as to the best means of dealing with 
the sewage, sas to satisfy the requirements of the Thames Con- 
servators. Mr. Denton having, with the assistance of the author, 
made an inspection of the town and neighbourhood, recommended 
that —— acres of land should be acquired, for the purpose of 
cleansing the sewage by intermittent filtration, and gave at the 
same time a general description of the necessary sewers, pump- 
ing-station, and other works since carried out. The population 
of Abingdon was about 6000; but provision had been made, in 
the construction of the works, for at least 10,000 persons. ‘The 
normal flow of sewage, when undiluted, was taken at 250,000 
gallons per day. The ordinary level of the Thames at Abingdon 
was 162ft. above Ordnance datum. In flood time it reached 
nearly 167ft. The River Ock was kept up for the purpose 
of working mills at a level of 168ft. The surface levels in 
the streets of the town varied from about 170ft. to 200ft. 
above Ordnance datum. The subsoil water in that part 
of the town contiguous to the Thames accorded pretty 
nearly with the river level, 162ft.; but in other parts of the 
town, previous to the carrying out of the sewerage works, it was 
regulated by the level of the Ock Mill Stream, and the consequence 
was that it sometimes rose in wet seasons almost to the level of 
the streets, and proved injurious to the health of the inhabitants. 
The sewers in Abingdon were formerly very inadequate for the 
duty required of them; they had been retained, however, in 
connection with the street gullies, to carry off rain water from 
the streets. The level of the land selected for the purification 
and utilisation of the sewage varied from 165ft. to 168ft. above 
ordnance datum. From the general surface height and contour 
of the town, it was impracticable to bring the sewage on to 
this land without lifting it from 10ft. to 20ft. from the invert of 
the outfall sewer. In the design for the new sewers no rain 
water was to be admitted except from back yards, roofs, and 
other surfaces, from which it could not economically be kept out. 
Having regard to the purification of the sewage, and the neces- 
sity for ee: Sony precaution was therefore taken to keep 
the quantity to be dealt with within definite limits. The level 
of the subsoil water in Ock-street and other places had been 
reduced by laying separate drains, open jointed, beneath or 
contiguous to the sewers. 

In laying the sewers the joints were caulked with tarred gasket 
and cement, and in some cases were bedded and surrounded with 
concrete, or clay puddle, to prevent the ingress of subsoil water 
or the escape of the sewage into the surrounding soil. Mean- 
while, the town having been without a public water supply, 
arrangements were made for flushing the sewers by inlets from 
the river, and from other sources. ‘lhe main outfall sewer from 
the town was 18in. in diameter, and was capable of discharging 
2,000,000 gallons in twenty-four hours, being eight times the 


is doing him great injury in the estimation of all practical men. 
It is his well-known failure to maintain more than four lights 
r horse-power which, combined with the breaking of his lamps, 
put an end to the speculation in the shares of his company, 
and made buyers unwilling to take them at any price. Proof 
that ten lights per horse-power can be maintained would revive 
that speculation, but Professor Barker presented none, and his 
assertion on this point is received here by nearly everybody with 
a look of wonder and a suggestive silence. r. W. E. Sawyer 
is the only person who has taken any notice of the matter. He 
lately challenged Professor Barker, in a letter printed in the 
Tribune, on this point. He denies that Edison can obtain more 
than two 16-candle lights per horse-power. Professor Barker's 
report has not dispelled the popular incredulity about Edison’s 
light, and has made no sensation whatever. Since aay 2 the 
above I have received from Professor Barker a private letter 
giving the data obtained by him and Professor Rowland, in 
regard to the efficiency of Edison’s machines, and the number of 
lights obtained per horse-power. These data are interesting, 
although unsatisfactory. The point to be ascertained was the 
number of 16-candle lights which could be maintained in a long 
circuit per horse-power of energy expended. Menlo Park is the 
only place in America where a practical test of this sort can be 
e. There are scattered throughout the streets and buildings 

of that village as many as fifty carbon lamps, the number of 
which could easily be doubled in a day’s time. The conducting 


ted dry-weather flow of sewage. The secondary sewers in 
the town consisted of 15in., 12in., and 9in. pipes. The lower 
portion of the outfall sewer was 3ft. Gin. in diameter, and served 
as a reservoir to hold the night flow of sewage, in connection 
with the pumping station. This sewer was at times subject to 
a considerable internal pressure from the sewage collected in 
it, as well as to external pressure from the subsoil water outside, 
being 8ft. below the ordinary level of the Thames. Each engine 
cou pump 400 gallons of sewage per minute ; thus both engines 
working together would lift above 1,000,000 gallons per day. In 
connection with the engines, a storm overflow from the pumping 
reservoir had been provided, to relieve the latter in case of heavy 
storms, floods, or accidents to the engines; upwards of 100,000 
gallons must flow into the reservoir before any overflow could take 
place. This provision was more than enough for the night-flow of 
sewage, if the reservoir was pumped empty at the close of the day. 
The cost of the sewerage of the joey of been £8750, including 
a portion of the charge for private connecting sewers, which were 
executed by the contractor for the main sewers up to the boun- 
daries of private properties on each side of the street. The cost 
of the engines ost pumping station, including fencing of yard, 
weighing machine, and sewage screens, had been £2500, of which 
sum the engines cost about £800. The annual cost of pumping 
for the last two years had not exceeded £150; but with an 
increase of water supply it would probably be somewhat ter. 
The area of land acquired by the Corporation of Abingdon was 
more than double what Mr, ton at first proposed. e farm, 


with cottage and buildings, was let at an annual rental of £4 10s. 
per acre, the Corporation pumping the sewage. The works were 
practically comp: eted in 1877, and from that time, with but little 
exception, the ‘Thames had been free from Abingdon sewage; the 
land first received it, and after passing through the soil, the 
effluent water flowed into the river. Samples of the effluent were 
found by analysis to be better in quality than the water of man 

of the wells in use in the town. ‘The sewers were freely venti- 
lated throughout the town by shafts, which were also used for 
inspection and for flushing. ‘he latter operation had to be put 
to the comparatively 


into force at least twice a week, 
or domestic purposes 


sluggish flow, the amount of water us 
being very small. 


The second r, read by Mr. George Chatterton, M.A. 
Assoc. M. Inst CE, was 


THE MAIN DRAINAGE OF TORQUAY. 

The author stated that Torquay, on the northern shore of 
Torbay, had a population of about 30,000. Previous to 1878 the 
sewage of the town was discharged into the bay by three outfalls, 
and was a nuisance at low water, and in hot weather. The main 
sewers were constantly closed at their outlets by the sea, which at 
high water flowed up a considerable way into the town ; many of 
them were of insufficient capacity, and the ventilation being 
defective, foul gases were driven into the houses. The scheme 
described was designed and carried out by Sir J. W. Bazal- 
gette, C.B., V.P. Inst. C.E. Its main features were ahigh and a 
low-level system of sewers. The high-level sewer commenced near 
Tor Abbey, and had an outfall at Hope’s Nose, the eastern extre- 
mity of Torbay. ‘The set of the tide at the point of outfall was from 
the tee at all times, and at present no sewage could enter the bay. 
The total length of the high-level sewer was 17,030/t., and it was 
7ft. in diameter for a length of 11,387ft.; the tall was lin 1177; 
the level of the invert at the outfall was 4°16ft. below high-water 
of spring tides. The quantity of water brought into the town 
daily was 600,000 gallons; the dry-weather flow of the sewers was 
about 1,250,000 gallons, the difference being caused by the 
streams, springs, and overflow of wells, which has been taken 
into the sewers. In constructing the high-level sewer, it was 
necessary to drive three tunnels—at Waldon Hill, Meadfoot Hill, 
and Kilmorie Hill respectively. ‘'he Waldon Hill tunnel was in 
Devonian limestone ; it was 1150ft. long, the size being 5ft. 6in. 
by 4ft.; it was driven from two open faces, the average progress 
was 9°12 lineal feet per week from each face; hand labour alone 
was employed, and the invert portion was lined with Po 
cement concrete. The cost of the sewer completed was £1 16s. 
per lineal foot. The Meadfoot tunnel was 4458ft. long; the 
sewer was 7ft. indiameter. This tunnel was in limestone rock 
for the greater part of its length, but some of it was in soft 
age Hand labour alone was employed, it was driven from 

our working shafts ; the average progress per week from each 
face was about 15ft. Where the ground was limestone it was 
lined with Portland cement concrete Yin. thick, while the sewer 
in soft ground was formed of brickwork. ‘The average cost per 
lineal foot for driving this tunnel was £1 9s., and the total cost 
of completed sewer, £2 10s. per lineal foot. 

A new roadway and sea-wall were constructed along the Mead- 
foot beach, with the sewer under the road. The sewer consisted 
of a single ring of brickwork surrounded with, and founded upon, 
lias lime concrete carried down to the solid rock. ‘The sea-wall 
was 1900ft. long, and was built of random-coursed limestone 
masonry, backed with :ubble. The Kilmorie-hill tunnel was 
4564ft. long. ‘The nature of the rock varied greatly; in 
some places it was an argillaceous siliceous grit, with A 
of pure quartz, and extremely hard; in other places it 
was of a shaly composition, while near the outfall it was 
limestone. The advance per week by hand labour was so 
slow, that it was found necessary to introduce rock-boring 
machinery at the open face and at one shaft. The progress in 
feet per week was increased by using rock boring-machinery at 
the open face, in the ratio of 2°33 to 1, and at the shaft in the 
ratio of 219 to 1. ‘The cost per lineal foot was also increased, but 
not in a corresponding ratio. Ingersoll rock-drills were used, and 
the air was compressed by Sturgeon’s high-speed air compressors. 
Dynamite was found to be the most effective and economical 
explosive ; 11 tons of it were used without a single accident. 
There were thirteen ventilating shafts on the high-level sewer. 
The flow of sewage was continuous, so that sewer gas was not 
generated to anything like the same extent as in tank sewers. 
‘There had been no deposit in the sewer. The low-level system 
received the sewage of about one-tenth of the population of 
Torquay ; the total length was 5184ft. Surface water was kept 
out of this system as far as possible. The low-level sewage was 
lifted about 15ft. by a water-pressure engine, with pumps in 
duplicate. The pumps were worked by a head of 250ft. of water 
from the town main, and required no superintendence. 

A centract for the construction of the works was entered into in 
1875, but in January, 1876, the contractors suspended operations, 
having executed work to the value of about £3000. On 
receiving fresh tenders the local board became alarmed; the 
lowest tender was £75,000 and this did not include the cost of 
extra work and other items, which would have involved a total 
outlay of £103,327, while the engineer’s estimate for the same 
amounted to only £65,000. Under these circumstances the local 
board, acting under the advice of Sir J. W. Bazalgette, deter- 
mined not to accept any tender, but to execute the works them- 
selves by administration. Mr. G. Phillips was appointed resident 
engineer, and the whole scheme was completed By August, 1878, 
or in two years andfive months from the commencement of opera- 
tions by the local board. The total cost of the scheme to the local 
board was £66,145, a saving to the town of £37,182 by not accepting 
the lowest tender. The cost of the Kilmorie tunnel was £14,358, or 
£3 2s. 11d. per lineal foot. Of this amount, the cost of the driving 
was 74°53 per cent., of the trimming 15°98 per cent., and of the 
lining 9°49 per cent. The rock-boring machinery cost £1395. 
The execution of the works had involved a rate of about 7d. in 
the pound on the present rateable value. 


M. DE LEssers.—At the meeting of the Institution of Civil 
Engineers on Tuesday evening, M. de Lesseps was proposed by 
the Council for election as Honorary Member, on account of the 
eminent services rendered by him to the science and practice of 
engineering, by the conception and successful prosecution, under 
many difficulties, of the design of uniting the Mediterranean 
with the Red Sea by the Suez Canal—declared to be, in the for’ 
of recommendation, ‘‘one of the grandest and most importal? 
public works of ‘modern times.” At the moment when this pro- 
posal was submitted to the meeting and had been approved with 
acclamation, M. de Lessepsentered the room and was very cordially 
received. Subsequently, during the sitting, he addressed the 
meeting in French, and observed that the soundings and levels 
for the Panama Canal had been made, and the conclusion he 

arrived at during a sojourn of sixty days in America 
was that the canal enterprise was feasible. In this opinion 
he was supported by American engineers of standing in all the 
principal cities of the Union. The Americans possessed great 
practical sense, and the assumption was warranted that in this 
matter the interest of the community would rise superior to the 
promptings of the Monroe doctrine. For himself, he was an 
engineer and not a diplomatist. In some respects the Panama 
Canal would be easier of execution than that of Suez, but the pre- 
sent was not the occasion to enter into details. The Institution 
would best judge the merits of the pro scheme from the dis- 
cussion at the American Society of Engineers and at the San 
Francisco Chamber of Commerce, copies of which he presen 
along with other documents. He hoped at a future time to 
explain his views at greater length. 
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THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of Patents. 


*,* It has come to our notice that some applicants of the Patent- 
"office Sales Department, for Patent 8S; tions, have caused 
much unnecessary trouble and annoyance both to themselves and 
to the Patent-office by giving the number of the of 

which 


THE ENGINEER at tion they roy is referred 
to, instead of giving the pro, fe to of the Specification. 
The mistake has been made by looking at Tuk ENGINEER Index 


and giving the numbers there found, which only refer to pages, in 
place of turning to those pages and finding the numbers of the 


Grants and Dates of Provisional Protection for Six Months. 

142. Srraicnreninc Rartroap Rats, &., G. Webb, Johnstown,—13th 
January, 1880. 

516. SaccHarirication, A. Vanderghotb, Gand, Belgium.—5th February, 


661. SectionaL Warpine, &c., Macuines, R. Hall, 8. 8. Hall, and J. 
Walmsley, Bury.—14th wry, 1879. 

666. Winp Guarp, Smoke-pRevenrer, &c., F. T. Bond, M.D., and 
F. , Gloucester. 


673, ATTACHING ANIMALS to CARRIAGES, E. A. Brydges, Belle Alliance 
Strasse, Berlin.—A communication from Potthoff ‘and Golf, Berlin, 
Germany.—16th February, 1880. 

737. Lupricatinc BeaRtnas of &c., G. H. Smith, and H. B. 
Barlow, Manchester.—19th February, 1880. 

745. Garesars, B. Walbank, Holbeck, Leeds.—20th 


ebruary, 
771. GENERATING Stream, &c., R. Skene, Bessborough-street, Pimlico, 
London,—21st February, 1880, 
795. Cuttivatine Lanp by Steam Powrr, R. P. Parsons, Elsworth. — 23rd 


ry, 1880. 
883. Secortnc Borrves, = A. Bedborough, Abingdon-street, West- 
minster.—23th Febr 
991. Savine Lire, &., at ia 8. Chamanski, Rue de Rambuteau, Paris.— 


1st March, = 
, APPARATUS for ey &e., P. Thompson, High 
Holborn, ‘Lon don.—A communication from a Ww. Ducker, New Y 
‘922. DiscHarcina AERATED Waters from &c., A. Cascoigne, 
Peckham Park-road, Surrey. 
Raitway Brakes, J. Clark, Kensington, London.—2nd 
larch, 1880, 
and Inrensiryine Sounp, R. H. Courtenay, Fleet-street, 
md: 
945. Fecrep Tureap, W. A. Barlow, St. Paul’s-churchyard, London,—A 
communication from A. Monchablon, 
946. Spinninc Fiprous E, Riley, Droylsden.—8rd March, 


1880. 
975. for Oyster Beps, M. Baucr, Boulevard Magenta, Paris. —A com- 
senateedion from P. Baché, Andernos, Gironde, ce.—6th March, 


990. Desks and their Seats, &c., J, Glendenning, Chalk-hill 
Works, Norwich. 

1004. Propucine Cyanipes of the Merats of the ALKALIes and ALKALINE 
Eartas, J. H. Johnson, Lincoln’s-inn-fields, London. 
tion from V. Alder, Vienna.—8th March, 1880. 

1011. Puttrys, E. ©. F. Otto, Peckham, Surrey. 

1016. Nose Bags, F. H. Greenstreet, Burton-road, Brixton, Surrey. 

1023. ConTROLLING Enornes, R, H. N. Alleyne, Butterley Park, Alfreton. 
—9th March, 1880. 

1036. Com SPRinas, H. Smith, Capel-street, Dublin. 

1038. Heatine and ILLUMINATING ASES, &e., J. A. re Worcester. 

104, FLuip Pressure C. C. Barton, building: 
London, 

1042. Kwnirrep, &c., Fasrics, 8. Thacker, Nottingham 

ue. ORNAMENTATION on PorcELarx, &e., T. Bevington, 


ey. 
1044. , Concrete, C. Drake, Railway Wharf, Battersea Park, 


1048. H. Halstead, Leeds. 

. 1050. Repurrne Paper, A. M. Clar Chancery-lane, London.—A com- 
munication from C. Coon and L. * Adams, Saugerties, and M, A. 
Dayton, jun., Milton. 

1052. Locomotive Enarines, C, Brown, Bridge House, Station-road, 
Brixton, Surrey.—10th March, 1880. 
1054. ConTRoLLING the Exposure of PHotocrapuic Operations, J. Chad- 
k, and W. I. Chadwick. Manchester. 
1057. Maxine Crearettes, R. Gottheil, Leipziger-strasse, Berlin.—A com- 
munication from H. Gerike, lin 
1058. TREATING NicKEL, &c., H. Wiggin, H. A. Wiggin, A. 8. Johnstone, 
and W. W. Wiggin, irmingham. 
1060. Worxine the Expansion VALVES of ‘Steam, &c., Enornes, J. Rams- 
bottom, Alderley Edge, Chester. 


.—A comm - 


1062. Printine, &c., Corron Fasrics, J. King, Glasgow. 
1064. SPECTACLES, 8. Offenbacher, B treet Without, London. 
1065. Coverine Bui_pines, L. Gil uissitre, Belgium. 


1066. SeLF-apyusTine Bearines for Suarrs, &c., F. H. F. Engel, Ham- 
burgh, Germany.—A from M. Modller, Kolmer, near 
Gluckstadt, Germany. 

1068. FILTERING R. Plauen, near Dresden. 

1070. Bicycues, T. D. T. Piccadilly —llth March, 1880. 

1072. Bicycues, &c., A. ly Glasgow. 

1074. Fasrics, N. Wilson, High Holborn, London, 

Borr.es with Sopa Water, &c., J. McEwen and 8. Spencer, 

an 

1078. Recovertne Asu Waste Liquors Containina the 
same, A. Chapman, 

108¢. Hanp S1GNAL Defries, London, 


1082. Drawina, &c., Rops, &e., 
Beach, Ro hevinary College, Camden Town, 


1084. Ecrasrurs, W. H. 
London, —12th ‘March, 1880. 

1086. OBTAINING AMMONIA, &c., from Urine, J. H. Johnson, 's-inn- 
Solis, London,—A communication from R. Brullé and A. Leclerc, 

Recunators, F. Paddington-street, Baker-street, 

don, 

10. "Come Ovens, W. O. Wood, Co 

1096. VENTILATORS, A. 8. Heath, Euston-road, London. 

1098. CrucrBLes, &c., W. R, Lake, Southampton-buildings, London.—-A 
communication from J. P. Simons, Paris.—13th March, 1880. 

1100. J. Darling, Glasgow. 

1106. Turwina Leaves of Sueet Music, C. D. Abel, Southampton- 
- * London.—A communication from F. L. Becker, Galveston, 

‘exas, 

1108. J OINTING and Lavine Pires, H. F. Stanley, Alfred-terrace, Gillespie- 


road, Highbury. 

1110. Propuction of Corp, E. L. Beckwith and T. B. Lightfoot, Dartford 
Ironworks, Kent. 

1112. GALENISING or CoaTING Metats, J. E. Reynolds, Dublin. 

1114. Foo 8. A. Say, Southai hampton-buildings, London. 

1116. Sewinc Macuings, E. P. Alexander, Southampton-buildings, Lon- 
don.—A communication from C. E. L. Holmes, New York, U.S. 

Bankers’ Cueques, T. H. Case, Plumpton, Sussex.—15th March, 


nid. and CLEansine Gases, W. Foulis, Glasgow. 
1120. po E. Parry, New Bridge-street, London, and T, H. Cobley, 


Duns’ 
Motion to the Vatves of Water Merers, P, Hamer, Skeg- 


192 &c., J. Stanhope, Liverpool, 

1124. BANKERS’ HEQUES, &e., EB Berman, Addle-street, 
Raitway Sienaus, J. C. Mewburn, Fleet-street, ‘London. 
mmunication from T. A. B. | Putnam, New York, U.8. 


ag Haddan, Strand, London.—A communication 
m clona. 
1128. H. J. Haddan, Strand, London.—A communi- 
cation from A. Peithmann, Baden. 
1129. Jornts of Rarts for &c., J. Davison, Womb- 
we 
1130. Dreperr-sucker Backs and Lixxs, W. Bagshawe, Newcastle-on- 


Gas Enarnes, R. ey Manchester. 
1182. Securtne of Cottiery Wacons, &c., G. Glossop and E. J. 
Cavil, Sheffield. 

1188. SIGNALS for Raitways, T, Barrow, Water-strect, Liver- 


Foraes, T, W. Chapman, Canterbury-road, Brixton, 

jurrey. 

1135. Currine Paper, BE. A. B Belle Alliance-strasso, Berlin.—A 
communication from C. Gmelin, Berlin. 

1136. J. H. Johnson, Lincoln's-inn-fields, 
London.—A communication from A. de Meritens, Paris.—16th March, 

1187. Borers or Botriva Macuuves, J. Griffiths, Weobley, Hereford- 


1141, Treatment of Furnace S1aa, C. L, A. Baatech, Farringdon-street, 


1148. the Treapine of Heatps and Ware Tureaps, J. Poole, 
Br 

1145. Cueques, &c,, T. Denham, Law-lane, Southowram, 
Halt 


1147. Bao Furnvturs, J. A. Thiimling, Greek-street, Soho, London. 

1149, Wurre and Merattic 8. Pitt, Sutton, Surrey.—A com- 
munication from H. G. Hurmet, Denain, France. 

1151. Micro-rTELEPHONIC ArPARATUS, R. H. Courtenay, Fieet-street, 
London.—17thk March, 1880. 

1153. BaLtastina Sutrs and other Vessets, M. Stuart, Seaforth,aLanca- 
shire, 

1155. Berers, W. Clark, Hermitage, and W. M. Swan- 

son, -on- 

1157. A. Sun-street, Finsbury, Lond 

1159. Moutps for Bricks, J. D, | 
Bethnal Green, London. 

1161. Formine Neoks of Borries, H. Codd, King William-street, London, 
and Hf. Barrett, Hampton, Middlesex. 

1163. Bovquet-noLpeR, E, C. 

MANUFACTURING &c., G. L. Aston and A, Hames, Birming- 


1167. Fotpine Desk and Seat, W. Fleming, Dawson- 
street, Dublin. 

1169. EXPANSION Vatves, G. Cranstoun, Birmingham, 

nm. MANoFAcTURING CERTAIN Parts of Broocues, &c., J, Walker, Bir- 
mingham. 

1173. Printers’ Qvorns, P. de Villiers, St. Leonard’s-on-Sea, Sussex. 

1175. Sprinnine Frames, B. A. Dobson, 

1177. Prepartne Matters, J. H. Johnson, ’s-inn- 
fields, London.—A from A. Baeyer, Germ 

1170. Rotany W. Ullmer, jun., 8t. John’s-square, rkenwell, 

ndon, 

1181. Errectina the Apsorrtion of Gases, &c., A. M. Clark, Chancery- 
lane, London.—A communication from La Société Anonyme des Manu- 
factures de Produits Chimiques du Nord.—I8th March, 1880. 

1185. PoRTABLE AIR-TIGHT e Pass, Fleet- -street, London.—A 
communication from T. Town, Cape 

1187. Sarety Hooks, J. Foster W. Brindle, Shevin, 

1189. ComBinaTION of Rain and Wuest, H. Wedekind, 
London.—A communication from F. Hoffman, 

1191. Gas Kitws, H. Wedekind, Fenchurch-street, London.—A communi: 
cation from H. Escherich, Schwandorf, Germany. 
1193. Harr Restorers, 8. W. Croydon, 

Kk London.—A communi- 


March, } 

1201. Macniyes, T. Ashburn, Handsworth, Stafford. 

1207. Worxine Raitway Pornts, &c., P. Black, jun., Canterbury- 
Kilburn, London. 

1209, FasTENING Saute Tips, G. Snow, Hyde, Cheshire. 

1211. Inprcators for Prime Movers, J, Casartelli, Manchester, and W. 
Potter, Lower Broughton. 

1213. Buoys, J. Sample, ~— Northumberland. 

1215. hb Lag and Corps, D, Dewhirst and 8, Crossley, Hebden Bridge, 
Yor re. 

1217, Reapine, &c., APPARATUS, W. R. Lake, Southam 
buildings, London.—A communication from E. J, Molera and 
Cebrian, San Francisco, U.8.—20th March, 1880. 


Inventions Protected for Six Months on the Deposit of 
Complete Specifications, 


1326. Logg for Vessets, J. B. Ward, San Francisco, U.8.—31st 
March, 1880. 

1389. Daawino Wire, W. 3 Lake, Southampton-buildings, London.—A 
communication from C. D. Rogers, Providence, Rhode Island, U.S.— 
—5th April, 1880. 

1391. PLates for Drawine Wire, W. th ton-buildi 
London.—A communication from C. fn Providence, Rhode 
Island, U.8.—5th April, 1880. 


Patents on which the Stamp Duty of £50 has been Paid. 
1355, SeLr-actixe Brakes, G. P. Barnes, Old Broad-street, London.—6th 


877. 
ite, Onioscenriss, F. Lecourt and A. Guillemare, Rue Laffitte, Paris. 
9th April, 1877. 


1875. Watan‘croesrs, E. Pearson, Old Kent-rvad, Surrey.—9th April, 1877. 

1888. Hyprautic Coat Tres, A. B. Brown, Rosebank [ronwor 8, 
burgh.—9th April, 1877. 

1412. T. Bostel, Duke-street, Brighton.—llsh April, 


77. 
= ane Sreev, A. Longsdon, Queen Victoria-street, London. —1st 
877. 
1382. "Loo Looms, J. O. Evans, Manchoster.—9th April, te 
13887. ACTUATING Ratway Brakes, F. F. A. Achard, Paris.—9th April, 


77. 
= Fastenina Buttons to Boors, &c., E. Wright, Birmingham,—12th 
1555. STEAM ENo1vEs, A. M. Clark, Chancery-lane, London,—20th April, 
1876. Loxpensens, &c., T. Robertson, jun,, and A. Henderson, Glasgow. 


1377. | Temp.es for Looms, J. Hardaker, Leeds.—9th April, 
148; for Crocks, &c., 8. H. McClellan, Deptford, Kent.—10th 
1378. Concrete Buitpine Biocks, J, C. Sellars, Birkenhead.—0th April, 
1810, Formina Concrete Biocks, &c., J. C. Sellars, Birken- 
si Fouxparioss of Wire Carps, C. Moseley, Manchester.—9th April, 


1400. Paintine Press, C. G. Squintani, London.—10th April, 1877. 

1645. Gas ConpEnsers, F, Morris, Brentford, and 8. Cutler, Millwall, 
London.—27th April, 1877. 

1397. Axves, J. Watkins, Parliament-street, Small Heath, Birmingham. 
—10th April, 1877. 

1440. Crusuine, &c., Macuries, C. E. Hall, Leeds. —12th April, 1877. 

1442, Recerracue for Manure, &c., J. Jonas, Fenchurch-street, London. 
12th April, 1877. 


Patents on which the Stamp Duty of £100 has been Paid. 
G. Bear, Cabie-street, Saint George-in-the-East.—7th April, 


ae ‘Burner for Wicks, A. M. Silber, Wood-street, Cheapside, — 


1316. 'TWINERS, J. Chisholm, April, 1873. 

1422. Breeca- SMALL ARMS, &., . Deeley and J, 8. Edge, 
Yardley.—19th April, 1873. 

2547. Macurnes, H. H, Murdoch, Staple-inn, London,— 
26th July, 1 


Notices of Intention to Proceed with Patents, 
Copy Stirs used in the Arr of Teacuine Cauiona PHy, G. 


4002 &c., B. Sawtell, Melksham, Wiltshire.— 5th December, 


5008. Enornes, J. Gillett, Melksham Foundry, Melksham, 
6006. TRANSFERRING GRAIN from VesseLs, J, Gillett, Melksham Foundry, 


Melksham.—6th , 1879. 
5018, Ou Feepers, G. Butler and R. Askie, Monnow-road, Bermondsey, 
5022. Rotary SteaM ENGINES, H. Cutler, Windsor and Eton Water- 


London. 
Eton, Buckin, 
. Paper Foupine APPARATUS, 5, W. Conquest, Tudor-street, London.— 
from R. M. Hoe 


on and 8. D. Tucker.—8th December, 
. Brakes, D. M. Yeo 


Queen Victoria-street, London, and 8, 
Wyvil- road, Lambe! mdon, 


6029, Watcues, C. L. Baud and C. H, Lecoultre, Sentier, Switzerland, 

5082. PREVENTING ExpLosion of ve, Leeds, 

6035. Potisuinoe CyLinpers, &c., W. Ro ohnstone, Renfrew. 

&c., Aepanatos, T. ‘Hardy, Waterloo Foundry, Poole, and 

W. Mel. Cranston Boutbezhp London, 

5042. J.B. ills, 8 , London.—A commu- 
nication from C. Donnet. 

5044. Wire Drawine, J. Imray, Southampton-buildings, Londun.—A 
communication from P. Muhlbacher 

Suears, H. 8. Purkis, Stroud, W. G. Etchells, Huddersfield.— 


December, 1879. 
5060. the Cowpition of Bexr, F. Nunns, Halifax.—l0th 


December, 1879. 
5064. BorrLes, A. R. Stocker, Islington, Lon 
50€5. PERFORATING Macutnes, J. C. Mewbu' ‘burn, street, London.—A 
communication from La Société Mazzuchelli et M 
5078. ELecrricar Sianau Apparatus, W. R. Lake, 
. CONNECTING STIRRUP THERS with Saupums, Wilton, 
Oxford-street, London. 


At. 


5084. CENTRAL-FIRE C. 8. Bailey, Park Village East, Regent's 
Park, London.—11h December, 1819. 

5091. EVAPORATION of Brine, L. Brun and O, Rose, Manchester. 

5101. AvTomaTic PULLEY-BLOCK Brake, C. A. Tew, Birmingham. 

H. R. Suelgrove, Craven-street, Strand, London.-—12th Decem- 

5114. Facititatine TeLernoyic Communication, W. R. Lake, Sow 
ton-buildings, London,—A from M. Connolly, T A. 

Connobia, and T. J. Me’ 

Looms for Weavina, R. Stephenson, Bradford.—13th Decewd 


Mitts for Corn, F. Wirth, Frankfort-on-the- Ger- 
many.— A communication from M. Méller.—16th December, 1879, 

5168. Fire-LicHTERs, J. Waldiec, Glasgow, 

5173. Corrine Pie Faprics, W. Lake, Lon- 
don.—A communication from M. H, Chapin and R, H. Plass. 

5180. ApsusTaBLE Hooks, W. R. Brierley, Halifax.—A conmunication 
from H. Lippold and A. Rautenburg.—i7th December, 1879. 

5191, Routers for FLour Mitts, W. Braun, Dalberg-road, Brixton-road, 
Surrey.— 18th December, 1879. 

6192, Steam Generators, G. Allibon, Liverpool. 

5197. Puriryina Gas, H. J. Haddan, Strand, London,—A communica- 
tion from O. Lugo and W, T. Lees. 

5199. Propuctne Homocrngzous Gas, G. de Laval, Stockholm.—19th 
December, 1879. 

6236, MELTING Larp, W. McDonnell, Limerick, Ireland.--22nd December, 


5268. Sappies for Brcycies, N. Salamon, Holborn Viaduct, London. 
5281. MrncinG MACHINES, J. W. Sutton, High Holborn, "London.—24th 


December, 1879. 

5284, Bicycurs, H . H. Lake, Southampton- buildings, London.—A com- 
munication from 8. Sawyer.—27th December, 1879. 

75. RecuLatine the Execrric Licut, A. M. Clark, Chancery-lane, Lon- 
don.—A communication from L. Roguier. —Tth January, 1880. 

90. Formine the Furrows of Mittusrones, H. Smith, ‘Titchfield, near 
Fareham.—8¢th January, 1880. 

103, GuIDING WIRE, &c., on to WinpLass R. A. Edwards and 
K. B, Edwards, Southampton-road, Haverstosk- hill, London.—9th 
January, 1880, 

142. STRAIGHTENING, &c., RatLway Rais, G. Webb, Johnstown.—13t& 
January, 1880. 

246, TANNING Hines, C, D. Abel, Chancery- -lane, 
London.—A communication from J. 
H. Trenk, 

252. EnaBiina Fixemen, &c., to Enter Four Arr, R. Jenkins, Devonport. 
—220th January, 1830. 

952. Steer, 8. Pitt, Sutton, Surrey.—A communication from H. G. 
Harmet.—4th March, 1880. 

964. DisTRIBUTING Liquips in the Form of Spray or Mist, T. H. Bentley, 
Scarborough.—5th March, 1880. 

1009. Spring Banp UMBRELLA, &ec., 8. Kott, Salford. 

1020. Furnaces, J. R. Pickard, Leeds. 

1028. ConTROLLING ENGINES, H.N. Alley: Butterley Park, Alfreton. 

1023. Printine FLoor-ciorus, &c., A, L. Klein, Lancaster. March, 


1880. 

1067. Generatine Steam, F. J, Brougham, Whitehall-place, Westminster. 
communication from Messrs, Serpollet, Freres, et Cie.—lith Alarch 

80. 

1075. Boxes, G. Davies, St. Ann’s-square, Manchester.—A communication 
from Messrs. Loeb and Schoenfeld. 

1079, Recuvators for G. Edwards, Cheltenham,— 
12th March, 1880. 

1091. Macuine Toots, &c., J. Angus, the Hermitage, Langley-lano, 
South Lambeth.—13th March, 1880. 

1106, TurnNninG Leaves of Music, &c., C, D. Abel, South ton-buildings, 
London.—A communication from 'F. L. —lLith Mareh, 1880. 

1130. DReDGER-BUCKET Backs and Links, W. Bagshawe, Newcastle-on- 
Tyne.—l6th March, 1880. 

1149. Zinc and Merautic Zinc, 8. Pitt, Sutton, Surrey.—A com- 
munication from H. G. Harmet.—17th ‘March, 1880. 

1177. Preparinc CoLourtna Marrens, J. H. Johnson Lincoln’s-inn- 
fields, London.—A communication from A. Baeyer.—18th March, 1880. 

1207, Workina Ramway Ports, P. Black, jun., Canterbury-terraee, 
Kilburn, London.—20th March, 1880, 

1326. PropetLers, J. B, Ward, San Francisco, California, U.8.—3Ist 
March, 1880. 

1389. DRawina Wire, W. R. Lake, Southampton-buildings, London.—A 
communication from C. D. Rogers. 

1391. Puates for Drawina Wire, W. R. Lake, South ton-buildi 
London,—A communication from C. . Rogers.—5th April, 1880. 


All — having an interest in opposing any one of such applications 
should leave particulars in writing of their objections to such application 
rs Se office of the Commissioners of Patents within twenty-one days after 


List of Gpenmyetions published during the week ending 
April 10th, 1880, 

1040*, Od.; 2218, Gd.; 2455, 6d.; 2661, 6d.; 2707, 6d.; 2795, 6d ; 2886, 6d.; 
28y2, 4d.; 2897, Sd.; 2022, 6d.; 2987, 1s.; 2999, 3013, 4d.; 3015, 4d.3 
3017, 6d.; 3022, 6d.; 3036, 6d.; 3038, 1s.; 3041, 6d.; 4044, od.; 3058, 2d.; 
3078, Gd.; 308Z, Gd.; 8099, 6d.; 3100, Gd.; 3103, 6d.; 3124, 6d.; 3130, 6d.3 
$157, 6d.; 3159, Gd.; 3163, 6d.; 3169, 1s.; 6d.; $183, 3190, 6d.; 
3191, Gd.; 3202, 8d.; 3204, 10d.; 3213, 6d.; 3220, 6d.; 3226, 6d.:; 3227, 8d.; 
$239, 6d.; 3243, 6d.; $248, Gd.; 3249, Gd.; 8251, 8d.; 3252, 6d.; $256, 6d.; 
3262, 10d.; 3268, 6d-; 8278, 8d.; 8279, 3281, 6d_; 3287, 6d.; 3288, 
3293, 6d.; 3806, 2s. 4d.; 3308, 6d.; 8410, 8d.; 3314, 3816, 6d.; 3225, 
$334, 4d.; 3335, 6d.; 8333, 6d.; 3343, 4d.; 3349, 6d.; 3358, 6d.; 3354, 8d.; 
8361, 4d.; 8370, 6d.; 3872, 4d.; 8375, 6d.; 3876, Gd.; 3983, 4d.; 3386, 6d.; 
5889, 6d.; 3895, 10d.; 3399, 6d.; 3406, bd.; 3407, Sd.; 3424, 6d.; 3429, 6d.; 
3430, 3434, 6d.; 3436, 6d.; 3439, 6d.; $441, 6d.; 3448, 6d.; 3454, 6d.; 
3456, 6d.; 3462, 3463, 6d.; 3467, 6d.; 3469, Gd.; 3479, 6d.; 3471, 
3476, Gd.; $478, 6d.; 8480, 10d.; 3485, 4d.; 3487, 6d.; 3490, 6d.; 3492, 6d.; 
3403, 6d.; 3494, 6d.; 3500, 6d.; 3501, '2d.; 3507, Gd.; 3512, 3515, 6d.; 
319, 6d.; 3524, 2d.; 3527, 6d.; 3528, 2d.; 8529, 2d.; 3682, 6d.; 8541, 4d., 
3552, 6d.; 3553, 2d.; 8555, 3556, Gd.; 3562, 6d.; 3566, 6d.; 3568, 6d.; 
3570, 4d,; 8676, 2d.; 3578, 24.5 8582, 2d.; 8583, 4d.; 3684, 2d.> 3585, 2ad.} 
3587, 6d.; 3590, 6d.; 3592, 4d.; 3603. 2d.; 8599, 6d.; 3608, 6d.; 3609, 2d. 
8611, 6d.; 3618, 2d.; 8620, 2d.; 3624, 2d.; 3626, 2d.; 3630, 4d.; 3633, 6d. 
3634, 2d. 3 3636, 2d,; 3638, 2d.; 3641, 2d.; 36/74, 8709, 3754, 6d.; 
4425, 6d.; 4581, 6d.; 5207, 1s. 2d.; 5382, 90, 2d.; 110, 6d. 


*,* Specifications will be forwarded by post from the Patent-office on 
roceipt of the amount of price and postage. Sums exceeding ls. must be 
remitted by Post-office order, made payable at the Post-oftice, 5, High 
Holborn, to Mr. H. Reader Lack, her Majesty's Patent-oflice, Southamp- 
ton-buildings, Chancery-lane, London, 


. ABSTRACTS OF SPECIFICATIONS, 


Prepared by ourselves expressly for Tan ENGINEER at the office 0 
Majesty's Commissioners of Patents, 


2667. Vessecs, 8. W. Dele lst J uly, 1879. 4d, 
This consists in the construction of the shafting of screw propellers 
with ball and socket joints interposed in the length of the shafting 

between the bearings in which the shafting is carried. 
2021. or SuarPenina W. F. Smith and A. Coventry.— 
Dated 18th July, 1879. 6d. 

This consists in a system or mode of grinding or onoepening ean 
drills by arranging the same in holding mechanism on a lever or 
which is mounted on an axis, so that the drill may be oscillated on such 
axis with the point against the face of the grinding stone or wheel. 
2040. Surrorts on Posts ror Raitway J. 8. Wiiliams,— 

Dated 18th July, 1879. 8d. 

Under one construction each post consists of a tube or bar, which may 
be central or otherwise, and two, three, or more exterior tubes or bars, 
which collectively constitute a framework preferably tapering from the 
base or lower part to the summit. These several tubes or bars are con- 
nected together at intervals by horizontal platforms or framings com- 
posed of metal of angular or other suitable section, or of tubes. 

2084. Devices ror Osiiteratine Stamps, &c., W. R. Lake.—Dated 22nd 
1879.—(A communication.) 8d. 
A thermo-cancelling apparatus is loyed. This tus has a 
one end of which is the handle thereof, which pipe is provided with 
a re, xible gas tube attached at the end of the said pipe, or to a nipple con- 
nected therewith at any desired point between the ends. The fm 
end of this pipe is perforated upon its sides and near its end for 
pose of poet 5 ad gas which is burnt upon the outside of the said pipe, 
and for the purpose of heating the same end of the said pipe to a degree 
sufficient to instantly burn or scorch an impression upon paper when in 
contact therewith. ‘fhe end of this pipe when left open serves as the die, 
or a die may be attached to the same. 
. Fastentna Earrines, Neckiets, J. P. Hunt.—Dated 23rd 
July, 1879. 6d. 

This relates Scanian ore of jewellery a wire tube or flat piece 

of gold or other m or otherwise fastened at one end to th 
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Barker.—Dated 23rd July, 1879. 6d. 


carriages, e cylinders 0’ mechanism 
which the brakes are applied. 


3007. Pressinc anp MouLpinec APPARATUS FoR Bricks, &c., R. Duncan. 
patent dated J 24th, 1877. The 
vements on anuary 
pressers are eat two rem» -throw cranks driven by gearing. 
mould or moulds have a to-and-fro motion given to them at the right 
moment by a cam and weight to travel at right angles to the pressers. 
sw to thi remo 
pressers stationary fixed in a suitable 
position to remove the — oil at the sight oo moment before the pressers 
enter the moulds. The bricks and tiles are delivered out of the moulds 


ing table on which are placed pallets for 


ns, James.—Dated 24th July, 1879. 6d. 
cylinder of ana length is divided by a horizon 


is in part formed into a fire chamber, the smoke and 
heated products from which pass over the sides of this fire chamber 
through openings left forthe purpose, and thence these products become 
distributed over the whole under surface of this diaphragm to communi- 
cate heat to the under side of the boiler and a this lower chamber 
behind the fire space a chi rises th the boile: 
— at pleasure to communicate heat radially to the liquid in 


ome. Potato Diocer, J. Unterilp.—Dated 24th July, 1879. 8d. 

This relates to mechanism whereby the ap rows are first cleared of 
the haulms, and the potatoes are then raised from the ground, cleared of 
the loose earth and d Pp d in 
3042. Mecuanica Stoxers, J. Hodgkinson. —Dated 25th July, 1879. 8d. 

This relates to the combination of parts forming the mechanical 


’ gstokers, which throw the fuel over the surface of the fire with a variable 


speed of the distributing apparatus and alternately side firing. 
Stop Fastentne Fotpinc Doors, A. Méritte.—Dated 


leaf carrying the bolt is opened and rise again 
the leaf is cl 
8141. FOR O1 From Seeps, &., W. Saunders.— 
Dated 5th August, 1879. 6d. 

This consists in the extraction of oil from seeds and other similar 
materials by means of solvent, in the withdrawal of the exhausted 
heatin; e ma’ aseparate vessel or 
extractor to be operated upon by solvent. 

Stes. Wincues, J. D. and R. D. Napier.—Dated 5th August, 1879. 6d. 
le prime mover, or a single set of steam engine details, is 
ele for working two or more or all the winches of a ship, the power 
being transmitted by shafting arranged above or 
iow the deck. 


3149. Mov.pine Socketep Pires, &., T. H. Adcock and J. Hassall.— 
Dated 5th August, 1879. 6d. 
In addition to the ordinary plain die attached to the barrel of the 
mill, a special die to form the socket is adaptei to the rising and d falling 
table of the pipe moulding machine. 


164 Cases on J. Maclenahan.—Dated 5th August, 


mis relates to a pencil case or holder consistiny; of a tube of lar 
form in cross section, provided with a ied screw in one of its sides, 
pressing the pencil into the opposite angle. 

3171. Weicuine — T. J. Smith.—Dated 7th August, 1879.—(A 
weighing b; of ordinary or coloured water, 
ec! y means or co) 
other raul by compressing it either in a tube closed by a piston, or in 
a bellows, which causes the water or other liquid to fa in a small 
uated tube. It may also be effected by g a hollow body in a 
receiver half full of water in such a manner that when pressure of any 
kind causes the hollow body to sink , in the en the latter 
gradually rises higher up a graduated scale placed on the receiver. 
3182. Currinc anp Seraratina WoveN anv Fettep Fasrics, 8S. Shaw- 
Brown.—Dated 8th August, 1879. 6d. 

A knife or blade oultably supported or fitted in guides or bearings 
receives a to-and-fro or reciprocating motion in the direction of its cating 
edge by means of a cam, excentric, lever, or other suitable mechanism. 
The material to be cut and severed is supported on a suitable table or 
platform, and is caused to travel sowende i the knife or blade by motion 
given to the table or platform, or to rollers ; or the said material or fabric 

may remain stationary and the knife or blade be caused to approach with 

the the desired speed. In this latter case, suitable bearings, slide bars, and 

connections are employed to admit or allow of the movement of the ‘knife 

or blade in the desired di without 1g its to-and-fro or 
reciprocating motion. 

3184. Impcements ror Scariryinc, &c., Lanp, 7. Corbett.— 

Dated 8th August, 1879. 
The fremework or central beam has at the fore part s nats to attach 


the horses. It also has a wheel and standard adjustment for 

regulating the d of work, and on the cent oaky or at the 
rear part of the w is fixed a foot or frame to which the points of the 
cutting shares 


32065. Tramway &c., W. Brierly.—Dated 9th August, 


1879.—{A communication.) 6d. 
to the ent and combination of two air compres- 
sion cylinders with the en pes the latter of smaller diameter, so 
that a e of com! is produced within its valve chests.” 
3210. Removine anp Returninc To THE BorteR WATER COLLECTED IN 
THE CY &c., or STEaM procecded | 9th 
August, 187 communication. ‘ot wi 5 
This consists mainly of pipes leading from the different parts of the 
engine from which the water is to be extracted, and of a corresponding 
number of small clack valves in the same or separate boxes in connection 
with the ordinary feed pump. The water is extracted from the different 
places where it is liable to accumulate, notwithstanding the difference of 
pressure = in the various parts of the en: e, as the valves are so 
arranged as ve passage to the water in one ion only, and oppose 
ay return water. 


3212. aND Freres, W. Sutcliffe and J. Greenwood.— 
Dated 11th August, 1879. 4d. 

The flyers have, in tradition to the curlat the extremities of the legs, a cur] 
or twist formed at the shoulders or bends of the flyer, so that w! the 
end or fibre is first through the shoulder curl, thence through the 
bottom or ordinary curl, it is thus guided down the leg of the flyer, and 
kept entirely clear of the flanges of the bobbin. 
$3214. Canteen, WaTrR Borie, CooKING APPARATUS FOR 

oe &c., W. Harrington.—Dated 11th August, 1879. 6d. 
apparatus consists of a sheet iron box forming a stove, the box 
consisting of a top to which are hi the sides, which when the 
tus is in use, form the stand, and are supported or kept at nearly 
angles to the top by means ‘of two removable cross bars, one at 
front and one at back, nq — of the bars passing through slots in the 
side of the a) 18. the top are = b suitable number of openings 
vided with covers), a+ 5 openings serving to receive the vessels or 
serving as the cool u and these tins may, for the conveni- 
ence of carriage, be made to fit one within the other, and serve also as 
canteens. 
3218. Brake anp Restartinc Mechanism FoR Tram-cars, &c., IW. Bell. 
—Dated 11th August, 1879. 6d. 

This consists of a brake chain winding tus composed of loose 
spur wheel on axle, intermediate ong = “~ outer drum with teeth 
on the inner ‘Periphery, all — unison and in common with clutches 
and 3) a stopping an mechanism 


for tram-cars and 
other like 
$3225. Makinc Dies ror THE MANUFACTURE OF . AND OTHER 
ArtTicLes, G. F. Champney,—Dated 11th August, 1879. 
consists in the of manufacturing dies of ioe or of iron 
and steel, by exposing a die block to heat in a closely fitting cover, from 
which the air is excluded during the heating of the die block, "which is 
kept enclosed within the said cover till the moment of impact ot a patrice 
or punch placed on the face of a hammer. 
Apvertistinc Apparatus, A. M. Clark.—Dated 11th 
August, 1879.—{A communication.) —(Not proceeded with.) 4d. 
This consists essentially in a each advertising space or com- 
partment with a or of cards like those of calendars, 


so that the notices can not nid Ge 
readily Year of the uppertaost Sp or card of the packet 


3230. Trearment or .DExTRine Matrrose, &., 4. L. Bruce, Sten- 


This consists in se}: praci the 
uid from the dextrine-maltrose by subjecting it to the action of heat, 
whereby the product is obtained in a dry pulverulent state. 
$232. Furnaces on ror Bakine Ceramic Warr, &c., W. E. Gedge. 
—Dated 12th August, 1879. << communication.) 6d. 
This relates tothe of partitions which separate the com- 
ate permit giving to the gases a rational upward circulation 


3234. or Leap Picment, H. J. Haddan.—Dated 12th 
August, 1879. +A communication.) 6d. 
This or other com- 


from galena 
pounds of lead and gulphur, | by oubjecting the heate heated material to a blast 
of hot air, without the gal: tact with fuel, flame, or 
reducing gases, and ollentiog the product in the usual manner. 
3242. Sprinc Bens, F. Wirth.—Dated 12th August, 1879.—(A communica- 
tion. )}—{ Not proceeded with.) 2d. 
This mattress is formed in two parts, one forming the spring frame and 
the other a stuffed frame cover placed over the former. 
3245. Gas Motor Enatnes, C. D. Abel.—Dated 12th August, 1879. 6d. 
high-p consists in constructing ty) motor engines with two 
age aa cylinders, each of which consecutively draws a com- 
era charge, compresses it, fires it, and performs the working stroke, 
and a of combustion ; the pistons of the two cylinders 
being to one and the same en; e shaft so as to perform their 
strokes together, but the admission slides bein arranged that the 
working stroke of the one cylinder is made to takes place while the other 
cylinder is drawing in its combustible charge. r 
3246. Fitters, B. Harlow.— Dated 12th August, 1879. 4d. 
This consists in the construction of a filter with the water chamber and 
the filtering medium capable of removal. 
3253. Tvpz Writinc Macuixes, L. A. Groth.—Dated 12th August, 1879. 
—(A communieation.) 
ts of a series of ‘keys, the successive depression and release 
of which = a common pa lever and cause the ) a 
on a longitudinally and axi:z shifting type sleeve, to str: ea common 
point for all the t; type theseen. The t is formed on 
a platen, over which the paper is stretched while an ribbon of the 
— lever supplies the ink for the impressions. ile the type 
levers and key are returning to place a paper is a the distance of 
a type s by the traversing pape variable placing for 
letters of different widths being Ebtained by euitable mechanism. The 
ge! is firmly held on the platen by clamping devices, and fed forward for 
a line space of, or simultaneously with, 
e return of the rting’ point ing ja’ 
which may be jo’ oscillated with the platen and ‘a 
and opened Gor the of a wow af paper. 
S261. APPARATUS FOR INDICATING MEASURING 1x Mines, 
G. Forbes.—Dated 13th August, 187 
The instrument acts on the Drip of ax of woagee oem | the density of the 
erring the ion of 


+ 


¢ from its effect in modifying th densi th air with 
t e 
which itis mixed. wi 


3265. Artists’ Pencits, G. . w von Nawrocki.— Dated 13th August, 1879. 


a... screw threads with, the lead being securely held in 
lit stem by eans of a sliding ferule or Cap, 80 
y — it forwards the stem and lead are rel d for adjust 
and ou on slid oe ' it backwards it compresses the split end of the stem 80 as 
nip th 
3271. anp Castine Grass, H. Simon.—Dated 13th August, 
me! ng of gi na 
cooling from the exterior either the surrounding wall or con 4 
vessel, or the clay or other lining thereof. 
32°76. Macninery For Curtine on Stampine Out LeaTueR, &c., 8. H. 
Hodges, R. W. Ashley, - W. Grosvenor.—Dated 14th August, 1879.— 


(Not proceeded with.) 
cre removable from its obstructive position 


relates toa 
over the leather by means of swinging it on a pivot or 
For Spinninc Corton, G. Knowles, jun.—Dated 14th August, 

This relates to a method of maintaining the tension of the band on the 
counter or other such s! ‘or this purpose the pulley is capable of 
> moved bodily ; the axis Geecoal is ye on bearings, which are 

pable of sliding in ‘guides, euch bearings having each a screw, which, 
being turned, shifts th: of the and thereby adjusts the 
strap, and the whole may be made fast by jock nuts. 
3282. Friction Brake Apparatus ror Trains, C. Fairholme. 
—Dated 14th 1879.—(A communication.) 6d. 

This relates to vements on patents No. 3071, dated 11th April, 
1872, and No. saab, ted 24th a! 1878, and consists in introdu: 
between the friction drum and the chain which works the brakes, s; 
reducing gear of any suitable kind. 
Borries, N. J. Butler and R. C. Price.—Dated 15th August, 1879. 


This relates to the combination of a cork and disc with a seal for the 
purpose of closing bottles. 
$207. BreeEcu- FIre-ARMS, Gibbs and T, Pitt. —Dated 15th 


ee in the action, and one end of it is operated by the 
drop action, and the other acts upon the hammer, and at the same time 
upon a safety bolt. A double arm is jointed to the end of the rod 
arm acting on the hammer, and the other upon the safety bolt, which, 
——? oh one position enters a notch in the front of the hammer, but in 
position it is down and against the arm on the rod. The safety 
bolt on pore ~np across the action and works in bearings, and is provided on 
one side with a a fever to operate it Projections on the bolt correspond 
with the notches in the hammers, so that when the projections ped in 
the notches the hammers cannot fall on the striker, but when th 
out the hammers can fallin the usual way. The cocking rod is oor 
Te = its front end by a swivel joint to the fore ee. or it may be 
operated directly from fore part without jointed to it. The 
—— eee for loading by the open- 


Gear, &., A. Higginson.—Dated 18th August, 


with two or more cylinders containing connected by 
rods to a crank pin on a shaft is employed, and the rods connected 
to the = are rigidly attached to the piston, the J sar being free to 
fixed to the framework at the ends of the cylinders 
furthest Sons the crank shaft, and forming steam passages. In order to 
rapidly reverse or bring the engine to rest, a valve with — is used with 
each cylinder, and is so t motion in one 
will cause the engines to travel and turn the crank shaft 4 in a correspond- 
ing direction. In order that the engines may be at rest ex when 
under the control of the steersman, the wsive fo is so connected to the crank 
shaft by gearing that any motion of the engine tends to close the valve 
and shut off steam. A hand-whcel moves the valve in the opposite 
direction to that given to it by the engine. A stop is placed on the valve 
gear so as to prevent the engines making more a certain number of 
revolutions. A friction wheel on the engine shaft works a wheel on the 


steering gear. 
3357. Looms, 7. E. Wilson. —Dated 20th August, 1879. 6d. 
coder them the warp beam and obtain an uniform 
——- the warp beam is supported by blocks with which the ruffier or 
resistance t e rotation of the beam is made proportionate to its gross 


P. &. Justice.—-Dated 23rd August, 1879.—(A commu- 


tion. 

mis consiots lectly 
conducting medium in under 
pressure, and in causing the action of the 
of the sound waves to vary the thus 
the resistance of the — can be regulated at will, and greater - 
tiveness and scope the electrical undulations be uced. The 
vibrations of the are caused to act th 
mechanism, whereby the motion of the diaphragm is 
greater effect produced through the carbon or other medium 
3398. Guarp For Rirte Barres, C. D. Abel. 

August, 1879.—(A with. 


The exposed part of the barrel we body and —— 
is fitted with a covering of wood, horn, ebonite, pa maché, or other 
bad conductor of heat, ye ould ‘the barrel heated from 


rapid or continuous firing, it will not inconvenience the user of the rifle. 
SPINDLES A, Kershaw.—Dated 23rd August, 1879.— 
t 
The portion of the spindle inserted in the ae ite flyer is formed 
with one of its length to and tric with the 
blade, and the other part excentric to the axis of the spindle, and its 
axis is also . The head of 


dingly 
top carries the flyer pom aaa'a angle at which it is placed at the 
time dows the ‘ayer to the shoulder. 
or PxospHorus From Iron, &., J. Deby.—Dated 
proceeded 


phorus from molten metals, a blast containing carbonic oxide, am- 
Toniacal vapours, or some other reducing ges ie enployed. 
3405. Ixpicator Bott on FasTENING FOR R. Cushing.—. 
The bolt to b> that the 
compartment is engaged, the label elng hidden When the is with- 


SHUTTLES B. Stansfield and J. Grindrod.—Dated 25th 
August, 1879.—( Not with. 
The eye of the shuttle, that is, the hole which the weft passes, 
Sunset ral or serpentine form, so that i shall produce the neces- 

thread, to produce a firm, regular, fine selvedge. 
AND C. W. Bradshaw.—Dated 25th August, 1879. 2d. 
of concrete from to 12 inches deep is provided, and’ upon 
three layers of ‘‘ asphaltic macadam, the stones of 
r layer through a fin. mesh. The om macadam is 


the follo bstances is then added to it : 
ele ofl, 8 parts ; Seyssel, Limmer 


$414. Seamiess Buckes, R. 25th August, 1879.—(A 
This consists ofa three tongue buckle with a central transverse bar, 
having separated lugs form dng gaee between the seats for the eyes of 
the tongues, keeping the la‘ in proper relative position. 
3415. On L. B. 25th August, 1879.—(Not pro- 


ito the portion of the a ite the ligh 
wick from the vaetie through the aperture without the 


chimney. 
Looms, 0. Puckles.— Dated 25th August, 1879.—{Not proceeded with.) 


This relates to the “ taking- mechanism, and consists in in Ceeening 

the beam by means of a worm fixed upon either the pies eying wy hed 
shaft of the loom. 


Water, J. Henderson and R. Low.—Dated 25th 

The water to be cooled hes curvent of air blown into it by means of 
Roots’ blower or other suitable blower or air compreaser, through a series 


83420. Hay-makine 2 8. Newson.—Dated 25th August, 1879.— 
proceeded with.) 2d. 


ateebeur is wy pote on an axle capable of turning in bearings in 
running wheels are mounted loosely on the axle 
and furnished with clutches, so as to drive the axle yy means. 
Near the middle of the axle is a bevel wheel — a pinion on 
end of a longitudinal shaft, at the other end of which is a weonk to give 
motion to a transverse bur carrying two or more rakes. 


3423. Avromatic BRAKES For CRANES, CRAB C.T. Powell, 


—Dated 25th August, 1879. ry proceeded with. 

The brake wheel is secured in ordinary pane ae and the iron or 
steel band has attached to one end a roller capable of rolling upon a lever 
which ers we constantly against the wheel to —— its 
action raising or lowering the load. The other end of the band 
secured either to the framework or to the lever. 

3426. Mitts ror Grinpiva A. and E. Lister.—Dated 25th 
August, 1879.—(Not 2d. 

grinding ro! are formed with rasping or 
cul points are caused to revolve in the same direction, and the 
matentel to be ground fed in between them. 


Srops, J. Edwards.—Dated 26th August, 1879.— 


mie door stop of strap of iron made of any'suitable curve to 
meet the travel of the door in opening. The strap is fixed to the door 
and is made to travel along a bar 4 iron phd oy a shuts. 
is a spring oy ed 

clos 


8432. Locks, J. Bivrards.-— Dated August, 1879.—(INot proceeded with.) 


me ‘main bolt is formed with a hollow centre in which is a follower to 

= the main bolt. A loose piece is formed with bars, on which springs 
laced to force out the bolt. A side catch ae on 3 ide = 
the ock. and as the main bolt is forced in this 
front of a part of the main and hold it back the dor: or ah 
when the side catch is forced yy ee coming in contact wi 
of the jamb, and the main bolt is 
3434. Sream Enornes, H. L. Miller.—Dated 26th August, 1879.—(A com 
munication.)—Not proceeded with.) 2d. 

In Corliss e es the governor is placed symmetri: between the 
valves and acts upon two light adjustable rods, by seven § its action is 
transmitted to the throw-out levers of the inlet valves, thus dispensing 
with the double angular levers of the gear usually employed. 


3437. Prerarinc Extracts FROM , de. 
with. 
The tea is placed in a suitable vessel and hot water ayy 


and subj to partial re-d 
of the tea are separated and 
8442. Liquip ComposiTIon ror THE or Gass, C. 
Kerby.—Dated 26th August, 1879.—(Not 
A composition consisting of 8 oz. of glycerine to about 1 gallon of 
methylated ne « at about 63 per cent. overproof, and a certain quantity 
of an upon the nature of the same, is applied te 
the glass to be from creaming. 


3445. Dveine anp Printine, A. M. Clark.—Dated 27th August, 1879.— 
(A communication.) 4d. 


This in the addition to the dye Pad ceohetng it, or one 
that prevents or retards the reoxidation of the vat, 
use of the natural yolk or “ swint” of wool for this purpose, the method 


of using these matters being susceptible of modification, and com 

in the case of the yolk or swint being used, the option of cradbistng tet 

which is actually contained in the wool by entering the wool in its raw 

state in the deoxidised vat. 

3446. Preparine Spinnino VARIEGATED Hill.— Dated 
27th August, —(Not proceeded with. 

At the back of the ordinary drawing ro! 
rollers are placed, to which an intermittent motion is imparted bya 
— = ratchet wheel driven from the middle roller, and to the extra 

or slivers are supplied of any desired colours, and by 
the intermit t rollers are worked into the rovings or slivers under 
at any desired in 


that of the 


3450. Boats, J. Casey.—Dated 27th August, 1879. 


‘ot proceeded 
drical ball is enclosed within a metal valve nf 
the boat, with a stop in its interior te receive ball valve, 

the aperture. On the outside of the boat is a metal 
perforation, to allow the water to Ped wre through and actuate 
the aperture, and thereby keep it by means of the guide. 
W. R. Lake.—Dated 27th August, 1879.—(A communica- 


) 

In order to wholly or partially draw and reduce the slubbing between 
two or more sets of rollers, « front line of rollers and one or more lines of 
rear rollers are employed to rotate at different of 5 
slubbing may be reduced directly from the without intermediate 
preparation. The upper and lower rollers are arranged at an le 


8408. Loum, J. Hollingworth.— Dated 27th August, 1879.—(Not proceeded 


Tis relates to looms with 1 

8) First, in the apparatus or ui x tappets u; 

rank shaft, so as to int to position for acting "upon the 

us 

tear of the parts. 
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article, and being notched in one or more places for the reception of a sa TA AB LTTE RTO 
| detent spring, the fastening and safety being obtained by means of a hous . McCowan, «i » 20. — 12 ust. 1879. 8d. 
t thin plate of gold or other metal, —— and drilied through for the 
: reception of the notched wire, tube, or flat piece. 
a 
jor 
eral 
by 
| made OF MOURL granive riddied vO the ed sizes and heated in 
if by a delivery presser, worked by a cam keyed on one of the crank shafts, 
which cam works also a rece! 
q receiving the tiles, &c. 
1 
| 
H nication.}—(Not proceeded with.) 2d. 
{ A pusher rod causes a certain quantity of oil to be discharged each 
: time it is depressed, such quantity being regulated by the travel of the 
i Dated 27th August, 1879.—(A communication.) 6d. 
i A large carding drum is hung in a frame and supplied with fibre by a 
: licker in, below which is placed the cleaning drum of smaller diameter 
i than the large drum, and on which the teeth incline in the direction of 
j the rotation of the cleaning drum. This drum is covered with a band 
Fi : triangular cross section, and its speed should 
} main drum. 
| | 
i 
i} 
i 
f causing the slubbing to move in @ dire right ime With tne Dearilg 
| centre of the rollers. The rear rollers are > ed mounted so as to 
i set them nearer to or farther from the front line of rollers, and thus 
1 adapt their bearing centres to the length of staple to be drawn. 
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. Recutatine ras or Stream To Sream Eneres, J. D. 
Churchill.—Dated 27th August, 1879.—{ Not with.) 2d. 
actuating fluid to one or the o! 


A valve for admitting side of a 
visgon connected thereto, and opera the throttle or oy: valve 
of engine to be controlled, is mo by the action of the id con- 


tained in a vessel { vanes contained in the same vessel, liquid 
being in py by other vanes driven by the engine to be con- 


ugust, communication. proceaded with.) 4 

as mounting and com 

3460. Sur ror Harness Cuains, W. Colding.—-Dated 28th 


August, 1879.—( Not proceeded with.) 2d. 
Shodadined is os in to the centre pole of two-horse 
vehicles as to allow of its uping Mask of 
hy presing ith eliding or “slip 

a knob or lever in connection w or “slip 
crosshead of the centre pole. 


e ition, so that when the gulley is 

tion it is impossible for foul air to pass 
h the gulley into the street. To ventilate the sewer the box-cover 

is bea plate to allow the free passage of air. 

orn CRUSHING Stone, G. Dalton.—Dated 28th August, 


879. 
The movable jaw is mounted acam fixed upon the shaft which 
carries the loose jaw, whereby a tumne and curvilinear motion is 
imparted to the jaw, and a le is arranged at the bottom end of this 
t during its downward motion. The 


8464. Caurns, J. Hannam.—Dated 28th August, 1879.—(Not proceeded 


with.) 2d. 
The churn tub is of the ordinary vertical type, and in it are arranged 
two or more eir reds be connected by clips so as to be 
which an up-and-down motion 
ms are thinned 


CO AND GENERAL TRADES 


THE IRON, 
WOLVERHAMPTON, AND 


OF BIRMINGHA 
OTHER DISTRICTS. 


(From our own Correspondent.) 
THE yg A of iron which is being rolled is smaller this 
week than and prices are decidedly easier. 


Firms who kept the orders they booked to within the 
period terminating the quarterly meetings are this week unable to 
e on more than a portion of their mills, though they are not 

dis: to do a reasonable part towards meeting the disinclina- 
tion of the market to buy. Others, however, there are who, more 

elding, are not this week doing so little as they were last week. 
their case hoops and sheets and a few bars are mostly 


uced. 

_ Only few firms are better off for the orders which they booked 
at the quarterly meetings. It has not happened for some years 
va that a meeting so numerously attended as that in Birming- 

was productive of so little business. Makers have a 
notion that orders are being held back by export merchants, but 
the ex tion is founded upon only a slight basis. Merchants 
hold but few orders, and they are for only small lots. The 
numerous quarters in which inquiries, evidently relating to the 
same orders, are found turning up, indicate the resolve of the 
merchants to book upon the very lowest terms, to the sacrifice of 

uality. And they have been successful in wy ee degree than 
ot all the old rails before possessed by some common bar 
firms have been used up, notwithstanding the immense exporta- 
tion to the United States. There is one in this district who 
a stock of about 3000 torfs. Under these circumstances 
it is not cause for oupene that certain London merchants profess 
their ability to buy Staffordshire common bars upon terms con- 
siderably within 7 per ton at the works. It is not, however, 
bry sai bars made from puddled iron at under a minimum 
Strip is 
their 


Earl Duadley’s iron cannot be pur- 
e bars of Messrs. Bar- 


British Iron Limited, Messrs. E.T. Wright and So 
Messrs. John Bagnal 


mills with most work are still those at which sheets for the 


are being rolled. Few makers are refusing offers at 
rates for which they held back a fortnight - et makers 
decline to acknowledge that it is possible for t 


to 

sheets for corrugating in other than exceptional lots at prices 
which some galvanisers are quoting, but which I decline at 
present to repeat. 

_ The boiler plate demand is only tame. This week has brought 
to hand but trifling orders. Still the makers are hardly less 
resolute in demanding full rates than are the marked bar firms. 

On ’Change in Birmingham to-day there was every confidence 
that an nes will soon manifest itself in the demand 
from the United States, although the Transatlantic purchases 
have lately been so heavy. Indeed, one Shropshire firm reported 
a bona fide inquiry received this week for 3000 tons of finished 
iron of different sections, but all of good gS It is clear that 
American buyers are looking to benefit by the lull which has 
come over the British iron trade. Makers’ expectations are 
buoyed up by the reports communicated from their own agents in 

. the States. Such reports to hand this week s with certainty 
of ‘‘a good steady trade” being possible with America through- 
out the next two years if the British firms will only keep their 
quotations for finished iron at ‘‘a moderate level ;” and £9 for 
marked bars is specified as indicating the rate which will secure 


ness, 
Tuesday’s mail from New Zealand was not up to the ge 
have been nevertheless much worse mails from .7 

market. Agents spoke of recent consignments having over- 
stocked the market, and of the necessity for these consignments 
La | tt off before heavy orders can be forwarded. 

elbourne advices announce that business has got quieter. 
Galvanised iron has been largely shipped, and it is feared th 
unless it is held b: Laporte, eos will , though, at the 
date of the mail, they were steady at £26 10s. for Anchor, Crown, 
and Orb 26 g.; £25 10s. for Three Crown, and £25 for Emu. 

From one West Indian markets the re indicate brighter 
prospects in the future, particularly from the encouraging features 
presented by the improved sugar crops. 

The tin-plate trade is less steady this week than a have 
been expected after the meetings in Birmingham on Wednesday 
evening, at which it was determined to maintain quotations for 
LC. coke at 25s. in Liverpool. Less than that figure would have 
been taken in Wolverhampton yesterday, and also in Birming- 
ham to-day, but not a who have afew months’ orders 
still upon their books, d there was at least one firm {in that 
case, 


is | commence repairs 
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Yesterday there was news that the gold medal at Sydney for 
qompion of finished iron had been awarded to Karl Dudley, and 


to . Wm. Barrows and Sons respectively. 
Alike in Birmingham to-day and in Wolverham yester- 
day pig iron was at a discount. Consumers said that their 


too. heavy to meet their present necessities ; 
and there were few who were not Pressing vendors from whom 
they had purchased to suspend deliveries. Pig firms, however, 
mostly require that buyers shall complete the terms of the con- 
tracts. Odd lots offered to consumers upon terms considerably 
under current quotations in the open market failed to secure 
attention. Under these circumstances prices are mostly nominal. 
The exceptions relate to a few local all-mine sorts as to which the 
makers can afford to hold stocks, 

Two smelters have taken advantage of the lull to blow out and 

irs to their furnaces. One at Parkhead and 

another at Dudley Port are in the hands of the furnace builders. 

The coal trade is sympathetic with the iron industry. The 
activity would yO to a when so many new furnaces 
began to be put in blast. Most iron-smelters are restricting their 
purchases to small lots, and the necessities of the proprietors of 
mills and forges are steadily easing. The Ag 
i are upheld with difficulty, so considerable is the 
competition. 

Cannock coalmasters are freely offering ch fuel 
which is useful and good for the mills and a ok not 


applicable for smelting. Large quantities are imported to the 
east side of Dudley. 
The Hamstead sinkings have now reached a depth of 607 yards. 


The evidences that thick coal is near at hand are irrefutable. If 
it should not have been passed through by the date of the annual 
porting, at the close of the month, ‘the age as be adjourned 
for a few days; when the shareholders have had an 
opportunity of ins; the thick coal in situ. 

prices would be easier but for the reappearance of unrest 
amongst the miners. These people have become dissatistied with 


the terms of the sliding scale. On Monday they held a conference | 


of delegates at Tipton, when only the casting vote of the chair- 
man prevented a resolution being carried giving notice for the 
termination of the prevailing scale; but the agitation for 
better terms is to be continued. 

The meeting of the Mill and Forge Wages Board is now fixed 
to be held in Birmingham on Monday next, under the presidency 
of Mr. Chamberlain, M.P., to determine upon a sliding scale, 

Mill and —_ work is being given out to the engineers at a 
tolerably satisfactory rate by the ironmasters, and some heavy 
ironfoundry contracts for export have just reached two of the 

ing houses. In cast iron pipes, those required for water are 
being ordered in the largest quantities, while the demand for 
locomotive and water tubes has received a stimulus. 

The report on detaching hooks presented to the members of the 
South Staffordshire Institute of Mining Engineers is a valuable 
one. The committee place King’s, used in this district, first ; 
Ormerod’s, used in Lancashire, second; and Walker’s, used in 
Cleveland, third in order of merit. Other apparatus of the 
kind has been introduced to the mining world, but the com- 
a an exhaustive inquiry, have selected the above as 


NOTES FROM LANCASHIRE, 
(From our own Correspondents.) 

GENERAL depression appears to prevail throughout the iron- 
making trades of this district. For several weeks past there has 
been very little doing, but the absence of business seems now to 
have had other causes than the excitement consequent upon the 
elections, for now that the parliamentary contests are over 
the market is, if anything, in even a worse position, and the 
past week has been marked by a considerable downward move- 
ment in values. Of course, the serious falling off in the demand 
for export might largely account for the lessened animation of 
the market; but with the generally entertained belief that this 
will be only temporary, and with an increased local consump- 
tion of iron, there ought certainly to be more confidence with 
regard to the future than has been evidenced by sellers during 
the past week. Hitherto the weakness in the market has been 
chiefly confined to iron held in second hands, but makers gene- 
rally are now regen | a want of firmness, and where contracts 
are running out a good deal of anxiety is being displayed to secure 
new business even at a considerable reduction poe late rates. 
The downward movement in the Scotch and Middlesbrough 
markets has naturally tended to influence makers here in taking 
lower prices, and both in pig and manufactured iron sellers have 
been offering freely at less money. 

Last week I noticed an easier tone on the of Lancashire 
makers of pig iron, and this has now been followed by a decided 
downward movement in values. The list rates for delivery into 
the Manchester district have been reduced 5s. pe ton, foundry 
and forge iron being now quoted at 65s. per ton less 24 per cent., 
but even this figure is little more than nominal, as good orders 
would not be refused at 2s. 6d. per ton less, representing an 
actual fall in values of about 7s. 6d. per ton since last month. 

In outside brands coming into this district the downward move- 
ment has been pretty much tothe same extent. Lincolnshire and 
Derbyshire ers, who a short time back were asking over 70s. 
per ten are now quoting 65s. to 66s. per ton, less 24 for foundry 
and forge iron delivered into the Manchester district, and the best 
brands of Scotch and Middlesbrough iron are being offered by 
dealers for delivery here at extremely low figures, best Scotch iron 
being obtainable here at 66s. 6d. and selected brands of Middles- 
brough iron at about 58s. per ton net cash, with inferior qualities 
offering at 1s. to 1s. 6d. per ton less money. 

All descriptions of manufactured iron are also offering at 
considerably less money than makers have recently been asking. 
It is exceptional where more than £8 10s. per ton is now being 
obtained for Lancashire bars, and the average price for delivery 
into the Manchester district may be given at about £8 to £8 5s, 
per ton, whilst hoops can be bought readily at from £9 to £9 10s, 
per ton. The American demand for rails has been much quieter, 
and iron rails delivered equal to Manchester or Liverpool can now 
be bought at about £8, with steel rails averaging about £9 10s. per 
ton. Most of the local — are still fairly supplied with orders, 
but as specifications are only coming in very slowly, many of them 
are now finding it difficult to keep their works fully going. 

Amongst the iron consuming branches of industry, as I have 
already indicated, there is more activity, and the leading euaipocrs, 
machinists, and founders are generally reported to be to ly 
well supplied with orders. 

The coal trade of this district is generally dull, and a good deal 
of short time is being worked at the pits, whilst heavy stocks of 
round coal are held at omy | of the collieries. All classes of 
round coal move off slowly, but prices are now so low that very 
little margin is left for further concessions, and it is only where 
sellers are enabled to move off stocks quickly that they are 
induced to give way to any great extent. For forward delivery 
there is very little disposition to sell at present rates. Engine 
classes of fuel are very firm at advanced rates, the small quantity 
of slack now being produced enabling sellers to command better 
prices without difficulty, and burgy, owing to the scarcity of 
slack, is also improving in value. ‘lhe average quotations at the 
pit’s mouth are about as under: Best coal, 8s. to 8s. 6d.; seconds, 
6s. to 6s. 6d.; common round coal, 5s. to 5s. 6d.; good burgy, 
4s, 3d. to 4s. 9d.; good slack, 3s. 9d. to 4s. 3d.; and common, 3s. 
to 3s. 6d. per ton. 

There has been a rather better inqeley for coal for shipment, 
but this branch of trade is still vey dull, 

; is a quiet demand for — of hematite pig 
iron, and buyers are not disposed to extend their purchases. At 
present, however, makers are busily employed on old con 
which will furnish them with work throughout the year, an 


there are indications that in the meantime there will be a revival 
in demand, and that the activity now observable throughout the 
district will be maintained and strengthened. With a decline in 
demand, of course there is a weakening tendency in prices, and 
Bessemer iron may be quoted at about £5 per ton; but many 
makers refuse to sell at any such figure, and it is only in certain 
cases where sales can be effected at this price. ‘The steel trade is 
briskly poplored, All the mills and forges are working full 


time, and there is a pressure for deliveries, as, in some instances, 
makers are behind in the completion of orders. = are 
ere is con- 


steadily employed, and in the marine department 
siderable briskness, as several very large engines for ocean 
steamers are in progress of construction. Iron ore is easier in 
tone, although there is a fair demand. 

The coffer-dam at the entrance to Whitehaven wet dock is 
nearly completed, and it is expected in two or three days the 
dock will be completely closed in. 

recently formed, commen operations, it is expected 
shortly new orders will be secured. ” 

There is a large ng of iron and steel from the docks at 
Barrow to America, Australia, and other countries. 


THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

Tue house coal trade continues very quiet, and the prospect of 
fairly good weather prevents the owners from expecting any 
increase at present in the demand. I hear of several sallierian 
where the men were put on full time last January being now 
working only three or four days a week. The metropolitan and 
southern trade cere is very slack, and when London is 
languid the South Yorkshire coal-field is the first to suffer. 
he Great Northern Railway Company, which does the 
largest — of the coal 3 business to London, for- 
arded month nearly 90, ich is i 
of what was carried in Feb 
Great Nortliern, however, does not 
from the South Yorkshire district. The Midland Railway 
returns show a falling off, as compared with the two previous 
months, by over 36,000 tons. Still the depression does not 
extend to all the collieries, nor to all classes of coal. At Shire- 
oaks, where there are extensive workings, the men are being put 
on full time. The demand for steam fuel, too, is now important. 
The improvement in the heavy trades has told fairly well in the 
district pits. An in shipment has been e from both 
Hull and Grimsby. That the fuel is mainly required for 
smelting purposes is proved by the briskness of the demand for 
hard coal, which keeps up well. Coal for locomotive is 
also largely called for, but the price can scarcely be called protit- 
able, though it is 6d. to 1s. per ton better than at this time last 
year. Gas coal is in average demand. 

There is undoubtedly a lull in the iron trade, At the q 
meeting of ironmasters held last week, it was anticipated that 
the prices would be advanced, but this has been prevented by the 
languor which has set in. The reaction is no doubt partly due 
to the greatly increased production, and to the speculators having 
ceased their operations. While every allowance, however, is 
made for these causes, there remains a margin for a solid and 
genuine improvement in trade; and the best-informed ple I 
meet are confident that the present depression will cally be tem- 
porary, and will be succeeded by a remarkable rebound, 
which will tell more bers tie, Rr the spurt of last October. 

A good deal of interest has been — excited by the publica- 
tion of a record of the steel rails laid by the Illinois Central 
Railroad Company, which appear to have been supplied with 
steel rails from eight different makers, The details of the “ life ” 
of the rails have Sion worked up into tables, and these were 
presented in evidence during the recent argument on the W: 
and Means Committee on the Covert Bill. a to the 
analysis, the broad results were that the rails supplied by the 
Atlas Works, Messrs. John Brown: and Co., Sheffield, were 
first, Barrow next, and then in the order named, Cammell, 
Messrs. Charles Cammell and Co., Sheffield, Cambria, J 
Union, North Chicago, and Scranton. Mr. Cope, the 
assistant-secretary of the American Iron and Steel. Associa- 
tion, has further analysed the table, and brings the results out 
thus :—(1) John Brown ; (2) Cambria; (3) Cammell ; (4) Joliet; 

5) Union ; (6) North Chicago; (7) Barrow; (8) Scranton. Mr, C. 

obinson, of Sheffield, has further analysed Mr. Cope’s table, 
and brings the results out thus :—(1) John Brown ; ® ‘ammell ; 

3) Cambria; (4) Barrow; (5) equal Joliet and Union; (6) Chicago. 

ranton rails only having been nine months on the track are 
considered nowhere. The Americans account for the remarkable 
superiority of the John Brown rails on the ground that ewe | 
were made of crucible steel, and that possibly those purch 
by the Illinois Central were wholly or in part of that material.” 

is, of course, is absurd. Messrs. John Brown and Co. never 
made any rails from any other but Bessemer steel. firm 
have written to the Iron Age, in which the table of life of steel 
rails first appeared, denying that any of their rails were made from 
crucible steel, and intimating their readiness to produce steel 
rails of equal quality to those supplied to the is Central 
Railway from steel. intimation has much local 
interest, as Messrs. John Brown and Co. have been out of the 
steel rail trade for some years. 

The file manufacturers held a meeting here on Wednesday, at 
which they had before them an application from the file forgers 
and grinders for an advance of wages to the extent of ten per 
cent. The app n was acceded to, is is a pretty strong 
scene that the file trade is in a promising state; but it is to be 

oped that wages will not be pushed up so high as to prevent our 
manufacturers competing vigorously with their continentai rivals. 

There is an improved demand for all kinds of wire, parti- 
cularly for pit purposes. A leading maker of these tells 
me that there is quite a new industry springing up in steel wire 
for towing purposes at sea. Steel wires—or, to s more 
accurately, steel ropes—are now almost exclusively used for this 

urpose, ‘When a ship ‘‘throws a rope” to another ship it is 
ordinary rope, that, though the expense is much greater, 
durability of the steel rope makes the advantage largely on the 
side of steel. 

The French and German markets are buying more —_= 
cutlery, and there is also a better demand from South Africa 
—which is rapidly picking up after the late war—with India, 
and Canada. ‘The Australian market is rather languid. India 
it a a customer for rails, which are also freely exported to 
the States, 


and January. 
wan average weight 


THE NORTH OF ENGLAND, 
(From our own Correspondent.) 

Tue iron trade of the North of England is quiet just now. 
Very little business is apparently doing in a 
though there is a good demand for local and inland 
The tone of the trade though quiet is far healthier than it was 
when, two months ago, prices were rushing up to an inordinute 
height. There is, however, an element of instability in the 
present state of things owing to the discontent which is ming 
to prevail amongst the Cleveland ironstone miners and blast 
furnacemen. When in 1879 the improvement in the pig iron 
trade was manifested, an agreement for a sliding scale arran 
ment for the regulation of wages was agreed upon, by which the 
mineowners and blast furnacemen conceded an advance by 
admitting the sellin wee of iron to be fully 8s. ton more 
than the average of the district than really was. is led the 
miners and blast furnacemen to hope that a continuous rise would 
take place, Events have proved that that could not be, and 


tons, which is in excess - 


$460. Srreer GuLtey anp Trap ror Sewers, 7. Blakey and H. Wilson. 
Dated 28th August, with.) 2d. 

partition, one compartmen: a bran pe connected e «Rae 
. Over the mouth of this re is a box cover whose sides | 

i 
ment to the frame to which one end 0! ggie is connec’ + 
consists of an adjustable sliding piece, by varying the position of which } > 
the angle of the toggle edjusted, so as to regulate the amount of 
lateral throw of the jaw suit the degree of division to which the 
material is required to be reduced. 
down between the fulcrum of the beams and the point at which the i 
are attached until the requisite spring is given at this : 
point at the return of each stroke. i 
L : 
ag 
4 | < 
co usiness by increasing their discount 5 per cent. { 
The marked bar houses are uninfluenced by the easier rates for if 
chased under the £9 12s, 6d. | 
rows and Sons, Messrs. Phillip Williams and Sons, the New i 
uoved on the Dasis Of ese 
Fee do not reject offers to produce bars of less intrinsic worth i | 
than those which constitute the bulk of their output, and that : 
bear their well-known brands. = >. 
The 
1 
| | 
q 
HG 
| 
{ 
a 
li 
f 
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tment is now being manifested especially among the 
Cleveland miners. i 
There has been a general decline in. prices, and No. 3 is now 
— at 50s. per ton, though many makers who are well booked 
decline to take that Messrs. Connal and Co.’s 
stock of Cleveland iron now amounts to92,370 tons. They are 
delivering considerably. 
Shipments of iron are fully up to the average. The Tees now 
mts a much busier appearance it was wont to do, and 
Fnguiris for foreign delivery are still numerous. 

e manufactured iron trade is not so lively as could be desired. 
There is a slackening in demand apparent—not to eny great 
extent, it is true, but sufficient to make it desirable that more 
— or which are fully 5s. per ton lower. 

e Cleveland district now appears to be freeing itself from 
the trammels of bankruptcy, in which it has for some time been 
held. The confidence which is so essential to trading appears 
to be in process of restoration, and a brighter future is now 
apparently in store for a district which has been harassed, perhaps, 
more than any other. . 

The coal trade of the North of England is steady, though 
prices do not advance. 


NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

Tue G) w iron market has presented hardly any qualifying 
feature in the course of the past week. On some days a large 
business was done in warrants, but that was in consequence of 
a desire on the part of holders to sell out, and not a result of 
any actual or prospective improvement in trade. The fact is 
that as regards legitimate business the market is just now about 
as dull and lifeless as it well could be, and there is little anti- 
cipation of an improvement unless fresh inquiries should follow 
u a further reduction of prices, which is regarded as inevit- 
- oe The production of pig iron is well maintained, and the 
withdrawals from the public stores have not yet altogether ceased, 
but the shipments are expected to decline in bulk. 

The warrant market was dull on Friday, in consequence of the 
receipt of unfavourable news from the United States. Business 
was done in the morning at from 56s. to 55s. 6d. cash and eight 
days, the mee ae in the afternoon being 55s. 6d. to 55s. cash, 
and 55s. 9d. to 55s. 3d. one month. The tone of the market was 
also flaton Monday. On that _ business opened at 54s. 74d., 
and receded to 54s. 2d. cash and 54s. 9d. one month. In the 
afternoon the quotations were 54s. 44d. to 54s. 74d. cash, and 
54s. 9d. to 54s. 104d. one month. A large business was done on 
Tuesday, there being a desire on the part of many holders to 
dispose of their warrants in anticipation of a further decline in 
prices. The quotations were 54s. 6d. to 54s. 9d. cash, and 54s. 9d. 
to 55s. one month. On Wednesday the market was inactive, 
closing at 52s. 9d. cash. was a further 
decline in the prices to 52s. cash and 52s. 3d. one month. — 

The propriety of damping some of the blast furnaces was under 
discussion at a public meeting of ironmasters this week, but con- 
sideration of the subject was deferred. 

The inquiry for makers’ iron cannot be said to have improved, 
and prices are again reduced. 

The malleable works are yet for the most part well employed, 
— fresh contracts do not come in so plentifully as could be 


Last week’s shipments of iron manufactures from the Clyde 
embraced a locomotive and tender, valued at £1090, for Calcutta ; 
£1500 machinery for Calcutta and Halifax ; £10,500 worth of 
miscellaneous articles, of which £2200 went to Calcutta, £1600 to 
Port Natal, £1500 to Montreal, £2400 to Halifax, and £1160 to 
Boston; £830 steel rails for New York, and £1155 sewing 
machines for France and Spain. 

It is satisfactory to notice that an improvement has at length 
begun in the shipping department of the coal trade. Following 
upon a reduction in miners’ wages, the prices of coals have been 

in somewhat lowered, and this circumstance, together with 

setting in of a demand for Canada and other places, has 
tended to quicken the inquiry. In the course of the past week 
the foreign shipments aggregated about 12,000 tons, fully a half 
of that one | going to Quebec. The demand for steam coals 
is likewise good, and there is rather more inquiry for domestic 
consumption. The trade is likewise moderately good in the 
eastern mining counties, but the shipping departments there 
does not seem quite so brisk as was anticipated a week ago. 
Stocks are large and prices easier. 

Except in a few isolated and unimportant instances, the col- 
liers have quietly accepted the reductions made in their wages 
as inevitable in the present condition of the trade. 

The general shipping trade at Clyde ports has been exce; 
tionally active, both as regards imports and exports, since the 

inning of the present month. 

he engine of the unfortunate train which fell in the Tay 
Bridge accident has been successfully floated and landed on the 
beach near Tayport. 

The Aberdeen ders have r d work at the old terms, 
and the lock-out noticed in last report is therefore at an end. 

Messrs. John Elder and Co. have this week launched the 
Morse, 1850 tons, one of ten steamers, eight of which are being 
built on the Clyde for the Com ie Générale Transatlantic, who 
— undertaken the French mail service between Marseilles and 

giers, 


WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


PROCEEDINGS in the Severn tunnel have been in abeyance some 
time, but now I am glad to find that they have been recommenced 
at Portskewitt with vigour. Mr. Walker, who is contractor for 
the whole scheme, has begun the sinking of the three shafts, one 
near the river, and two others close by the spot where the spring 
was struck. There will be no abandonment, I hear, now of the 
great undertaking. Powerful engines will be employed, so that 
any quantity of water can be kept under. The experiences of 
sinking collieries of late years have been valuable. Failure has 
been through inadequate powers to meet certain obstacles. 

Fresh finds of coal have been made in the locality. Seam No. 2 
was struck this week at Resolven, Cardiff, and Swansea Colliery 
Company. The coal is of good thickness. Newport has done 
good business during the last week, and a close approach to the 
old totals of Cardiff exports was made by sending a total of 
30,637 tons. The previous week the was 17,145 tons. I 
note that the Royal Sardinian Railwa: ce ad have selected 
this port for its requirements; rails and miscellaneous goods, with 
a number of wagons, left last week. 

There is no falling off in the quantity of coal sent from Wales. 
Last week the total was 173,451 tons, and yet such is the immense 
output that large quantities could be seen this week on the sidings 
both at the pits and ports. 

Great complaints have arisen of late about the difficulty of dis- 
charging iron ore at Swansea. This is due simply to insufficient 
dock accommodation, a defect which will soon be removed. 

Forty years have brought about a striking change with respect 
to the relative exports and coal business at Cardiff and Swansea. 
Last week, for instance, 13,170 tons of coal left Cardiff, and the 
total from Swansea was 12,172tons. In 1840 the total coal through- 
out the year from Swansea was 500,000 tons, while from Cardiff for 
the same period the total was only 136,000. Swansea authorities 
are bringing forward these statistics as substantial grounds for 


resolute action, but though a good deal of ene has been 
wasted at Swansea in tramway disputes and | politics, it 
must not be forgotten that the growth of Cardiff has been 


materially aided by its connection with the Rhondda Valley. 
Swansea men sh unite in getting a railway connection with 
this valley. It is as essential as new docks. 

Business has been ially slack in the iron and steel trades 
for the last few wee! and even worse pay J last week. 
Some of the ironmasters who have restarted, but have kept in 
the old groove and refrained from steel appliances, have begun to 
look rather concerned. Their works would never have been 
built upon the hills but for the Welsh ironstone, and now this is 
not required, the nearer the port the better. If ironmasters, 
however, entered into steel make, they might put off the evil 
day far a generation; but not to do so is to limit the duration of 
the restart. I note at the shipbuilding yards at Cardiff that iron 
plates are discontinued for boilers; steel is the great requirement. 

Amongst the principal business of the past week I may say the 
Dowlais Company has shipped 1522 tons of rails to New York, 
and 1320 tons to Madras; Rhymney Company, 1550 tons to 
Portland ; Llyrvi Company, 750 tons of bars to Bombay ; Mr. 
Crawshay, 25 tons of bars to the same; and the Treforest Iron 
and Steel Company 245 tons to Philadelphia. Blaenavon figured 
this week by sending a cargo of 1243 tons of iron to Natal. 

A curious import, and one showing the change which has cre 
over the iron trade of late, took place at Cardiff this weekgn e 
shape of 114 tons of — iron from New York. i 

I hear that the demand for old iron has fallen off in the States, 
and this is a proof. 

Trade continues unsatisfactory in the Forest of Dean, and at 
one large colliery which has been closed there is great suffering. 
Makers will not lower quotations, though in all branches 10s. 
per ton less than price current list has been accepted. 


PRICES CURRENT. 


Tue following prices are corrected up to last night, but it should be 
borne in mind that in many cases makers are prepared to quote different 
terms for special contracts. It is obviously impossible to specify these 
cases and terms, or to give more than the market quotations and makers’ 
prices. Readers should also refer to our correspondents’ letters. 


PIG IRON AND PUDDLED BARS. 


£s. d. | £8. d. 
G.m.b.—No. 1.. - 217 6  Glengarnock—No.1 .. 3 0 0 
3.. No.3 .. 216 6 
-No. 1 310 Dalmellington—No. 1.. 218 0 
No. 3 - 217 6) No.3... 214 0 
Coltness—No. 1 . $8 2 0) At Ardrossan. 
Summerlee—No. 1 8 0 6. Shotts—No.1.. .. .. 3 2 
0. 3 - 216 219 0 
Monkland—No. 1 .. 217 6 At Leith. 
No.8... .. 215 0 
Clyde—No.1 .. .. .. 217 6 CLEVELAND— 
No.3 .. 215 0 co 06 8 
Govan—No.1.. .. 217 6 BO. cc. eo of 218 0 
Me. 215 0 oe, 
At Broomiclaw | No. 4, foundry eo 211 0 
Calder—No.1.. .. 306 No. 4, forge 
No.8... .. « 216 6 Mottled or white .. .. 212 0 
At Port Dundas. | Thornaby hematite .. 615 0 


TrepecAaR—Monmovurussuire—No. 3 tin-plate pig iron, 13us. at works. 


’ a No. 3 foundry pig iron, 85s. 0d. do. 
£0.64. £3.d. 

Wa.es—Iron rails, f.0.b. 8 5 810 0 
Iron bars, f.o.b. ee es - 8 5 Oto 0 00 
1, at Sheffield .. 387 6to 000 
No. 3 ib 8 56 Oto 000 
LancasHirg, in Manchester—No.3& No.4 3 2 6to 3 5 0 

Hematire, at works, Millom “ Bessemer "— 

No.1ltoNo.3 .. od 10 Oto 515 0 
Forge, mottled and white .. as ee ee - 510 0 
Maryport Hematite—No. 1 to No. 3 - 510 Oto 515 0 

Puddiled Bar— 
Wates—Rail quality, at works 510 0to 000 
CLEVELAND, delivered on trucks 5060000 
MIDDLEsBROUGH léin., plate quality, ton 512 6to 0 0 0 
LANCASHIRE oe es 515 00 0 

MANUFACTURED IRON. 

Ship Pla’ 

Gtasoow, f.o.b., per ton iio 9 0 0t0 000 
Waes—At works, net .. oe oe $10 0to 000 
at works .. ae 810 0to 000 

Boiler Plates— 

WELSH oe oe 10 0 Oto 0 0 6 
Lancasuire, to 5 cwt. each plate .. -- 10 0 0 0 0 
SHEFFIELD .. os ee 1010 Oto 0 0 0 
Bow ine and Low Moor— 

Under 24 cwt. perewt. 1 2 Oto 17 0 
4cwt. up to7 cwt.and upwards... -- 110 Oto 119 0 
STAFFORDSHIRE, per ton oe ee -- 1010 Otol3 0 0 
free on trucks ee 9 000 
Grascow, f.0.b., per ton oe 910 0tol0 0 0 

Angle Iron— 

Bow and Low Moor, per cwt. 18 0 
STAFFORDSHIRE, per ton oe oP} - 9 0 0to1010 0 
LANCASHIRE es oo - $15 Oto 910 0 
Srockron .. oe ee $10 0t0o 000 
Rounp Oak ee 10 2 6to1l5 0 0 
CLEVELAND + 712 6to 715 0 

ELSH oe os 8 0 Oto 810 0 
Gtascow, f.0.b., per ton 80 0t0 000 

Bar Iron— 

Low Moor and Bow rna, per cwt. .. 019 Oto 140 
STAFFORDSHIRE, per ton ee oe 8 0 Oto 1110 0 
Rounp Oak oe 912 6to 0 0 0 

Merchant Bars— 

STOCKTON .. 715 Oto 8 0 0 
WELsH os es 715 Oto 8 0 0 
LANCASHIRE - 8 0 Oto 810 0 
f.0.b. .. 8 0 Oto 810 0 
SurrrieLp—Bars from warehouse .. 90 0to 000 
Hoops - 1010 0to 0 0 0 

os Sheets 1210 Oto 0 0 0 
Nail Rods.—G.ascow, f.o.b., perton .. 8 0 0to 0 0 0 
Rails—G.ascow, f.0.b., per ton 
CLEVELAND os oo es 710 0to 0 0 0 

Railway Chairs—G.tascow, f.o.b.,perton 5 0 0to 610 0 
pes—G.asoow, f.o.b., per ton oe «+ 5 0 0to 6 0 0 

Sheets—G.ascow (singles), per ton .. -- 10 0 0to1010 0 

Hoops—Mancuester .. 9 6 0tol0 0 0 

STEEL. 

works— 223.0 £28. 4. 
Spring steel ee on 14 0 0to 22 0 0 
Ordinary cast rods .. oe 17 0 0to 2% 0 0 
Fair average steel eo oe os -- 2 0 0to36 0 0 
Sheet, crucible .. es oe oe -. 24 0 0to64 0 0 
Sheets, Bessemer oe ee ee -- 16 0 0to 22 0 0 
Second-class tool.. 82 0 Oto 48 0 
Best special steels -- 50 0 O0to76 0 0 

Best tool oe 52 0 Oto7é6 0 0 

Special tool .. 7 0 Otoll2 0 0 

Sheffield steel ship plates 16 0 10 0 

effield stee! oe oo 

Sheffield steel plates -- 1610 0to 1710 0 

Wates—Rails .. os ee 1010 Otoll 5 0 
Bessemer pigiron .. .. .. 615 Oto 710 0 
MISCELLANEOUS METALS. 

pper ton “0 to a3 10 6 

6 
British cake and ingots os a - 70 0 Oto72 0 0 
Best selected .. eo os 71 0 O0to73 0 0 
British sheets, strong .. oe os -- 7 0 Oto78 0 0 
Tin—Straits es -- 8 0 0t000 0 0 
British blocks, refined.. ae eo 92 0 0to 93 0 0 
» bars os 91 0 Oto 92 0 0 
Lead—English pig .. ..  .. 00 0 0t000 0 0 
eet os éo 17 5 Oto 1710 0 
oe - 20 0 0to 2010 0 
oe oe oo os 0 0 0t000 0 0 


Zimc-—English sheet .. .. .. 

Phosphor Bronze—per ton— 

metal XI ee 00 0 116 0 

Nickel, per Ib., 2s. 6d. to 33. 


COAL, COKE, OIL, &c. 


2310 0 to 2410 0 
0 
0 


Coke— £s8.d. £8. d.{ Coals, best, per ton— 
Cleveland, at ovens 0 14 0—0 17 0} South 0 8 140 
Derb 0150-0180] Derbyshire— 
Sheffield, melting © 19 0—0 21 0 Best, at pits .. 0 80-0110 
Tredegar .. .. 1 20-6 00 Converting .. 0 76-0 90 
South Yorkahire"-At the pits” ptt, 
ch ... .. 011 201311 0 800 86 
Silkstone,house 0 10 4—0 11 6 Pem! 4ft. 0 60-0 66 
averting 0 76-0 90 Forgecoal .. 0 50-0 56 
Steam coul* .. 0 638-0 70 Bargy 0 40-0 49 
Steam, less2}-. 0 8 3-0 10 6| Olls, tun— 
House, at port 0 79-0 93) Tinsced .. 1.27 5-0-0000 
Small house 0 8320 §9| Rapeseed, brown 27 10 0-27 15 0 
Engl. 29 10 0—29 150 
Splint [> 6 79-0 83 (per gal.) .. 0 06-0 00 
Smithy 0 11 6—0 13 0| Tallow .. .. .. 4300-4400 


* Supplied to railway companies and large works. 
PRICES CURRENT OF TIMBER. 


2s. £8. £8. £8. 

T load .. -14 0 16 0 Quebec pine, 2nd.. 10 0 15 10 
Quebec pine, red .. 3 0 4 5 8rd... 8 0 1010 
- 85 6 0 Canada, spruce Ist. 10 10 12 10 

pitch .. 3 5 410 8rdand2nd 710 810 

Ok Ore 6 New Brunswick 610 8 0 

Birch - 810 415 

Elm - 410 510 St. Petersburg ..13 0 16 0 

- & 410 

Dantsic & Meml.oak 310 5 0 Wyb 6 
of « 2 410 | Battens,allsorts .. 6 0 9.0 

undersized 110 2 0 | s. d. d. 
4.8 First yellow .. ..10 0 15 0 

» Swedish .. .. 110 2 5 » White .. .. 8 6 10 0 
Wi t, Riga,log.. 3 0 610 Second quality .. 7 6 ll 0 
Lath, Dantsic,fathom 6 0 7 0 Mahogany, Cuba, s.d. s. d. 
St. Petersburg. 810 9 0 superficial foot. 0 6 0 9 
Deaxs, per C, 12ft. by Me: 0 5 
by 9in. :— Honduras, do. .. 0 0 6 


3 by 9in. : 
Quebec, pine lst .. 14 0 24 0 


Tue Exectric Mippiines Purirrer.—A public exhibition was 
given in New Haven, March 13, of the electric middlings purifier, 
the joint invention of two young men of that city. The working 
of the device is said to have been highly promising. Over the 
wire on cloths are placed’a bank of hard rubber cylinders, 
which are slowly revolved against strips of sheep skin and thus 
electrified. To these rollers the light bran is attracted, to -be 
mechanically brushed into a proper receptacle. This substitution 
of electric attraction for the air blast in separating bran from 
flour is said to lessen the waste, while it obviates the necessity of 
doing the work in a closed chamber and the risk of explosions. 
The exhibition was made in an open room, and there was neither 
dust nor waste. 


Tue Lonpon AssocraTION OF FoREMEN ENGINEERS AND 
DravGuTsMEN.—The twenty-seventh anniversary dinner of this 
Institution was held on Saturday at the Cannon-street Hotel, 
when the chair was occupied by the Lord Mayor. About 250 sat 
down to dinner, among whom were the Earl of Aberdeen, 
General Cavanagh, Mr. Lawrence, M.P., Mr. Sheriff Woolloton, 
Captain C. E. Foot, Lieutenant Maclure, Mr. J. Newton, the 
president of the Association, and others. The Association, 
which was founded in 1852, now numbers 329 members. e 
usual loyal toasts having been duly honoured, Captain C. E. 
Foot, RN. in responding for the navy, thanked the engineers 
who had applied machinery to the propulsion and steering 
of ships, to the bye J of the enormous guns now put on 
board of them, and to the weighing of their anchors, r. J. 
Newton referred to the progress that the Institution had made. 
It was at first regarded with a very jealous eye by employers, 
who feared that it might grow into a vast system of superior 
trades’ unionism. Employers were now, however, among its 
most staunch supporters. The Institution had largely tended to 
raise the intellectual and social standard of its members and to 
make them better foremen and better citizens. From a benevo- 
lent point of view, also, the Institution had done much good. 
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Epps’s Cocoa.—:".ATEFUL AND Comrortine.—“‘ By a thorough 
knowledge of the natural laws which Lge the operations of 
digestion and nutrition, and by a careful application of the fine 

roperties of well-selected cocoa, Mr. E ! has provided our 

reakfast tables with a delicately havcaned verage which ma‘ 
save us pe heoget doctors’ bills. It is by the judicious use of suc’ 
articles of diet that a constitution may be gradually built u 
until strong enough to resist every tendency to disease. Hundreds 
of subtle maladies are floating around us ready to attack wherever 
there isa weak point. We may escape many a fatal shaft by 
keeping ourselves well fortified with pure blood and a properly 
nourished frame.”—Civil Service Gazette. Sold only in packets 


labelled—“James Epps and Co., Homeo 
London.”—{Advt. 
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APRIL 23, 1880. 
oQARRIAGE LIGHTING ON CONTINENTAL 
die? RAILWAYS. 


Tum superiority of gas| over all other illuminating 
agents has now for many years enforced its almost exclu- 
sive adoption for lighting buildings of all kinds, and it 
now seems likely to rat oil in all railway: carriages. 
Coal gas has been employed in England on the Metro- 
politan Railway for bari but the superior qualities of 
* oil gas and the increased facilities it offers have caused 
its substitutional adoption on that line as circumstances 
- offer convenience for the change in the apparatus attached 
_ te the. carri i for the Hammersmith 
-and Richmond trains are now lighted with oil gas 
on that line, and the Metropolitan District Railway 
Company is also now fitting its carriages with the same 
“apparatus as opportunity offers, a small oil gas works 
having been established for that purpose near Bread-street 
“hill. “The Metropolitan Company's first gas works 
near the Baker-street station, but additional works 
have been erected at Hammersmith station and elsewhere 
to ‘meet the demands of the larger number of carriages 
that are being fitted. The Great Eastern Railway Com- 
B inso Ro now for more than two years had an oil gas 
works. at Stratford, by which 232 carriages are sup- 
plied with gas for their metropolitan trains, and some 
-of its main line trains run’ to Harwich and back 
are also supplied with gas at these works. The South- 
Eastern Railway Company has also now adopted the 
‘system for the carriages of its main line trains 
‘chiefly running to Dover and Folkestone, and the South- 
Western Company is considering the adoption of the 
same. system, the company having a dozen carriages 
fitted with the necessary apparatus for trial, and these 
‘have been running for ten months supplied with gas from 
‘Hammersmith. e adoption of the system by_ the 
‘South-Eastern Railway Company will enable travellers 
cto ride in carriages well lighted with gas the whole rail- 
way distance from London to St. Petersburg. 
he favour with which the system is thus being 
‘received in England induced us, during a recent visit to 
“Berlin, to obtain information respecting the extent to 
which it has been adopted on the Continent, and to visit 
_ the works of Mr. Julius Pintsch, the inventor of the system, 
and by whom the German, Russian, Austrian, and Belgian 
carriages have been fitted and the gasworks erected. 
Herr Julius Pintsch, a gas engineer of many years’ 
standing, and manufacturer of gas meters and apparatus 
on a large scale, has received the honour of nomination as 
Commerzien-Rath, which is conferred upon eminent mer- 
chants, engineers, and other men of business in Germany, 
and it seems that the honour consists in being occasionally 
invited to give gratuitous advice to the Government on 
technicaland commercial questions, an honour which would 
perhaps be looked upon as ganvoen in this country, but 
which is, at the least, as highly prized there as a knight- 
hood is in thiscountry. Acting then in this capacity, and 
the best known manufacturer of gas apparatusin Prussia, 
Herr Pintsch was consulted, years ago, as to the best 
‘means of lighting railway carriages for the main State 
clines of Germany, with a view to the removal of the 
ne inseparable from the use of oil, and to secure 
a better light. After about two years of trial and error 
with experimental Faw oil gasworks was erected 
‘at the terminal station of the Niederschlesisch-Maerkische 
Railway, in Berlin, and a number of carriages fitted with 
‘the necessary apparatus. Many months had been occu- 
pied in overcoming the innumerable difficulties which in 
‘early stages of the employment of gas under pressure, 
‘The test of the difficulties were found in the con- 
‘struction of the apparatus, so 4s to prevent the minute 
‘leakages of the gas, which finds its way through materials 
pees tight to everything else. e second difficulty 
‘was in the construction of a reducing and lating pres- 
‘sure valve which would not be acted upon by the jotting 
‘and vibration ofthe vehicles. Various modes of regulating 
‘were tried, but it was for some time found impossible to 
prevent the extinction of the a by sudden and percussive 
shakings of the carriages. is was eventually got over, 
and then the fitting of carriages on the German State 
Railways began on a large scale. The gasworks we have 
mentioned were erected aud provided with the necessary 
compressing machinery and reservoirs, from which the 
carriage receivers are supplied with gas at a pressure of 
‘six atmospheres. Having thus wy tested the 
whole of the necessary apparatus before fitting carriages, 
other than on the experimental train, was commenced, 
only minor improvements have since been made, the 
apparatus fitted on the i of the Great Eastern 
itway Company running between Norwich and 
‘London, and the gasworks erected at Stratford being, 
though built seven years later, practically the same 
as those of the above-mentioned Railway Company. 


eburg- 
Alsace- 


State, Southern of Elizabeth, 
of great length are run 
the carri For 


back, Berlin to Paris and back, Berlin to St. Petersburg, 
Berlin to Ostend, and Ostend to Switzerland, from St. 
_ Petersburg to Moscow and Odessa, and on some of these 
long lines the carriages run over the lines of six-different 
-railway companies, and no attention is given them except 
to light or extinguish the gas. 
Sleeping carriages are now being fitted to run from 
Calais to Brindisi. Of the Post-office vans of Germany, 
all of. which belong to the State, 230 out of about 1000 
are already fitted, and the others are being fitted as 


opportunity offers. A Post-office. van; it may here be 
‘noticed, has been fitted about two years on the Great 
tern Railway for service between. London and Nor- 
wich ; the Royal and Imperial saloons. of the Emperor 
and Empress of ,Germany, the Emperor and Empress of 
Russia, and of the Prince of Wales on the Great Eastern 
Railway, are also gas lighted. It will thus be seen that the 
system is in very extensive use, although a large propor- 
tion of the continental carriages yet remain to be fitted. 
To gain some idea of the culties which had to be 
overcome, it is only necessary to look at the number of 
patent specifications relating to the successive inventions 
of. details in the course.of experiments, The result, 
however, is a very simple, set of apparatus and fittings, 
the. principal of which were illustrated in Taz ENGINEER 
of the 26th June, 1874. The oil-gas making apparatus 
consists of banks of. double-story retorts of 10in, in 
diameter., Of these retorts there are four pairs at the 
Frankfort, Station, Berlin, the same at the Stratford 
Works of the Great Eastern Railway, and at the 
Mansion House Works, Bread-street-hill, of the Metro- 
politan District Railway, There are also four pairs at 
the Hammersmith Works of the Metropolitan Railway 
Co and new works are now being erected for the 
South-Eastern Railway Company at Rotherhithe. All 
these are practically the same as those on the Continent, 
and have been erected by the Pintsch’s Patent Lighting 
Company, London, which is a separate English firm 
formed to work the patent in this country. _. 
. The oil, which may be any cheap hydrocarbon, and of 
which we shall hereafter, is introduced in a small 
stream froma minutely adjustable cock attached to a 
small cistern over each pair of retorts, into a funnel lead- 
ing into an iron tray, which retains the oil until it is 
evaporated, makes the removal of the oil-coke easy, pre- 
vents the cold oil from falling on to the hot iron of the 
retort, and permits the distillation of a larger quantity 
of oil than could be done in two separate retorts. The 
arrangement moreover secures @ hig er temperature for 
the final conversion of the oil vapour inte gas, and pre- 
vents the formation of smoke. One. set of four retorts 
will produce, according to the quality of the oil, from 
3500 to 4600 cubic feet of gas per ten hours, or sufficient 
for one light for 5000 hours, or if the retorts work con- 
tinuously they produce enough, for one light for 12,000 
hours. In the upper one of each double retort, the 
oil is partly volatilised, and passing on through the 
lower retort the conversion into gas is completed. The 
retorts are heated in the ordinary way by coke fires 
beneath. From the retorts the gas passes through a 
short length of pipe, past a tar well, and thence to a 
purifier of simple construction carrying trays of sawdust 
and lime, and on to a gas-holder or gasometer. From 
this gasometer the gas is pumped as required and com- 
pressed by fpesesakange umps, which force it into 
reservoirs at a pressure of about ten atmospheres. These 
reservoirs vary in number according to the number of 
carriages which it may be necessary to fill at any one 
time. They were sometimes made from old locomotive 
boilers, but it has been found difficult to make or keep 
these gas tight, and now only the best plates of consider- 
able thicknesses are employed. From these reservoirs the 
gas is passedfrom stand pipes fitted withsmall strong cocks 
and very stout india-rubber hose, to the receivers placed 
under the frames of the railway carriages. From these 
receivers the gas is led by stout jin. ue to the lamps at 
the tops of the carriages. The whole of the fittings of the 
carriages are necessarily of the very best workmanship and 
design, every piece of the apparatus, including pipes and 
castings, being tested at the works before being sent at 
with gas under pressure d into the pieces submerge 
in water, in order to find, not only whether the fitting of 
joints is good, but whether the pipes or castings have any 
flaws, or are minutely porous. It will be readily under- 
stood that the continual vibration of a railway carriage 
will, after several years’ running, severely test the best 
fittings, some of which are under a pressure of 90 lb, on 
the square inch, In describing certain of these we may 
do so in connection with some remarks on a visit to the 
works in which most of them are made, and which are 
necessarily somewhat extensive, for about 6000 carriages 
have already been fitted, and over 1500 vehicles of 
German, Russian, and English railway companies are 
now under orders for fitting. The 
ising all the brass fittings, are made at Mr, Julius 
Pintse ’s works in Berlin, including brass foundry. 
machine shops, fitting and finishing shops, stores and 
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drawing offices. The larger works, wherein are made the 
receivers and all the larger sppereses including Ho 
wa. er- 


de on the N 


producing plant, ate at Fuersten 
Railvra 
The receivers, 


which one or two are fitted to each 


carriage socarding to the length of journeys to be aie, 
the le of the carriages, and the arrangement 
the brake fittings vary in diameter from 1Uin. to 
20in., and in length from about 5ft, to 12ft, These 
receivers must be well made, and of the best material, 
otherwise they become leaky under the constant vibra- 
tion and. jerking of the vehicle. The plates from 
tin. to 4in. in thickness, and are. very carefully and 
slowly bent ; they are then clamped at the two ends, and 
the holes for the rivets drilled. They are then rivetted 
along the seam, and the cylinder so made is pickled in 
acid solutions in granite baths, washed in clean waier, 
then tinned by immersion in a bath of molten tin. The 
plates forming the ends, and which are turned on 
the part oo the cylinder, are then fitted in and the 
holes drilled. The ends are then fastened, one by rivetti 
and the other byscrews tin. diameter, the holes being tap 
in a vertical tapping machine, the spindle of which is 
driyen by a flat friction clutch, as indicated by the 
sketch in the next column. After the whole’ receiver 


is thus rivetted and screwed together the joint round the — 


ends is soldered up and every rivet head’ and screw 

soldered over in order to secure ,a perfectly gas-tight 
vessel. The soldering tools used for this purpose are 
supplied with mixed coal gas and air, so that the copper 
remains continually hot, and are made somewhat as 
shown in the annexed sketch. The receiver is supported 
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on a stand on which it may rest horizontally for solder- 
ing the rivets, or at an angle for facility in soldering the 
joint at the ends. The labourer assisting the artisan 
using the soldering tool has in his hand a tube similarly 
supplied with gas and air, and with this he warms the 
oi to be soldered next to that presently being soldered 

y the artisan, The screws used in the end of the 


receiver, which is so fastened for facility of repairs when 


the receiver is knocked about, as they sometimes are in ° 


accidents, most often through broken tires, are snap- 

machine, whic an arrangement for i C) 
screws that we do not remember to have seen elsewhere. 
The screws are about 1jin. Jengthy ane are dropped into 
the circular hole in between two discs revolving together 
on spindles not quite in a line, as roughly indicated 
in plan in the annexed sketch, the angle between 


SAW 
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the discs being here snaqunben for clearness. These 


discs revolve continuo 
to the two machines and a machine for cutting the 
threads on the screws. As the dises revolve slowly the 
attendant drops the stem of the screws—not yet screwed 
—in between them, and as the screw nears the saw which 
cuts the slot it is firmly clamped, as will be seep, one of 
the spindles being adjustable towards the other by a strong 
screw. ‘The screws are held when cutting the thread by 
means of the notch in the head, and they are screwed 
into the receivers by a machine, the spindle of which is 
driven by the friction gear indicated above, the friction 
being increased at will by means of a foot lever under 
the control of the workman attending the machine. The 
receiver rests for this purpose on a portable truck-stand 
provided on the top part with rollers, upon which it is 
easily turned round as required. To the ends of the 
receiver before they are fastened into the cylinder are 
rivetted the necessary hanging straps of wrought iron, by 
which the receiver is fastened to the carriage y ne The 
rivet heads and the joint made by the strap on the end 
late are also soldered to make all thoroughly gas-tight. 
‘o one end of the receiver is bolted the filling cock, 
which is piminges by a sheet iron cover. These cocks 
are not of large size; they are of excellent material 
and workmanship, and the hose attachment is simple and 

not liable to 
At a systematically arranged statins filling 
posts are placed at a distance apart.about that of the 
centres of the carriages of the ordinary lengths. Although 
the gas is compressed in the reservoirs up te ten 
atmospheres pressure, it is only passed into the carriage 
recipients to a pressure of six atmospheres, as indicated 
by an attached gauge. It was at one time thought that 
dangerous explosions might occur in case of any railway 
accident, and that these wouldadd to the disaster. In order 
to settle this point, an experiment was made with a receiver 
16in. in diameter, 6ft. in length, and of jin. plate. It 
was filled with gas ata pressure of six atmospheres, and 
it under a stage supported at its ends, and with.a 
re on either side. A weight of 400 lb. was dropped on 
it from a height of 15ft., the weight falling on the nvetted 
seam. This bent the plate in, and started some of the 
rivets, A pointed piece of iron was then ngs on the 
a 


hole, and being ignited by 
nothing of the 
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‘tant. This ‘test sufficiently proved the 


harmless nature of the small quantity of gas ‘Mclosed in 
these recéivers ; and this has ‘been confirmed I‘several 
‘cases where a broken tire has made a/hole in the receiver. 


« When two of these réeteivers are used under one 


they are connected by a in. in diameter and nearly 
ym . in ‘thickness, and fon one of these ‘a pipe -;in. 

diaméter conducts the gas to the tor. To 
this and other fittings we shall refer in impres- 


THE INSTITUMION. OF MECHANICAL 

j _ENGENEERS. 

Tux spring meeting of the Institution of Mechanical 
Engineers commenced last evening in the Hall of the 
‘Tnstitution ‘of Civil Engineers, and will be continued this 
evening. 

_, After the transaction of some preliminary business, 
it was announced that the summer meeting of the Insti- 
tution wil] take place‘at Barrow-in-Furness, on the 3rd, 
4th, Sth, and 6th of August, two of these days being 
‘reserved for excursions. 
_ A paper was then read by Mr. J. D. Larsen, M.S.C.E., 
Paris, on permanent way for street tramways, and a dis- 
cussion followed. This paper and the discussion we shall 
i ion a r was read by Mr. W. Anderson, M.I.C.E. 
the subject. o paper the structure of cast steel 


by Mr. Anderson, and printed in 
of the Institution. The following is an 
abstract of Mr. Anderson’s paper :— 


Remarks oN CHERNOFF’s Papers oN STEEL. 


Chernoff has been for some years assistant-m r 
‘of. the Abouchoff Steel Works, near St. Petersburg. The 
Abouchoff Works stand supreme in the world as 
the ‘variety of the processes there carried on, and are 
under ‘the control of the director, Captain Kolokoltzoff, 
of the Imperial Navy. 

In addition to the old casting-house with its 2000 
crucible furnaces, the Siemens crucible furnace, the 
Bessemer converter, and, lastly, the Siemens-Martin and 
Whitworth ee steel processes are all to be 
seen in operation. forge has a dead-weight 50-ton 
“steam ‘hammer, a 35-ton hammer, and a whole array of 
smaller hammers. There is a tire mill, and there are 
extensive workshops for the manufacture of ordnance of 
every calibre, and of their projectiles, for the production 


‘of heaviest masses in steel, whether for commercial 


or war o and for the making of gun-carriages. 
The establishment is provided with an admirable labora- 
tory, with one of Kirkaldy’s testing machines, and with 
every appliance necessary for investigating the nature 
and properties of the metal which forms the staple pro- 
duce of the place. With the opportunities which the 
Abvouchoff Works present, and with the aid and encou- 
ragement of Captain Kolokoltzoft, Chernoff has produced 
a series of papers, addressed to the Imperial Russian 
Technical Society, which have thrown a strong light 
upon the theoretical, as well as upon the practical, 
aspects of the steel question. Chernoff is perfectly un- 
hampered by trade jealousies and trade secrets. His 
reputation in his profession will be increased by making 
his work as public as possible, and by drawing aside the 
veil that some manufacturers have studiously wrapped 
about their processes. The manufacture of guns, especially 
breech-loading guns of heavy calibre, presents exceptional 
advantages for ascertaining the internal structure of the 
steel produced. The bore of the gun is cut out of. the 
solid by means of crown may Yr gives the oppor- 
tunity of obtaining samples of the centres of the ingots. 
The’ perforation of the slot through which the breech 
block works enables samples to be obtained at eve 
point ina radial direction ; and the surface tool wor 
exposes the outer portions of the mass to the observer. 
The strengthening rings and hollow projectiles, in like 
‘manner, oe great facilities for observing the structure 
assumed ‘the metal under various conditions both of 
form and dimensions. 

Chernoff’s first paper of note was read in 1868, but did 
‘nut come under the writer’s notice till 1876. He was 
then so struck by its merits that he translated it. In 
this paper Chernoff first lays down the proposition that 
steel is a combination of pure iron and carbon, and that 
all other substances must be regarded as impurities more 
or less pernicious, although the introduction of an extra- 
neous substance may, in some cases, actually have a 
beneficial effect by neutralising the injurious action of 
some other substance. He next broaches the theory. that 
steel changes its properties as its temperature ranges 
from zero to its melting point ; that up to some tempera- 


‘ture a‘steel will not harden ; that it may be further 


raised to a higher temperature 4 without undergoing an 
molecular change ; that between temperature Bs and the 
melting point an amorphous structure is assumed ; and 
‘that in cooling from the melting point to temperature 4 
the metal crystallise ——— to laws which are 
‘well known as‘ governing the crystallisation of alum and 
vof' similar salts. The theory is supported by very clear 
‘veasuning and by the evidence of practice on a large 
\seale, and seems to explain perfectly all the phenomena 
of annealing. 

_In 1876 a paper'was read on “ Materials for the study 


‘of the Bessemer process,” * in which the author’s object-is 


‘declared to be more to make the process understood ‘atid 
“appreciated in Russia‘ ‘than to bring forward any facts 


' In 1878 appeared the paper on the “ Structure of Cast 
Steel Ingota’ which the writer has translated, and which 


is now published in the “Proceedings.” This paper dwells 


5 in extenso in « ” 
1878, p. 457. the “Metallurgical Review,” New York, 


in ‘the first instance on ‘the defects met with in steel 
castings, and investigates their origin ; next the means 
by which they may be obviated or corrected are dis- 
castings n ‘orging or other modes ‘of working, in r 
to give them the tenacity which ‘should be due to ‘the 
‘chemical composition of the steel from which they 


are 
‘made. Tables of experiments are cited to show that | of 


with annealing, in conformity with the principles 
laid 1868, cast steel is fully as tough, 
and ductile as the forged metal. . 

One result of the investigation of the (Institution) 
Research Committee on Steel has been to draw attention 
to the important part which occluded gases seem likely 
to play in any theory on ‘the hardening and tempering 
of steel. In treating of the analysis of the gases 
escaping from the Tosasitiek” cota verter as given by 
Snelus and Tamm, Chernoff remarks on the total absence 
of hydrogen during the first three to five minutes of ‘the 

; and explains the circumstance by supposing 
that the hydrogon, which arises from the decomposition 
of the moisture of the air blown in, ‘is at first absorbed 
by the liquid iron; but that in the course of a few 
minutes the metal becomes saturated with ‘the and 
consequently allows it afterwards to escape. ‘This is 
confirmed a fact announced by Miiller in ‘a recent 
communication to'the German Chemical Society, namely, 
that his analysis of the gases occluded in -cast steel 
ingots showed that from 68 as cent. to ‘90 per cent. ‘was 
composed of hydrogen, the remaining gases ‘bein 
nitrogen and carbonic oxide, the latter in very small 
quantities. He estimates tae pressure of the occluded 
gases at eight atmospheres, 

The astonishing with which ‘hydrogen ‘passes 
through red-hot steel, even against the pressure of the 
atmosphere, has been demonstrated egnault, The 
experiments made by Edison on the evolution of occluded 
gases from |g eon wire, with the consequent hardening 
of the metal, have led the writer ‘to the enpe/ that the 
hardening of steel may be due to the escape of hydrogen 
or other occluded gases during the heating of the steel : 
the sudden cooling would then prevent their re-absorp- 
tion, and so enable the particles of steel to approach more 
closely to each other, thus rendering the metal harder and 
more dense. But if this view be correct the specific 
gravity of hardened steel should be greater than that of 
the same steel before hardening; whereas it is well 
known that steel “swells” and becomes more bulky 
when hardened, and its fy aon gravity decreases. Caron 
has given very precise information on this subject. The 
writer, however, considers that the observed reduction of 
specific gravity is only apparent, and not real, and is 
caused by the increase of volume due to the fact that the 
outer layers of ‘the steel, which cool first, are unable to 
contract, and thus, becoming stretched beyond their 
elastic limits, receive a permanent elongation which the 
subsequent contraction of the inner portions is not com- 
petent to reduce. According to this view, the strains in 
a piece of steel hardened all over, resemble those in a 
cast steel ingot, as described by Chernoff. The outer 
layers are at first stretched, while the inner ones are com- 
pressed ; but when the steel is quite cold, the outer layers 
are compressed and the inner ones stretched. 

If, however, a piece of steel is hardened from one side 
only—for example, by cooling it on * slab of cold iron 
having a thin stream of water ru) ing over it—the 
specific gravity will be found to hav. creased and not 
diminished ; and, moreover, the bar will have become 
concave on the hardened side, showing that it has there 
contracted, and has consequently become more dense. 
This experiment the author has tried, and has thus been 
able to verify the statements of Regnault, that the 
specific gravity of hardened steel, when its particles are 
free from strain, is ter than that of the same steel 
before hardening. But the main difficulty is to account 
for the gradual softening as the hardened steel is slowly 
heated again. ‘This difficulty has been sufficient to 
upset the theories of Jullien and others, but the writer 

inks that the new theory offers a ready explanation. 
As the hardened steel is heated the pores are opened ; 
gas is again absorbed, and, when the tempered steel is 
again quenched, retains the molecules at that precise 
distance apart by which they were separated when the 
quenching began. The characteristic colours may also be 
explained by supposing that the opening of the sap of 
the metal causes changes on the surface of the steel 
sufficient to account for the change of colour. ‘The 
theory by which it is commonly sought to explain these 
colours is that a film of oxide, forming on the surface of 
the steel, a the same part as the thin surface of a 
soap-bubble, or as thin films of tar or oil floating on 
water. But, in the first, place, the colours exhibited by 
steel are not iridescent, but each degree of hardness 1s 
indicated by a uniform colour ; and in the next place, 
the hues produced by thin films are only observed 
transparent bodies, and are caused by the interference o 
rays of light partly reflected from the upper and partly 
from the lower surface of the films. But oxide of 
iron, however thin, is never known to be_transpa- 


rent. Moreover, to produce a given tint, the thick: | ang 


ness of the film must be some definite minimum 
quantity, or else an even multiple of that quantity; 
but the colours characterising particular degrees of hard+ 
ness are constant, though produced under the most varying 
conditions of time and hardening medium ; and it is 


difficult to conceive’ that the films should in all these |:from 


cases always assume one of the several definite thick- 
nesses necessary to'satisfy the theory. It therefore seems 
more probable thata change of surface takes place, and 
that the colours are due to diffraction rather than to 
interference. A new and most sensitive instrument for 
ascertaining the molecular condition of metals has lately 
been in the hands of metallurgists in Prof.| D. E. 
Hughes’ “induction-currents balance.” A description 
of instrument will be found in the “Proceedings” of 
the Royal Society for May 1879, vol. 29, p. 56. \ By’ its 
means it is possible to detect extremely minute changes 


imade of all axles. There does 


of structure, and to com unknown imens with 
any desired standards. In with 
the molecular conditions of steel and other metals 
chemical analysis is of comparatively little value, and is 
at best difficult, tedious, and costly to perform ; whereas 
Prof. Hughes’ instrament to give the means of 
detecting not only chemical’ bah ale structural changes 
very small amounts. 

‘The meeting then adjourned till this (Friday) evening. 


American Nautical Gazette of recent 
date says, “‘ We have seen this week the rudder. of an English 
built steamer which was partially fastened with lead screw 
bolts.” It must be ja trustworthy sort of nt who 
mistakes galvanised iron or steel for lead in such a p but the 
permitted in the construction o! rudder, faith 
placed upon the hull ?” id 
A New Gunpoat.—The Magdeburg Gazette 
struction of the pivot gunboats in the Krupp establishment may 
now be considered as accomplished. nstructed 
d or unar d boats, with sails, ané 
one, two, or more guns from medium ‘to the heaviest calibre. 
The cost would also with an armament of the heaviest guns be 
in proportion to the cost of construction of the heavy-armoured 
frigates only as one in ten, or even less. ‘These boats constitute 
the first attempt out in practice:to create an opponent to 
the heavy-armoured ships, they light and fast running 
much As the 
ility exists that they will prove: superior armoured 
i & CO revolution .in the construction of armoured 
vessels may be brought about,” 


Launcn or AN SteameR.—On_ the 10th Apri! the 
Lloyd’s Austrian Hungarian Steam Navigation y 
launched from their buildin ard, in the arsenal at Tri 


an iron screw steamer, Clio, be ng the twenty-sixth iron steamer 
built under the direction of Cavaliere Petke, technical director 
to ‘the company. Her dimensions are as follows :--Length 
between perpendiculars, 255ft. Sin., breadth 31ft. Gin., depth, 
21ft. 8in., displacement at 17ft. 3in., 2460.tons. Her en, 
made in the arsenal, are inverted direct-acting compound surface 
condensing, and are fitted with all the latest improvements. Dia- 
meter of cylinders, high-pressure, 3lin., low-pressure, 56in., 

3ft. Her two boilers, which are also made in the arsenal, are 
Peay ary nae tubular type, and were shipped on board the same 
day that the vessel was launched, as was also the foundation, 

for the engines. This vessel is intended for the Mediterranean 
vice, and will be ready for sea in six weeks. 


LiverPoo. Sotrery.—The usual fortnightly 
Colquitt-street, on Wednesday evening, the 2 inst., Mr. 
Alexander Ross, president, in the chair. Mr. 0. 8, Pilkington 
read a on ‘‘ Sewage,” with details to a water carriage 
men nting out the advantages of .a separate system 
sewers for the bares water, but showed: the necessity in some 
cases of combining ‘the surface water with sewage. He enuimer- 
ated the precautions to be taken in the laying out of a water 
carriage system of sewage, with reference to the contours of the 
land, number of buildings, rainfall, ventilation, clean of 
sewers, &c. And the necessity for keeping .chemicals, 
offal, &c., out of sewers, and descri the means of doing so. 
as the junctions, , ramp, syphons, am 
and pipes, &c. . The materials a vet for this, work were also 
described. . House drainage and fittings. were also, touched upon, 
the necessity being shown for cutting off the noxious gases from 
the main sewers and the means of doing it, also means oe 
ventilating private drains. Various house traps were 
The author concluded his paper with a few remarks upon sewage 
disposal. The paper was extensively illustrated by diagrams. 

Ramway Parapets.—A ‘fatal accident 
occurred on the 13th ‘February, ‘near East Calder, upon the 
Camps mineral branch of the North British Railway, when a 
mineral train consisting of engine and tender, sixteen wagons 
loaded with limestone, and rear brake-van, ‘was about to. enter 
upon the viaduct over the River Almond, a portion of the train 
left ‘the rails, and three rear vehicles, the brake-van and two 
loaded wagons, after running off the rails for. about ninety y: 
were precipitated over the west side of the viaduct into the 
of the river, the three occupants of, the brake-van being all killed 
upon the yt The three rear vehicles were entirely broken 
In concluding his report to the Board of Trade, Major Marin: 
says :—‘‘ This lamentable accident wes the breaking of 
an axle upon the fourth wagon fromthe engine. The axle 

ed toa North British .wagon, | built,in 1872, and in 
order, but the axle whieh failed is of considerably older 

ing, so far as can be ascertained, over fifteen years old. It is 
made of iron of very fair quality, and measures at journal 
diameter, at boss 4,°,in., inside boss 4}}in., and at centre 
The first fracture: was just inside the on the left side, the 
weakest part, especially in axles such as these, where 
shoulder is not rounded off, and it afterwards broke just a“ 
the boss on the right. side, and also between the centre and 
left side, the pieces of the axle being found upon the viaduct, 
and the wheels remaining under the wagon, jammed between the 
under frame and the horn-plates. At the point of first fracture 
there is an old flaw extending over two-thirds. of ‘the. circumfer- 
ence, and about jin. deep into, the -metal, thus leavi ay 
about two-thirds of the original thickness to, hold. This flaw | 
one which could not have been detected with the ordinary 
examination which this wagon had, I am informed, posers 


‘or unless the wheels had been removed from the axle, but it 


doubtless existed for a considerable time, and may even have 
commenced before the wheels were, put under this wagon. The 
fatal results of the failure of this axle furnish, therefore, a very 
impressive warning of the necessity, which has in previous. cases 
been: pointed out, of a very careful periodical examination being 
not appear to be at present. any 
definite rule on the subject, and in many cases it appears to! be 
taken for granted that an axle can be safely used for just.as long 
as it will run without breaking. Some limit must be.laid do 
either of the number of miles run or of the average length of 

at the expiration of this limit, either of distance or time, no 
axle should be allowed: to’ be unless the wheels have been 
removed and. the condition of the: axle thoroughly tested. \I 
nnderstand . that .the. North - British, Railway Company . are 
replacing all axles of this pattern with ethers. of a stronger 
better section, and I trust that this desirable course wil 
continued: as rapidly as possible. Another lesson to be t 
this accident is the value of a proper parapet upon viaducts, 
In this case evenithe low and weak parapet of only 1ft. in thick- 
ness and ift. in height above rail leyel..bad. at, first/the effect 
diverting the eourse of the vehicles which struck it towards 
centre of‘ the line ; is quite a J igher 
stronger parapet might have stood against the second blow, 
have thus averted the fatal fall into the -bed of the river. 


Although doubtless it would not be practicable to construct para- 
pets of sufficient strength to withstand the direct impact, of, an 


at any 
striking it obliquely, I think that the value of a 
cases |  vieduct cannot be contested 
high viaducts should be 
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RAILWAY MATTERS, 

Tue German Government have determined to appoint a 
Consul-General for North Italy, beca' after the sony etion of 
the tunnel through the St. Gothard the opening of the line 
for traffic next autumn, it is anticipated that there will be a 
large increase of trade between Germany and Italy, as the 
western half of the Teutonic Empire. will be brought much 
closer and convenient connection with the Peninsular than 


hitherto. 

From the Odenwald, H it is reported that the new line 
which fe to connect the Neckar Valley Railway with. that of 
Odenwald will contain in the Krihberg Tunnel the second longest 
work of the kind in Germany. It run from thé Niimling 
valley to the Itter valley, and will be 3100 metres in length. 
The longest tunnel in y_is the epee William ” 
line, near Cochem, which was com 


Tue total exports of iron and steel rails during March last was 
as compared with 26,713 tons in 1879, and 32,024 tons 
in 1878, e value of both kinds of rails was £291,315, against 
£162,644 in 1879, and £238,071 in 1878, whilst for the quarter 
ended 8lst March, 1880, the total value was £717, against 


British India took the 

March, 1880, the 
former taking 10,518 tons of iron and 4010 tons of steel rails, the 
latter 12, steel. 


On Wednesday afternoon, under the geen of the Royal 
Society for the Prevention of Cruelty to Animals, in Sonthwurk, 
a trial was made to test the efficiency of Bell’s new patent brake 
and re-starting apparatus, in the nce of several engineers 
and gentlemen connected with the English and continental tram- 
car companies. The patentee showed, by various eaperinmerits, 
that the car to which the new brake was attached could not only 
be more easily stopped than by the old system of brake blocks, 
but that the power requisite to stop was sufficient to re-start the 
vehicle, thus relieving the horses from the great strain which 
causes 80 much mortality to horses employed in tram-car service. 
It is reckoned that by the adoption of the new brake a very large 
saving will be eff in the horse renewal accounts of the tram- 
way com! 

An important step has been taken, says a correspondent of the 
Times, towards the  apelopanent of the resources of Assam by 
the concessions which the Government have granted to the 
newly-formed Assam Railway Cer: The object of this 
company is to construct a railway from the Brahmapootra river 
at Debrooghur to Oadibya, with branches to Nagagoolie, Hopewell 
and Makum. he line will open an important tea district, an 
will establish communication between the terminus of the river 
steamers and some coal-fields which are believed to be of great 
value, and which are said to yield coal of a quality superior to 
that of the Bengal fields. The Government has agreed to grant 
the company for a period of twenty years such annual subsidy, 
not exceeding 100,000 rupees, as may be uired to make wu 
with the net profits of the railway, a dividend at the rate o! 
5 per cent, ped reserves the right to purchase the line at the end 
of five years from its completion, by paying 20 per cent. in excess 
of the value of the property as a dividend-paying investment. 

For the year ending with February the record of railway 


accidents in the United States is as follows :— 
Number of 

accidents. Killed. Injured, 
Totals 836 178 .. «. 648 
Totals, same months 1878-79.. 799 B18 


The ai day were, for the month, 2°21 
killed, om 1°69 injured; for the year, 2°28 accidents, 0°49 killed 
and 1°76 injured. The ave casualties per accident were, for 
the month, 0°250 killed and 0766 injured’; for the year, 0'213 
killed and 0°770 injured. ’ 


MaJor-GENERAL Hotcuinson has addressed to the Board of 
Trade his report on the failure, on the 8rd of March, of the 
under-bridge between Dauntsey and Somerford stations, on the 
Malmesbury Branch of the Great Western Railway, accounts of 
which were published at the time pooner) x4 worthy 
action of two boys. The bridge has a span of 50ft., the abutments 
being of brickwork resting on concrete prayed and the 
— being of roe iron, with wooden cross gil tts between 

m. The ordinary level of the water is about Sft. from the 
bottom of the main girders; but in consequence of heavy rains it 
had risen, when the bridge gave way, nearly to the under side of 
the girders. e result was that at about mid-day the foundation 
of the east abutment was undermined on the u side, and 
settled towards the north, the east end of the north girder bein 

down about 2ft. The gatekeeper at Dauntsey Road leve 
srossiag, half a mile on the down side of the bridge, was standing 
on the line on the look-out for the up train from Malmesbury, 
when he saw two lads holding up their arms and running tow 
him. As they continued alling and running he gave the 
driver of the up train, then about fifty yards from the gates, a 
hand signal to stop. e driver pulled up, took up the lads, ana 
drew forward to the bridge, where he found what had occurred 
since he had previously passed it, about half an hour before. 
ese lads, therefore, were no doubt the means of preventing 
what might have been a most serious accident, and they have 
been rewarded. 


Tue accident that occurred at Lofthouse North junction, on the 
Great Northern Railway, on the 20th of March, when the 
3.10 p,m. passenger train from Wakefield, which consisted of a 
tank-éngine, a third-class carriage, a composite, and a brake-van 
with the in charge, ran off the rails when passing through 
the action facing-points, is the subject of a report by Colonel 
F. H. Rich. One passenger was killed and twenty-nine injured. 
‘Lhe engine driver was killed, and the fireman has since died of 
his injuries. The guard was also hurt. The engine, which was 
—a with its funnel in front, mounted at the left-hand point 
rail, felldown the bank, and came to a stand with its front 
buffers buried in the western slope of the embankment. It was 
considerably and had only left the rage in January 
last, having been almost completely renewed; it had run about 
6300 miles since leaving the shops 


register, weighs 45} tons, leadi: d_ drivi: he 
ng an ng whee in. 

coupled and trailing wheels fitted with radial axle- 

xes. The distance between the leading and driving wheels is 

7ft. 6in., and between the driving and trailing wheels 12ft. 9in.; 

weight on leading wheels 15 tons 3 cwt., on driving wheels 15 tons 


ag Foo e trailing wheels 14 tons17 cwt. The train was | th 


and i 
not greater. Colonel Rich is of opinion “‘ that the lent was | soon as the thunder comes you shoots.’ I asked 
the result of a tank-engine running at erable and | what possible connection there be between the claps of 
that the engine moun a crossed the left-hand | thunder and the shooting of the bamboos. ‘God only knows,’ said 
facing-point rail, from its not being able to take the curve at the | he, ‘ but we know that till the thunder comes the bamboos never | el 
in consequence of the s} at which it was running down | shoot-well.’ The thunder came, and the gardener’s theory was 
incline of 1 in 122. The tightness in the points and the push | confirmed by a steady and abundant shooting of the bamboos. 
the carriages closing on as an was rer ly, cause rests in amount 
e, may e to engine on to || nitrogenous compounds _absor' a through 
top of the loft hand 


060, 
jod_ in 1879 and 1878} 


NOTES AND MEMORANDA, 


jam, xed ‘with: about 
one-third its quantity of clay. ; 

Tue telephone has been successfully ‘introduced into the 
Carberry coal pit, near Edinburgh, for communication between 
those in workings and on the surface. 

From some observations recorded in Wative it appears that in 
Tasmanian trees there are two rings of growth for each year, and 
that the tallest trees of the f the t timber of 
range only from fifty to seventy-five years in age. 

ELEcTRO-DgPOSITION has beer: recently re-applied to the pro- 
duction of ose method having been successfully emplo: 


Goop sound bricks are now being made, on ao small scale, in 
Leeds and Birmi from’ sewage’ sludge mi 


by the Eles#ro-Metallurgical Com of Brussels, which 
just completed a colossal statue in y of Jan Van Eyck, the 
great painter. 


Accorp1né to official reports the population of the Sandwich 
Islands amounted, in 1878, to 57,985, showing an increase, since 
the census of 1872, of 1088, Daring the 
number of immigrants had risen from 5366 to 10,477, while the 
number of natives had decreased from 51,531 to 47,508. Of the 
foreigners in 1878, 838 were English, 1276 Americans, and 5916 

inese, 


Unrm. recently the large demand for lithographic stone in 
England and in the United States has been chi suupled from 
Germany. It is now, however, stated that Canada will probably 


Marmora yie! @ atone as e for lithographic purposes as 

ithogra, w closeness © gen 
adaptability for the pales will enable it to eu by litho- 
graphers with complete success, 


bably acts mechanically in modifying the 

he mi may be com- 
ich bronze is made, before they 
are combined, my Sperigm it into the melted metal and stirring 
well, or it may be put into the melted copper along with tin or 
just after the latter has been added, or an amalgam of tin is 
stirred intu the melted copper. 4 

SHELLAC and lac dye are obtained from the Acacia Greggii and 
the Larrea Mexicana; the greatest quantity of the gums is 
obtained from India, and they give rise to an important industry. 
It seems, however, that the shrubs yielding the gums grow y 
in America, and are said to be as plentiful in some of 
Southern Utah, New Mexico, the Colorado desert, and Western 
Texas, as brush. Ata recent meeting of the California 
Academy of Sciences Professor Stillman called attention to the 
facts and to the ible commercial value of the shrubs’ products 
in competition with those from Calcutta. 

Proresson Sitvesrri, of the Catania Observatory, reports 
the fall on the night of the 29th of March of a shower of meteoric 
dust, mingled with rain. Besides the usual characteristics of 
colour, chemical composition, and the mixture of mineral and 
organic particles and minute infusoria, there was a considerable 
proportion of iron, either in a purely metallic state or in metallic 


articles, coated with oxide. The size varied from a tenth to a 
hundredth of a millimetre, and the form was either irregular 
or spherical, as if it had undergone fusion. This phenomenon was 
first observed in the Indian south of Java, in 1859, and 
has been corroborated lessor Nordenskjild’s Arctic 
observations. 

M. Gaumet has a ‘*Campylometer,” for giving at a 


single operation and by a simple eet te (1) the metric length of 
straight traced id (2 


a dentated disc, five centimetres in circumference, mounted on a 

micrometric screw in a frame, with handle. As the disc passes 

over the line it is desired to measure, it moves laterally along 

micrometric screw, and in front of a graduated scale in the 

frame. The abvantages of such an instrument on military 
and in many other cases are obvious. 


An electric pendulum has been designed by Messrs. J. T. Gent 
and Co., electricians, Leicester, which consists of an armat 
from which the lob or indicating portion is suspended, an 
balanced so that a current of electricity passing through the coils 

laced behind the armature is sufficient to liberate an ordinary 
mdicating tablet, and to draw the armature of the dulum 
over and give it a og motion, which continues for two or 
three utes. The advan claimed for these pendulums 
over any other syatem of calling attention, lie in the fact that 
they do not need the replacement of the signals, while the 
swinging pendulum is more Jikely to arrest attention where the 
bell has not been heard; the battery pony is kept up, and there 
is no reason why the pendulum should not keep in working order 
indefinitely. 

T ont experiments described by Dr. Siemens in his paper 
recent! 
Blectris Li ht on Vegetation ” lead to the following conclusions :— 
(1) That electric light is efficacious in producing ey St in 
the leaves of plants, and in promoting growth. (2) That an 
electric centre of light, equal to 1400 candles, placed at a distance 
of two metres from growing plants, appeared to be equal in 
effect to average daylight at this season of the year, but that 
more economical etfects can be attained by more powerful light 
centres. (3) That the carbonic acid and nitrogenous compounds 
generated in diminutive quantities in the electric are produce no 
sensible de upon plants enclosed in by 
8 at p 0 not ap to require a of res 
Suriag de twenty-four hours of the day, but make ame and 
vigorous p if subjected during the daytime to sunlight 
and during the night to electric light. (5) That the radiation of 
heat from powerful electric arcs can be made available to 
counteract the effect of night f and is likely to promote the 
setting and ripening of fruit in the open air. (6) That while 
under the influence of electric light plants can sustain increased 
stove heat without anon a circumstance favourable to 
forcing by electric gut. (7) That the expense of electro-horti- 
culture depends mainly upon the cost of mechanical energy, and 
is very moderate where natural sources of such energy such as 
waterfalls can be made available. 


Rererrine to Dr. Siemens’s experiments on the influence of 
electricity on the growth of plants, Mr. T. Routi writes to 
the Society of Arts Journal that the bamboo, which throws up its 
season shoots at the commencement of the rains, rarely does so 
with vigour before the occurrence of a thunderstorm, which 
generally ushers in the monsoon, and the heavier the thunder- 
storms, the more rapid the growth, numerous measurements 
pcs from 2ft. to 2}ft. in twenty-four hours, and as much as 
70ft. in thirty days, the greatest activity occurring during the 
night. Capt. H. H. Sleeman writes Agr. Hort. beso.’ 
Ind. IV., 190), ‘‘ My bamboos at Jubbulpore had not thrown out 

eir shoots at what I considered the usual time, and I asked my 
gardener the cause. He replied, ‘ we have had no thunder yet i= 

m 


t five years the | 


MISCELLANEA. 

Axpeate High-street and Holborn between Furnival’s Inn and 
the city boundary, are to be paved with wood. 

WE notice that Mr. G. Frederick Ransome, of Ipswich, and 
Mr. Frederick Marshall have commenced business as engineers’ 
factors at 172, Scotland-road, Liverpool. 

PLATES 42in. in width and 60ft. in length are, it is stated, 


rolled at the Nickees tube works, Pennsylvania, by means 
@ universal mill the 


Tue United States Senate has passed the Bill for celebrating 
the 100th anniversary of the Treaty of Peace that closed the 
Revolutionary War by an international exhibition at New York 
a 1883. hoe provides that not less than 1,000,000 dols. shall 

subseri' 


In Europe and America there are about one hundred and fifty 
india-rubber goods manufactories. Most of the raw material used 
in them comes from Brazil, the quantity being supplemented by 
material generally of somewhat inferior quality from Madagascar, 

ntral America, and Sumatra and Borneo. i 


TuHE first prizs for. chaff-cutters at the Sydney Exhibition has 
been.awarded to Messrs, John Crowley and Co., Sheffield, for 
machines which ed the gold medal at Paris, and of which we 
have so favourably spoken in our reports of agricultural shows, 
A prize for lawn mowers has also been aw: them. 


Messrs. Letts’ are publishing a popular atlas for educational 
pur; with maps 17in. by 14in., three en, published 
with each monthly part at a very low price. e maps are clear, 
the positions of all the most important se og rivers, and 
telegraph lines are indicated; and a series of prizes is arranged in 
connection with them for school competition. 


Durine the late Turkish war, the Russian Government was 
dependent upon Belgium and England for her supply of explosive 
material for the torpedoes by the navy. wing to the 
completion of the explosive factory at St. Petersburg, she is now 
independent of foreign torpedoes. The inefficient state of the 
armour-plated ships of the Russian navy has lately been the 
subject of some inquiry by the Imperial Government. 

Her Majesty’s Government have (we learn from the City Press) 
entered into a contract with Messrs. John Mowlem and Co. for 
the repairs, maintenance, &c., of the royal palaces, public 
a parks, &c., of London. The contract, which is one of 
unusual magnitude, has reference not only to the walls and outer 
fabric, but to the whole interiors, in every department. The 
buildings are to be kept in entire repair, inwardly and outwardly. 


Sm Freperick Leteuron, P.R.A., has, we believe, says the 
City Press, communicated with the Lord Mayor as to the un- 
finished condition of Blackfriars Bridge, and it is well known 
that ample means, now lying ready, have mg goes for 
fecting the structure and its accessories. Mr. Ed. Hart, whdies 
a motion to lay before the Common Council on the subject, 
desires that Blackfriars Bridge be completed in accordance with 
the designs and provisions of the = which would include 
the addition of appropriate groups of statuary to be placed upon 
the pedestals provided for that purpose. There are so many of 
these empty pedestals in London that everyone will be pleased to 
know that some are likely to be occupied. i 


Tue international exhibition of machinery and appliances used 
in milling announced to be held in Cincinnati, O., commencing 
on May 3lst, and to be continued until June 26th, under the 
auspices of the National Millers’ ation, promises to be the 
most important and interesting of its kind that has ever taken 
Somers in America, and a large a 9 of American and 
oreign exhibitors is assured. A bill providing for the admission, 
duty free, of all goods and a foreign manufacture, has 

aased the National House of presentatives. A lead 
eature of the exhibition will be the trials of automatic cu 
engines, for which elaborate preparations have been made. A 
number of the most famous ican engine build 


ers have 
signified their intention to participate in the competition. 


In the Unifted Kingdom there are 120 Bessemer converters 
built, of which over 80 are at work, and the annual yield from 
these is considered as from 755,000 to 800,000 tons. The Ameri- 
can make is estimated at 750,000 tons, the next largest cer 
being Germany, which is considered by many to be capable of the 
greatest expansion among all the steel-making countries. Less 
than two years Ag there were 25 converters in Prussia working 
out of the 50 built, and turning out 375,000 tons, which were 


increased by the works in Saxony and the Palatinate to 400,000; . 


and since the revival of trade fresh converters have been put into 
— The French steel manufacture is 339,410 tons; that 
of Belgium, estimated, 150,000 ; of Austria, with 32 converters, 
250,000 ; and of Sweden and Russia, 150,000. 

A PAMPHLET on the cotton and muslin manufactures of Great 
Britain was published in 1788, in which it wae stated that there 
were 100,000 persons employed in spinning, and in the subsequent 
manufacture of cotton 240,000—in all 340,000 persons; and that 
the cotton imported was from— ; 


French and Spanish settlements .. 6,000,000 ,, 
Dutch settlements .. .. .. .. 1,700,000 
Portuguese settlements .. .. .. .. 500,000 ,, 
East India, from Ostend 100,000 
Smyrna or Turkey .. .. 5,700,000 ,, 


The estimated weight of cotton im d in 1878 was 
1,305,747,823 lb., and the estimated quantity consumed in Great 
Britain in 1878 was 1,191,845, 200 lb., or nearly fifty-four times the 
quantity consumed say a hundred years ago, 

Tue total number of Siemens furnaces in the United States, 
exclusive of a few used in chemical, glass and zinc works, is 208. 
Of these, 129 are for heating and a ; 40 for open-hearth 
steel melting; and 39 for crucible steel me tin . Of Sy there 
were constructed during 1879, for heating mn ¢ puddling, 13 ; for 
open-hearth steel melting, 7; and for crucible steel melting, 1. 
A comparison of the figures for 1878 and 1879 will show the 
premeees that is ig made in this direction :—Heating and 

uddling, 1878, 116; 1879, 129; open-hearth steel melting, 187: 
b; 1879, 40; crucible steel melting, 1878, 4); 1879, 39. Tota 
furnaces, 1878, 183; 1879, 208. he open-hearth furnaces men- 
tioned above represent, in 1878, a capacity of 140,000 gross tons ; 
in [879, 200,000 gross tons. The capacity of the crucible furnaces 
is almost 40,000 gross tons per annum. It will be observed that 
little or nothing is being done towards increasing the crucible 
steel capacity. This is bed to the advantages possessed 
the open-hearth process, 

Tue 7 ic Journal of — 1st contains a description of 
a new form of lamp for the electric light, which has recently 
been invented by Mr. Charles Stewart, M.A. I[t consists of a 
number of square carbon rods placed radially upon a dise of 
wood or metal in such a manner that the inner ends of the 
carbon rods form a complete circle. There is a circular opening 
in the wooden disc through which the electric light is seen from 
underneath. The carbons, which are all forced towards the 
centre by a uniform re, move forward as they are consumed 
and together form the positive electrode of the ren The 
negative electrode consists of a covered hemispherical cup of 
copper which before the current enters the lamp rests u the 
ring formed by the carbons. On the current entering the | lamp 
an electro-magnet raises the metal electrode and .the electric aro 
is then formed between the circle of carbons and the metal 

ectrode: There is a flow of water through the latter to keep it 
coul, The advan claimed for this p are that (1) It is 

ion ; (2) it is capable of burning for a v 
riod ; (3) it does not throw any shadows; (4) it 
construction ; (5) the 
desired. 


automatic in its 
considerable 


of simple v ve 
intensity of the 


| 
| 
iq 
| 
| 
Herr Dronrer has described a method of rendering bronze : 
malleable, It consists in adding from 4 to 2 per cent. of mer- , 
| 
| 
with a scale of 1-80000, or 1-100000, or on maps whose scales are i ~ 
multiples or sub-multiples of these. The instrument consists of 
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NEW HARBOUR WORKS, DOUGLAS, ISLE OF MAN. ri 
SIR JOHN COODE, MEM. INST. C.E., ENGINEER. 
(For description see page 297.) 
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One or two improvements lately introduced by Mr. Hardy, 
of Vienna, without in any way affecting the general principle, 
add considerably to the efficiency and lighten the manipula. 
tion of his brake. The disagreeable noise that formerly 
attenled its application, owing to the ejectors having to be 
placed in such a position that the valves enclosed in them 
could easily be got at, is now done away with, or at any rate, 
reduced to a minimum by placing the ejector in the smoke-box. 
It was not, however, so much with a view to making a con- 
cession to irritable nerves that this improvement was intro- 
duced as to reducing the amount of labour and expense in 
turning up the valves, and placing them in such a position 
be they can be got at or renewed without displacing any 

er 

As will be seen from Fig. 1, the new arrangement is a clack 
valve, with a removable lid placed in the immediate neigh- 
bourhood of the ejector in any convenient horizontal position 
of the induction pipe. The simplicity of its construction 
speaks for itself, and shows how little liable it is to 
derangement. 

A second improvement has been introduced in the form 
and strength of the piston of the vacuum cylinder. The 

ipheral section of the upper cast iron plate is rounded, to 
‘ollow as nearly as possible the contour of the sack under a 
vacuum, and the draw bar connecting the piston with the 
brake lever is fitted with a couple of eyes at right angles to one 
another in the form of a universal joint, to insure a central 
strain on the piston under any possible lateral or longitudinal 
pa of the lever. The several alterations are shown 
in Fig. 2. 

Fig. 3 is a small condensed water valve attached at the 
lowest convenient point of the piping, which closes of itself as 
soon as a vacuum begins to be formed. 

The last, but not least, improvement is the so-called 
hermaphrodite coupling. As will be seen. by reference to 
Fig. 4, both halves consist of a male and female portion, 
which insures a perfect joint under any and all positions of 
the carriages. e ootiplal consists of two brass tubes, pro- 
longed at one end by semicircular tubes A, each of which 
corresponds exactly with the other, and with the other half of 
the opposite tube. An india-rubber ring is fitted to the flan 
B. C is a spring cramp, always kept fast, but so conveniently 
placed that the palm of the hand in grasping the couplin 
tube naturally depresses the spring, and allows the entrance o 
the several halves. The blind coupling for closing the hose is 
pa i in which D D is the flange for attachment to the 


SMITH’S WHEEL, AND RADIAL MOTION FOR 
TRAM-CARS. 


THE object of the new wheel illustrated herewith is to 
secure facility and economy in renewing the flange which 
usually wears rapidly, and at the same time to provide'a flan 
which will sink into the tread when it is necessary to run the 
tram-car off the rails ; as, for instance, it would be in runnin, 
cars from the rail terminus in Moorgate-street to the Bank of 
England. The sections show that the flange piece is clipped 
between the two main parts of the wheel, and india-rubb 
ee between the ring and themain part of the wheel body. 

a plain road the flange ring pushes in, and the wheel runs 
as an ordinary carriage wheel. , 

The radial motion for the axles of tram-cars, also the inven. 
tion of Mr. Joseph Smith, of Liddal, Halifax, is sufficiently 
illustrated by the annexed plan of the underside of the tram- 


HARDYS IMPROVED VACUUM BRAKE 


im 


[8 


car, The axle bearings are attached to two plate iron rings, 
which are geared into each other ha uarter of their 
circumference. The horse pole is attached to the arms, which 
are secured to either of these rings, and at the driver’s will 
the horses are allowed to pull the pole to the one or other 


SIDEVIEW OF LEVER 
FOR_ DRIVERS. FOOT 


VIEW OF WHEEL WITH BACK PLATE REMOVED 


— 


the pane of Douglas, and that considerable inconvenience; 
besides i 


not a little danger, was experienced when 


means of open boats and under unfavourable conditions ot. 
weather} large numbers of passengers at low-water, it is} not 
to be wondered at that uponjthe arrival in},the island of the 


INVERTED PLAN OF, CARRIACE. 


side of the car, and cause the two axles to receive the neces- 
gy, Sig divergence for passing round curves. 

car fitted with this arrangement of axle gear has been at 
work some time on the Swansea tramways, and, we are 
informed, with much success. 


NEW HARBOUR WORKS, DOUGLAS, ISLE 
OF MAN. 


Previous to the execution of the works which are thesubject 
of this notice, and of our illustration, pages 296 and 300, the 
ur accommodation at Douglas for passenger traffic was 

very limited, and confined to such facilities as were afforded by 
the old tidal harbour, the most of which, except the narrow 
strip occupied by the river Douglas, was wholly dry at low- 
water of spring tides. ing that communication between 


the island and the mainland was principally carried on from 


present able governor, Mr, H. B, Loch, C.B,, he per. . 


ceived the great benefits which would accrue from the erection 
of such works as would enable steamers to come alongside 4 
conveniently constructed landing place at all states of the 
tide and in all weathers. It was with this object, therefore, 
that in 1866 Sir John—then Mr.—Coode was consalted with 
a view to framing a design to obviate the inconveniences 
referred to. The result has been that the works which we 
now purpose to describe were designed and satisfactorily 
executed. They consist, on the north side of the old harbour, 
of the Queen Victoria Pier, commencing at the point A on 
the plan, extending therefrom for a length of 1150ft. to B, 
On the south side of the old harbour the new works com- 


mence at the point C and extend therefrom in the form of an 


approach road to D, being a length of 1900ft, From D. the 
Batte Pier commences, and extends for a length of 650ft 
in a a little north of enst, terminating with » cant 
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_ latter, which consisted of a hard clay s 
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200ft. in running in a north-east direction, the latter 
having at its outer end. 

The mode of construction of the piers will be seen by refer- 
ence to Figs. 1 and 6. The Victoria Pier, and that portion of 
the Battery from the commencement to the angle at the 
inner end of the cant, are formed of two side walls of concrete 
blocks, mostly of from 10 to 12 tons each in weight, and tied 
together at intervals by cross walls, also.of concrete blocks, 
securely bonded into the external oxgeur’ The or 
pockets between the external and eross were filled with 
clean rubble hearting, protected on the top by a skin of con- 
crete which forms the roadway. The outer portion of the 
Battery pier—being the length in a north-east direction 
before referred to—is solid throughout, and of the section 
shown on Fig. 1, consisting entirely of concrete blocks. Below 
the level of low water of spring tides, the mass is divided 
into two portions so as to form sea and harbour walls, with a 
straight joint-between the two, This method was adopted to 
facilitate the working operations, for it offered the adv 
of bringing up the courses for the two sections independent of 
each other with to level; the compensation course, 
extending throughout the entire width of the pier, being 
introducediat low-water mark, above which the courses were 
level and eontinuons from the sea to the harbour side. 

The bottom upon which the Victoria Pier is formed, sea- 
ward of the P Rocks, consists of a hard conglomerate 
overlaid with 18in. to 3ft. of sand, The concrete blocks in 
all cases were carried down to the conglomerate bed ; and on 
the north-east face, along which, during are inshore gales, 
there is a considerable run, they are protected from scour by 
an apron formed of concrete deposited in mass along the foot- 
ings of the wall. The foundations of the ap road on 
the south side are entirely on rock. The inner portion of 
the Battery Pier is founded on a rubble mound forming the 
pemains of an old structure. Further out, where the rubble 
gras of less thickness and the rock could be reached, the con- 
grete foundations were carried down to the latter. Beyond 
the termination of the old rubble mound, the work was 
carried down to the original bottom, which consisted of an 
admixture of sand with fine gravel, the blocks nang laid from 
one to two courses below the surface, and pro’ from the 
action of rebound on the seaward side by a broad apron of 
rubble deposited from barges and otherwise along the base of 


the 
whole of the face work of the piers and approach road 
aye or consists of Portland cement concrete. The blocks 
fered so as to form, where set, vesiculated joints, 
which present a very effective appearance. 

The Victoria Pier, as will be seen from Fig. 5, is designed 
to be available for the berthing of steamers along either of its 
faces. The north-east face, being exposed during on-shore 
gales, is not much used im the winter season ; but during the 
summer months both sides are available on most occasions, 
the entire inner face of the Battery Pier being, of course, 
available for berthing at all times. The faces of the pier 
heads have been fitted with vertical fenders, 12in. by 12in., 
of American rock elm, with 10jin. by 10in. elm horizontal 
distance pieces securely attached to main work by cast 
iron carriers. 

Conve tient landing facilities are afforded at the Queen 
Victoria Pier by means of four flights of each of 


- 7ft. Gin. in width, having landings for the reception of the 


steamers’ gangways. At the Battery Pier there is a double 
flight of steps with proper landings at the centre of the inner 
= of the pier. t steps have been constructed at 

i t points on the works in convenient positions to afford 
access for pilots, watermen, and others. In all cases these 
steps have been formed of concrete; and, although at the 
Victoria Pier these have been completed for some years, and 
have been in continuous use, they show not the slightest sign 
of abrasion or of injury from the rough usage incidental to 
the steamboat traffic. The steps at the latter pier are arranged 
in pairs, so that two flights can be available for use at the same 
time from one steamer. 

The head of the Battery Pier has, as is shown on the draw- 
ings, been surmounted by @ neat lighthouse, also of cement 
concrete, having a gallery rail round the top, encircling the 
lantern and a small ¢ apparatus, manufactu 
Messrs. Chance Brothers, of Birmingham. The piers have 
been fitted with hand-raili bollards, capstans, fairleads, 
and other appliances, and do not appear to be wanting or 
deficient in any respect. 

The rise of tide at Donglas is 2lft. at ordinary springs. 
The contour lines on the plan represent the depth in fathoms 
at low-water of those tides; hence to the depths shown by 
those lines must be added 21ft., to get the depths at high- 
water. At the Victoria Pier there is 18ft. at low-water and 
39ft. at high water; whilst at the Battery Pier there is 30ft. 
at low-water and 5lft. at high-water. The extreme height of 
the Battery Pier, from its base to the top of the parapet in 
the deepest part, is 80ft., and the width of the outer portion 
is 40ft., being 30ft. of quayage and 10ft. of parapet. The 
Queen Victoria Pier is 50ft. wide over all, the inside portion 
consisting of a roadway 30ft. in width, and two side paths 

e mode of setting the blocks in the piers was generally the 
same throaghout—viz, to ton te ition a 
tem: timber staging of the character shown on i 7 
and 8 The piles were ‘‘ Vancouver” sticks of about 2lin. 
diameter at their butt ends, tapering to from lSin, to 18in. at 
the small end, The superstructure consisted of Memel red- 
wood, securely bolted and trussed, and stiffened laterally by 
solid wrought. iron struts in diameter, In all cases the 
blocks were set with T head lewises, those under water bein 

by divers, whilst those above low tide level were 

masons and carefully grouted with cement, The general 
proportions of the concrete throughout were—8 parts of broken 
stone, gravel, and sand, to 1 of Portland cement. The 
—— of the cement per bushel has been somewhat increased 
of late years, the more recent specifications providing for the 
cement to weigh 118 lb. per striked bushel in its dry. uncom- 
pressed state, and to stand a tensile strain of 750 Ib. at the 
end of seven days on a briquette of 1}in, by liin. square at its 
minimum section. 

The inner portions of the piers were formed entirely in sita ; 
bat on ing low-water mark the staging, as shown on 
Figs. 7 and 8, was erected, and from this stage the blocks 

ich were built in the yards were set as ashlars. The bays 
of staging were of limited number, the rearmost bays bein 
taken down from time to time as the work was completed, 
and again re-erected in advance; the two outermost piles 
— used again, while the two inner piles were buried in the 
work. 


For that portion of the Battery Pier where the foundations | ¢ 


were carried down to the work, as previously described, ia 
order to obviate the necessity for levelling the surface of the 


interlaced with the 


own which planks were slid, were con- 
structed on the site of the wall. After the completion of the 
timber work of these éaisgonswhieh were designed so as to 
be put together with a minimum amount of aid from divers— 
they were lined with ‘‘tressian” and afterwards filled up 
with G to 1 Portland cement concrete. In this way masses of 
from 200 to 300 tons of concrete were deposited as the base of 
the wall, and formed an excellent foundation from the rock 
surface to just above low-water mark, where the concrete was 
levelled off in the caisson, This concrete was deposited 
eee she water by means of a suitably contrived skip fitted 
with disengaging doors. The filling of the caissons or 
Was commenced just as the ebb tide reached their tops, and 
they were made of such a length that they could be in 
"These ha general satisfaction 
works ap to have given in 
the island. teve been entirely from’ the 
Apiganst Sir John Coode, C.E., and under the i 
of Mr. William Powell, C.E., residentengineer. Their total 
cost has been a little over £150,000. Having regard to the 
oo mass of these structures, they are believed to com 
vourably in point of cost with any works of the kind which 
have been previously executed, and they form an excellent 
example of the suitability of concrete as_a facing material for 
sea works. We believe we are correct in saying that the first 
example in the country of the application of concrete for this 
latter purpose was in connection with the execution of a short 
ond at Bridlington, Yorkshire, also carried out under Sir 
ohn Coode’s direction, the results there obtained being so 
satisfactory that he was induced to adopt concrete exclusively 
the plore ot De 
It is believed by residents in the Isle of Man that the 
facilities with which passengers can now land and embark, 
coupled with the establishment of the fine fleet of 
steamships owned by the Isle of Man Steam Packet Company, 
which rendezvous at Douglas, have given rise to the lager 
wth of the pleasure cc now resorting to the island. 
act, so great been the extension of this traffic, that it 
would now be impossible to land, as formerly, the immense 
number of visitors that flock thither during the — of the 
summer season. Already extensions of these works are in 
contemplation, Sir John Coode’s complete designs for harbour 


accommodation at Douglas having included the provision of a 
sheltering arm from ister com with further 
landing facilities, the construction of w is now 


consideration by the harbour authorities, 


LETTERS TO THE EDITOR. 


LINKS IN THE HISTORY OF THE LOCOMOTIVE. 


adopting two 


iston rods, one above and one below 
the axle, which is This called 


us placed between this. 


in w ey side ones—were 
of a ‘*U-end” or forked piece conn 
the piston r 


iron, were lft. Jin. apart; the crossheads were of wrought iron, 
with the shoes lined with white metal. The cylinders were 17in. 
diameter, with a stroke of 18in., ‘and were 2ft. Sin. apart from 
centre to centre, and the slide faces were arranged diagonally, 
exactly like those of Mr. Mansell’s engines. The six wheels 
were 4ft. 2}in. diameter, and the trailing axle was behind the 
fire-box. The obvious fault of the arrangement is that it removes 
the leading axle too far from the cylinders, thereby placing too 
great a of weight upon it, and creates an ——s in 
ront, which must be injurious. H. A. F. 

April 21st. 


CREOSOTE STILLS. 

Sm,—The recent fatal explosions at the Tar Works, Miles 
Platting, Manchester, and at Messrs. Burt, Boulton, and Co.’ 
at North Woolwich, render it imperative that something shoul 
be devised to prevent these mishaps. As I have been practically 
engaged in the business of destructive and fractional distillations 
for many years, I offer the following suggestions. I shall be 
much oe however, to hear of any that are more simple and 

option, 

early distillation of tar was conducted with simple 

ig then at much lower heats at the gasworks, their 
manipulation was much more easy than now. The improvements 
in gas manufacture and the use of some varieties of coal have 
rendered the tars more dense and viscid, and upon re-distillation 
yield after, and even with, the first light products a large amount 
of naphthaline, a substance liquid at a temperature of about 
78 deg. C. or siz dee. Fah., but into a crystalline 

This substance has been the cause of many small explosions 
in stills heated by steam coils for the distillation of naphtha, 
but of late the — danger appears to be in the first 
re-distillation of the tars, where the condensing worm being 
immersed in too cold water the naphthaline has become 
chilled in its flow and the worm there 


will not do for coal tar, for when this substance is in of 
distillation, the heat is so high that the charge in’ on 


into a receiving vessel, aud I append the following illustration of 


To the of the still A is fixed a discharge pipe B; of say~ 
in. to 3in. diameter, or of such size as-may be proportionate to 
e of the lower = of the 4 
aecessible for removal for cleaning. ipe exten 
a few inches of the bottom of the still meet is open at the bottom 
to let the charge flow freely into it, the pipe to be secured by bolts 
through the flange joints C and D, the upper flange D being eat 
of the discharge pipe E, which is funnel-shaped at the top, hol ng 
a piece of sheet lead or alloy, scored across its upper surface wi 
a knife, so as to induce an irregular cohesion, and so that on its 
being subjected to pressure on its under surface it may break or 
open up rather than stretch or expand. It should be capable of 
sustaining a little more than the ordinary pressure of a working 


to senate of 
su strong ree an prod 
through the charge. ‘The diaphragm of lead ¥ ts held in position 


frames | still, say not exceeding five or six pounds to theiach, os emgins 


OF any other ail tothe lead diaphragm, and 
e of any other ng on e 80 
downwards into other should an accident of the kind occur 
to one of them while conn together. 


The funnel and diaphragm of lead are to be placed at such a 
height from the still and so covered to prevent the radiation of 
heat, that they may be maintained at a temperature while working 
of from 190 to 350 deg. of heat Fah. =82 to 178 Cent., so that any 
napthaline which should be carried thither should remain fluid 
or vaporous and fall back into the body of the still, The eon- 
necting pipe I has a funnel-shaped end to allow the valve to open 
freely and fully, and is connected to the common di : 
pipe K. This pipe leads to a closed tank M provided with a con- 


densing worm J., which has attached to the circumference of the 
manhole N a deep gutter to lute or seal the bottom of the cover, 
which should be an inverted dish; the lute box to be filled with 
heavy oil, which will keep out rain; and the cover should be held 
in its place by guide rods, he would allow it to slide freely up, . 
so that in case of any sudden expansion of air, or slight combus- _ 
tion from the air contained in the vessel when the heated chai 
may be driven into it, an Fe ge would be relieved, and the 
eover would fall and re-seal itself. ‘This tank would be available 
with it, but might be dispensed with i's large’ pit or pond of 

it, t a or 
be available to the gt 

may be said, why adopt a lead diaphragm when a simple 
mushroom valve so po Prone might answer as well? But it must 
be borne in mind that the vapours are so subtle that they would 
find their way through the most finely-ground valve, and pers 


i i - veins of quartz, rough boxes or caissons formed of frames with 
| 
| r with valve of sa 
| 
ik 
i 
i 
| 
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Srr,—In your last week’s issue a correspondent describes some |} 
engines on the South-Eastern Railway, in which, the leading 
wheels being coupled, perfectly horizontal cylinders are made use — ae i = 
i to mind some almost forgotten sketches made at the time of some = SS } —— Z 
£ of the details of two goods or mineral, tender locomotives built a — = | : 
f by Gilkes, Wilson, and Co., at Middlesbrough, in the year 1852, = S| | —= == 
lectin == = 
i of the fork was 2ft. 2in,, the motion bars, which were of cast eee) = 9S es 
| 
j 
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H : 
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The still then is a boiler with neither safety valve nor outlet, 
H and is filled with a highly compressed and inflammable 
i vapour which bursts the still, scattering tire and destruction 
; around. To provide against a prospective difficulty in distilling 
another material some twenty years since, I had adopted the use 
t of a tube inserted through Fe attached to the body of the still, 
< and reaching to within a few inches of the bottom of the still, 
q both ends being open—the upper end open to the air. The pipe 
H being of small dimensions the esca + roth was very trifling; 
' and it answered the purpose, but this lan without modification 
| oming in contact a . air, or from the = of adjacent 
' res. I have therefore devised a plan whereby the contents of 
’ | the still could be discharged by a kind of automatic safety valve 
i late| plan 
| 
a 
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= 
of the charge ht. follow ; in this case the valve 


tive, and if it did not stick the action of the gases and condensed 


whereas the ragm, g impermeable, 

of ide tm the tabs ond there. 

fore it could not be influenced in a like manner. The renewal of 
the diaphragm ‘would be & troublesome nor expensive 


matter. 

Before 'eaving this subject it may be as well to mention that 
the treatment of the tar di the distillation tending to greater 
liability to explosion, is for attendant to allow the fire to 

en ; firing should be regularly attended and gradually 
increased in accordance with the req ents indicated by the 
outflow from the condensing worm. 


The use of a wooden plug driven into the crown of the still is | instru 


relied upon by some distillers of tar as a means of relieving the 
still from pressure in the case of a choked con worm. 
This ma all very well in the distillation of ammonia liquor 
by the old plan, or in case of naphtha stills worked by steam away 
from the contiguity of furnaces, but the system is not reliable, as 
if the plug is left sufficiently loose it is “ to leak, and when 
driven in tight it is dangerous to release it when pressure arises 
from the large amount of escaping vapour, and should a of 
wind blow the vapour in the direction of the attendant he may 
find it difficult to get away, for the vapours are sometimes ve 

pungent and blinding, and liable to sudden ignition an 


J.J. 
, Coltman-street, Hull, April 17th. 


SAW-MILL MACHINERY. 

Srr,—Many of your readers who like myself have charge of 
saw-mill machinery, will appreciate the very valuable informa- 
tion contained in the paper read by Mr. Aspinall before the 
Institution of Civil Engineers of Ireland, and which appeared 
your last impression. 

Referring to that part where the writer speaks of the difficul 
experienced with loose pallers, ie 3 to say that for years I h 
experienced the same difficulty ; the loose pulleys were a con- 
stant source of annoyance until I adopted the following plan, 
so well has this answe the purpose intended that I have 
pa it ; and I have no hesitation in saying that it is particu- 

ly adapted to overcome all the difficulties Mr. Aspinall has 
met with in connection with the loose pulleys in his saw-mill, 

Referring to the illustration, the boss A of the pulley is made 
larger for nearly the whole of its length than the shaft upon 


which it is to revolve. Now, supposing the pu 
the shaft at this point, a large chamber is formed between the 


ley be put upon 


shaft and the interior of the boss; into this chamber a bush c is 
fitted, this bush is keyed = the shaft: ¢ ¢ and e¢ are oil 4 
When the bush is inserted in the boss of the pulley and made fast 
to the shaft the chamber is filled up, and the open end of the 
boss is effectually closed by a cap B, made to screw upon the out- 
side, This cap covers one end, and the solid end of the boss D 
covers the other end of the bush, so that all dust and dirt are 
entirely excluded; and the oil is effectully retained upon the 
wearing faces. I have severely tested these pulleys under many 
oon ant and always had the most satisfactory results, 
Moorfields, St. George’s, Bristol, April 20th. J. Davis. 


Desiti FORTH BRIDGE. abl 1 
TR, — ing not to trespass on your vali able 
leave to be allowed to make a remark on Mr, WW. Be Bidders 
criticisms on my letter of March 2. 

The Britannia Bridge over the Menai Straits is a safe structure 
upon which to found calculations for the strength and weight of 

er bridges. Now it would take 20,000 tons of iron to make a 

tube similar to that at Menai, which is for a single line of rails, 
to span a width of 3300ft., and’there would have to be six towers 
standing out of the water to support the tube to make the one 
correspond with the other. But if there are to be two lines of 
rails, and if four of the towers are to be done away with, and 
only two allowed for the support of the tube between the abut- 
ments, 14,000 tons of iron would not be sufficient, nor anythin 
like sufficient, for the two-fold purpose of doubling the tube an 
giving the double barrel the necessary additional strength to suit 
the extended spans. I believe that the quantity of iron in Mr. 
Bidder’s estimate, viz., 34,000 tons, would be sufficient for a 
double line railway bridge of six spans, measuring 550ft. each, 
but not sufficient at «ll for one of three spans of 1100ft. each. 

However, were Mr. Bidder’s estimate correct, it would make a 
reduction in my total estimated cost, and as part of my purpose 
was to show that a substantial solid bridge could be erected over 
the Forth at Queensfeiry for less than £1,500,000, I might say 
with Bailie Nicol Jarvie, ‘‘ the less I lee.” 

Youre Brack. 
104, Hill-street, Glasgow, April 19th, 


BELL HANGING. 


Str,—I have to thank you for inserting my last letter, and I 
now to be allowed to make a few remarks on your leader 
on “Bell Hanging.” I may as well say at first that I quite 
ogre with you as to the superiority of bells cast with canons on 

em. This system of casting is the right way of getting a 
sound bell, and one of good tone, but you will have to take into 
consideration two difficulties which you have entirely overlooked. 
First, it is almost impossible to hang a big bell with canons, as 
it necessitates so large a wooden stock that the bell becomes top- 
heavy, and will not “tongue up,” that is, the clapper will not 
work owing to the counterpoise. St. Paul’s three largest bells 
are cast without canons, ly, itis necessary to turn bells 
that are rung, as the clapper soon makes a hole; you can only do 
this once as the canons get crossways on the second turn, and 
you are obliged to cut them off, as Messrs. Warner have done 

dozens of neeeen, and without injury. There is no need for 
a bell hung in iron to hang on one bolt only; ‘‘Treble Bob” shows 
four in his sketch. There is no comparison to be made between 
foreign bells and English ones, as the former are never raised, 
and have great clappers, like Indian clubs, while the latter have 
small clappers hurled at force like a hammer. 

It a disc of com wood were inserted between the mush- 
room head of the yospene bell and its iron stock, it would 
effectually keep the bolts tight. When the canons are cut off a 
bell one is obliged to drill at least six holes in the crown, four for 
suspension bolts, and two for the clapper staples, ‘Till machine 
toolg into tian it was impossible to in an iron 
stock ly. OREMAN Firrer. 


Sm,—Considering the very kind notice of our bell clapper, &c., | f 
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e to @ appear think a 

has in a doubtful the meth 
we have adopted bells mount- 
ing os on iron 5 Re, ad you first paid a Visit to the 
old round tower of Waybread Church, and our work 
there, we venture to say you would have ed to mind the 
trite old saying, ‘‘The proof of the pudding is in the eating.” 

In allusion to the monks of days gone by having ‘elaborated ” 
church o and bell-mounting, it must be borne in mind that 
no organ built by them, with its few short ranks of ea and its 
keys Sin. or 4in. wide to be pounded upon by the fists of the 
tonsured o: ist, could be tolerated now, and it is to be hoped 
that the builders of “the king of instruments” in. the present 
day will not lay aside their pi ve practice to build such 

ments as existed when Smith, Mnetzler, Green, &c. 
began church organ building ; even the angular tone of the reed 
pipes by these builders if reproduced now, would, we fear, bring 
about an impulsive thinning of hair upon the head of a Best ora 
ner. 

The monks never bells “‘up,” but only chimed and they 
knew nothing about ‘ -—T ? ringing. Bells were not fitted 
with ‘‘ whole” wheels until long after the Reformation, and the 
strain upon the old wooden stock, with its collection of ees, 
cotters, and rude bolts, was little more than the dead weight o 
the ; yet they worked loose—probably every summer—as the 
polished tops of the canons proved. The monks certainly did not 

id iron brid iron ooh wing or iron ships, notwithstanding 

assertion that they possessed that useful metal in such quan- 
tities that they did not stock bells in wood for economy, although 
they made use of it in light ornamental work. We must confess 
we fail to see any argument in the monks’ practice in favour of 
iron or wood, nor can we understand what it is intended to convey 
in the sentences inning, ‘‘ Upon the system of iron mount- 


ing,” &c. &c. Sure ou do not mean that a piece of metal 
* bolted to a piece of madd and subjected to alternate strains, with bod 


ex re to every atmospheric change, is more likely to remain 
tight than two pieces of metal properly fitted and bolted 
together under the samecircumstances. Practice does not teach 


and | us 80. If engineers and others should use wood and metal com- 


bined to prevent machinery from working loose, why do they make 
all their machinery of iron and steel ? ve they really always to 
rivet.and screw up iron bridges, locomotive engines, machines and 
other metallic constructions subject to constant vibration, a 
second time, or does a vein of satire run through your remark 
that the Crumlin Viaduct had to be rivetted up twice? We never 
heard that the Britannia Bridge was subjected to this process, 
although many jealous critics poor Robert Stephenson 
about its probable downfall, If this screwing up has to be per- 
formed we are singularly fortunate in not having as yet to tighten 
up one single bolt in Weybread Church tower, although the bells 
have been rung by young countymen learning change ringing 
upon the average three evenings every week since the bells were 


put up. 

With oy oo to the merits of ironwork about bells we beg to 
refer to a letter which appeared in THR Enainrer of December 
12th, 1879, p> ean Foreman Fitter,” in which he points out 
forcibly the advantages of iron; he also says, in allusion to our 
Weybread work, ‘‘ proved a perfect success.” His letter in your 
last issue demands a little explanation. Your correspondent 
“Treble Bob” was not, as ‘‘ Foreman Fitter” states, the first to 
suggest hanging bells for ringing in iron, nor were we; it was 
suggested many years ago, but how, where, or whether carried 
out we are unable to say. 

Can “ Foreman Fitter” inform us where we may find so doleful 
a curiosity as a bell without overtones; did he ever hear a violin 
or piano string, open organ pipe, flue or reed, or in fact any 
musical instrument whatever, emit a sound without overtones. 
If, as he says, overtones are all ‘‘stuff and nonsense,” then 
Professors Helmholtz, Tyndall, Ellis, Mr. Haweis, and many 
others, must have experimented upon and very 
great deal of “stuff and nonsense.” A good bell is agreeable 
to the ear, because its overtones are what we call ‘‘ true,” and a 
bad bell is the contrary, because its overtones are ‘‘ false,” Every 
musical sound is a chord, its quality depending upon the compo- 
sition and nature of its chord ; a noise is a sound which is not a 
musical chord, 

In reply to the inquiry why two men are required to ring St. 
Paul’s tenor, we understand that if pulled off and rung by itself, 


the exertion is about half that necessary to keep it well hand | ad 


when the other bells are going. This points to some working of 
the frame, which, although it has a perfect forest of timber in it, 
is not well put together, as we are informed the handle of a pen- 
knife can be got into some of the joints, and that some of the 
beams are cut into to let the brims of the bells pass; these 
matters are no fault of Messrs. Taylor, who had nothing to do 
vie the frame except to hang their bells in it the best way they 


In the concluding paragraph of the article you allude to 
old bells in Germany, France, and Belgium, which have been 
rung for centuries without the clapper making much impression 
upon them; but bells are not rung upon the Continent, and 
therefore receive but a gentle touch compared with the blow 


given in ringing. 
We are rather at a loss to understand how we have brought 


upon ourselvesfrom those who have never seen our “‘ innovations” | Pp 


such criticisms as an engine builder might expect who ventured 
in the present day to build an express Tremmenive upon a wooden 
frame similar to that which supported the old Killingworth 
Colliery engines. A cast iron haystack boiler with a sheet lead 
patch may not be without its advantages, and we have no objection 
to hang bells in wood for anyone who may prefer it, nor have we 
any desire to interfere with the custom of some of our brother 
bell founders in casting beils with those lifting relics of the 
ancient pot, and brass gun, “canons,” we know very well we can 
cast them sound in the crown without; nor do we wish to per- 


suade anyone against his will to give up wooden stocks and frames | heeo 


with any quantity of bolts, straps, and elasticity. 
Moore, HonmMes, AND MACKENZIE, 
Redenhall Beli Foundry, Harleston, Norfolk, April 19th, 


[We fear that our correspondent’s experience of bells hung with- 
out canons on iron stocks is limited to the results of their own 
work while they have had little or no knowledge of what may 
be done with wood, It is a fact that in all iron work subject to 
constant vibration, iron secured to iron with iron, without the in- 
terposition of an elastic medium, does work loose, and as their 
experience in bell hsnging on iron stocks extends and becomes 
ripened with age, they will no doubt appreciate the force of our 
remarks more ully than they are now, while flushed with success, 
in a position to do,—Ep, E. 


CLAUSIUS ON THE MECHANICAL THEORY OF HEAT. 

S1r,—My best thanks are due to your reviewer for his long and 
extremely careful notice of my translation of the above work, but 
T trust you will allow me space for a few remarks on some of his 
criticisms. 

“Force is any cause which oy or tends to ae. a 
body’s state of rest or motion.” t is the definition of force 
given in elementary works on mechanics, and the only one 
on which scientific reasoning has been based. Clausius, not 


writing an elementary work on mechanics, of course assumes that | Th 


definition, without needing to say so. In the passage you quote, 
he by no means defines force as gravity, but. merely instances 
gravity as one form of force, which is specially fitted, and always 
adopted, as the standard by which other forces are measured. To 
identify force with motion, or with change of motion, is to con- 
ound cause with effect. at there cannot be force without 


at a weight, 


The conception of “mass” is more difficult than that of 
force, but this also is considered in mechanical text books. It is 
otherwise with work and energy, on which text books cannot as 
yet be said to exist, and acco nely Clausius begins by giving 
some account of them. The work done ona body by a force is 
the ge of the force and of the distance moved 
by the body in the line of the force’s action. It does noi 
involve ni y the fact of resistance ‘to the force (other 
than the inertia of the body), as gl reviewer supposes. 
Again, the vis viva of a body is the product of its mass 
and the half square of its velocity. It is to show mathe- 
matically that the work done on a body is always equal to the 
increase in its vis viva. Conversely, by losing vis viva, a body 
can do work upon another body. ‘This power of doing work 

ed, fitly enough, energy. But it is not the only way 

in which a may be said to have the power of doing 
work. It may have it, not by virtue of its own motion, but b: 
virtue of the forces which act upon it. When a body is 
off the ground, the force of gravity in drawing that body to the 
ground has the power of cane a certain amount of work upon 
other bodies ; and when the 'y is at rest, off the ground, this 

wer is naturally conceived as setiing in the body. The two 

inds of energy which may thus be said to belong to a body are 
distinguished by calling the latter potential and the former 
actual energy. There is no misconception in Clausius’s mind as 
to the facts; nor do I see that there is much fault to be found 
with the names. Clausius himself treats the subject mathemati- 
cally, and is content with showing what function this potential 
en , or , is of the forces acting on the > 

e have then to apply this to the case of heat, Heat is 

defined by Clausius, not as motion simply, but as motion of the 
ponderable atoms of a body—involving the conception of mass as 
well as of motion; and its measure is the vs viva of these 
moving atoms. Thus a heated body has a certain amount of 
energy, just as a body in motion has; in fact, a heated body is a 
in motion, only that the motion is not that of translation 
in the body as a whole, but of vibration in the atoms composing 
the body. But energy is the power of doing work, and there- 
fore, theoretically at least, it must be possible that the gooey ot 
heat in a heated should go to do work on some other body, 
being thereby transformed—the word seems to me a correct one 
—into actual or potential energy of that other body. It is thus 
that we speak of heat being transformed into work and vice gered, 
which is a shorter form of the statement that a certain. amount 
of energy represented by heat is transformed into an. eqnal 
amount of enerey of another’ kind represented by work done. 

That we should be ignorant of the exact character of the. heat 
vibrations, as your reviewer complains, is no doubt to be 
regretted ; but the science of heat, like that of light, may be 
carried a long way in spite of that ignorance, simply because the 
fundamental principles are the same whatever those vibrations 
may be. It is thus that Professor Clausius, writing a text- 
book, has ba wisely treated the subject; but although he 
has not appli himself to abstruse disquisitions on the ultimate 
facts, I do not think it will be found that there is any confusion 
in 90 conceptions about them. Watter R. Brows. 


COMPOUND ENGINES. 

Srr,—A few days ago we received one of Messrs. Fowler and 
Co.’s cireulars which sets forth the peculiar advantages of ‘their 
patent ‘‘ Yorkshire Engine ” compound non-condensing. 

Fron time to time we have seen this engine mentioned in the 
advertisement sheets of THe ENGINEER ; but not until we read 
this cireular did we know that the ‘‘ Yorkshire Engine” is so 
close an imitation of an engine patented in India about six years 
ago. In fact the principle being the same and the resemblance so 
strong to Scott’s patent compound non-condensing engine, we 
expected to see the name of the inventor on the preety ‘essrs, 
Fowler and Co.’s patent dates only from last year, and previous 
to this they had constructed an engine on this principle to the 
order of the Indian patentee. The presumption therefore ia that 
Messrs, Fowler and Co, never thought of adopting the compound 
non-condensing principle until in this engine they saw it a practi- 
cal success. Our predilections in its favour are as strong as their 
own. 

In common with other cnginpees in Calcutta, we have applied 
it to the engines of steam launches, and have found that the 
engines working on this principle invariably possess all the 

vantages which Messrs. Fowler and Co. claim for their 
‘Yorkshire engine.” The merit of the invention, however, 
belongs entirely to'Mr. G. J. Scott, of this city, the reapected 
— of India General Steam Navigation pany, 

mited, 

Mr. Scott is not altogether unknown to the trade, as he is the 
patentee of a high-pressure boiler which has proved a success, 
and is coming into amcor use in the Indian inland navigation 
services, and, we believe, will be found equally ey to sea- 

ing steamers, as we have just fitted one with a set of these 

ilers, Joun Kine and Co. 

Talekul Ghaut, Howrah, March 31st. 


found i Apri 16th description nd 

R,—I fou n your issue 0} 16th a a 
illustration of a compound screw jack under the title of ‘‘ Ball’s 
atent,” lately introduced from the United States. I myself 
took out a patent for the same motion in March, 1876, but peing 
busy, with my works fully occupied, I thought it best to offer it 
to some one in that branch. I therefore sent the jack to Messrs. 
Tangye Brothers, Soho, for their inspection, with a view to their 
taking up the manufacture, but they replied that there was no 
call for jacks of that description, as screw and hydraulic jacks 
were very cheap. I therefore did not push it in the market. I 
do not think Ball’s patent. was prior to mine, although I did not 
secure it in the States. But it seems evident that our home 
inventions are not valued until they have a Transatlantic tinge and 
me “novelties.” Yet I must acknowledge none of my patents 
for adaptation of the same have yet been disputed, so Tmast not 

complain, T. Trey. 
, April 2ist. - 

THE BUILDING EXHIBITION. 

Srr,—In your notice of exhibits at the above, we observe that 
you have mentioned the engine for working the machinery in 
motion and driving belt as having been supplied by the respec- 
tive firms of Powis, Bale, and Co., and Anderson, Abbott, and 


Anderson, May we be formatted to say that the line of shaft- 
ag as fixed for driving the aw in_ motion was supplied 
R. H, Sons, 


us? 
South Bermondsey Railway Station. 


AssociaTiON OF Municipat are informed 
that the annual meeting of the Association of Municipal Engi- 
neers will le held at Leeds on the 27th, 28th, and 29th of May next. 

ENGINEER A PPOINTMENTS.—The following appointments 
have been made at the Admiralty :—Richard Green, engineer, to 
the Pembroke, for the Foam ; Joseph Sharpe, chief engineer, to 
the Phenix; Thomas MacIntosh, engineer, to the Himalaya ; 
and Frank W. Hawkins, assistant engineer, to the Pheenix, 

Sewace Pumpinc Macuinery at THE 
Ensainegr for November 4th, 1879, we illustrated this er 
e period of twelve months during which the contracfors— 
Messrs, Hayward Tyler and Co.—were responsible for all rppairs 
having now expired, it may be interesting to note the nature of 
the repairs required, the engines and pumps having been at 
work the whole of the time, sometimes for long hours and at their 
utmost speed. They consist of two furnace door frazies—Martin’s 
ed with the heat. Two 2in. cocks in 


patent as speci fied—crack 
the mi house burst with the frost. About 15s, for cleaning 
g one injector injured by sandy water, 
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April 218. — 
which appeared in your ue of the 9th, we feel very great difti- 
dence in asking space for such remarks as we feel bound to make 
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SIR JOHN COODE, MEM. INST. C.E., ENGINEER. 
(For description see page 297.) 
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" GENTS FOR THE SALE OF THE 
ENGINEER. 


PARIS.—Madame Bovveau, Rue de la Banque. 

BERLIN.—Asuer and Co., 5, Unter den Linden, 

VIENNA.—Messrs. and Co., Booksellers. 

LEIPSIC.--A. Twiermever, Bookseller. 

NEW YORK.—Tse Wittmer and Rocexs News Comrany, 
1, Beekman-street. 


TO CORRESPONDENTS. 


cases, accompa: 
"writer to himself, and bearing a in order that 


- We cannot undertake to return drawings or manuscripts; we 

- must therefore request correspondents to keep copies. 

*,* All letters intended for insertion in Tue ENGINgER, 07 
containing questions, must be accompanied by the name and 

"address of the writer, not necessarily for publication, but as a 
proof of good faith. No notice whatever will be taken of 
anonymous communications. : 

J. P.—Your chances of employment abroad are extremely small. It is, in 

oy shorts neth to impossible now to get work anywhere at anything unless you 

terest. 
Swaut Moton (L. A. B.)—The small motor described in our last impression 
is not to our knowledge to be had in this country, The address of the 
makers in. America is given with the description. 

HH. J. W.—Your query is very indefinite, word “mechanics” admitting 
of being used in more senses than one. If you will say deftnitely what you 
want, we will endeavour to supply the information you require. 

J. H.—The charge for valuations varies with the amount of work to be done, 
small valuations costing more in proportion than large, Below £1000, 

three per cent. is a usual charge ; above £10,000, valuations are done for 
. as little as one per cent. It is impossible to give a precise amount, for no 
‘fixed rule seems to exist. Two and a-half per cent. will probably meet 


many cases. 

B. W.-There is no u between pressure and a blow, and consequently 
your question does not admit of a precise answer, We can only estimate the 
wwork in a falling body by the formula where the weight in 

_ pounds or tons, v the velocity in feet per second, and g = 322. The answer 
isin ‘foot-tons or pounds, and ymetd oy that work has been done, Unless it 


can be shown that the pressure also produces movement, no work is done, and 
80 no comparison can be instituted, 


PONCELET WHEELS. 
(To the Bditor of The Engineer.) 
next 


Sir,—Can any reader tell me ‘h the medium of your 
Looe where any of the water-wh: on Poncelet’s ro are to 
seen at work? 
Elgin, April 15th, 


COCHRAN’S BOILERS. 
(To the Bditor of The Engineer.) 

Sin,—There is a slight clerical error which we should be if you 
could see your way to correct in this week's paper. The description of 
our bofler in your last im sion reads having 25 deg. more heating sur- 
fage, while it should read having 25 per cent. more heating surface. 

Birkenhead, April 20th. CocHRAN AND Co, 


A DEEP BOREHOLE. 
x (To the Bditor of The Engineer.) 

Sre,—Will permit me to point out an apparent ambiguity in the 
of —_ notice on the are recently executed by this 
company for the Mecklen! Government? From the wording, of the 
first sentence, it might be understood that this bo: took four years to 
execute. That this was not so is shown later on in the notice, from 
which it may be gathered that the boring occupied less than six months 
from start to finish, including stoppages ; but we wish to be allowed to 

remove any misapprehension on the part of your readers on this point. 

8. A. Scratcuuey, Secretary. 
The Continental Diamond Rosk-Rering Limi 

4, Broad Sanctuary London, §.W., April 17th, 


SUBSCRIPTIONS. 


Tue ENGINEER can be had, by order, m any newsagent in town or country 
at the ti fone: preferred, be supplied direct 


the office, on the following terms (paid in )i— 
Half-yearly (including double number)... .. £0 14s. 6d. 
Yearly (including two double nwmbers).. .. .. £1 98. Od. 


If credit occur, an extra charge of two shillings and sixpence per annum will 
be made. Tue Enaineen is registered for transmission abroad. 
Cloth Cases for binding Taz ENcINgER Volume, price 2s. 6d. each. 

The following Volumes of THe Enainger can be had, price 18s. each ;— 
Vols. 8, 5, 10, 14, 21, 24, 25, 26, 38, 39, 40, 41, 42, 43, 44, 46, and 47. 
A complete set of Tae Enctneer can be made up, comprising 47 volumes. 

Foreign Subscriptions for Thin Paper Copies will, until further notice, be 
received at following rates :—Subscribers paying in advance at the 

following rates will receive Tot Enaineer weekly and post-free, Sub- 

ph ag sent by Post order must be accompanied by letter of advice 
to the Publisher. Thick Paper Copies may be had, if preferred, at increased 


Post-office Order. —- Australia, Belgium, Brazil, British 

Guiana, Canada, Cape of Good Hot Denmark, 
ce f only), Germany, Gibraltar, India, taly, Japan, 

New ‘Zealand, Portugal, ‘Roumanis,  Switeerland, “Tasmania, Turkey, 

New 

United States, West Coast of Africa, West Indies, China wid Houthennntes’ 
Remittance by Bill in London.—Austria, Buenos Ayres, lon, France, 

and Algeria, Greece, Ionian Islands, Norway, fom gy Russia, 

ethan Spain, Sweden, £1 16s Chili, Borneo, and Java, £2 5s. India 


ADVERTISEMENTS. 
*,* The charge for Advertisements of four lines and under is three shillings, 
for every two lines afterwards one shilling and 2 odd lines are 
ged one shilling. The line averages seven . When an adver- 
measures an inch or more the charge is ten shillings per inch. All 
single advertisements from the country must be accompanied by stamps in 
payment. Alternate advertisements will be i: with all practical 
regularity, but regularity cannot be guaranteed in any such case, All 
except weekly advertisements are taken subject to this cond: 

ADVERTISEMENTS CANNOT BE INSERTED UNLESS DELIVERED BEFORE 

Six o'clock on Taurspay IN EACH WEEK. 
*,* Letters relating to Advertisements and the Publishing Department of the 
paper are to be addressed to the Publisher, Mr. “ Riche, all 
other letters to be addressed to the Rditor of Tax ENGINEER, 163, Stra 


MEETINGS NEXT WEEE. 

Tue Institotion or Enaingers,—Tuesday, April 27th, at p.m.: 
“The Amsterdam Ship Canal,” by Mr. Harrison Ha pel 2 Inst. C. 

Tue Socrery or Enoiveers. — W y, April 
Council meeting at 7 p.m., Srdinwy. eral meeting at 8p.m. “On the 
Resistance of Galvanometers,” by Oliver Heaviside, Associate. ‘‘On the 
Determination of the Position of Faults in a Cable when two exist at the 
same time,” by Charles Hockin, M.A., Member. ‘On Testing 
Received Currents,” by H. R. Kempe, Member. 

Society or Arts.—Monday, April 26th, at 8 p.m.: Cantor Lectures, 
** The Decoration and Furniture of Town Houses,” by Robert W. Edis 
’.8.A. Lecture IV. The Entrance-hall, Staircase, ining-room, and. 
Lil paces. Examples for 
rnishi , April 27th, at 
Colonial Section, ‘‘Iveland and its Beeonveea,? by C. G. W. 


MARRIAGE. 
A at Copdock Church, Suffolk, FreperioK 
son of the late Ransome, to second 


or | this object 


| an almost insuperable difficulty exists in the want of | tha 
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THE COAST TRADE OF INDIA, 
' TE enormous length of coast line which India presents 
has, ever since the days when Herodotus wrote respecting 
those of its products which reached the comparatively 
civilised West, given rise to a large inter-local trade. 
For many centuries the type of vessel employed in it has 
remained unaltered, the ancient writer to whom we have 
referred having accurately described, as existing in his 
time, the very same native craft as are now found plying 
all round the coast, from Bengal, «4 Comorin, to Bombay, 
The native of India is intensely conservative in his 
habits and ways of thought, and modern improvements 
are long in making way against established custom. To 
him, time scarcely represents money, and it was there- 
fore of no consideration, in his estimation, whether his 
oods or produce were weeks or days on the’ journey to 
his market. Even to the present day, after more than a 
century of civilising European influence, this conser- 
vatism can hardly be said to have been shaken, save in 
the greater centres of trade. The dhoney and patamar 
still make their slow and uncertain progress from port 
to port, and carry cargo at rates which have hitherto 
defied the competition of English enterprise. Still, as 
trade is developing, it cannot be long before improved 
means of communication must be demanded, and will 
become common. The facilities and certainties which 
railway communication are developing throughout the 
length and .breadth of Hindustan must, in time, open 
the eyes of the native trader to the desirability of similar 
facilities along its coasts. . 

To a certain extent the British India Steam Naviga- 
tion Company has supplied this demand; but its operations 
are, as yet, nainly confined to the larger ports, and its 
fine fleet uncalled at, hundreds of minor sources 
of trade, from which sail daily many thousands of native 
craft, which occupy far more time in their to 
some neighbouring harbour than one of the British India 
steamers consumesin her passagealong the whole coastline. 
In 1864 an attempt was made to provide for one section 
of the coast, a fleet of small steamers of light draught 
which, being able to enter rivers and harbours unsuited 
by their shallowness to the large steamers of the before- 
named company, might, it was thought, successfully 


compete in the native carrying trade. Some of the 
or tn connected with the Great South of India 


ilway then associated with influential native traders 
and others of the Madras Presidency and Ceylon in the 
formation of the Madras and Colombo Steamship Com- 
pany, and, to judge from the ease and rapidity with 
which its ‘small capital was subscribed, it would have 
seemed that the natives fally recognised the advantages 
its operations would afford to them. The first vessel 
put on this line by the company was the Jaffna, a small 
steamer of 100 tons, built by Messrs. Stephenson, at 
Newcastle-upon-Tyne. It was soon found, however, that 
the small amount of cargo which she was capable of 
carrying could not meet the expenditure of a steamer at 
rates at all corresponding to those charged by native 
craft, and the directors consequently ordered a second 
vessel of 180 tons burden and 50-horse power, the 
Negapatam, which was built by Messrs. Hedderwick, at 
G w. For some short time after her arrival out this 
vessel, carrying, as she did, some 230 tons of cargo 
seemed likely to fulfil all’ the anticipations formed 
reepeetias her success by the directors of the company, 
and, had the condition of trade remained unaffected, the 
intentions of the promoters of the scheme would doubt- 
less have been fully realised: But, unfortunately, there 
intervened the severe financial crisis of 1866. Trade was 
everywhere paralysed, and in India, as elsewhere, vessels 
of all descriptions remained idle and useless in the 
harbours. Failing to obtain remunerative employment 
for their two steamers, the directors offered them for 
sale, with the result that for the Jaffna, a vessel which 
cost some £8000, they obtained £300, and for the Nega- 
patam, for which they paid altogether nearly £12,000 
they realised £1200. So came to an end the first and 
only systematic attempt which has been made to provide 

r steam communication between the minor ports 
of our Indian empire, and the luckless shareholders lost 
every penny of their capital. 

But sinee that time the circumstances of India have 
greatly altered, and there has been strong development 
of its trade in nearly every description of produce. 
There is not one of its larger rivers but is now regularly 
traversed by small steamers conveying the produce of 
its inner lands to the seaboard, but as yet, when it is so 
delivered, the native dhoney is still the only means of 
communication to northern and southern ports, or across 
to the neighbouring island of Ceylon. Round the shores 
of that island the Colonial Government plies a small 
steamer, but is rally the object 
of conveying passengers, and specially 0 ay an 
with that of competing with native vessels. Still the 
returns obtained by the carriage of native produce are 


deth ; | SUfficiently good to prove how, under more systematised 


e to pay com- 


arrangements, the undertaking might be madi 
be regretted that the several 


py | Indian Governments do not combinewith that of Ceylonto 


subsidise for a certain period an enterprise having for its 
object the improvement of the coasting trade. We feel 
sure that if this were persevered in but for a few years 
only, the natives could not fail to fully recognise the 
advantages that would be secured to them, and that it 
would not be long before a company established with 
e secure ample return and be fully self- 
Supporting. 
t has been advanced in reply to such suggestions that 
means by which a flotilla of small 


steamers such as the 


trade would require can be properly cleaned. At present 


itis only at Calcutta, Bombay, and more northerly at 
Ki that any means oF establishments exist for 
this purpose, and the despatch of boats to either of those 
— involves a cost which is almost prohibitory. The 

ilure of the proposals to provide an hydraulic lift in 
the fine harbour at Trincomalee, which also was due to 
the financial crisis of 1866, was a + disappointment 
to the promoters of the Madras and Colombo Steamship 
Company, for its establishment would in their case have 
relieved them of this difficulty. But at Madras and 
Colombo the harbour works are now a ching com- 
pletion, and there can be no doubt whatever but that 
within their shelter will be provided the means réeyuisite 
for the 9 docking and repairing of ships of all classes. 
We may therefore hope that this obstacle in the way of 
carrying out thes tions of this article may soon dis- 
appear, and it will be strange if the energy of the English 
in India leaves so patent a want as the improvement in 
the means of its coast carriage long unprovided for. 


THE TAY BRIDGE INQUIRY. 

THE inquiry into the cause of the Tay Bridge disaster, 
adjourned at Dundee, was resumed in the Wreck Com- 
missioners’ Court, Westminster Hall, on Monday, before 
Mr. Rothery, Colonel Yolland, and Mr. Barlow. The 
evidence t gb so far been entirely adverse to the 
bridge. At the proper time we shall place the gist of it 
before our readers, treating it as we have treated the 
evidence at Dundee. For the present we content our- 
selves with calling attention to one or two statements 
which have been made, and to the report prepared by 
Mr. Henry Law. Several men have been exammed who 
made the nuts and bolts for the bridge. These were 
supplied by the Cleveland Nut and Bolt Company, 
whose works are close to those of Messrs, Hopkins, 
Gilkes, and Co.; indeed, only the roadway separates 
them. The workmen all stated that the bolts and nuts 
were made of “ ordinary ” Cleveland iron, but they were not 
worse than bolts and nuts which they made for other 
a. According to Mr. James Francis Hadland, late 

clerk to the company, the orders were fulfilled 
from iron obtained from Messrs. Jacques and Co. 
of Stockton, and from’ Messrs. Jackson, Gill, an 
Co. “The orders for the 7h. Bridge bolts did not 
specify iron of at quality. ere was no inspection 
by them of the bolts supplied nor of those for the Tay 
Bridge. The iron obtained from Jacques was as a rule 
inferior ; that from Jackson, Gill, and Co. was good. 
Charles Banks, foreman of the works, never complained 
to witness of the quality of Jacques’s iron. Some bolts 
were returned from Hopkins, Gilkes, and Co. as 
defective. He knew Jacques’s iron was inferior because 
he saw it. far as he knew, the manager was bribed 
by Jacques to keep their iron.” We refrain from 
commenting on such evidence as this. So far as 
can be ascertained up to the present no inspec- 
tion of the nuts and bolts was ever undertaken by any 
one. The Indian State Railways’ inspector was, it seems, 
the only inspector in the works at the time, and he was 
there every day superintending the execution of a large 
order. The Indian State Railways got much better iron 
than fell to the lot of the Tay Bridge, whether as a result 
of the presence of the inspector or not we cannot say. 
Thus, then, according to the evidence of the men who 
made the bolts and who ought to know the facts, the 
Tay Bridge was put foe with ordinary Cleveland 
iron—an iron which, rightly or wrongly, has the reputa- 
tion of being the worst from which a bolt can be made, 

Mr. Law’s report on the bridge is a long and elaborate 
document, and to make what he has to say quite intelli- 
gible, a fine model of one span of the bridge, to a scale of 
about din. to the foot has been put up on a table between 
the Court and the benches allotted to the counsel 
and the public, in the very small and inconvenient 
room in which the investigation is being prosecuted. 
Mr. Law’s report is further illustrated numerous 
photographs and plans. me 
plaint has been made of the slowness with which the 
inquiry has been conducted ; but it is evident that the 
preparation of Mr. Law’s paper, which is substantially the 
case for the Board of Trade, has occupied much time. 
Mr. Law’s examination of the bridge has been minute, 
and as he read his report, stopping now and then to 
answer @ question put by counsel, or to illustrate a 


statement by the aid of the model, or to enforce a 
proposition by producing a specimen of the ruins of 
the bridge, it became evident that he has really pro- 


duced a fearful bill of indictment against the structure. 
In fact, it is difficult to accept Mr. Law’s statements 
as true without admitting that the bridge was very 
badly designed; while it was impossible for the 
material and workmanship of the fallen spans to be 
worse and yet for the bridge to stand at all, In short, 
every condition of success appears to have been absent, 
and the wonder is, not that the bridge fell, but that it 
stood. Mr. Law has in his report attacked no one; he 
has contented himself with describing what he saw, 
leaving the Court to arrive at its own conclusions. We 
have, of course, yet to hear what may be urged on the 
other side ; but enough is known now to make it certain 
that, while the design of the bridge was novel, the system 
of construction adopted has been hitherto he 
unknown in this country, and in so far experimental. If 
we admit that Mr. Law’s statements are true, then there 
is no escape from the conclusion that the portion of the 
bridge which fell was built on principles which have not 
as yet been accepted by English engineers as sound. Of 
course it must be itndlivebond thata t deal may beurged 
in favour of Messrs. Hopkins, Gilkes, and Co.’s methods 
of and on the side of Bouch’s 
designs. ¢ appears now is, that they are not 
such methods or digas as have as yet met with the 
approval of experienced and bridge builders, 
however excellent they may be. It is of course possible 


t Mr. Law may have made mistakes ; but we have 
reason on our side if we accept the evidence of such a 


man 9s being true until it has been 


shown to’ be false, 
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may term it, of the trestle piers was represen 


In to shew ho ch the bridge differed. in the 


have evidently yielded as much as Sin. in serewing down 
piece at the erection of ge, and in 
one or two eases the stones have been burst by the 
meee action of the conical head.” It would,. we 
think, be a pity hastily to condemn this system of 
fitting holding-down bolts. It has much to recom- 
nd it ; it is very cheap, and the work can all be built 
t and the bolts put in the last thing. It has answered 
very well in the case of the Tay Bridge; because as those 
who have examined the illustrations of the ruins which 
we have published will see in how pony Sons instances have 
the ga inadequate to the discharge of their duties. 
The weak points of the bridge were so judiciously dis- 
tributed that no strain came on the holding-down bolts 
which they could not sustain. It may be as well, how- 
ever, to explain for the benefit of our you 
that in bri with strong trestle piers, holding-down 
bolts fet in on the Tay Bridge system would be unable to 
meet the demands put on them, 

Going higher up, Mr. Law states that many of the 
columns had no spigots or faucetts ; that the flanges, or 
more strictly s ng, portions of the flanges, rested on 
each other; and that nothing existed in the structure to 
prevent lateral motion from taking place save the friction 
of the two metal surfaces in contact. The bolts in 
the panes were not turned, nor were the holes in the 
flanges bored ; consequently the bolts could not act as 
steady-pins, and he produced a bent and broken bolt in 
Court to show that lateral motion did actually take place, 
bending and breaking the bolt. That this system of dis- 
pensing with spigots and faucetts in the Tay Bridge is 
new in British practice may be seen by anyone who can 
refer to Humber’s book on bridges, or any work of a 
similar character, The British structure most resembling 

e Tay Bridge that we can call to mind is the Crumlin 

iaduct, Humber thus describes the union of the 17ft. 

ths of the piers:—“The columns are fitted together 

with socket joints, a projection of }in. being left 
on top of the cap which fits inte the. bore 
above ; they are bolted together through four lugs cast 
on the top and bottom of each column, The joints are 
turned and fitted together with the greatest nicety to 
insure a perfect bearing. The feet on which the columus 
rest vary from 3ft, to 5ft. in height, and have a plate sft. 
64 resting upon a bed of masonry, also varying from 
to 5ft., carried down to the solid rock, into which it 

is joggled, plugged, bolted secured with sulphur 
joints.” Concerning the diagonal bracing, Mr. Law holds 
that it was inadequate for its duties, and improperly 
arranged. It will remembered that idler f ag we 
by two 

horizontal members made of channel iron, and two 
diagonals of flat bar iran tin, thick. According to 
normal practice care would be taken that the horizontal 
members, which were the only struts in the piers, should 
have abutted against the eolumns ; or that, failing this, 
they would be secured in or to the lugs on the columns 
by urned bolts in bored holes, the bolts to act the part 
steady-pins; or, descending to a lower grade of work- 
manship, that care would be taken, failing all else, that 
the bolts exercised a god frictional grip on the channel 
irons. According to Mr. Law, none of these plans has 
been adopted in the Tay Bridge. The bolts had plenty 
of room to play in the Ings and in the channel irons; and 
as the holes did not always come quite where they were 
wanted they were in some cases with a pui 
which left a burr, and these burrs not having 
removed the nuts bore on them, Under the circum- 
stances it seems tyebablp that the structure would lack 
rigidity, and Mr. Law’s evidence is entirely corroborated 
by that of Mr, Noble, who, snpninted to look after the 
cig be of the piers, found he had some spare time on 
hands for himself and his men. He, when standing 

on the piers, heard the ironwork above him chattering 
when a train penn and on examination he found cotters 
in the ties so oose that on his own responsibility he bought 
seven shillings’ worth of iron and set about tightening the 
work up. We look forward with interest to the argu- 
ments which will be adduced to prove either that Mr. 

w is in error, or that the system of ing braci 

jers which he describes is better, or at least as ae 
as that usually employed, 

We are happy to state that at last an investigation has 
been made by competent men with all the facts hefore 
them of the force required to overthrow the bridge. 
Mr. Law has made one caleulation and Dr. Pole and Mr. 
Steward another. The data taken are, that the wh 
surface op to the wind without a train amounted 
te 3022 square fee’ 


wonld suffice to overturn the ure, 
Me tare 36°38 Ib, would suffice. With a train Dr, 8 


ole | Yorkshire coalowners are practically 
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kicking, so to the pateeetion of the pier te the 
ve remained s 8 

and so helped on the work of ruin. The girders them- 
selves in all cases have their ends injured. In a word 
the bridge was not overset, but tumbled down like a 
house of cards. We shall not attempt to say whether Mr. 
Law is or is not right in his conclusions, but we may 
assert that he has adduced numerous arguments in 
support of their accuracy. Samples of the bridge have 
London, and tested for quality by Mr. 
It is not improbable that a period of six 
weeks may: etapee before the inquiry is concluded, and it 
must not be forgotten that all the rebutting evidence on 
the part of Sir Thomas Bouch and Messrs. Hopki 
Gilkes, and Co.; has to be heard. The inquiry, i 
tedious, is being obviously conducted with the utmost 
fairness, and it ises to prove searching and thorough 
enough to satisfy the most exacting. If when the Court 
pronounces its verdict, the causes immediate and remote 
of the fall of the Tay Bridge have not been ascertained, 
then the matter will for ever remain a mystery. 


SLIDING SCALES AND WAGES, 

THE uneasiness which the workmen in the iron and coal 
trades betray in several districts whenever the result of the 
‘‘ascertainments” under theslidingscaledoes notallow of a large 
addition to their wages is a proof that the nature of the arrange- 
ments thus made are not fully understood, In the coal . 
this appears toarise because certain classes of fuel moveupwards 
in price more rapidly in the market than others; and in the 
iron trade the uneasiness seems to be chiefly due to the belief 
amongst the men that the realised prices for pig iron are more 
below the market rates than they were led to believe when 
the sliding scale was entered into. It is evident that the 
market prices cannot be taken as the basis of a scale in 
a district such as that of Cleveland and Durham, for a large 
portion of the produce of pit and furnace is contracted for, 
and the prices at which this is sold vary comparatively little, 
and are often piss f considerably removed from the market 
prices. In the coal trade, the difficulty is greatest as to coke, 
which feels more than any other kind of fuel the quickened 
impulse in the ‘iron trade, and the men engaged in the 
manufacture of it seem to faney that as the price. of coke 
moves upwards their wages should in some degree reflect that 
movement apart from the movements of coal. But it is evident 
that this could scarcely be; for in the North of Eugland coki 
coal acquires commercial value only after its conversion, an 
thus, unless the price of coke be added to that of coal in the 
way that.it has been, the datum line could only be drawn for 
coking coal by some supposititions value. It needs, then, to be 
borne in mind that sli scale arrangements vannot be looked 
agen as exact representatives of the commercial value of the 
labour involved in the production of the article the sales of 
whieh regulate the price paid for that labour; they are only 
“ rough-and-ready ” indications of that value ; but they are go 
drawn that in the first place, if continued, any sliglit loss that 
is ineurred during a rising or falling market by either party to 
the agreement, or by any section of those who form one side 
or the other, is repaid to them mry the falling or the rising 
market. Those who complain that the long contracts of the 
makers of pig iron or the coalowners depress the realised price 
at present to the injury of the workmen, have only to endure 
any slight loss—and the loss is scarcely appreciable in such a 
case when the basis of the scale is formed on so large an 
output—to endure it for a short time, and these contracts 
when renewed in a rising market will be on a higher price ; 
and when the fall comes the effect of the contracts will he to 
inflate the realised price above that current in the market. 
Again as to the basis—if it be found that the realised price of 
iron, for instance, is so far below the market price, it proves 
that the market rate has ruled on only a small part of the output, 
and it would be thus unfair to take it as the measure of 
the rate of increase of wages unless that rate was lower. If the 

et price were taken, then, the increase or decrease would 
be in a less proportion than they are with the more trustworth 


nch | realised rate. The appreciation of these facts would do mu 
been | to remove the discontent with which the successive reports of 


the accountants haye been received by workmen who have 
only access to the market quotations to com the state- 
ments of the realised rates, and who are into not 
unnatural mistakes thereby. 


THE TONNAGE RATES FOR COAL BY RAIL, 


Tue high tonnage rates and the want of a better and more 
efficient outlet for the coal raised in the South Yorkshire district 
are still creating a deal of attention, The officials of the 
New South Yorkshire Miners’ Association, with the assist- 
anee of some of the lycal coalowners, have made arrange- 
ments for holding a demonstration at Mexbro’ inthe Rotherham 
district, on Monday next, to protest against the rates, and 
further the pro new line from Hull to South Yorkshire. 
A —— Hull, consisting of Col. Gerard Smith, 
Mr. W. Rayment, chairman and hon. sec. of the railway com- 
mittee, together with Mr. P chairman of the aby 
Main Colliery Company, and Mr. W. Chappell, will take 

in the enseatine The tonnage rate, especially to 

don, is just now said to be so ive that the South 

ut out of the market. 
includiag City dues, but 


The present rate is 8s, 4d. 
hamshire and the 


from some of the collieries in 


adjoining district the rate is only 7s. ton. Some 
— the differential rate was 8d. per as between 
les and South Yorkshire, Staveley being reckoned the 


centre of the district. The opening out of new and important 


4 | collieries in the Nottingham and other districts nearer the 


has so the state of affairs that Yorkshire 


coslowners find it impossible te compete with those nearer 
Londog, end especially with sea-borne coal, which it is stated 


has.of late been offered in Landon. prion little over what 
it costs to send it from Yorkshire w en the tonnage rates, 
wagon hire, and other charges are taken into accqunt, 


‘LITERATURE. 


Bteel> Its History, Manufacture, Properties, and “Uses, “By 
J. S. Jeans, Secretar of the Iron and Steel Institute, 
London : E. and F. N. Spon, 1880. ~~ 


which we ma a 
know. The wor. 


important. Every work of the ind must be ar: 
er 


author than Bacon has left an apo , often quoted 
by the listless or idle, that “a great is a. great evil,” 
and so it really is if its scantling be un 
extended by di 


X d treatment; irrelevance of style, or 
the introduction of unnecessary matter. The book 
before us is so ponderous that we cannot but wish as we 
open it, that it had been split into two volumes; but 
ere is not very much reason to complain of its bulki- 
ness on any other ground. Cleveland is the region 
that in our day has become the head-quarters of 
the heavy iron trade, which, in successive ope has 
been transferred from Sussex to the Forest of Dean, to 
Westmoreland, to Staffordshire, and Shropshire, to the 
basin of the Clyde, to South Wales, and, finally, . to 
Cleveland, where the enormous abundance of ore 
proximity to the Northern  coal-fields, facility o 
communication coastwise and by railway, and an 
abundant population of a race that naturally addicts 
itself to technical pursuits, are likely long to render 
Cleveland the most permanent centre of ay | 
of the English iron trade. Mr. Jeans was long a 
resident and special correspondent in the district, and con 
therefore, had ample opportunities of examining with suffi- 
cient care the successive improvements in the iron and 
steel manufacture which form the great characteristics of 
our epoch. The fruits of his observation and of much 
collected information beyond his own visual horizon, are 
embalmed in this volume, The work, although as 
its title declares almost exclusively icated to the 
successive improvements which have taken place in the 
production of steel, of necessity contains much informa- 
tion on the subject of cast and wrought iron, or infers 
the reader’s prior acquaintance with these subjects. After 
his preface and introduction the author's first and second 
chapters are dedicated to a sketch of the earliest historic 
or pre-historic notices of steel as recognised distinctively 
from iron. This sketch is nothing better nor ne poe 
worse than is to be found in many ph and as usu 
contains much matter of that conjectural character which 
adheres to every attempt to trace the dawnings of 
metallurgy in reference to every one of the — 
known metals, age of stone instruments an 
weapons, which modern spertiiation has divided into 
a palwolithic and a neolithic period, preceded a time 
when bronze e the material for instruments of war 
or peace, and at last came the epoch of iron and steel. 
But all this apparent symmetry ot archwological specula- 
tion which originated with the antiquarians of Denmark, 
been terribly unsettled by every successive attempt 
to bring it in contact with the few and widely separated 
points of tolerable certainty which archwology can 
point to as foot-priats in the earliest progress 
of mankind. . Percy, a man of cool judg- 
ment and an able metallurgist, maintains wit 
much force that the metallprgy of iron and steel 
is more complex or less likely to be evolyed by barbaraus 
tribes than that of copper, with its uncertain earliest 
alloys. On the contrary, any one who has seen_ 
Calabria, or the mountains of Greece, 9 half-savage s 
take a few handfuls of powdered hematite, throw it into hi 
little charcoal-fed forge fire, and with no other help than 
hammer, tongs, and a stone anvil, forge the result into a 
mule’s ahoe, and secure it on the hoof of the animal with 
nails whieh he has ferged in like manner, must feel con- 
vinced that the production of iron and of steel is more 
likely to have preceded than to have followed that of 
copper, or of those doubtful ancient compounds that we 
bronze. One great radical error that pervaded all 
these archeological speculations consists in the unayowed 
but ever present fallacy that the onward march of the 
human race towards technical skill and civilisation has 
been the same in character over any period, or any 
extensive area of inhabited surface. Tribes as devoid of 
materials for progress in the arts as the Esquimaux of 
our own day must have co-existed conteruporancongly 
with wandering savages and stone weapons, and wi 
others elsewhere as metallurgically instructed as the 
most ancient inhabitants of China, India, or Egypt. 
The earliest working of iron and steel may without 
hardihood be affirmed to transcend all human tradi- 
tion, and, however curious to a upon, has no prac- 
tical bearing whatever, and has been contused by the 
writing of scholarly men of no metallurgical 
of no soun olarship, Exce: erefore, a8 erring 
something of symmetry upon fis work, Mr. Jeans might 
as well have omitted archeological speculations, and com- 
menced not further back than Cort’s process. 
Mr. Jeans considers that the progress of steel manufac- 
ture in comparatively modern times may be divided into 
nine distinctive epochs or invention, set 
f him as follows :--(1) “ 


Réaumur, in 1722, of direct of making ciel 
malleab in a bath of meliod caat 


; 
302 
figures are 34°33 by and Mr. Law's, 32°66-lb,, The 
conditions assuimed, however, did not exist, for 
| airs Ol BX ‘6 can On weak and inefficient as the anchorage seems to have 
for afew... In ordinary practice, holding. | been,-a much weaker according to~ the witness, 
we bolts of every kind are passed through large | existed higher up. n Wednesday afternoon Mr, 
washer plates beneath the masonry; and prevented| Law explained at great length his view of the 
from. rising by means of cottera pnt way in which the catastrophe occurred. Briefly 
: — pa dey lower ends of the bolts; or nuts may be | stated, this is, that each column in each of the 
ed instead ; or the heads of the bolts may he below, in peneumbdarnad dae tendantuengebana 4 its own 
1 which case the bolts are of necessity built inte the | jowtes ; that fracture took place somewhere tolerably high . . : 
' masonry from the first. Mr. Law told the Court, how- | up in the pier, as, for example, at the top of the second | Bacon, in one of his essays, as well as in other gan, 
i ever, on Tuesday, that in the piers which he had examined, | story, the flange bolts giving way as the column turned | commends the practice and enforces the importance o: 
. there were no washer plates, In his own words: ‘The | over; the of the pier then fell to the east.| what he calls periodically taking stock of our knowledge 
if mode of ap ees dys Lalding-deum bolts was not satis- as the best method of ascertaining what we do pm, 
ik factory, as they no anchor-plate or bearing at their elici our ignorance, and pointing to the paths. by 
ry lower exttemities, but were merely inserted in a hole ch what as yet we do not 
+e ; drilled through the two 15in, courses of stone,and were then now before us is apparently 
ia run round with cement, and as the angle of taper of the upon the model or plan which the t ‘phiilo- 
: i} conical head was only 6} deg. it is evident that a very 
Ui —_ compression of the cement would allow of a con- 
if siderable movement in the bolt. Some of these bolts 
4 
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| above the base, With a train the figures become 4143 
+ square feet and 77ft. Soquping that the anchorage was 
7 useless, and that the piers would turn over on their bases 
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iron of the required degree of hardness. (3) The appli- 
' eation by Heath, about 1839, of carburet of manganese 
in the cementation process. (4) The invention of the 
pneumatic _—_ by Bessemer, in 1856. (5) The appli- 
cation by Mushet, in 1857, of spiegeleisenssorzcast iron 
rich in manganese—to the finished steel produced by the 
Bessemer process. (6) The invention by Dr, Siemens of 
the oe rg gas furnace, and its application to the 
crucible steel manufacture, whereby the consumption of 
fuel per ton of steel melted was reduced from 23 tons of 
coke to 1} tong of coal. mY The introduction of the 
open-hearth system of p hy ee by Dr, Siemens 
and M, Martin, both snd the pi 
and ore processes. (8) The adoption of the Pernot and 
Ponsard gpen-hearth furnaces, whereby the output of a 
furnace of given regenerative capacity is increased, and 
the use of less pure materials is permitted. (9) The 
discovery of the basic process for the elimination of 
phosphorusand sulphur in the Bessemer process, whereby 
the cheap and irons of and: the 
ro are rendered available for the manufacture of 
It is not quite evident why our author dates the first 
of his nine periods from mur’s acute observation 
that iron rods were superficially steeled by immersion in 
molten east iron. That process has never Sal employed 
in practice; and it seems improbable that Réaumur’s 
observation suggested the quite modern method of pro- 
ducing steel by the fusion in the regenerative furnace 
of cast and wrought iron together ; nor was steel at all 
the scarce article that mere scholars and antiquarians 
have fancied it was in remote epochs. Tons of 
steel of fine quality for the blades of the swords 
of Roman legionaries were annually brought to Rome 
from Spain. Réaumur’s observation had no immediate 
oomermnease in increasing the production of steel. The 
introduction of the cementation process from Styria into 
Germany, and thence into England, and Heath’s discovery 
of the part played by manganese—of any reward for 
which he was defrauded by a combination of the Sheffield 
steel makers—are the true marting points of our modern 
British steel manufacture, But the really notable points 
in its prodigious expansion are the invention of the 
regenerative pes of Siemens, by which a tempe- 
of the oxyhydrogen blowpipe, the galv: ate, or 
the focus of. sun rai effected b Busfon, was for firet 
time expanded to t for manufacturing use. 
(2) The invention of the steam hammer, which has been 
the indispensable supplement to every discovery 
that has served to expand manufacture of iron 
and steel in our time. (3) The observation or dis- 
covery—whichever it was—which led to the Bessemer 
process, which, coupled with Mushet’s important supple- 
mentary invention for restoring carbon in fixed propor: 
tion to the iron which by the Bessemer process had been 
totally deprived of that element, opened at once two d 
vistas of further extension to the steel maker, He was 
— for the first time to deal with the combination of 
ron and carbon as a chemical compound whose propor- 
tions he could vary at will; and whose physical properties 
dependent thereon he could equally foresee and deter- 


mine. 

The Bessemer steel manufacture, which occupies the 
whole of Mr. Jeans’s long fourth chapter, is not quite free 
from hero-worship; and while it deals with the early history 
of the Bessemer process in a laudatory style, either loses 
sight of, or passes over, some not unimportant cireum- 
stances, for which no credit belongs to Bessemer, but 
without which the process of blowing through crude 
cast iron could never have become practically a manufae- 
turing success, Bessemer’s invention constitutes 
unquestionably the most distinguished event which 
the progress of improvement in iron manufacture 

ever presented ; nevertheless, no such splendid 
merit as an inventor can be ascribed to Bessemer 
as is accorded to Hadley for his sextant, 
Dolland for his achromatic object-glass, or Davy for the 
safety-lamp. All these, and many others, were reasoned 
out from facts experimentally ascertained. Bessemer’s 
invention, on the contrary, depended upon the accidental 
unexpected circumstances resulting froin his having 
been the first person who was ever placed in a position 
to blow atmospheric air into and throngh a liquid column 
of molten cast iron. The fact that an iron wire can 
burnt in oxygen or in @ stream of atmospheric air 
while the iron continues at a high temperature, as is 
shown by the well-known method of the forger of horse- 
shoe nails, who diverts a tiny portion of the blast from 
his forge bellows upon the heated nail-rod while he is 
actually hammering it, were sufficient indications to any 
philosophic mind of what generally must be the conse- 
quences of bringing atmospheric air into contact with 
molten iron, the fusing temperature of which was main- 
tained. But Bessemer was the first who was enabled to 
engine to drive air through 
iron, with consequences as surprisin to 
himself as to the world at large. 
anticipation that he could stop the process in his con- 
verter just at such a point as would leave ita contents 
either steel or able iron, was signally falsified; and 
had not Mushet’s invention which enabled carbon in 
definite quantity to be added in the shape of molten 
leisen to the charge after all the cation had been 
come to the rescue, it is probable that the Bes- 
semer process would have remained but a brilliant 
vision. This process, however, by the long-continued 
conjoint labours of analysts, iron metall 


lurgists, and 
manufacturers, both at home and abroad, was made 
the success which it ually became ; and with a result 


far more important than mere manufacturing even 
on the most splendid scale, namely, that the shen 
which brought success to it at the same time evoked the 
most important additions to our knowledge of the metal- 
laray of iron and of steel that have ever been made, 

. Jeans’s account, therefore, of the Bessemer process 
contained in this long chapter is fully justified by the 


ig, | new. 


importance of the epoch upon which it treats. It would 
have been much more valuable and instructive, however, 
had the author reserved the space he has devoted to trivial 
details of Bessemer’s interview with the late Emperor of 
the French, &es discussed more fully many. points in 
the scientific metallurgy of iron in relation to the Besse- 
mer proces@! Whi has passed over almost withog 
notice. 

Mr, Jeans’s pter minutely describes the Sigm 
and Siemens- proves for producing malleable 
iron and steelyJn the metallurgic facts upon whigh 
these processes rest there is little that can be said to be 

r process, however, with increase of 
the chemistry and aan of iyon 
prelimi- 


our knowledge 
and steel which if entailed, was an indispensab 


ry—as was also the invention of Siemens’s tive | fi 


ace — to ical success in methods of 
producing dole. wrought iron by simp admixtupe 
and fusion together, Mr. Jeans’s sixth chapter 
treats of various methods of maki steel, including 
those of Martin, Parry, Uchatiu 
and others, The aw is obviously 
, man whi ve never yet been pu 
while verything in relation to it was pertinaciouly 
mi ted in a London technical journal. One 
of the immediate causes. of the non-success of t¢ 
ill-starred pompany that promoted Heaton’s invention 
was the sudden and unexpected advance in the price 
nitrate of soda, consequent upon the tctal destruction of 
the entire stock of that salt, then ready in South America, 
by the sea wave following the earthquake of Iquique. 
Such of our readers as have the careful and 
impartial. report of M. Gruner, Professor of Metallurgy 
of the Ecole des Mines, Paris, will probably be of opinion 
with us, that the last word has not yet been spoken as 
to the Heaton process. The patent of Heaton, a com- 
paratively ignorant man, knowing t nothing of 
metallurgy, was doubtfully maintai 3 and was really 
never worked out to a definite practies! conclusion either 
of failure or of success. It is posal that some modifi- 
cation of it may yet be found the most advantageous 
method of dephosphorising Cleveland iron. 
In the sixth and ninth chapters g clear and sufficient ac- 
count is given of the experiments instituted upon a 
seale for the dephosphorisation of pigiron, since pursued in 
our own country ni a different method, with, as yet, 
doubtful success, One of the most important results 
determined at the Hayange and Terrenoite Works, on the 
Moselle, was that poneeen which can only with great 
difficulty be completely eliminated, and whieh difficulty 
was made the cheval de bataille of the unscrupulous 
opponents of the Heaton process, is not detrimental, even 
when present in large proportion in steel, provided the 
latter be perfectly deprived of carbon, for which phos- 
phorus seems to become a substitute. tq 
The succeeding chapters, from the seventh to the 
fifteenth, comprise a rapid survey of the steel manufac- 
ture in various foreign countries, These chapters 
are prolix yet not exhaustive, but may be read with a 
certain amount of interest. The sixteenth chapter reverts 
to the earlier history of steel-making, and the seven- 
teenth brings us back to the Bessemer process, with 
details of the plant, volume of air required to the unit 
weight. of cast iron, and other details, which seem 
strangely’ separated here from the earlier part of the 
work treating of the same subject. It is impossible, in 
reading all these latter chapters of Mr. Jeans’s work, to 
lose sight of him for a moment as the special corre- 
spondent of former times of technical journals,and we must 
not avoid remarking that all the latter chapters seem to 
be but réchauffements of these productions of the author's. 


not inforn 


The latest chapters in the work have reference to some of | the 


the more extensive uses of steel plates for shipbuilding, 
bridge construction, boiler making, &c., and while they 

d to the portly bulk of the volume, add nothing to 
what has long been familiar to engineers. The remarks 
just made apply with equal force to the contents of 
the fourteen appendices, which, with a list of authorities, 
and of the twenty-four plates contained in the volume, 
bring its ponderous to aconclusion. It may be 
advantageous to the of the publisher to continue 
in future editions, when called for, the size and awkward 
thickness of this volume, but to those who do not esti- 


be | mate an author's merit by the ponderosity of his writings, 


and who are not content with a oapern acquaintance 
with his works, such as was of old jocosely attributed 
to a Bibliomaniac, who was said to decide upon the pur- 
chase of his volumes by smelling their bindings, we would 
venture to counsel the unsparing use of the pruning knife, 
and the reduction to about half its bulk of this work in 
the second edition. 


VISITS IN THE PROVINCES. 
THE NICKEL PLATING COMPANY’S WORKS AT 
STOCKTON, 


Tue art of nickel ing as adapted to the iron 
industry is of so 1 interest that a description of 


works which have recently been opened at Stockton, | Tf 
and which are now largely used by the engineering | April 


trades, ma: The Plating Company, 


rove interesting. 
Limited, of the Bishopton-lane Works, although In | 
tation 


operation for a short time, have gained a re 0 

among founders, locomotive, marine, and fixed engine 
builders, whose fittings are treated by the nickel process. 
The company have other works in other centres, and 
their operations are the largest of the kind in the country. 
The patent of Dr. Adams, of Philadelphia, was acquired 
in 1868, by this come for £10,000, and they own by 
that purchase the ve ch og the United King- 


dom. Pure nickel had never been utilised in the 
industrial arts, although known to be te valuable 
‘on account of its extreme hardn¢ss, All articles sold 


under the names of nickel silver, British plate, German | to 
el containing 


silyer, electram, éc,, arp merely alloys of nickel 


fully. 


the | made are without the jagged, uneven ap 


only from 15 to 35 per cent. of that metal. This company, 
however, by its patented process deposits pure nickel 
a re and beautifal coating on any metallic surface, 
so that the iron, steel, brass, or copper are all within its 
0 iona,..Zinc is an “ opposite,” therefore cannot be 
ure nickel, whilst applied as 
guiting any metal) will protect it against tarnish or 
atthe same time give a great beauty of ye an 
finish, in addition to which it imparts a durability of ten 
time that of sterling silver of the same thickness, In 
ing immense labour is saved, usually a simple wipe 
with ¢ leather bein, ealbcient to cause the article plated 
to retain its full brillignt polish. On aereceshing, the 
works at Stockton-on- we were surprised to find the 
arrivals comp: marine engine fittings from prominent 
rms, ive mounts, starting and reversing gear. 
connecting valves, hand-rails, and other exposed 
parts of en ine fittings. Household goods in 
great variety are here pickelled; chains for pulley bloc: 
wire Neigh ine machine apparatus 
weights, v spr steam cylinders, steam 
condenser tubes were unde the process. A 
special feature iptoanand at these works ig the treatment 
moulds from irenfounders and brass founders. It has 
discovered that by nickelling these a smooth surface 
is presented for ing from, and that eastings so 
range which 


many possess ; indeed, a perfect fac ai of the or} 


of | ig produced. Besides this great advantage the mould is 


effectually preserved from rust and dep’ 

The shop contains copper, 

tash, and nickel, besides hot cold Water re 
The nickel baths are three in numbeg, @ne Gf, deep, and 
one 7ft. long by 4ft. deep, and ano 14ft- by 
3ft. wide and 4ft. deep. This latter is the largest nick: 
bath known, and is specially designed for engine fittings 
and ship work. These haths are of great pirpnath built 
of the best Qin. pine firmly rivetted and bolted 
together, with entre stays driven 4ft. in the 
ground, They ape then lined with lead 6 lb. per foot, 
and a third i of matched board ers the whole a 
compact liquor-fight construction, for the 
largest bath just described was in in a solid 
pene without gpins or soldering irom, Which in itself is a 
eat. Oneoft Weston’s dynamo-electrie machines bought 
by the company of Mr. Moore generates he electric cur- 


rent by running at the rate of 850 revelugions per minute. 
It is worked by a 10-horse power engine and 
Cornish boiler in @ building The current 


passes from the ‘machine along two }in. copper rods to 
each bath, across which are of brass rods which 
receive the current and transmit it thence to the objects 
suspended on thin copper wires in the liquid. The cur- 
rent is so very powerful that a piece of copper wire placed 
between the poles of the machine is made red-hot in about, 
half a second, The baths contain sulphate of nickel up to 
within 3in. from the top, and on the brass rods are hung 
the nickel pistes or anodes on each alternate rod; 
other was being used for suspending the articles. to 
plated. All iron or brass work is first coppered by.a 
similar process to that just described before being put in 
the nickel bath, as it is found that nickel will hetter 
adhere to copper as a “base.” The potash tank and cold 
water tank are very freely used before the’ process of 
plating can be employed, as no portion of dirt or greasy 
matter must remain; and the articles before ‘plating 
cannot even be touched by the hands whilst being 
cleansed, but only by brushes, and copper wires to 
turn them and place them in their positions in 
the bath. Each article remains from to six 
hours in the bath, and when withdrawn from it. it 
is immersed in the hot water tank and sent to 
finishing shop which we now describe. 8 
consists of six oneal ag of which are used for polish- 
ing and preparing f 8 for the plates, The finisher, by 
means of his spindle, which runs 2000 - minute, imparts 
the beautiful lustre which nickel 

material i 
neck, and other suitable leather, which is made into 
“bobs” or wheels and fixed on the screw of the spindle. 
In addition to these, dollies are used for giving the finish. 
These are of various materials, A special composition 
or powder is also emaplayren The shop is laid out to save 
labour, and is fitted with patent pulley blocks, emery 
wheels, and every other requisite for carrying on an 
enormous trade, Engine and ship work is being sent to 
these works from all parts. The works are under the per- 
sonal management of Mr. Thomas Fenwick. 


Sourn Kxnstneton Museum. —Visitors ending 
Museum, 11,483 til 

m a.m, use’ > Mmercantue m: 
building collections, On Wednesday, 


Thursday, and 10 a.m. till 6 p.m., 
2054; mercantile marine building materials, and other 


a7, Average week 
co) ions, 87, v 
y have arran or 8¢) 8 of students for 
the present session to on dn ade dates, for 
tondin and ing the followin rs 23rd— 
iption of Draught Steel 
ompson, Inst, ; 

‘alais Harbour Improyementa,” Hans 
Stud. Inst. ‘The shale will bo taken at 7 o'clock 


following extract from the last ann 
body to avail themselves of the 


are, a8 n uen descri 


students, invitation from Mr. George 
@ concrete gas-holder 


used is sea-horse ljin. to lin. thick, bull. 


ening arid successively by Sir John Cocde, Mr. Co A 
Council. 


credit to the manifest 
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Ir was an objection to the use of water- engines 
that wey a as much water when working at thei: minimum 
capacity as when exerting their full power, but for nearly 
three years the invention of Mr. John Hastie has been in 
operation, whereby the engine automatically adjusts its con- 
sumption of water to co nd with any varying work it 
has to do, this being accomplished by lengthening and short- 
ening the stroke of the crank. We described this invention 
in our impression of 30th August, 1878. The engine has been 
most successful in practice, and the makers, Messrs. John 
Hastie and Co., of Kilblain Engine Works, Greenock, have in 
number of orders at present, three of them 
being for mining pu in Califormia. In their later prac- 
patentees have simplified the apparatus very much by 
substituting one volute spring connected direct with the patent 
economising apparatus, and thus doing away with two ordi- 

spiral springs with their pullies and chain. 

e old style of spring gear wrought perfectly, there never 
having been a single hitch with one of them, though they have 
! 


Fic.4 


been in use for about three years now; but the new arrangement | the shaft M, reduced to pass through the shaft L. The disc or 


dispenses with several working 
the annexed engraving, is very simple and compact. 


and, as will be seen by | hollow shaft I has a boss N keyed on it, and the othershaft M 


has a pulley O keyed onit. These are connected together by the 


The annexed illustration will explain the improved engine. | volute spring P, The action of this part of the arrangement 


A is the inlet pipe, which, by means of 


es in the frame | is as follows :—When the engine is at rest, the spring has just 


of the engine B, conveysthe water to the oscillating cylinders C | as much pressure on it as keeps the crank pin on the frame I 


and D. 


h of these is fitted with long trunnions G, which | at its inner position, giving the minimum stroke, which is 
contain the admission ports, and which, during their oscilla- | about a third of the maximum stroke. 


This is also sufficient 


tion, act as valves. The outlet is by similar passages leading to prevent any change in the position of the crank pin when 


to a pipe in the sooo side of framing from A. The ends 
of the piston rods E and F act directly on the crank pin H. 
This pin is formed on a sliding frame J, which effects the 
necessary adjustment of stroke. It is formed in two 

ieces, an outer Q and an inner R, bolted together, and 
mea these there is a space, in which works a double 
cam §. The outer plate Q has a small steel roller T, work- 
ing on the outer half of the cam S, and the inner plate a similar 
roller U, working on the inner half of the cam. The disc K is 


keyed on the hollow shaft L, and the double cam S is keyed on 


the engine is running without load. When the load is thrown 
on, the spring becomes compressed in proportion to the load, 
the a of the spring altering the relative position of 
the shafts L and M, and giving increased stroke according to 
the work being done. Qn the load being removed, the spring 
brings the frame I and crank pin back to the inner 
position, and througa this automatic variation of the 
stroke the water required is in proportion to the work 
done. One of these engines has been sent to the London 
Polytechnic. 


ACASTER’S 


WROUGHT IRON PERMANENT WAY. 


« PLAN 


SIDE VIEW OF CHAIR 


THE accompanying engraving illustrates a system of wrought 
iron permanent way, patented by Mr. A. J. Acaster, of Princess 
Works, Sheffield. The sleepers are of wrought iron rolled and 
cut off to length, projections are to be rolled on them, between 
which the chairs are placed as shown and secured with keys. 
The lune is prevented from spreading by stops at the outer 
end of the chairs; the rails are, as will be seen, carried in 
suspension. The inventor supplies the following data con- 
cerning the permanent way with 80 Ib. rails :— 

£8, d. 
ll by § by 8ft. Gin. long, 105 tons at 


Value of old material when worn out. 


42 tons cast steel chairs at £3 10s, 0d. .. .. 147 0 0 
95 tons rolled iron sleepers at £3 10s. 0d... -- 88210 0 

£479 10 0 
Net cost of Acaster system per mile - £398 0 0 


And he claims that it possesses the following advantages :— 
(1) It will last thirty-two years. (2) It can be laid for 3s. per 
yard. (3) And maintained for £10 per year. (4) A man in- 
specting would cover six times the ground and only have to 
make periodical visits, carrying one tool, viz., a hammer. (5) 
The strongest and most durable in existence. (6) An elastic 
and smooth running surface is obtained. (7) No wear and 
tear from friction. (8) Ins ons and maintenance reduced 
toaminimum. (9) Saves 50 per cent, in laying and relaying. 
(10) The bottom rail head is secured. from wear for re-turning 
same, 


THE COST OF AMERICAN LOCOMOTIVES. 

Tue following statement of the cost of an American locomotive 
will prove interesting to many of ‘our readers. We extract it 
from The National Car-builder. 


GENERAL DESCRIPTION. 


Cylinders to be 17in. diameter and 24in. stroke ; driving wheel 
centres to be 57in. diameter, with steel tires 3in. thick ; gauge, 
4ft. 8hin.; fuel, soft coal; total wheel base, 44ft. 14in.; dri - 
wheel base, 8ft.; total weight, in working order, 38} tons; weight 
on drivers, about 25 tons. ' 

Fire-Box.—To be of the best known quality of steel throughout ; 
to have a tensile strength of not less than 50,0001b. and not more 
than 60,000 Ib. per square inch; and a sample of which, when 
heated to a dark cherry heat, and panent into water of 60 deg., 
shall bend double cold under the hammer, without showing any 
crack or flaw. The flue sheet is to be fin. thick; all other sheets 
fin: thick, flanged, stayed, and rivetted, as shown on the plan. The 

nside dimensions of the box are to be: Width at bottom, 35}in.: 

length, 66in.; height at centre, 69}in. The fire-door — , 
be either 13in. x 18in. oval, or 15in. diameter round, formed by a 
flanged ring, as shown on the plan. 

Boiler Shell.—To be made throughout of best homopeneos 
steel plate, gin. thick ; front flue sheet to be }in. thick. The 
steel to have a tensile strength of not less than 55,000 lb. and not 
more than 60,0001Ib. to the square inch, and when heated to a 
dark cherry heat and plunged into water of 60 deg., shall bend 
double cola under the hammer without showing any crack or 
flaw. The main dimensions of the boiler are to as follows : 
From centre of smoke-arch to out of fire-box forward, 12ft. 5}in.; 
length out to out of fire-box, 738in.; width out to out of fire-box 
at bottom, 42%in.; length of smoke-arch, measured outside, 26in.; 
smallest outside diameter of barrel, 50}in.; wagon-top to be raised 
12in. above sheet of barrel, next adjoining. Total height of back 
head, 93Zin. Dome on of 28in. outside diameter, and 
24in. high above shell of boiler ; centre of dome to be 3ft. 10in. 
from face of back-head. Greatest width of boiler, measured over 
wagon-top, not to exceed 54in. Shell to be rivetted with fin. 
rivets, placed not over 2}in. apart from centre to centre. All 
horizontal seams in boiler and junction of waist and fire-box are 
to be double rivetted, and all parts thoroughly stayed. The flat 
surfaces formed at the junction of waist and fire-box are to be 
stiffened by three pieces of heavy 3in. x 4in. 'T iron on each side, 
ee across above the flues by round iron braces lin. 

iameter. 

Stay-Bolts.—Are to be jin. in diameter, with the exception of 
the hollow stays which admit air; these are to be lin. outside 
diameter, with }in. holes, and not more than 4}in. apart between 
the centres. e first vertical row forward and the horizontal 
row at the top are to be lin. solid stay bolts, drilled with a hole 
of convenient size, not to e Zin. diameter, which hole is 


closed up on the outside by rivetting or by inserting a short plug, 
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~-Alfstay-bolt iron isto be uniform and of a fibrous nature, soft 
and easily worked, and to have a tensile strength of 60,000 Ib. 
; i square-inch and to bend double cold without showing any 
‘flaw. 


Crown Bars.—To be thirteen in number, made of two bars 44in. 
x bin. iron, welded in — at each end, and resting on side sheets. 
under crown sheet, and strap washers and nuts on top of crown 
There are to be ten gin. bolts to each bar, with taper fit, and head 
bars ; crown-bar washers to be at least Ijin. thick, made of 
wrought iron, round, and tapering down toward the crown sheet, 
covering as little yw on same as practicable; crown. to be 
stayed: by two braces from each crown bar todomeand outside shell. 
The water space around the fire-box is to be 8in. all around, 
formed by a wrought iron 2in. x Bin. iron, rivetted in be- 
tween fire-box and boiler shell, with jin, rivets not over 2}in 


apart. 

Tubes.—Tobe195in numberof 2in. diameter outside, and 11ft. 7in. 
long, of best quality lap welded charcoal iron, to have a thickness 
of not less than No. 12 wire gauge with copper ferules in fire-box 
end. When flattened under the hammer to show tough fibrous 

close grain, and uniform metal, and when expanded and 
beaded into the flue sheet, to show no flaws. ' Cleaning-holes and 
brass plugs 2}in. in diameter, are to be pe in at the bottom of 
the fire-box in each of the four corners, located in such a manner 
that the water space all around can be reached with an iron rod, 
A wash-out plug of same dimensions is also to be provided at the 
‘bottom of the front flue sheet, leaving at leest fin. metal between 
the plug and the lowest flue. blow-off cock of sufficient size 
as aed = be provided at the bottom of the fire-box in the back of 

er. 

Smoke-Stack.—To be of cast iron throughout, to have a barrel of 
16#in. inside diameter, and a thickness of metal in barrel and to 
of gin., to be provided with cone and spark-arrester. i 

Ash Pan.—To be made of ,%in. sheet iron, with angle iron 
corners and stiffenin, ger to be Sin. deep, and to be'secured to 
the fire-box by three gin. studs on each side screwed intothe bottom 
ring, and provided with flat split-keys of a suitable size. Both 
front and back dampers are to be operated from the foot-board of 
the cab in the usual way. 

com of two parts, ted together. e t! 
throughout is to be 3in. e lestals are to be made for one 
stationary shoe, and one movable wedge, the latter to be on the 
forward pedestal. The pedestal braces, or foot straps, to be of 
cast iron, fitted and bolted, as shown on plan, and provided. with 
slots for the wedge bolts, 

Foot-Board.—To be of cast iron, with cab-seat supports bolted 
on, both planed and fitted to each other and to the frames. 

Cylinder Saddle.—To be of cast iron, separate from the 
cylinders, with centre-pin of cast iron bolted on, provided with 
steam and exhaust channels, i 

Cylinders.—To be 17in, diameter, and made for a stroke of 
24in. ; to be of close-grained iron, as hard as can be worked. 
The steam ports are to be 1jin. by 16in., and the exhaust port 
Fa by 16in., and care must be taken in changing the form of 

e exhaust passage from a rectangular slot to a round opening 

of 5in. diameter, which is the size and shape of the exhaust 
passage leaving the cylinders, that said passage is as free and 
unobstructed as possible, and of a uniformly decreasing area. 
The cylinders are to 
fitted and bolted to the saddle and to the frames, and are to 
conform in every particular to the drawings. The cylinders and 
valves are to be lubricated by means of oilers of an approved 
pattern, placed in the cab with proper pipe connection to run 
under lagging of boiler to forward end, and to connect with top 
of steam chest. Cylinders and valve chest casings to be of sheet 
and cast iron, painted. 

Valve Motion.—To be the most approved shifting link-motion, 

uated to cut off equally at all points of the stroke. The 

ks, slide blocks, pins, lifters an: 
made of the best hammered iron, and case-hardened. ‘The valves 
to be of close-grained, hard cast iron, to have a travel of 5¥in. 
at full link, and to have fin. outside and jin. inside lap, if a 
passenger engine, and fin. outside and jin. inside lap, if a freight 
engine. The face of the links is to be 2hin, The excentrics are 


to be put on in two npives mages together in the usual way, and | Rod 


to be secured on the shaft by fluted steel keys, hardened, two 
to each excentric, each key to have two set-screws. 

Pumps.—To be two in number, one on each sideof the engine 
driven from lugs on the inside of the cross-heads. The right-han 
pumpis to have a plunger 2}in, diameter, and the left-hand pump 
to have a plunger 2in. diameter. The pump valves, branch pipes 
and boiler check valves are to be made to correspond to the 
difference in the pump plungers; also the top and bottom air 
chambers are to be of proportional size, The feed pipes from the 
Ramp back to the tank are to be of iron 2}in. inside diameter. 

‘he cock in the feed pipe on the right-hand side is to 
lazy-cock rigging attached, to be worked from the cab in reach of 
the engineer ; both — to have pet-cocks arranged as usual, 
to be worked from the cab. 

Driving Boxes.—To be fitted with collars, caps, wedges, wedge- 
bolts and nuts, in exact conformity with the plans, Brasses to 
be at least 1}in. thick at the top, and to be made of pure ingot 
copper and tin in proportion as 7 to.1, sud to be bored 7in. in 
diameter, scraped and closely fitted to the journals. 

Driving-Wheels.—To be four in number, of cast iron, centres of 
57in. diameter, with steel tires of 3in. thickness on the tread, all 
turned to uniform size. The crank on the right-hand side is to 
be 90 deg. in advance of the crank on the left-hand side. 
length of hub and diameter of holes are to conform accurately to 
the plan, The forward wheel is to have a counter-balance weight 
diametrically opposed to the crank pin, which, reduced to the 
crank circle, shall be equal to the sum of the weights of the crank 
pin and its hub, the main rod, half of the side rod, the cross-head, 


counter-balance weight diametrically os to the crank pin, 
which, reduced to the crank circle, shall be ared to the sum of 
= “hed of the crank pin and its hub, and half of the side rod, 
plus 

Driving Axles.—To be of the best quality of hammered iron, 
69}in. long over all; wheel seat to be 6gin. diameter ; journal 
heeriaa, and seat for excentrics to be 7in. diameter, turned and 
foe ene 3; distance between face and driving-wheel hubs to 

Trucks.—To be the four-wheeled bogie, with wheels 28in. 
diameter, and 68in. spread, to have Chalender’s patent _centre- 
bearing, and to have a safety chain attached to the front bumper 
beam. To be made throughout in exact conformity with the 
plans of the C. B. and Q. standard truck. 

Steam Pipes.—To be 4hin, inside diameter, with ball-joint 
connection to saddle, and crotch pipe. The dry pipe is to be of 
wrought iron, lap-welded, 6in. outside diameter, with ball-jointed 
brass sleeves rivetted on each end, well fitted and caulked, and 
connected to the front flue sheet and crotch pipe, and to the 
throttle pipe in the dome, as shown on the plan. ‘The vertical 
end of the throttle pipe is to be provided with a balanced poppet 
throttle valve, to be operated by bell crank and throttle later 
from the cab in the usual way. 

Puot.—To be of ash or oak, with horizontal bars well put 
together and ironed, and provided with a horned draw g, 
all substantially as shown on the plan, and well braced with a 
heel brace from the saddle, and set to clear the rail 5in. 

Cab.—To be of ash or oak; pine roof, covered with tin, sub- 
ss built and well finished; to be provided with a cab 
signal bell, seat boxes and a cab curtain, to let down while coaling. 

Running Boards.—To be of cast iron, fin, thick, and fluted on 
top to give a safe foot-hold, and flanged on the outside. For 
passenger ber nae the edges of the running boards are faced with 
a din. » polished, and secured to the boiler shell by 
wrought-iron brackets of sufficient strength. 


be accurately bored, planed, and } Pum 


excentric-rod jaws to be | Pistons 


have 


ing Gear.—Equalisers to be of best hammered wrought 
iron, pivotted on a steel gib fitted into a wrought iron strap 
attached to the frame. Driving springs to be made of 10 leaves 
of 3in. by gin. steel, to 
of spring hangers, Ex mn buckles made o: . by fin. 
and fitted accurately to es and 
secured to side of fire-box by four jin. studs in each buckle, two 
above and two below the frame. Angle irons to be of cast iron, 
lin. thick, planed where they rest on the frame, and accurately 
fitted to the side of the fire-box, and secured by gin. studs. Liners 
are to be put:behind the bottom expansion lugs, between frame 
and fire-box, leaving sin. — No liners are wanted behind the 
wrought iron expansion lugs, but four cast iron corner brackets 
are to be put in, two forward and two back of fire-box, fitted 
closely around the corner of the box, and up against and level 
with the top of the frame; said brackets being secured to the 
fire-hox by two jin. studs each, 
Boiler Covering.— ing of l}im. wood, neatly cased with 
‘Russia or Wo0d’s planished iron, secured by iron bands if a freight 
engine, and brass bands if a passenger pa ot 
Boiler Trimmings.—Front end and door, of cast iron, of a 


suitable pattern, with a pampberrplaye of 17in., outside. diameter, | 


fastened with three studs on the door, containing the number of 
the engine in 4in. brass numbers; cast iron lamp brackets, and 
lamp board ; brass or iron hand rail, with brass acorns on forward 
end ; bell of sufficient size, hung in a neat frame, and worked by 
a bell-cord on the fireman’s side, and a West patented bell-ringer 
on the engineer’s side ; said bell-ringer to be fastened to a wrought 
iron angle iron or bracket on the boiler, inside of the cab, in a 
poastae adh position. Sand box to be of sheet iron, 

cast iron base and top, and to be operated by a and handle 
from the cab. Dome casing of sheet iron, painted, with cast iron 
base and top; dome cover to contain two approved safety, valves 
and a whistle with rigging attached to work from the eab, A 
glass water gi and three 3-gauge cocks, with dripper to be 
provided for ; a reliable steam gauge, with proper connection 


ainted, with 


a to of and pee from 
les, and @ sample is to bend at t an 7 
without showing any crack or flaw. All sheets are to be wel 
centres ; sides and tops er in. 
connected with flat iron braces. ™ sa 
Tank Truck.—To be the Thielson Patent Channel-Bar Truck, 
with 33in. wheels, and to have the C., B. & Q. Standard Axle. 
Tank Frame.—To be made of oak, with wrought iron transom, 
to conform closely to the detail drawings of same ; to be well put 
together, and provided with draw castings ; chafe-irone and sihety 
chains and hooks to: connect with chain and hook from engine 
foot-board, and, if a passenger engine, safety chains to connect 
with coaches. © The coal space has a lin. oak floor laid on top of 
the pine floor, covering the whole frame, and on said oak floor a 
sheet of iron, 30in. wide and 5ft. long, is laid down with counter- 
serews'to shovel coals on. Brake shaft to be of 1}in. iron, 
located in the coal’s , on the left-hand side, 9in. back from the 
extreme forward end of water leg, and 2in. out from the sheet ; 
shaft to be encased in an iron pipe led into the floor and riveted 
into a wrought-iron bracket on top of the water leg, ratchet and 
pawl, to be ontop of tank; brake to be put on back truck 
only.~ The tank body is to be secured to the frame by six wrought 
iron lugs, riv on, two each at the extreme back and forward 
ends and two. in the'end of the coal space, bolts passing down 
through lug and frames. 

and parallel rods to be made of the best quality 
of a suitable iron, furnished with all necessary straps, bolts, keys 
and brasses, all closely fitted. Brasses to be of best ingot cop: 
and tin, with strips of -babbited’ metal, as shown on detailed 
drawings, and accurately fitted to wrist-pins. Adjustable oil- 
cups are to be provided on both ends of rods and back end 
of main rod. ' 4 

Conclusion.—The locomotive is to be furnished with a complete 
complement of tools as per list attached and with tool boxes on 


the tank and in the cab, made to plans furnished; also with a 


Cost in Detail of one Standard Chicago, Burlington and Quincy Freight Engine (Class A). 


Lanour. 
fneluding Matorial. | Total 
including cost. 
0} mac 
- amith, 
“Dollars, Dollars. |Dollars.| Dollars.|Dollars.| Dollars, Dollars. 
Fire-box 1 9.29 12.45 89.38 111.12 234.10 845.22 
4.00 14,12 193.75 -- 211.87. |. 503.61 715.89 
Stay-bolts 3 1,56 8.95 60.75. 42.16 101.89 
Crown-bars 16.56 2.82 62.56 81.94 56.23 138.17 
Flues .. 72 16.58 5.48 22.738 596.06 618.80 
Smoke-stack 6 1,23 1.22 2.45 19.55 21.99 
Ash pan an 1.40 24 7.89 -- - -- 9.53 11.94 21.47 
‘8 67,29 45,34 112.63 78.85 191.48 
‘oot- 5.98 2.48 -- 80 9.27 48.91 58.18 
Cylinder saddle 10 29 10,74 11.08 89.74 50.77 
Cylinders . 18 45.57 6,39 1.70 53.84 116.83 170.17 
Valve motion .. 12 51.21 189,86 191,07 58.62 244.60 
13 8.54 81.82 3.74 89.10 89,21 128.81 
Driving-boxes 14 24.92 24°92 58.48 83.40 
Driving wheels 15 9.71 81.07 40.77 451.82 492.60 
cKS.. . 16 22.89 12,30 - 4.12 38.81 189.78 178.58 
Steam pipes 17 71 10.14 2) 11.77 42,57 54.34 
Pilot 18 8.87. 89 75 8.02 15.04 20,00 85.04 
Cab. 19 18 2.29 _ 1.84 4.56 49.36 58.24 36.17 94.41 
Carrying gear 21 25.60 5.78 31,32 840.01 65.34 
Boiler covering 22. 27) 9.11] 4.89 60 14.87 42.70 57.67 
Boiler trimmings .. 23 6.46 84,41 1.83 | 12.53 67 _- 55.90 194.74 250.64 
Engine trimmings .. 24 9.89 4,40 27.16 | 14.31 91 30 66.95 82.87 139,82 
be 25 8.71 25.26 28.96 12.41 41.36 
Guides.. .. 26 8.83 18,39 _ 27.22 11.14 88.36 
Guide yoke 4°02 7,18 1.40 12.56 6.43 18.99 
Crossheads.. .. 28 13,78 9 13.81 10,83 
Mank body. 29 2.50 4.81 129,98 3,16 140.45 183.82 $24.27 
Tank trucks 80 1.14 88 22,42 23.94 257.62 281.55 
Tank frames 31 36 . 12,08 6.30 18.35 87.10 64.58 101.68 
~ 82 15.97 65.81 86 82.64 50.21 132.86 
Bolts .. .. 34 6.62 68.78 4.37 79.77 67 130.43 
281.80 | 961,70 | 572.36 | 65.22] 22.58] 110.70 | 2,056.88 | 3,748.97 | 5,805.86 


above is only actual labour in the shop. 

Total amount of brass castingsin engine .. .. .. .. + 
» of cast iron a 4° 
» » of truck wheels 
of smith furnace coal 


and cock on boiler. Heater cocks, with connections to feed-pipes ; 
blower cock and pipe to front end; petticoat Pipe of proper size. 
and to be adjustable; grates of ard C, B. and Q. pattern, 


be operated from the cab. A No. 5 Friedman injector, or its 


check on the boiler, 


faced with lin. iron pipe, with 
cocks to ke of an approved pattern, with rigging attached, to be 
worked from the cab, as usual. Steps are to be provided on both 
sides, as well on the engine as on the tender, with handles on side 
of cab, and hand rails on the tank. Draw bar between engine 


eavy check chains are to be provided between engine and tender, 
attached to foot-board of engine and front sill of tank frame. 
The engine frames, at the extreme forw end, are connected 
across by a wrou ht iron brace of lin. by 6in. iron, on to which 
is bolted the oak bumper beam containing the horned casting for 
pg and two cast iron side brackets for pilot to bolt on to. 

e whole front end forward of saddle is provided. with a sheet- 
iron covering ,,in. thick, and braced to smoke arch by two braces 
of 2in. diameter in the usual manner. The water tank is 
conducted to the feed fo of the engine through a 2}in. three-ply 
rubber hose, with C. B. and Q. standard brass coupling nut 
and sleeve to attach’ to gouse-neck of tender, and brass cocks on 
end of feed pipes. F 

Pistons.—To be provided: with Dunbar or any other equally 
good — Piston-rod to be of steel, 2¥in. d ter, with a 
taper fit and shoulder in crosshead secured, with a steel key of 
fin. by 2Zin.; piston to be put on with a nut on end of rod, and 
round taper et through hub of spider. 

Guides.—To be of steel 46}in. long, 2jin. wide, and 1fin. thick 
in the middle, planed and finished all over, and secured to the 
back cylinder head, and to the guide yoke by guide blocks, 


top of each of the guides. 

Guide Yoke.—To be of wrought iron jin. thick, planed and 
slotted, and bolted to the frames and rocker-boxes, and also 

Cross-Heads.—To be of cast iron, wearing surface to be 15in. 
long babbited; pin to be 2fin, diameter, S}3in. long between 
shoulders. Cast iron pump-lugs to be attached to the inside, 

Tank.—To be substantially of the followin 


Total — 18ft. 6in.; 

10 ; length of water legs, 8ft. 3in. ; width of 
nn. 

bottom sheets ‘throughou 

are to be Zin, thick, all 


consisting of two stationary, one drop and two rocking grates, to nections lete. The | 


| throughout in, first-class manner. All. principal 
equivalent, is to be provided, located on the left-hand side, with | 


and tender to be of 1}in. by 34in, iron, with 2in. coupling-pins. | 
piston, and piston rod, less 75 1b. The back wheel is to have a| H 


To this cost is to be added a certain percentage for superintendence, repairs to tools and machinery, interest on plant, and other expenses. The 


head light with a 22in. reflector, and Davis’s patent burner; also, 
if for passenger service, with a Westinghouse air pump and brake 
attached under tender, with all the necessary pine and hose con- 
tive is to be built and equipped 

inci parts to be 
interc' and accurately fitted to gauges and templates. 
All threads and bolts to be made to C.j Bs & Q. stan 3 and 


Engine Trimmings.—Wheel covers to be of jin. sheet. iron, | gauges to be furnishéd.. Exact conformity with ‘the plans, which 
brass: drops at the ends; cylinder | i 


will be turnished in the necessary details, will be insisted on in 
case of all details where specific mention to that effect is made in 
the foregoing, unless an agreement to'the contrary is made in 
each case. Engine and tender to be painted and varnished in 
accordance with specification. 

as per numbers in Table.—(1) Fire-box 
will include the box finished on floor, also driving rivets in bottom 
of box, also fire-box ring and fire-box door, and all material for 
same, (2) Boiler shell, will include the shell finished with smoke 


| arch on, with smoke stack hole the dome, the 


| dome cover on, and all material 


' all material for same. 


Adjustable oil-cups of an approved pattern are to be povided on | 


or the same. (3) Stay- 
will include a, cutting, putting in, tapping out ie, 
and caulking, with 1 material for same: (4) Crown-bars, 
include making and putting on, also all braces inside of boiler, 
and all material for'same. (5) Flues, will include all work on 
flues and putting them in, and all material forsame. (6) Smoke- 
stack, will include the stack finished, and all materials for —_ 
including space, (7) Ash f sean will include the ash pan finish 
and on, with all rods and dampers complete, and all material for 
same. (8) Frames, will include frames finished and all ready to 
t up, also pedestal braces, and all material for same. (9) Foot 
, Will include foot-board and cab-seat supports, and side 
plates and chafe-iron fitted complete and all ready to go be and 
(10) Cylinder saddle, will include all work 
on saddle complete till ready to put up, and all material for same. 
11) Cylinders, will include the cylinders, steam-chests, cylinder- 
8, with their casings, and lagging and jacket finished 
be put on, cylinder cocks, tallow cups and 


to put UP, and all material for same. (13) Pumps, w 


fitted complete an 


(14) Driving boxes, will include the box caps and 
wedges, w bolts and nuts, all fitted comp! ly to go up, 
with all material for same. (15) Driving wheels, will ineln 


| 
| 
glands included, and all material for same. Valve motion, 4 
will include valves, yokes, rods, rocker arms and boxes, links, ; 
| lifters, tumbling-shaft, arms and boxes, reach rod, reverse lever, 
| quadrant, counter-balance spring, and casings, excentrics, ex- i 
| centric straps and excentric rods all finished complete and ready 
ill incinde 
pipe, 
| checks and casings, lazy cocks, pet cocks an ttom nuts, 
d all ready to set up, with all material for same. 
water 
water 
and 
legs, | 
iron. 


March 


THE ENGINEER Aprit 23, 1880 


all fitted com with for same. (18) Pilot; will 
include draw-bar casting, draw-bar, ell ished t 
on, and ial for same, (19) Cab, will include cab ed 


1 for same. (26) G will include guides, 
e y to pu 

on shead, will include 


31) Tank —— will include draw-bar | below back and 
rane. and all work above the the 


ess 
of what they belong to, and for same. (35 
Air brake, will include the Westinghouse air brake pat on, 
all material for same. (36) — hig — a full outfit of 
tools and tool boxes on the tank and in the cab. 


THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of Patents. 


“afiwe Sales for Patent Specifications, have caused 
officials Jasord num of the page of 
instead of giving the Specification. 
mistake has been made coking at at Index 

and giving the numbers there found, which on!y ig woher fo pages, in 
Grants and Dates of Provisional Protection for Six Months. 
Clarke, Truro, Nova Scotia, Canada.—17th January, 


548, &c., J. Blow, Carden-road, Nunhead, Surrey. 
—Tth Februar: 
551. Caroors in Steam and other Vessets, J. Thomson, 


February, 1880. 
607. SEPARATING ——, &c., F. J. King, Bishopsgate-avenue, London.— 

Fotptrc Merat Camp Held, Jacobstrasse, Stu 

and M, Schilling, Saffel-strasse, Stuttgart, Wiirttemberg. macy 


, 1880, 
642. -Fasrexinc CARRIAGE Doors, J. Edwards, Harringay Villas, Wood- 
T London. —l4th 


880. 
705. Consumine Fire-pamp, G. Korner, Freiberg, Saxony, Germany.— 
17th February, 1880. 
755, Exastic Paps to Cusnions, J. Vernon, Newton Stewart, 


763, Lmao Ewoines, J. McLaren and H. McLaren, Jack-lane, Hunslet, 
780. “Fumes, D. Maroon and J, 8. Knott, Manchester.—23rd 


February, 1880. 
857. Giazine Roors and Watts, C. Causley, West Hackney, London,— 
27th February, 1 


953. LiveD H F. G. Hen TOW, 
4 OSE, wood, Budge-row, 


London. 

970. Beart8os of MaRixe Enotes, J. Mitchell, Plantation, 
near Glasgow.—5th March, 1880. 

&e., J. B. Cull and J. B. Fenby, Sutton Coldfield, 


1021, Fittines, C. Woolnough, Elizabeth-street, Eaton-square. 

won, England-lane, verstock- larch, 1880. 

1008 Coxvertine Sxins into Leaturer, R. Brown, Ayr.—13th March, 


Late, J. Hoyue, Water -lane, London.—A communication from 


104 Bvivor &., T. Addison. 
ins Fings, R. Redrut wall.—l5th 


1140. CLEANsiNG Casks, &c., 

ion.—A communication from C, Bom! France. 

LASS ‘ORNACES, 
communication 


1248, Issurse Tioxerts, J. N. Maskelyne, Hall, Piccadilly, 


unnecesear; 


W. W 
1156. Guards for CtrcuLar Saws, R. W. rr, 8t. Edmunds, 


1158, and Twistine Yarns, W. Kidderminster. 

1160. te BraRines VELOCIPED: . Salamon, Holborn 

1164. Rotary Pumps, C. Shaw, 

1166. Traxsutrrisc Motive Power, A. M. Blair and ©. Fairbairn, Man- 

1168. Hokse-sHor Naits, W. R. Lake, Southampton-buildings, Lond 
communication from J. E. Wheeler, Lynn, 


1170. Cui. Buastino, 8. B. Whitfield, 
1172, Contixvous Brakes, 8. G. Colquhoun, -terrace, Edinburgh, 
117¢. Cover for Canprxo B. A. Bolton.—A communi- 
DELIVERING from Barcrs, J. Coods, Westminster- 
Victorie-strect, Westminster. 


aren, & Annandale, Beltonford 
W. R. Lake, Southempton-buildings, —A 
ve Ma aury, jun., Paris —18th Drarch, 1880. 
18 | &c., Unpercnounp Tetzenarn Wires, J. T. Kin 
communication from C. Linford, Pittsburgh, Pennsyi 
1186. Raxors, D. Dow, Falkirk, 
EFRIGERATING . Bryce-Douglas, Burnbrae. 
190. SHeer Sx Turton, 
402. Cuornes, &., J. H. Nelson and F, Somers, Briggate, 


1194. Rotary Morrve-rowrr J, W: 


1206, Curota Forxaces, G. W. yon “strasse, Berlin. 
—Acommunication from G. I iesland, Germany. 
1208. Arracnino Burrons to Articies of T. Shutt, Birmingham. 
1210. Suapinc and Repuctnc Merat Bars, W. Lake, Southampton- 

from G. J. Capewell, Cheshire, 


Fi Cc. E. Maids London. 
ECTRICAL IRE 


1216. of apns, W. R. Lake, 
ton-buflding, London.—A communication from E. J. ge pert 


1219. . Renold, 
RIVING CHAINS, 

1290. Gas Generators, C. Pieper, Belle-Alliance-strasse, Betlin.—A com- 
munication from A. Kicenne, Dortmund, Prussia. 

1221. Breaxinc Coat, J. West, Maidstone. 

1222. Srzam Enoines, W. Prowett, Fosters Booth, near Towcester. 

Maxine Merat R. Motherwell. 

Srorrixe Borries, E. Ohagniat, Wheatsheaf-lane, South 
th. road, 


1225. Hor Buast Ovens or Furnaces, G. Birmingham.—A com- 
2, 


munication from HB. L. Brook 
1226. Stream Cuttivanon, T. 
1227. Beartnos for W. Bown Birmingham. 
1228. Convertine Sea Water into Fresn 8. Willoughby, 


Plymouth. 
1280. Sckapers for the of the Tuses of For. 


munication from Pa is.—22nd nd Marek, 
1235. Compounp wins &c., N. Jenkins, New 
1237. Borers for Gexeratine SreaM, &c., C. H. Roeckner, Royal Arcade, 


Neweastle-upon-Tyne. 

1238. Gas Heatinc Apparatus, W. P. Thomson, High —. London. 
—A communication from M. J. Cougnet, Brux 

1239. Compostrions to be Usep in Compination with or as i in 
Part for Inpia- “RUBBER and in the Manuracture of the same, E. Quin, 


1240. SareTy Lamps, C. Kesseler, Mohren-strasse, Berlin.—A communica- 
tion from W. Schroeder, Dortmund, Germany. 

1242. Preventina the ALTERATION of Cueques, &c., A. H. Robinson, 
Dublin, Ireland. 

1244, ReouLatine ELECTRO-MAGNETIC Morors, J. H. nen. Lincoln’s- 
inn-fields, London.—A eaten from W. . Griscom, 
delphia, Penns yivania, U 

1245. Wine Cooxer, L. Sherwood- -street, Golden-square, London. 

'HEQUES, ‘enby, Wylde- Su eld.— 

1250 on "Can and T: L A. Timmis, 

— ARRIAGES RUC Parliament-street, 
Westminste: 

1251. Brakes, A. C. Kirkcaldy. 

1252. Tres for Boors, &c., Sheffield. 

GALLERIES or GLOBE C. W. Morley, Fitzroy-road, Regent's 

1256. B. H. Hodgkinson, Wimpole street, London. 

1257. Extrncuisninc Lamps, C. Quitmann, Jewin-crescent, London.--A 
communication from H. Schneider, Lei , Saxony. 

1258. Mivers’ Sarety Lamps, J. Taylor, 

1259. Motors, &c., J. ohnson, Lincolm’s-inn- 
fields, London,—A communication from W. W. Griscom, Philadelphia, 

MACHINES. ‘urn un. 

1264, Spapes, &c., A. Macdonnell, of M.A 

1266. Dryine Lump Svear, C. D. Abel, -buildings, London. 
—A communication from es Danek an 

1272. VeLocirepes, W. Hillman, J. Ks Starley, and G. Singer, Coventry, 


1274. Sawina Macutnes, S. W. Worssam, Oakley W. 
1276, P. Holt, Park-row, Leeds, and F. W. Crossley, 


ester. 
1278, Serines, W. Edwards, Birmin, 
1282, Vetvet, R. 8. Collinge and R. Colli; 
1284. Ics, J. Johnson, ‘s-inn-fields, 
communication froin . MT. du Motay and A. J. Rossi, Ni ew 
1286, Tevernoyes, J. H. Johnson, Lincoln’s-inn-fields, London.—A com: 
munication from E. Marx, F. A and J. Noor 
L. Davis, Montreal. 
1288. Drawine Beer, &c., . R. Lake, South mpt buildings, London. 
communication A. J. Spencer, San José, California. 
1290, Fine Bars, C. Mace and J. Brewster, Sunderland. -S7th March, 


1292. Persons to BreaTHE PuRE in Piaces Fittep with 
Smoke, &c., T. McCulloch, Devonport, and D. Morrison, Stonehouse, 
Devon.—29th March, 1880. 
1294. Onrarnine TRANSFERS — Pavtoorarus, J. W. Bailey, Edith-ter- 
race, West Brompton, 
0. London. 


‘ans, O. Thaege, 
1298. | Tron, C. Soul London.—A 
from and Grithth, Pittsburg, 
1302. Forts, &c., for Mitirary B. J. B. Mills, Southam: 
ings, Lon ion.—A communication from J. H. McLean, St. 


, U.S. 
1306. Stoppers for Borris, W. R. Lake. ‘buildings, London. 
—A communication from F. Koeller, , Vienna. 
1308. Lupricatine Apparatus, A. M. Clark, “lane, London.—A 
communication from A. L. Harrison, Bristol, a Connecticut, 


U.S. 
1310. of Ammonia, W. C. 
1312. Securine Winpow Sasues, 
erd’s Bush, London.—30tn March, 1 
1814, CONVERTIBLE. A. 
1316. Paps, &c. 


Bonwick, 


B. J. B. Mills, Southampton-buildi 
London. —. munication Saxony. 
1318, ater Martin, Whivelead Works, Macks-road, 


1320. Mrratic Pistons, W. Potter, Graydon-street, Woolwich Common, 
1822. Ratsine and Lowrrtnoe Loaps H. E. Chancery- 
ANUFACTURE ANG near 
Pontefract, ‘kshire. 


ori 
1330. Biast or Exuavst Apparatus, W. R. Lake, South ton -buildi 
London.—A communication from J. E. peice, Chill 
1832. Orrertes or PLayetary Macurnes, I. H. Morley, ottingham, and 
R. C. Hopper, -street, Birmingham. 
~~ wee C. Etchells, Newton Heath, Manchester. 


Inventions Protected for Six Months on the Deposit of 
Complete Specifications. 


nication from F. Connecticut, U.S.— 


Feep-water of J. MeNeil, Greenwich.— 

1475. Casues, Frankfort-on-the-Maine, Germany. 
—A commun! from M. M. Manly, R. P. Manly, and W. J. Philips, 
Philadelphia, U.S.—10th April, 1880. 

1498. Exrractivo Cocoa-nut A. P. Ashbourne, Boston, U.S.—12th 


April, 1 
1502. C. Kesseler, communication 


Macuines, W. R. Southam: 
Island, U. April, 1880. 


1518. Swirte! J. B. Boston, US.—13th 
HES, Carey, » Suffolk, 


Patents on which the Stamp Duty of £50 has been Paid. 


1483. Woopen Boxes, J. W. Wilson April, 1877. 
dover, W Re Lake, “London — 
1540. to Resist Great Paxssure or Suock, C. W. 


Heath Bonk, Heaton 


1482. Tron Ginvers, W. Arrol, Dalmarnock Ironworks, Glasgow 
—16 1877. 
1407, PLOUONS, J. Howard and B. Bousficld, Bedford April, 
1486. ‘Macuixery for Atracuine the Heets of Boots, EB. Watermann, 
Bristol.— 11th May, 
&c.,; F. Hodges and G. A. Healey, Leicester.—21et June, 
1235. he &., or Soap, T. Waller, Fish-street-hill, Lon- 
1519. Routine the Sorraces of Bout Buanxs, &c., C. Fairbairn, Tonge 
vi Middleton.—19h April, 1877. 
1601. JourNat Boxes, &., W. L. Wise, Chandos-chambers, Adelphi, Lon- 
don,—24th April, 1877. 
BotLers or GENERATORS, J. Shepherd, Manchester.—lst May, 
Macurnery, T. J. Smith, Fleet-street, London.—3srd May, 
1510. Cutrina Loar Sugar, W. K. Illingworth and W. Walkington, 
—18th April, 1877. 
1516. Steam BoiLers and other Furwaces, R. A. Wilson, Cross-lane, Sal- 


ford.—19th April, 1877. 
1601. Borriixo, &c., Liqurps, T. Cockroft, Birkenhead.—24th April, 1877. 


Patents on which the Stamp Duty of £100 has been Paid. 

1386. Sewrno Macutngs, E. Ward, Wells-street; Oxford-street, London.— 
17th April, 1873. 

1455. DRILLING or &c., J. G. Cranston, The Side, Newcastle- 


| Batreny | Guy, Gem, Jol Linooln’s-inn-fields, London.—13th 
1884." Boat Apparatus, E. L. Berthon, Ronisey.— 16th 
19080 DovuBLe-rorkow PLevon, G. Cubitt, North Walsham.—17th April, 


Notices of Intention to Proceed with Patents. 


4933. Preventinc Fravup, W. R. Bacon, Great Winchestor-street-build- 
ion.—2nd December, 1879. 
5055. Ramovixa Mop. &c., from Beddington, 


EXTILE W W. J. Little Britain, 


W. Baird, Lower Abbey-street, Dublin.—11ih 

m ber, 

5088. Securinc the Perrect Comsustion of Fort, ©. Laurent, Saint 
Pancras, London. 

5097. Seuerennane Natt-corrine Macuines, L. Ellis and W. W 

5098. Raitway CarriaGe Lames, G. Burt and 8. B, Edmonds, 
ham.—12th December, 1879. 
6108. Srrarntxe Pup, G. Tidcombe, jun., Watford. 

5109. of Lime, R. Powell, ‘Liverpool. 

6111. Breecu-LoapIne SMALL-ARMS, D. r, Edinburgh. 

5113. Cueckine the Appition of Numpers, J. Darling, Glasgow.—18th 


, 1879. 
5123. WRENcH or Spanner, B, L. Atw Goswell-road, London. 
5124. Spray Disrrisutor, E. Meyerstein, Union Bank- buildings, Holborn- 
s, London.—A communication from J. Marx, and Co. 
5181. Britten, J. Charlesworth and W. Butterfield, Linthwatte, near 
Huddersfield. 


6138. Mitirary Accoutrements, E. Hoile, Montrose, N.B. 
5141. Sawine ne &c., G. H. Rusby, Denby, near Huddersfield.—15th 


December, 187: 
bs BEARING for Bicycies, T. Palmer and J. H. Palmer, Aston-juxta- 
rm: 

'HRASHING MACHINES, W. 
ion.— A communication from J. A. 

5155. ConverTine Iron into J. H. Wilson, Liverpool. 

5159. Pepats for Bicycues, N. Wilso Holborn, London. 

5160. SHarr Couptinos, W. Roberts, 

5162. Repucine, &c., Grain, E. Wilson, —16th. December, 1879. 

6171. Taps or Cocks, H. J. Allison London.—A 


communication from H. M , 1879, 
Backs of A. Cowoross-street, London. 
8th December, 1879. 


5200. Bane Firovs Marerits, J, Bottomley, 

5205. InpicaTine SreED, &c,, a, Swarts, Tower, 's-place, 
Blackheath.—10th 

heater, South-street, London.— 
ane H. Jones. 

5243. Sream and other Enorwes, L, Perkins, Perkins, otrect; 
23rd December, 1879. 

5258. Benpine Pence C. Pieper, Belle-Alliance-strasse, Berlin,—A com- 
munication from A. Knaudt. 

Lannavus and other Carriages, W. R. Southampton-build- 

nae London.—A communication from 8. B. Ellithorp.—24th December, 

5204. CenTRIruGAL EXTRACTING F. Wolff, Copenhagen, Den- 
from O Pederson and G. Eickhoff,—27th 
Decem 

24. Fiver Press, W. E. G Wellington-street, Strand, London.—A 
communication fron Hi; yte an and L. Bros., am A. Collot. 

33. Devetopinc Exvecrric CURRENTS, ‘A. Edison, Menlo Park, 
New Jersey, U.S. January, 1880. 

A. G. Gigney, Stanhope-street, London,—8th January, 

Brean Enornes, J. C. Stevenson B. 
Simon, 


98. Combine Woon, &c., H. it. Peter’s-square, Manchester.—A 
communication from H. L. Offerman: 


100. Boat Diseneacune Gear, J. Mackenzie, Glasgow. 

107. Ostarntnc Rotary Motion, J. Shepherd, Coventry.—9th January, 

219. Fire-arms, W. R. Lake, Southampton-buildin, ‘London,—A 
munication from A. Picard. —20th January, 1880. * 

278. BReECH-LOADING Fire-aRMs, T. Southgate, Burton-crescent, and E. 
Harrison, Stran¢, ion.—22nd January, 1880, 

$10. Puncuine Macurne, J. Turner, Canning T 

Rore Bullivant, Mark-lane, London.—23rd 
anuary, 

$27. Manure, C. Kesseler, Berlin.—A com- 
munication C. Lins.—24th Che 

462. Hypravtic Macutnery, A. M. Clar -lane, London.—A 
communication from E. A. Jouvet.—2nd 

Wasuine and Dryinc Houses, W. Combe, @ February, 

Paste, &c., J. Blow, Carden-road, Nunhead.—7th 
February, 1880. 

563. Corset ATTacnMeNts, R. F te. —9th Februa 

602. Utitisine Etectriciry, enlo Park, 8. 

Orgs, &., King, Bishopsgate-avenue, 

653. Setr-actinc WasHinc Macuine, D. N.B.—A 
communication from J. —l4th February, 

Fastener, W. E. Wiley, Birmingham. ‘—23rd February, 

Wires, J. H. Johnson, Lincoln’s-iun-fields, London. —A 
communication from F. A. Gower.—24th February, 

951. Empossinc Presses, J. James, Princés-street, Commercial-road, 
Lambeth.—4th March, 1880. 

970. Lupricatinc the Workixe Bearinas of &., J, 
Mitchell, Piantation, Glasgow.—5th March, 1880 

1029. G. Cotton and C. H. Smith, Lan- 

1082. Kyitrep and PED Faprics, 8. Thacker, Nottingham.—1 

» 1880. 

1110. Apparatus, BE. L. Beckwith and T. B. Lightfoot, Dart- 
ford Ironworks, Kent. 

1112. Gatvanisine or Coativc Merats, J. EB, Reynolds, University of 
Dublin, Ireland.—15th March, 1880. 

N21. Bore tothe Vatves of Water Merens, P. Hamer, Skeg- 

1122, BLevaross, &e., J. — 

1133. avs, T. Ba Ferry, Water-stroet, Liver- 

1151. H. Courtenay, Fleet-street, London.—17th 

ne ot Sanp, &c., J. Covode, Westminster-cham- 

London. —18th March, 

1210. M Bars, W. R. Lake, Sou buildings, 

Pina, &c., METAL 

London.—A communication from G. J. 0h 1800 

1242. Derectinc the ALTeRaTion of Drarts, &., A. 

Dublin.—23rd March, 1880. 


306 
front with. rods, levers an ns working 
ve, including stuffing-bex and lan and throttle lever 
on permanen ‘or same. 
ion lugs angle 
rj all material for me (2) Boller covering, wll 
include sad dome. (23) 
trimmings, will include front end and door, lamp brackets and 
ber plate, lamp board and column, hand rail, bell and frame, 
bell ringer, sand box, dome casings, safety valve, whistle, water 
fuse cocks, steam yauge, heater-cocks and pipes, flag 
w-off cocks, petticoat pi and pies, 
xi and levers and injectors. (24) Engine trimmings, include 
wheel covers, cylinder cock rigging, name piste, cock rigging, 
engine steps, draw-bar, engine check chains, brace across frame 
, that bumper beam bolts to, bumper and covering for same, smoke- 
arch braces, braces from boiler to frame, hose, woenan ies, 
head lights, cab bell, &. (25) Pistons, will include a 
work on lpading bey veg and key, fitting in cross- 
h and head com ready to put in, and 
all 1231, Looms, D. Armitage, Longwood, near Huddersfield. 
1232, Comer Cans, G. W. von Nawrocki, Berlin. —. 
7) communication from A. Naumann, St. Petersburgh, Russia. 
Up, 1233. Printine Yarns, W. Aitken and A. Dickinson, Halifax. 
fin y up, an Material for same, 
pump attached. (29) ‘Tanks, will include tank finished com- 
lete, all work above the frame charged to tank, and all material 
same. (80) Tank trucks will in 
| —— rods finished complete read 
orsame, (33) Erecting, will includ 
finished work. (34 Bolts will inclu _ - 
mningham-road, 
h, Paris. 
2. SPINNING FipRovus Jd. Marsh and J. A. 
| 
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1358. or Hotvers, C. W. Motley, Fitzroy-road, 
‘ k, London.—24th March, 


270. I B. D: A. Dublin. 

ssuING Bankers’ RAFTS, &€., A. H. 

1275. Sotvste Comeound of Certum, J. B. Mackey, 
eet-street, London. —25th 1880. 

‘1276. Locomotives, H. P. Park-row, Leeds, and F. W. Crossley, 


Manchester. 
1286. Terepnones, J. H. Lincoln’s-inn-fields, London,— A tom- 
munication from E. Marx, F. Aklemm, and J. Kayser.—27th March, 


1880. 
1306. for Borries, W. R. Lake, Sou Lon- 
don.—A communication from F. 880, 
Mayvuracruns of Manure, T. Ponte- 


1824, 
fract.—81st March, 1880. 
Ourrine Screw TaReans, A. J. Boult, 
communication from F, .—Tth April, 1880, 
Cocoa-nur A. P. Ash Boston, U.S.—12th 
Maoutxes, D. M. Lester, Norwich, New London, Con- 


1615. Macuinery, W. Southam pten: build: 
communication 
1518. RaILRoaD Swircues, J. B, Carey, Boston, Suffolk, U.S.—18th April, 


an interest in 
ppg 


leave 
at the office Patents after 


‘2041, 4d.; 2858, 6d.; 2419, 6d.; 2741, 10d.; 2879, 2935, 6d.; 2986, 6d. ; 
2085, 6d.; 3060, 6d.; 8136, 6d.; 318d, Gd.; 3189, 6d.; 3206, 6d.; 3219, 2d; 
| Gd.; 3300, 6d.; 8301, 6d.; 3826, 3336, $392, 
3896, 3401, 6d.; 3408, 3436, 3440, B44, 6d.) 8469, 6d.: 
9456, 6d.; 3468; 6d.; 8474, 6d.; 3486, 4d.; 3605, 6d.; 3606, 6d ; 3513, 6d.; 
3516, 6d.; 8518, 8d.j 3525, 6d.; 8526, 4d.; 8684, 4d.; 8588, 4d.; 3569, 6d.; 
3568, 6d.; 3564, 8d.; 3573, 6d; 8574, 4d.; 3679, 4d.; 8688, 6d; 3598, 
8601, 8d.; 3603, 6d.; 3605, 2d.; 3607, 2d.; 3610, 2d.; 3614, 2d.; 8616, 6d.; 
3621, 2d.;.3622, 6d.; 3623, 4d.; 3627, 2d,; 3631, 6d.; 8643, 4d.; 3644, 6d.; 
8645, 6d. ; 8646, Gd.; 8663, 2d.; 8656, 2d.; 3657, 3658, 10d.; 3660, 2d. ; 
3661, 2d.; 3666, 2d.; 3668, 2d.; 3669, 2d.; 8673, 6d.; 3075, 2d.; 3676, 
3678, 4d.; 3686, 2d.; 3688, 6d.; 3691, 2d.; 3602, 2d.5 3693, 4d.; 3604, 6d.; 

698, 2d.; 3700, 2d.; 8703, 2d.; 3704, 2d.; 8706, 8707, 2d.; 3710, 
2d.; 8714, 2d.; 38715, 3719, 2d.; 3724, 2d.; 8729, 2d.; 3745, 4d.; 

2d.; 3745, 4d.; 8761, 2d.; 3786, 8825, 4d.; 8844, 6d.; 3853, 
8d ; 111, 6d.; 169, 2d,3 170, 2d.; 245, 6d. 

*,* Specifications will be forwarded by post from the t-office on 

of the of pe and postage: Sums exceedin; is, imines De 
remitted by Post-office order, made at the Post-office, 5 
Mr. H leaty’s Putent-office, Southam 
ion, 


ABSTRACTS OF SPEOIFIOATIONS, 


Fivters, H. Harris.— Dated 6d. 

the filter, w e service ited of 

a or form, form, attached 

wall. is connecte the service pipe 


(2455. Hair, For, TO ARTIFICIAL Fanrics, J. 


A loom is em and a straigh’ is under the point 
unde: the loom throws the 


the shoot, that r the line where 
, and over the fr feed cloth, upon which the 
bed ied. The feed cloth iz carried fo by rollers and draws 
skin with ite fur over the , where a brush is 
80 as to anid brush it through the threads, at 


the weft, thus securing the fur or 
woven is separated ‘water or 
means to remove the hair or fur from the felt or skin. 


@ porous material or 
in the inner tank and 
clear water overflows. 
2707. Tension Mecnanism To WARP H, B. Newton. | 
—Dated ond July, 1879.—(A communication.) 6d. 

ed pulley ts mounted on the warp beam, and in its groove is a 
van of eather which a fo nb collar, made in halves, embraces, the two 
and bolts, one of the lower peing ng 


Tang to which the lever is secured to the frame. 
of the lever and the other lug of the collar passes u 
threaded socket formed on one end of a second eves, the other end of 


with sand or ashes. 
colates through the 


frame, and so arranged that mye Ba laterally will screw 
or unserew the soeet on te bal, and grip of 
the collar on the pulley. 


2795. Evecrric asp oTHER Trmepteces, H. Port and T. Varley.— Dated 


Oth. July, 1879. 


its swing, a t arm attached to strikes against 
impulse itor, hich it moves trig asi distance, at the same 


chanical 
by cam, anid eatehes hold of the reat instead of 
2886. Srrino Tir Vans, J. Watling.—Dated 16th July, 1879. 6d. 


The van consists of a horizontal under frame borne by the wheels, and 
the upper body to hold the the latter part being capable of being 
moved to and fro upon running in bearings on the under 


ee Fars, B. and J. Dugdale and G. Hawarth.—Dated 16th 


July, 1 
In the knocking-off motion a fluted roller runs the whole lng of the 
frame at the back between the girders and 


upon which the bell-crank tees through which es icking is effected, 
is.keyed. The other end ket attached to 
the sword b; ay to the pleker drawn clear of | 
Senues tho haneeaneoe ito or leaving the box, one end of the 
bell-erank lever extends be: v 


af 


3 


i 


SUPPLYING AND Heat axp Power and APPARATUS 
B. Wheeler.—Duted 23rd July, 1879.-- (4A communication.) 


Hot water is conveyed in mains at and eed 
into suitable chambers, so as thereupon to 
used for heating or motive purposes. 


of the’ tool with «Rock of reduced isn the mide 


or intermediate between its ends. The head is flattened on two eomantys 
sides, and the pepdle is formed ith vaalotted hole it 
one end at th wien ti of 


head is rough 
¢ hole in the handle, which is filled by driving in a or filling 
3018. MAcutneRy ror THe ManvractuRe or &c., WV. N. Dock.— 
Dated 24th July, 1879. 8d. 
rollers are mounted to 


In roller mills the axle blocks of the yield 
by lin! In order 
rid formed 


to secure the pins to the discs of disintegra 
ters are mounted in bearin; 


to swivel so as to be sélf-adjusting, In order 


air the from the grinding or die 
o' 
joyed, covered with the air being 


- meal strona the flannel, the centrifugal action repelling the particles 
S016. Scrssous, J, Foot. Dated 24th July, 1879. 4d. 

Just above the pin of the scissors is an orifice half on each le, the 
inner enriace of Glick below the is a 
second orifice, half in each stem, and shaped to form wire nippers. The 


desired size to be cut and also serves as a pair of pliers. 
S017. Keviess Warcuts, 4. M. Clay'l.—Dated 24th July, 1879.(4 com- 
‘the sneallor” lanes ustially employed are abolished, the bevel 
screws 
connecting the winding arbor with the winding mechanism is modified 
so as to increase ite durability. Au improved form of click is employed 
and the mechanism is sin and the mounti: the 
movement and fixing it in the case are facilita’ 
8022. Musicat Instruments, T. Howells. "25th July, 1879. 6d. 
The principa feature of this invention consists in 
on the aide oF edge of the bedy of the instrument ¢ instead of on one of its 
principal surfaces (the belly) as hitherto. 
3036. Square Bags, H. 25th July, 1879. 
it to the required size is 


on ends of levers, actuated by a cam on the cam shaft. 
0} cen’ one 

pasted, an ie a r metal below 

which is a plunger, which is caused on in shaf 

through the opening in the table and raise the blank and hold + sgninst 
ie 


rise and st the under sides of the block, 
wn or feathers hend over the parts of the blank 


&e., W. R. Lake.—Dated 2th July, 1879.—{A 
This consi of an apparatus grain longi- 
tudinally through the crease the } purpose germ and 
the impurities that accumulate in such crease, such apparatus 
called a degerminator. Secondly, a machine by which the interior pai 
or food substance of the _. is ulated and detached from the bran. 
_ machine’ is called a redu machine, and it differs from the 
rminator only 1n a slight modification of the operative discs emperee. 
a machine for ge mi flour still adhering to 
the bran aftertt has left the reduction called a bran 
machine, — a machine .for reducing middlings to flour, and called 
a middlings mill. 
3041. Comrounn Sream C. 8. dé Bay.—Dated 25th July, 


piston, and the other with a rotary movement of piston. 


| seen VALVES FoR Boats, J. Casey.—Dated 25th July, 1879. oa 
A valve is ited inside the bo boat over the hole in which a cork or 
is in a box in wi ii 
tin bach tet operated to open or 
of the hand 


water when 


3058. Hassocks, Ks, B. B. Lauford —Dated they 

The top of the hassook or knecler in arches bg 
frame at the further side, so as to be readil lifted 
within the hassock near the to; are fixed two bate tient ether 
to support a hat by the brim, the hat being suspended thus so as 
to protect it from all di: 


H. E. Newton.—Dated 29th July, 1879.—(A communica- 


This relates to improvements on t No. 2233, dated 4th June, 1878, 
and consists in enclosing the fan in a circular envelope of a ym il dia- 
meter than the fan, so that in the rn thus left an air cushion is formed, 
which prevents shaking and noise. pager | fans the envelope 
— be dispensed with, = moved ed with a doublecurve, 
with a conttaction end, so as to assist the uction of 
the force, ar teed tnhead of the blades to supply air to the 
between the of the blades the pe of the 
en 


I steel blanks rolled swiftly revolving rolls, into a 
ron or are 
very 


of a size by the number and 
wires to be manufactured from it. The blank, 


co 
of tubes into a combustion ee fire-box, 
whence through flues to a smoke-box and 
chimney at the fire-box end. ‘The exhaust steam from the engine is 
cond ischarge being regulated an 


jointed bar adapted 

wheel base so as to admit of radial motion of the bar, and 

tudinal motion to the extent of the length of the slot. The bar is —- 
in erd of the and is 


whore nit provid, usual hook or connection being 
yond. 

Teacutxa M W. B. Gi —Duted 80th July, 1879.-(A con 


3108. Arparatos, J, Wild.— Dated stot 1879. 6d, 

To deliver the it is cut at the delivery end of the is 

placed a second platiorm at a lower level, on to which bundle of 


bu tending across the pla’ 
which carries it under the binding arm, bringing the bundle in con’ 
second platform, other through a extremity 
of the free end of the binding arm. draws the wires along 
until the whole of the bundle lies under the arm, which then 
the, holes in the 


Sroprerina Borries, H. 2. Ist August, 1879 


aftor opened: hatch it be emptied te 


closed closed by molting pk a ple of gla must 


tents can be removed front 
broken open, 
3130. Prevextine Wasts ano Frases, H. Ambler 


—Dated Ind August, 1879 


Between. the ro bobbins iat front, rollers is fitted a on wi 

is secured a bracket in which wor a small heey Upon 8 

is fixed a wharle which actuates the spin: is 
band another wharle fitted v upon a an ex the 
6 frame. Upon the spindle fs sec’ a small cylinder, around one 
@ roving runs in a spiral. On the side of the wien are set 
m the and passes two or Cy! er, 

di to the d tension, It then passes 


the fron 
and from there thi an wo the 


mi 
they arrive under a pair of delivery rells, at which ate hay A 
lifted by the movable m of the radk so as to bring the 

within the grip of the which lift the plate from the trough, and a 
between a pair of wire brushes, and thence between a second pair of rolls 
which deliver it in a finished state. 


8160. Gavors ror Invicatine Sreau OR OTHER PRESSURES, 


Arnold. — Dated in 

sprin a screw 

lated from from, the ga case in on wth 
2 justing screw is with reepect to 


ph ion tube or of a gauge, so that by the expansion 
the tube in contact with dla spring the electric cirout t Ys closed 
and causes the of a bell or oth alarm conti un 
the pressure is 
8163. Divine J. Cuthbertson and Armstrong.—Dated 6th 
August, 1879. 

The table conta of an cir 

meter, su 


Corrine A. M, Clark.—Dated 6th Auguat, 1879.(A 
This te ts N of the and 
re 00} aon on patent No. 1407, yoar 1876, 
consists in means impart to the knife an increased dra’ 
motion or Prowcmoy for facilitating the casted) } Secondly, to feed the 
from which the veneers or boards are to be out, to the knife in a 
and even manner, hold the log firm while under the action of the knife, 


and withdraw it out of range of the knife on the ascent of 


Thy viding means for hol 
quantity of thin veneers are to _ cut into strips or splints for baskets, 
xes, matting, &c.; Fourthly, to the face to which 
log is secured t tobe Tosught quickly up towards the and quickly 


3181. or Textite Fisres, 4. M. Clave. Dateil 
August, 
The raw fi med in on 
morduanted while still in tl 
tion the fibres are steep 


are solution 
lool ving in at tha beating cated, to 
e are ubjec! om toa 

‘the action Blower. "Tue 
jcomme: th coarse teeth followed of 
fineness. dressed are then mixed with combed 
made into threads, which produce a much better fabric than if threads of 
the different pire Ra were used, 
MANUFACTURE OF Gas, I. Cleland.—Dated Sth ust, 6d. 

aia No. 3704, dated 26th October, 1875, and eonsists, First, pacino bad 
gas as it pene through or issues from the vertical pipes of co 
and described, so to mix with, 
through wen over aqueous and hydro-carbon fluids’ w! 
the gas, that the is 


separated from 
rece Secondly, elongating the jeal pipes dij 


ito the receiving main, and terminating in fi pate 
with. knobs, rect ections, corrugittions, or pei so placed as 
more effect: ‘eak the gas as it passes through or over the fala, 
Thirdly, in sw or bry to the desired 
the "4 80 may descen 


3190. Inon anp Stuet, 4. F. Gusbander.—Dated 8th 2000. 
The ore is reduced to powder and an even current of te fon with tho 

powder, which is by the current in a room so that the action of 

gravitation upon powder thrown filing the air causes bad various 

components of the powder to divide in 

3191. Apr. Clarke.—Dated 1879. 6d. 

is the chain di 


partition ided to offer the n tance. A valve 
operated by a band wheel or otherwise the aad 
uction of steam to and from the o te si aetna By moving 
the valve in the desired direction, the steam is caused to act upon the 
move 36 direction, and its motion being 
transmitted to the rudder the ship is steered in the required course. 


$202. Setr-actinc Weicutna anp Measuatno Macatnes, W. H. 


mprove its 
1878, and No, 2872, dated 13th July and 
pensing wit h the small hopper its movable. bottom on the 
escribed in the former yo the latter tos from ven 
on the neck of the oper, and od emereting it by the direct action wet 

e beam ; mporarily the rotation 
of ‘the drum at about bod of ie its pM by a buffer fixed on the 
frame; Thirdly, in a means by which the stream of +S ee from the 
hopper to the drum is gradually reduced by ol rye ged of 
the over the mouth of the instead of two 
een as in the latter patent. 

Booms, A: B. W. Haigh, and J. Brook.—Duted Oth August, 


1879 
its and. such, is by 
under the control of link tap 


so that when the desired num! 

operate a lever and rods connectei with the stop handle o r pire 4 
motion of loom; another lever and ae and connecting rods 

operation a brake, so motion of the arrested 


that 
cally at the time and when the shed is 
the wire by hand, and this is repea' 
succeeding wire. 


or the introduction of 
the ‘hitroduction of each 
$213. Gas regs &¢., J. Atkinson. —Dated 11th August, 1879. 6d, 
A horizonta works 
linder, both Marlene ng single ecting and placed side by side 


their uxes be so ing Hilo = 


lel to er 5 
do not intersect the axis of the crank 
the other « little below, in such » manner when 
their maximum strains upon them 


we have they will be in a 
direct line with the axes. 
8220. Meratutc &c., Lawson 
—Dated Vith August, 1879. 6. 
The fabric tituti ki ttached two 


t each end 
to shorter des the sacking—that is, the sid 


capable of The motion required for giving the desired tenon 
ball 


forming each atch the thread 


delivered from the same ball or 


| 
ia 
or | 
which are arranged Ef 
ann ugh con mol metal, an ea) an 
revolves a al iphery a number of racks capable of 
movable part of each tack through a slot in the grease box ence : y 
14 
List of Specifications published during the week ending : 
th, 1880. points of the scissors ure flat to serve as a screw driver, one of the } 
outer sides is roughened to form a nail file, and the other is marked off 
in inch scale or measure. The first orifice enables button holes of an : 
Tevolves W e former part upon two iron . The onter circle j os 
is for the plates and the inner one for the requirements for dinner. A aie 
central stalk oe two other circles one above the other a certain dis- i 

table, to which motion is given by a cam on the main shaft acting apn ome a, sitele, und each capable of being ‘revolved ; . 

a lever connected with a from the under side of the if 

The blanks are held down while certain parts to form the closed ends ; 

receive a sti of paste from a pair of reservoirs above the table mounted ; 

cock. The branch pipe enters at the centre of the bottom or larger end = 
of the filter, and the water is drawn off through a _ pipe connected to the of olive oil, after which they are allowed to drv and oxidised by expostire ' 
‘which Inoment the shuttle carries the wert mm front of the fur, aud then — 4 where the piston moves in a rectilinear direction with the j 
en thus inter- | cylinder of a rotary engine, so as to produce a compound engine in which : 
other suitable ass, und the low-pressure : 
a rectilinear movement of 
2661. SevaraTION oF Souip AND FLuip Marrers, Fitterinc Sewacr, 
&., J. A. Stephan.—Dated 1st July, 1879... dd. 

A double tank, one within the other, is employed, the inner one rising fe 
some height above the outer, but both going down to the same bottom, we 
and the funer one having a honeycombed floor. The space occupied by ; 
this floor is in the outer tank filled with layers of cinders or gravel, upon j 
which a rs ay of coarse ashes covered with sand is laid toa height of 
one-third the depth of the tank. The walls of the inner tank are made =“ ° Re 
of porotis clay known as Penistone mound mixed with sawdust and 
burnt, thus converting the sawdust into carbon. The inner tank is filled : 

rudder, and is Dited so as to be capable of oscillating in an annular : 
chamber to which steam is adm mitahle = 

the 
thickne 7) a 
magnet and draws the armature and a movable rest, which s the | while in a heated ‘state, 8 passed by the last pair of rollers throug! 4 
on by means of a guide socket. The slitting rollers split the =. 
: blank in different bands of a square section and advance them separately is 
: by guides upon a revolving winding reel. Between the slitting rollers : 
: and the reel is en a pair of rollers with round and square : . 
grooves to transform the square section into a round one, or only take 7 
) off the sharp edges of the cut faces. H 
TRamw AND OTHER LOCOMOT! ENGIN BS. Crighton an H 
2692. Dr: | 
ig driven g' ng from the knocking-o! the roller 
ere Sellars, ont te every two slivers, ldese th Open Veer. djustable blast nozzle or injector. ‘To ist. the ight Of the fire & 
ings or cap bars attached to the back plate. When a piecing or lump in | small fan blast is provided, and is worked from the engine axle by a belt, : 
the slivers catches eee eeev ne sliver breaks between the guider fan into the chimmey. The draw consists of a ; 
and the rollers, and the ne is stopped by the action of the spoon : 
before the broken end runs through the drawing rollers. : 
2807. Looms, @. Richardson.— Dated 16th July, 1879. sd, 
A boss is cast upon the sword of the slav and carries one ond shall .. 
‘A box contains cards upon which are drawn the stave carrying the | 
notes, which consist of small nooulded pieces of gutta-percha, be : 

not pickir tay of made in sections, and bearing a of 

2022. P i 
A valve 
pistons. 
valve is fi 
7 Seer were to another chamber wherein a slide valve is situated. The | wheels upon 4 lramowork hinged Ww the platiorm of the reaper. Bach 
slide vq 
pistor the 

termina the 
slide valy| 
to the pis nd b J 
actuates the double pid the its edge to 7 
actuating piston of the atid re Sailr Or OF Pinions, 

H 
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This relates to a method whereby a uniform depth of sand is provided 
at all points between the pattern and the pressing plate of a mould box. 
83239. Reaisrerinc rue Revo.utions or Macnixery Distance 

TRAVELLED By VeHICLes, G. F. Redfern.—Dated 12th August, 1879.— 
communication.) 6d. 
independently of the shaft, the movement of which is to 
Gravity acts on the weight to prevent it from turning with ts shaft, or 
to y a it in a constant or intermittent manner to the lowest point of its 
The movement given to the com- 
clockwork din 
Trucks For CONVEYING Sueer, anp Horses, 
Dated 12th August, 1879. 

At “ade of the two troughs mounted, one on either side 
of the on door, + A hich access is usually given to the interior of 
the tru Each of the troughs is carried by spindles or axes at its end+ 
so that r may when out of use be readily turned upside down 
thereby prevent dirt from lodging in the e. 
ae. Sprinxine Frames, G. Salt.—Dated 12th August, 1879. 


This consists in the a ment of fixing the ring rail to the spindle 
rail by means of pillars ur other equivalents, sta- 
tionary, and using a separate lifter plate for the purpose of building up 
the yarn or on to the bobbins or cops, instead of using the ring 
rail for that purpose. 

$249. Arracuinc Bopres oR ARTICLES TO SUBMERGED OR PARTIALLY 

Bopizs on Strocrures, C. W. King.—Dated 12th August, 
1879 

The apparatus consists of a cup-shaped vessel provided with a suitable 
packing, so that a joint can be made between the vessel and the submerged 
“OF px 7 submerged body or structure. The vessel is attached to the body 
or structure by exhausting the air and water from the interior of the vessel 
after it is in position, so so that the ex pressure due to the weight of 
the beefy pi or head of water in which the body or structure is sub- 

merged, will be exerted to keep it in its place. 

$251. Sogneparen, C. Milton.—Dated 12th August, 1879.—(A communi- 

cation. 
This in the application of differential 
order to obtain an automatic registration of the 
of sunshine. 


$252. Macuivery ror Currinc &., W. L. Wise.—Dated 12th 
August, 1879.—(A communication.) 6d. 
This relates to the construction of machines enabling all kinds of - 
to be cut to predetermined lines or forms by means of saws recei 


eager or of band saws, the machines 
provided with suitable driving gear cand adjusting mechanism. 


83256. Rearinc anp Biypinc Macuriyes, J. P. Lawrence.—Dated 13th 
August, 1879.—(A communication.) 6d. 

This consists, First, in a friction run on the left face of the ores 
wheel ; Secondly, in the main working shaft of the rather bast Aureatiy 
runnin through the platform roller and working the cutter 
from the pinion wheel, either with or without the use of a rrveen : 
Thirdly, the - yan ‘and employment of the crank or wheel on the 
forward end of the main shaft for communicating horizontal motion 
directly to the cutter bar by means of a slotted vertical piece thereon. 
83262. Dentar Enctnes, G. Pitt.—Dated 13th August, 1879.—(4 communi- 


This consists, in providing the base or tripod of a dental 
with an inelining pales or mechanism, whereby the base may be ti ted 
and the arm of the engine thrown out of the perguntieeder ? Secondly, 
in providing the base or arms of the tri of a dental engine with 
devices or mechanism capable of being usted either to incline the 
base and tilt the engine arm carried thereby in different directions (or to 
either side of the perpendicular), or to ww the said base or 
to rest evenly and te upon the floor or ee leer surface. 


so as the beam decreases 
s admit of the eae of the weights along the weighting 
une 80 adjusting the w: ting of the ; the slot in the lever first 
mentioned admits of the vibration of the beam, and prevents the cross 
arm rubbing the yarn. 
8278. Locomotive Enornes, A. J, Sandron and G. Trekerne.—Dated 14th 
August, 1879. 8d. 
This consists, First, in the method of actuating the driving wheels 
h levers in such manner that the | leverage may be adjusted to suit 
the a pe of the road ; Secondly, in the method of adjusting the 
as to keep it horizontal when travelling up or down hills or 
tatints ; Thirdly, ~y the use for condensing the exhaust steam of tubes 
arranged around the chimney in conjunction with ee eee 
action of the external atmosphere and other tubes im: in lad 
S Encines, 7. P. Worthington andJ. Fish.— Dated 14th August, 


This ists in the 1 t of a cylinder the piston of which is 
moved backward and forward means of a hard lever or other 
equivalent. Atone end of this cylinder are one or more inlet valves 
connected by pipes to casks, and at the same end of the cylinder is an 
outlet for the disc: Between each cask and the inlet ¥ valves of the 
cylinder, and in close proximity thereto, is placed another valve or tap, 
80 communication between each cask and inlet valve to the cylinder 
can he pabum or shut 

8281. Warer CLosets, W. H. Thompson and W. Dawes.—Dated 14th 
August, 1879. 6d. 

This consists in the use and es to water closets and their 
connections of the ordinary syphon, oath ce made compound or 
multiple, the action of the same for ‘fushing the basin being produced by 
raising the entire surface of the water in whens by means of a simple 
plunger or displacer so arranged as to sink or lower downwards into the 

t and water, and thus oye ole ere above the crown of the 
syphon cause it to sanutae boot without valves, pistons, or other 
mechanical means. 
3287. Manvracrure or Paper anv Roprs, Yarns, &c., FROM VEGETABLE 

Hawksley.— Dated 14th August, 1879.—(A communication.) 


This relates to the employment of fibre obtained from the stalks of the 
leaves of the palmyra, palm and cocoa-nut palm trees. 
8288. Comrznsatinc ror VARIATIONS IN THE LENGTHS oF Wires UsEp 


ror Workino Rartway anp £. P. Gadsby.—Dated 
14th A by 6d. of 
cylinder containing for tension on the signal 
wires of railway and other signal wires. 
3293. Marine aND BorLers For STEAMSHIPS, C. Jones.—Dated 
15th August, 1879. 6d. 


To secure in side engines or ships fitted with Say ene or side 
pepe the advantages of compounding, i.c., using the same steam 
a high and afterwards in a low-pressure cylinder, the side lever engines 
= converted into compound engines, or the compound side lever engines 
i wheel or side propellers are constructed in the follow 
—A pressure cylinder is —< or fitted on the top of, or su 
cylinder ‘is formed as of and the piston 
rods from the pistons in both cylinders are connected to the same 


3306. Maxixc up Sueets or PRintep Parer ixto THE Form or Paw- 
PHLETS, MAGAZINES, OR W. Conquest. — Dated 16th 
August, 1879.—(A communication. 5 

This relates to the combination with a Sollecting cylinder of a ting 
disc for la; on a longitudinal line of paste, and mounted in stationary 
bearings, running constantly in operative relation to the sai 
cylinder. 

3308. Vatves, G. Bamford.—Dated 16th August, 1876. 6d. 

This consists in the application and use of air escape valves and auto- 
matic back-pressure valve, and air escape valves combined. 

3310. Firt Exrinauisners, A. M. Granger.—Dated 16th August, 1879. 


ol thts ex bottle holding a breaking device, the bottle 
will give carbonic acid being 


mixed with acid 


W. R. Lake.—Dated 16th August, 1879.- (A 


communication. 

This relates to pegging shoes, oat scans designed to be used in the 
manufacture of beote and shoes, ol 
each peg driven ; also to sorting a 
from the peg driving mechanism after the ofeach 

to means for suspendin; ody aes mechanism, to provide it 
universal adjustability in relation to support. 
3316. Manvracrv or Snot, B. Field ard W. B. Lord.—Dated 16th 


of ead ae 


rollers, and secondly 
rollers. The pieces thas formed ere 


3325. Srroctures ror Breakwarters, Piers, &c., 8. Lake 


without the aid of coffer dams, by first erecting by means 

of suitable caissons, then securing } oe with vane tie t joints to the 

sides of the piers, and: removing th the space enclosed by 

the said plates, and then building the wall to meast the'place within the 

enclosed space. 

3334 Yary, W. Hoyle and J. Rotheray.—Dated 18th August, 
This consists in the over and heated hollow rollers 

or tubes previous pon the bobbin spool or tube. 

3335. &., —Dated 19th August, 1879. —(A 


secure at pleasure. Thé nda Teoge Wolter of a cask, box, case, pit, 
receptacle, with water or 


3338. Macnine om, W. R. Lake.—Dated 19th August, 1879.—(A com- 


munication. 
This relates to ane ents on it No. 1985, dated 14th May, 1878. 
In place of the tue for transferring the cart- 
with the bore of the barrel, a 
table, 


substituted, and it is combined with a 
the cartridge directly from the hopper and 
allows the cartridge to be transferred from the feed table to the 
wheel an automatically or Sat arranged an 
tion with o parts for 
3343. Loyd. — Dated August, 1879. 

A wooden framing is erected on one side of the top o the churn. To 
the upper part of this framing is 
it in its up and down motions. To the rod is jointed one end of a 
fixed on a shaft or axis mounted on the fran.ing. 
be rotated by a crank handle fixed thereto. 


A CaBLE or Corp, &c., C. Lhieffry.—Dated 19th August, 


Thi relates to the combination of the ioete g spindle, the receiving 
bobbin or spool for the twisted or cabled thread. their working. 
3353. L. Morice.—Dated 2Cth 1879. 6d. 

This consists, First, in constructing and combining stanchions, tie 
avd foot boards ; Thirdly, , arranging, and 

mbining the bottoms, sides, and ends of berths , constructing 
arranging dividing pieces for 
3354. Sues or VessEts, C. Tellier.—Dated 20th August, 187). 8d. 
On or at the sides of the bridge or of the hull is one or more 
of masts united by a horizontal yard, and between them 
one or more sails. ee dk outer side of each of the vertical masts in- 
clined yards are placed. Eorieding beyond the sides of the vessel, and 
capable of being raised and low or trimmed by meuns of ropes and 
shrouds, so as to describe a half-circle around the masts, yrs 
the ordinary working of the sails which these yards carry 
8361. Motive Power, @. Vaughan. —Doted 20th August, 
1879.—{A communication. }—(Not proceeded with.) 4d. 

This relates to the obtainment of motive power by the action of running 
water on pallets ur paddles. 

8870. FasTENINGs FOR GLOOVES AND Boots AND Suogs, J. Hinks and 7. 
Hooper.—Dated 2ist August, 1879. 6d. 

This consists in the combination with the two jointed metallic strips of 
the fastening connected respectively to the of the two portions of 
the glove or article to be secured together of a stud near the free end of 
the other strip for fastening the two strips together, the said stud and the 
hollow head or button being engaged with and disengaged from one 
another for fastening znd unfastening the glove or boot or shoe. 


2. TooTH anD Brusn Racks, &., F. Cooper.—Dated 2ist 


August, 1879. 
This consists in brush and other racks in ite parts 


or pieces and jointing the same together so as to fold into smaller com- 


ING OR ADJUSTING THE PackKING OF 


ofa therewith a formed as a spur which 


or r toothed wheels or pi 
the pink ring, and said spindles of these pinions have a screw thread on 


per inner ends, said screws | into cone or 
the piston, said cones 


edge-shaped nuts or a pelencen 
~ fronane. #4 acting on springs which in turn act on the metullic or 


other packing rings. 
S570. Woot, W. R. Lake.—Dated 21st August, 1879.—(A commu- 
n 
The wool is cleaned by a stream of water continuously running in one 
direction through a trough, and wherein the wool floats without 


the application of rakes and forks, or of rollers other than rollers 
employed for dipping the floating wool. 
8338S. Compinep Rattway or SLEEPER AND 7. Smith. 


sleeper con a area, 

made in with with it. 

3386. Lyrercertinc THE Heat RADIATED FROM STEAM GENERATORS, 
Furnaces, &c., EB, P. A 22nd August, 1879.4 com- 
munication.) 

linen is st Sow in trent of 
prods beng being attached to the ceiling and the lower end to a rod or 
er. The vertical edges are fitted with rings to run along 

Water is supplied to the top of the screen and thoroughly 


3389. Grams Exvevatinc Macuinery, W. R. Lake.—Dated 22nd August, 
1879.—(A communication.) 6d. 

A pneumatic tube extends from the point of supply to the point of 
delivery, and is connected with air-exhausting apparatus, by means of 
which the air is exhausted from the tube, so that the pressure of the 
external air will force the upward from 
point of delivery, and disc’ e it Ent a suitable hopper. 


83395. Cray Tosacco Pires, J. R. Bird and C. G. Robertson.—Dated 28rd 


pparat arranged to form each by two successive opera- 
tions, “rolls” or pipe blocks being first ae and subsequently moulded 
into complete pipes, and in one modification the ap tus is constructed 
for moulding one roll and one pipe at each revolution of its main shaft, 
mou! or the roll and pipe respectively are fix: e framing on 

ite sides of a central or main vertical bar or slide, which works in 

des and carries the upper half moulds, and which is moved — held in 
pane for gripping or pinching the upper and lower half moulds close 


jt in the head of the lamp, and ‘ 
it ey! the chimney attached to burner to slide underneath it, 
and the 


case. 
ous. Stream Pomps, J. W. 6d. 


fiy-wheel is mounted on the piston © piston rod 
and “py the rod having a screw on rape pitch oni on it to nak through 
a nut in the hub of the tee ap bees. T tter is confined between 


brackets to prevent it oe ay a motion of the piston rod, 

which is pr ted fro; tati keys received in a key-way cut in 

parts rotary motion, which is reversed at each reversal of the motion 

or the piston rod. 

3407. Spniwine, B. Hird.—Dated 25th A 1879. 

Two stationary rails are used, one for top and thick part of the 
le to run in, the other as foot step rail for foot of spindle to run in. 
spindle is tu at top, with a wharve for the thread to run down 

about 2in., and then out at a side hole on toa flyer, which laps the 

thread on to the bobbin. 

3424. Fiisuixc Pressep on Moutpep Giass &c., J. G. 
Davidson.—Dated 25th August, 1879. 

inverted position over a tool of the form of 

is placed over the a of the 


3430, Fire PLA BE. .— Dated 26th August, 1879. 


Apri, 23, 1880. 


beck, ls or on, being formed on the fire- 
to assist the heat tothe air Pree Be within the recess. 
uptake, which carries off the beaked fron the fireplace, consists 
ion oO are w e recess, an ugh them 
the heated cases The the recess is fo: 
a door, to which access is o! ed thro Tey door fitted to 
front of the near the tep, to cleaning of 
8480. Tramways, H. J. Haddan.—Dated 26th August, 1879.—(4 comntuni- 
cation.) 4d. 


The rail is made apart and secured 
the latter may o way a wood 
base plate, supported either directly by a sleeper or by the 


3433. ImpaRTING Morive Power To MacHinery, D. Quare.— 
Dated 26th August, 1879. 

‘A counterbalance lever is “awed in lie of the dy-wheel ou! 
portions of machinery, and it consists of an arm with one end hea’ 

ver is carefully or SO as revolve spindles 
wheels and other of re 
esse. Gatvanic Batrertes, R. C. Anderson. —Dated 26th August, 1879. 


sulphuric or muriatic acid, a of 


a wey element, oxalic acid i in combination with a solution of 

pre fed potash, to which a suitable acid or a salt of an acid is added, is 
employ 

3489. TraveLiine 


MecHanism Or Carriages, é&c., J. Bickford. —Detted 
26th August, 1879. 6d, 
Two rails or bars partake 


travelling carriers, which are continuously p! over in 
the path of the rs as it , traversed over by the drawn 
up and returned again forward over the rails, and again deposited on the 
roadway for the rails and carriage to pass over, 


$441. Lawn Mowine Macuines, W. P. Thompson.—Dated 26th August, 
1879.—(A communication.) 6d. 

The frame oe ts of two vertical plates connected by cross connec- 
tions, and each having an outside journal for an intern geared wheel 
—_ se is an independent driving wheel to run upon the ground. 

A rotary cutter head consists of a series of spiral blades secured to end 
= mounted on a transverse shaft, the ends of which are extended 

‘ough = sped plates and bearings thereon, and is provided with 
pinions which gear into and are driven by the main gear wheels, which 
also serve to conceal and protect the pinions. 


3443. Furnaces, Bennis.—Dated A t, 1879. 
This relates to improvements on patents 0. 1808, of te; year posed 
No. 3070, of the year 1878, and cons: of the ordinar, 


into a crusher chamber or into a feedin Ss. on which are fy cast on 
the box or on a crusher 


late to ene fae fuel, eevee its return, and 
ceed y any lumps. the running through this chamber is 
e pM mgs consisting of cast iron bars or ‘chorsbered discs, with 
epee he bers as there are throws of the shovel to each revolution uf 
the shaft, thus supplying the fuel to the shovel at any desired point of 
its movement. 
From Liquip Matrers, C. H. Roeckner.—Dated 
27th August, 1 4 
This consists in th the construction and use of ae jet tin, tree- 
like, shell-like, or polypus-like collectors, connected with a main dis- 
charge pipe channel for remov such furniahing 
a large draining surface in a A porous material suitable for 
use in filters is formed by clay a suitable of 
paper, per, pulp, or vegetable or anim = and then moulding tt 
esired form, and burning it in the usual way. 
3456. Stay Biapes on sensei W.L. Wise.—Dated 27th August, 1879. 


—(A commurication.) 6d. 
, and the two blades 
be loosened 


Each blade is made in three hinged together, 
are fastened together in such a manner that the stay may 
without inconvenience to the wearer, and without opening the dress ; 
whilst it may be tightened again in an * equally easy manner. 
3462. Tramways, J. H. Johnson.—Dated 28th August, 1879.—(A commu- 


nication, 
: grooved rail, two rails similar to railway rails 
and cennected 


by vertical bo! 
3463. or ConNECTING THE Enps or Tramway Raits, J. H. John- 
son.— Dated 28th A t, 1879.—(A communication.) 6d. 
Fishes of an inve: U-shape are adapted to the recess on the under- 
of rails by thelr pen dent the pend rails 
er by pendent flanges 
and poor, He two Stan tails of the fish, or by separate bolts for each flange. 
3465. Arr TuRBINEs on WINDMILLS, G. W. von 28th 


—(A communication. }—(Not with 
Miers four ped vanes are mounted on a vertical axis, are 
mB. J carek vertical sides closed in by flat plates at and 
bottom. At one part of the curved surface are a number of louvre blades. 


arranged so that the wind entering the hollow vane closes the 
but that mgt ng ond upon the back surface of the vane the wind 
force open the louvre blades, and so pass freely thro vane, 
83466. Weavina, H. 28th August, 1879.—(A communi- 

relates in dobb; shedding motions, 

consists in using in addition to der a 
cylinder set at right angles thereto on page same pF When desired 
to make a heading the cylinder employed to weave the body of the cloth 
is put out of gear by means of a lever, the same movement the 
paneer cylinder to the position "previously occupied by first 
cylinder. 


ES, G. Dalton and W. B. Kenworthy.—Dated 
A reservoir for any inflammable hydrocarbon is "ho tariage such 

@ position upon the framing the engine to 

placed, and atmospheric air is caused 

The air thus charged is then used to ai the ep 


any known form. 
3469. Guns, CARTRIDGES, AND Provectites, H, —Dated 
28th August, 1879.—(A communication.) —(Con shes 6d. 


This relates to improvements in breech-loading battery - in which 


cartridges are placed in a hopper and automatically brought into 
position in the breech of the gun and exploded, and the thells ejected 
succession by mechanism, and to 


jectiles for such guns. 


3470. Water Supr.y W. R. Lake.—Dated 28th August, 1879. 
—(A communicaton.) 6d. 

A water supply apparatus is formed by connecting a series of driven 
wells with a common suction pipe to apump, water mains 
being provided to convey the water from the pumps h streets of a 
town, whereby the general subterranean water deposit uf the earth is 
utilised for ype large Np uantities of water yA causing a subterranean 


flow trict penetrated, drawn upon by the 
— said the series of dt driven wells connected 
ereto. 


3471. Rance J. @. H, Holmes.—Dated 28th August, 1879.—(A 
communi 

A hollow metal Dae pons twice at right angles is employed ; across 
one bend a mirror is 45 deg. to the axis of the cy » ACTORS 
the other a half silvered aos also at 45 deg., and the silvered part 
being below the e of section, and the unsilvered part above. m4 
other end the cy: oo unscrews for adjustment, and a third oe 
placed at this end, which mirror, when the tube is screwed together, 
exactly in the plane of the two former and also at an angle inde 


with the axis. 
3472. Compounns ror InsuLaTine TeELEcRAPH Wines, A, Wilkinson.— 
Dated 28th August, 1879. 4d. 
The wire is coated with two coatings of a compound of 11b, 
beeswax, 3 lb. whitelead, with a proportion of Stockholm tar, a small 


ting of d f 
an outer coa‘ compound com; ground cor! 
ulphide of carbon, mixed in 
liquid form without heat, is applied. ; 


3473. Inontnc on Smoorninc Woven A. B. Purlong.—Dated 
20th August, 1879.—(Not proceeded with.) 2d. 
A heated roller is moved to and fro by suitable mechanism upon a table 
covered with a thickness of rubber and cotton cloth. 


3475. Appiyisc Paste Biackine, H. Riviere.—Dated 29th August, 1879. 
with. 


The is made in the form of a stick or cake, and is dipped into 

water and a directly by ru! it on the leather. 

Apparatus, WW. P. Thompson.—Dated 29th August, 
I 


ication. 
thin rigid board is made movable round one of its edges as an axis, 


; | | | method of queous masonary 
The ordinary positive and negative elements are employed, such as 
Attached to the buck bearer or to a cross bar is a slotted lever, a cross | pass. 
arm of which rests against the yarn on the beam; from the lever is a 83°75. Tones! 
’ The tail end of the piston rod is provided with an outer casing, that is 
i a hollow rod or sleeve. to which sleeve on the inner end thereof is keyed I 
are 
by U-shaped distance pieces and horizontal bolts in combination with 
inverted U or T-shaped chairs and intermediate clips, which embrace the 
bottom of the rails, and to which the rails and distance pieces are secured ‘ 
— 
| 
in 
ro- 
| 
33009. Snips’ Lamps, &c., J. Blake.—Dated 23r2 August, 1879. 6d. 
The circular lens constituting the chimney is supported on a metal 
flange, which fits on to the burner. Surmounti.g the lens is a conical 
metal chimney with a flange at its base to fit the top of thelens. This 
peg | is supported by vertical wire supports within the lens, the rings 
to which they are connected —- on the lens holder. The head of the 
lamp consists of a tube, and near the top holes are pierced all round. A 
second row of holes are made about midway between the top and bottom 
CTOss: . of the head, and beneath them is fixed a hollow metallic cone. A hori- 
zontal perforated plate is fixed inside the head, a short distance above the 
i 
antitv of tallow. When the two coatings are set the core is passed 
at the sides, ee 
| 
¥ 
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£ the opposed thereto is a of charcoal or other mediocre 
, upon the anterior face of which are held. by 
flexible s WJ main board, one, two or more little 
of graphite or matter. This apparatus is introduced the 
circuit of a voltaic battery containing the recei 


(From our own Correspondent.) 


Tue markets have this week been dull for nearly all deserip- 
tions of iron, An pee epee to buy is shown by the con- 
sumers alike of the e and of finished iron. Nevertheless, 
there are numerous inquiries, and when a maker of the oy 
tions of finished iron most in consumption can be induced 
accept temptingly low figures, orders are now and then placed. 
For example, one firm has succeeded this week in securing 
an order for 1200 tons of sheets for export, the delivery 
to extend over a considerable period; but I am not com- 
petent to state the terms upon which the order has been 
accepted. The figure will not certainly be a loss to the 
maker, for he has secured himself by purchases of pigs made long 
ago at a price which leaves him in a position to take such busi- 
ness as can be now picked up on the weakened terms to which 
buyers will alone submit ; and as his roa is by no means 
an exceptional one, buyers are now able to enter the market 

th circumstances in their favour that have not before operated 
since this year 

Yesterday— Wednesday—in Wolverhampton, finished iron 
makers of all grades were desirous of securing new work, but there 
were few who were ready to accept the terms which somegalvanisers 
on the one hand, and some merchants upon the other, were offering. 
The aggregate of business to be done was inconspicuous. The 
ironmasters made no secret of the fact that they have less for 
their forges and mills to do now than before the quarterly meet- 
ings, yet they had no hesitation in declining to secure more work 
for their hands at a loss to themselves, hether the new work 
will be placed at the quotations to which the firms who hold the 
orders would not object remains to be seen. 

There was much complaint in Laieg aon to-day by iron- 
masters who accepted orders somewhat freely when = were 
fast rising at the close of last year, that they are unable to get in 
specifications. Most of these orders were at a specific price ; but 
there were others which were ‘‘at time of delivery,” and it is the 
withholding of the specifications relating to these last of which 
there is most complaint. Yet the withholding of the former is a 
serious inconvenience at a time when there is little work upon 
hand, because of the promptitude with which orders were exe- 
cuted when the terms were somewhat against makers. As the 
makers did not delay the execution of these orders in favour of 
better offers current at the time of delivery, they have a fair 
claim to the delivery of specifications now that the market is 
much weaker. 

Orders for marked bars are scarcer than they have been for 
some time past. Individual works of this class which were doing 
little or nothing last week are this week almost wholly standing, 
and a few concerns of repute have hardly more than one mill on. 

e distance is fast widening between the quotations for marked 
bars and the prices at which common siorts are now occasionally 
to be had. Few makers are asking less than £7 5s. fof common 
bars ; but negotiation brings the figuredownto £7. Buton behalf 
of London merchants inquiries were to-day and yesterday being 
madeat a price which isfrom 5s. to10s. below that figure ; and they 
were being e upon the assumption that at such prices common 
Staffordshire bars are still going into London. These terms 
would mean from £6 15s, to £6 10s. at the works. The lower 
price makers urged was not ruling in respect of any iron sold in 
the past four months. The inquirers were not, however, con- 
tent with the explanation, and exp: their conviction that 
they should be able in the next day or two to buy Staffordshire 
bars of minimum quality delivered in London at £7 5s., and 
the freightage to London from South Staffordshire is 15s. per ton. 

So considerable a difference between common and marked bar 
quotations as from £2 5s. to £2 10s. the market to-day felt could 
not long continue, while the marked bar'houses remain so short 
of work. Either there must be a levelling up or a levelling down 
or the demand must rapidly improve. The tendency is not at 
present towards a strengthening of common iron prices; and 
though it is felt that the market will not remain long in the 
depressed state which now characterises it, yet it has, some 
traders believe, to pass through a month or two of inactivity and 
weak prices before a solid demand restores —. to quotations. 
Hence the members of ’Uhange began to s' ate touching the 
future action of the marked firms. 

The hoop and strip mills are rapidly working off the orders for 
which they have specifications, and the boiler-plate mills have 
very little todo. Girder-plates, with angles and ‘I's, are doing 
fairly well, and the inquiries are increasing. These indicate that 
the prevalence of lower prices would lead to a demand which 
would sensibly increase the work in hand on account of the 

uirements of the constructive engineers. The railway wagon 
and similar companies keep good customers for plates angles 
and rounds. But the export merchants have this week distri- 
buted only few orders to supply the requirements of the 
colonies, Communications by telegraph from Australia and New 
Zealand continue to speak of the over supply of iron and iron 
goods upon the leading narket ; but there is confidence that this 
supply will soon be worked off, and that as to Victoria, the defeat 

f the Berry Ministry will certainly lead to a revision of the 
tariff in that colony to the advantage of home manufacturers. 

The Indian demand keeps up for iron and steel for railway 
and orders received by the edge-tool firms for 
India, the Cape, and South America have improved the business 
in plating bars without strengthening prices. 

lvanised sheets have not been specially altered in price, but 
they are to be had epee terms in favour of consumers, which 
were not possible a little before the quarterly meetings. 

ock sheets, needed by the japanners for trunk making and 
for tray stamping, and sheets of a less valuable sort needed 
the iron braziers are in slightly improved request upon the week. 
Fencing wire galvanised is going away in considerable quantiti 
but the new demand is not equal tothe output. The wire r 
tirms are still at work upon American orders; and there is a 
tendency to improvement on Canadian account. Makers here- 
abouts will do their best to secure the order for the 30,000 Ib. of 
galvanised No. 6 wire required for the Danish State Railways, 
and to be delivered at the railway station of Aarhus, Zutland. 

To-day in Birmingham and yesterday in Wolverhampton the 
pig branch was quieter than the finished branch of the iron 
ndustry. Certain high-class hematite and part hematite igs, 
whose prices shot up so rapidly four months ago, and which 
attained their maximum immediately after the January quarter! 
mum, and might occasionally have been secured at an egate 
drop of £2. Makers’ price for Tredegar pig was a ‘ 
Native all-mine gs were not held as before for £410s. They 
were easy at £4 5s.; indeed, there were few brands which could 
not be bought at £4. Cleveland pigs were offered on merchants’ 
behalf at the extraordinary drop upon the week of 7s. 6d., or a 
decline upon the recent maximum quotations of £1 per ton. The 
effect was to depress the price of the low-class native pigs. 
Cinder qualities were, therefore, easy and abundant at less than 
£2108. per ton. Some of the pig makers are talking of damping 
down or blowing out if the demand should not improve, 

The inactivity of the pig market and the sensible drop in prices 
are affecting the coal trade. To-day and yesterday colliery 
owners were being pressed by the blast furnace proprietors 


ES | fixhibition. 


to | steamers and 


further drop the price of fuel; and there are indications of this 


pressure increasing. 
Coke was easier to buy from nearly all the districts. Qualities 
for which some oven etors begun to ask 22s, per ton, 
were to-day freely offered at 18s, But smelters would not buy 
at the price. 

Tie. Noah Bingley avd Sons, of the Netherton Ironworks, 
near Dudley, have awatded gold medals at the Sydney 


Thick coal has been proved at the Hamstead Park Colliery 
Company at a depth of 615 yards, ‘The'seam, which is believed 
to be fully eight roe thick, will be one of the most valuable in 
South Staffordshire. 


NOTES FROM LANCASHIRE, 
(From our own Correspondents.) 

THE de ion in the iron trade of this district, to which I 
referred last week, has during the past few days become 
intensified to an extent which no one seems to have anticipated, 
and there has again been a very considerable fall in values. Of 
course the unfavourable reports received from other iron-pro- 
ducing districts, and en and Middlesbrough, 
have had a material effect upon this market, and in the face of 
the rapid downward movement which has been going on in prices 
both dealers and consumers are refusing to give out further orders 
at present. The result has been that there has been very little 
inquiry in the market, and almost an entire absence of demand, 
whilst speculative holders of iron anxious to realise, appear to 
have taken such alarm that in many cases they have been endea- 
vouring to force sales at almost any figure. The hope is, however, 
entertained that the present collapse of the market may be only 
temporary, as up to a short time back the prospects of require- 
ments both for home and foreign consumption were such as tu 
warrant the belief in a fair trade being done, but until it is seen 
that the downward movement in prices has been arrested—and 
of this there is little indication at present—it can scarcely be 
expected that there will be any large amount of buying going on 
in the market. 

Lancashire makers of pig iron, rather than attempt to meet the 
market as represented by the prices now being taken by second- 
hand holders of iron, are preferring to work on with the orders 
they have still on their books, which generally will carry them 
over quite another month, and practi % their quotations have 
been withdrawn during the past week. They are, however, open 
to offers, and so far as any price can be given for focal pig iron, it 
may be said to be about 62s. 6d. per ton, less 24 per cent., for 
foundry and forge qualities delivered into the Manchester district, 
but there is little doubt that good orders if offered at about 60s, 
per ton would not be ref 

So far as outside brands are concerned, it is scarcely possible to 
arrive at any really reliable quotation, as any little business doing 
is mostly left in the hands of dealers, and their prices are 

overned almost entirely by circumstances. Good brands of 
{Liddlesbrough iron delivered equal to Manchester have been 
offered at about 50s, 4d. ton net cash, and Lincolnshire 
ae Derbyshire irons could be bought at under 60s. per ton, less 
r cent, 
he finished iron trade has, of course, been affected by the fall 
in raw material, but prices have scarcely given way to the same 
extent. Forge proprietors in this district are still fairly supplied 
with work, and it is only in a very few cases where they are 
actually pressing for orders, but less money would be taken. For 
good bars delivered into the Manchester district the average quo- 
tation is now about £8 per ton, but there is plenty of second-hand 
iron which could be readily-.bought at fully 5s. per ton under 
this figure. Hoops, sheets, and plates are also proportionately 
lower in value. 

With regard to the position of founders, engineers, and 
machinists, I can only put side by side the reports which I 
receive from various quarters. Conversation with representatives 
on ’Change would certainly lead to the belief that the principal 
Lancashire firms, as I have stated in previous reports, are fairly 
supplied with orders, and that they are, at any rate, in a better 

sition than they were a few months back; but on the other 

and, the reports sent in by the men from ovens Lancashire 
district, except, perhaps, Bolton and Oldham, speak of trade as 
bad, whilst from other sources I am assured that the want of 
work has induced such a keen competiti gst the masters 
that orders, where they have been secured, have had to be taken 
at extremely low a And not only does this state of thin 
prevail in Lancashire, but from the two other principal or 
neering districts in England—London and Yorkshire—I receive 
reports of an equally unsatisfactory character. 

While I am rather afield from my legitimate district, it may, 
perhaps, be of interest to mention an incident which is probably 
unique in the history of strikes, and this has reference to a strike 
of shipbuilders on the east coast, where the masters had recently 
taken contracts for shipbuilding based on the then existing rate 
of wages. The men, finding the masters were fairly busy, struck 
for an advance of wages, which was not conceded. This led to a 
clearance of the y 
being done by shipwrights, not a single union rivetter or boiler- 
maker being employed in the yards, 

With regard to the coal tr 
to notice. The onl 
is in the engine coal trade, and for this class of fuel there is a 
good demand, whilst the small production of slack is producin 
a hardening tendency in prices beyond the advanced rates which 
have recently been obtained. For slack at the pit-mouth 
3s. 6d. to 4s. per ton is readily obtained, with 4s. 3d. being asked 
for some special sorts. Burgy, although firmer, has not yet 
advanced materially in price, and the average quutations at the 

it are about 4s. 3d. to 4s. 6d. per ton. For round coals the 

emand continues very dull, and there is a good deal of under- 
selling to secure orders, but the eae prices are without change, 
and remain at about 8s. to 8s. 6d. for best coal, 6s, to 6s. 6d. for 
m 0867 and 5s, to 5s, 6d. for common round coal at the pit- 
mouth, 

In the shipping trade rather more activity is reported, and 
from some of the collieries fair quantities of coal are being sent 
away, but, as a rule, low prices have still to be taken to effect 
sales. 

Some of the most remarkable changes in the history of the 
hematite iron trade have been witnessed during the last six or 
eight months. When the improved demand sprung up makers 
soon cleared out their stocks, and found the furnaces they had 
in blast were inadequate to produce the amount of pig iron 

ight old 


e there is no very material change 
branch in which there is any real animation 


required. As a consequence every effort was made to re 
furnaces and build new ones. Makers in the meantime secured 
orders well ahead, and now when makers are practically in 
receipt of orders which will furnish employment for the 
remainder of the year the demand has fallen off, and we 
witness industrial activity and business inactivity. Prices 
have declined from £6 10s, per ton three months ago to £4 15s. 
r ton at present for all round Bessemer saimiples, and about 
3. 6d, per ton less than this for forge samples of iron, It is 
confidently anticipated the downward tendency in prices will be 
checked so soon as second-hand parcels are disposed of—a work 
which will be accomplished, it is thought, in a few weeks. ‘The 
American markets seem to be stocked, and there are only in- 
quiries for prices of delivery next qow A very large amount of 
iron and steel has, however, to exported from Barrow and 
other ports to America, Australia, and elsewhere during the 
year, and the greatest activity, as a consequence, is to be seen in 
the shipping trade. At Barrow, for instance, where the docks 
are crowded—except in the new dock, where crane appliances 
are as yet are several of the largest class of 
ng ships taking in cargoes for America and 


3, and now nearly the whole of the work is | da: 


other countries, and there are no less than 13,000 tons of metal in 
stock ready for shipment so soon as the ships which have been 
chartered make their way to the port. Tron ore is quiet in tone, 
but raisers have plenty of orders, and all the ore raised is going 
direct into consumption. The coal and coke trades are very 
steady, and the demand is fairly maintained. 

The Whitehaven Hematite Iron Company, which put into blast 
two furnaces a few weeks ago at Cleator, is poakinig forward 
two more furnaces, which it expects to light at an early date. 

The dock accommodation at Workington is found to be in- 
adequate, and plans are being made with the object of the 
trustees of the port approving of the same, and applying to 
Parliament for powers to proceed with the work, 

Mr, Brunlees, C.E., was asked a short time ago to report to 
the Whitehaven trustees on the subject of deepening and im- 
proving the harbour. He now reports that in order to do this 
with the present dock, it will be necessary not only to lower the 
sill, but the floor of the dock. itself, but the true solution of the 

blem he believes will be found in the construction of a new 
ock and tidal harbour on the foreshore north of the present 
dock, The tidal basin and proposed dock on the westerly side 
would be defended from the sea by a pitched slope of great 
strength. He suggests the dock shall be ten acres in extent, and 
that abundant quay space be provided for all kinds of traffic. 
The depth of the water on the sill at ordinary high tides would 
be 23ft., or 3ft. more than the Hap of the present dock. Mr. 
Brunlees estimates the cost of these works at £180,000. The 
trustees having received the engineer’s report, are considering the 


expediency or otherwise of carrying out the recommendations. 


THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

THERE has been a steady fall this week in all kinds of shares 
which have to do with coal, iron, and steel, parienenty in Park- 
gate Iron Company, which dropped to 5 and 6 premium from 12 
tol4inaday. I cannot find there was any reason for this, except 
that a heavy holder was determined to realise. But everything 
relating to iron is undoubtedly very flat, and there are expecta- 
tions that. stocks will be lower still before they are better. 

Steel, though largely called for, is dropping in price. Bessemer 
marked ingots are now £10, having dropped 20s. during the last 
week; ordinary ingots have suffered a similar fall, now 

e silver trades an i epartments are very id at 
present. Messrs. Hutton and Son, of High-street, have started 
a new plating shop in Arundel-lane, where they have laid down 
some excellent machinery, embodying all recent improvements. 
Messrs. Walker and Hall, Electro Works, Howard-street, have 
succeeded in obtaining a heavy Admiralty contract, for which 
there was a keen competition among town firms, 

The miners’ unions in this district are labouring hard to help 
the proposed new railway from Hull, to ‘‘tap ” the South York- 
shire coal-field. . Coalowners and colliers alike complain of the 
pace A facilities to Hull, which is the natural seaport of the 
Barnsley and adjoining coal-fields. They maintain that the 
rates of carriage are excessive, and that by the operation of these 
rates the employers are unfairly handicapped in the market, as 
against sea-borne coal. 

The South Yorkshire Miners’ Association, which has recently 


had a serious secession from its ranks, is making strong efforts 
to increase its numbers by holding mass m gs in various 
districts. Mr. Frith, the union secretary, made a strong 
statement at a Barnsley meeting on Tuesday. He said that 


nothing short of ‘‘ confiscation ” was sobing- See at the district 
collieries. At one place as much as tons of coal had 
been taken from the men in ten months, and at another place 
700 tons had been taken off the men from August until the nt 
time. Mr. Frith is also decided on the hours of labour. If ever 
there was a necessity for enforcing the eight hours’ system he 
says it isnow. With 20,000 men in the Union, they would be 
able to “‘ resist all tyrannical measures” the masters might 
pose, &c. The men do not seem so fond of unionism as in 
were, and at many collieries prefer to arrange their own affairs 
with their employers. 

Some time ago I gave you, from s statistics 
showing the aifying increase in Sheffield trade with America. 
I am glad to be able to confirm the expectations I then formed 
as to the probable results of the last month of the quarter. 


THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

Since my last letter the condition of the North of England iron 
trade has been anything but encouraging. have receded 
almost as rapidly as they advanced towards the close of last year, 
and there are not wanting many who already are roger | in 
the most gloomy forebodings.. As you will have observed 
from the articles and correspondence which have appeared 
in your London daily contemporaries during the last few 
ys, a speedy collapse of the demand for Cleveland iron 
is anticipated. I do not think that that will happen. On 
the contrary, I have .come to the opinion after carefully con- 
sidering the position of affairs, that the present depression in 
prices will only continue for a short perked, and that in the 
course of another month, or thereabouts, a rapid advance will be 
again apparent. It is not true to say that Cleveland depends 
entirely upon the American demand. There has all along been 
growing a better demand locally, and the foundries in other dis- 
tricts have lately taken a great deal more iron from Cleveland than 
formerly. The truth of the matter is that the power of dealing with 
iron is largely being wrested from the hands of middle men. 
Makers are finding that they can in a considerable degree trade 
with consumers direct. The present state of the market, not- 
withstanding that Scotch prices have declined in such an amazing 
degree, is largely due to *‘ Bearing” operations by merchants. 
The innate standings of the Cleveland market may be gathered 
from the fact that although Scotch prices have fallen to 49s, 3d., 
Cleveland prices stand at from 44s. to 45s. 

Messrs. nal and Co.’s stores now amount to 89,060 tons, a 
decrease of 3310 tons during the week. Makers’ stocks are also 
being drawn upon, and practically the entire amount of iron now 
existing in the Cleveland district does not exceed six weeks’ 
make, When it is borne in mind that only two or three months 


ago the stocks were equal to between eight and nine weeks’ mak: 
the very large demand for iron which has existed recently wil 
become apparent. 


Shipments during the week have not not been quite so large as 
previously. That is attributable to the fact that Scotch iron is 
now 80 low in price as to make it preferable for Scotch founders 
to purchase their own. 

he revelations made this week in the inquiry respecting the 
fall of the Tay Bridge have not conduced to increase faith in 
Cleveland iron. ‘The fact is that five or six years ago, when the 
Tay Bridge was in course of erection, an altogether reckless feei- 
ing existed in Cleveland, and iron of the most inferior quality 
was frequently used M94 important contracts. It is not at all fair 
to judge the Cleveland of to-day by the events of that of the period 
alluded to; care is now manifested, and the iron which founders 
use is certainly equal to an} eunpleyed in Scotland. That is 
apparent from the fact that Scotch founders use for their mix- 
tures a large qecporice of Cleveland iron, and also that pi 
contracts for all parts of the world are executed entirely from it. 

The temporary depression is exercising a dteugresable effect 
upon ironstone miners and blast furnacemen, who find that 
instead of receiving additional wages they run a great chance of 
neve to concede a reduction under the sliding scale arrange- 
men 
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The manufactured iron tradeinsympathy with the pig iron trade | force its way to the front in another form. I am sorry, though, pag vig mo «- ee 00 0 Oto 

shows a reduction in prices. to see that the colonies are not so free as expected. 8 

Ship-plates, £8 5s. to £8 10s.; £7 to £7.5s.; angles, £7 5s.;| Mr. Roberts is pushing on the new furnace at the Treforest “7 aE Se Sag Cpe oe 

puddled bars, £5. There is only a slow supply of yon at pre- | Iron and Steel Works. These works are full of good orders, See: toes + 20 0 0 to 015 


sent, though all the works in the district are fairly well engaged. 

@ engineering trades are very steady, and a fair demand 
exists for most classes of work. ere are, however, no orders 
of special importance now in the district, beyond those which I 
have referred to on previous occasions. 

The Tees Conservancy Commissioners have almost completed 
their breakwater at the Tees mouth, and the North-Eastern 
Railway Company is putting the finishing touches upon its 
large new docks at West Hartlepool. When these two works are 
quite finished this section of the north-east coast will be admir- 
ably provided with harbour accommodation. The engineering 
difficulties in both cases have been exceedingly great and have 
been satisfactorily surmounted. 

_ The coal trade is slightly better. The demand for steam coal 
is larger and prices are firmer. Coke is easier in price. 


NOTES FROM SCOTLAND. 


(From our own Correspondent.) 

Wrrs occasional fluctuations the general tendency of the iron 
market has been towards lower prices. So far as can be learned 
there are few fresh orders in the market, and buyers are likely to 
hold back in the expectation that quotations may fall still lower. 
There is a likelihood that this will be the case, and from certain 

ints of view a further decline in value will not be altogether 

isadvantageous. It is probable, indeed, that it might be the 
means of inducing a moderate amount of fresh business. The 
decline on the week in both warrants and makers’ iron is r. 
So far as warrants are concerned, it is understood that a consider- 
able business has been done, and the fall in prices has given rise 
to another run of ulation. A reduction of miners’ wages, 
involving the possibility of a strike, has no doubt influenced the 
ir ters in the time to fully maintain the production, 
and, indeed, somewhat increase it. There are 115 furnaces in 
blast as compared with eighty-seven at the same date last year. 
Since last report the stock in the hands of Messrs. Connal and 
Co. has been reduced by 1666 tons, but still aggregates 136,471 
tons. 

Business was done in the warrant market on Friday morning 
at from 5is. 9d. to 52s. 7d. cash, and from 52s. to 52s. 9d. one 
mouth, the afternoon quotations being 52s. to 52s. 444. cash, and 
52s. 44d. to 52s. 74d. one month. The market was strong at the 
opening on Monday, and prices showed some eet but 
— — receded before the close of the market to 51s. 3d. 
cash. Business was very flat on Tuesday at from 50s. 10d. to 
50s. 44d. cash, and 51s. to 50s. 74d. one month. The market was 
flat on Wednesday, and prices went down to 48s. 6d., improvin 
to 48s. 9d. at the close. ‘To-day—Thursday—the market open 
at 48s. 74d. cash and improved to 49s. 44d., and 49s. 6d. fourteen, 
— and receded to 48s. 6d. ten days, closing sellers 48s. 6d. 


The demand for manufactured iron having slackened, prices 
continue slowly to decline. 

t week’s foreign shipments of iron manufactures from the 
Clyde embraced 1107 tons of cast iron sleepers, valued at £5026, 
for Calcutta ; £1000 machinery; £11,000 miscellaneous articles, 
of which £3000 went to Montreal, £2500 to Demerara, £1400 to 
New York, £1300 to Bombay, £900 to Rouen, and £850 to 
Oporto ; £1870 old iron rails to Philadelphia; and £3085 sewing 
machines to Rouen, Bordeaux, Antwerp, and Bombay. 

“There is not much imprevement in the coal trade. Household 
coals are not so much wanted, but there is a fair demand for 
coals for manufacturing purposes. The exports from Glasgow 
are on the whole rather better, and those from the other ports on 
the West Coast are somewhat improvedin bulk. Prices are low, 
and profits very small, on account of the great competition in the 
trade. At the eastern ports there is a moderate shipping 
demand, but the inland trade is rather backward. Competition 
= too, is very keen, and stocks are heavy, the prices being 
ow. 

The ironmasters have been deliberating upon the necessity of 
making a general reduétion in miners’ wages, and they are at one 
in thinking that the fall in prices of iron not merely warrants, 
but demands that the wages shall be reduced. An intimation of 
the reduction having been made to the miners in the employment 
of the Coltness Iron Company, the men came out on strike. 
They considered that the reduction of 1s. per day was too much, 
and they remained on strike for several days; but they re-con- 
sidered the matter, and resolved “‘ on account of the falling iron 
market and all the circumstances of the case,” to abandon the 
strike and resume work. In the Billington district the colliers 
have accepted a reduction of 6d. per day, and resolved to con- 
tribute to the support of the men on strike at Messrs. Dixon’s— 
Limited—Blantyre Collieries. There is said to be a probability 
that, if the strike last alluded to should be persisted in, the iron- 
masters may join in some action to compel the men to submit. 

e fay shipping trade of the Clyde for the month of 
March shows to advantage, and in the first three months of the 
year there is an increase of 13,803 tons in the arrivals, and 
12,521 in the sailings. 


A number of fresh orders have been received in the shipbuild- |" 


trade, and it is expected that some others may now be placed 


i 
while the values of iron are low. 


WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

THERE is an enormous drain now taking place in the Welsh 
coal-field, so that it may well be said if we are getting a large 
slice of Spain by the quantity received of iron ore weekly other 
mi of the world are getting more than slices of this country. 

total , for instance, sent away foreign last week from all 
parts was 172,991 tons, of which Cardiff alone contributed 
133,000. If Swansea continues to increase at present rate it 
will exchange — with Newport and become the second 
coaling port in Wales. Last week the total was 20,202 tons, or 
over 7000 tons increase compared with the week before. 

In all parts of the coal-field there has been great activity during 
the past week, and the liveliness at the pits has been in unison 
with the life and bustle at the Idocks. t the present moment 
the Bute docks are fuller than I have known them. New coal- 
fields, too, continue to be the order of the day. On Saturday the 
well-known Penygraig seam was intersected in a pit in the 
Dulais Valley, Neath, sunk by Mr. Lewis Lewis, mining 
engineer. The “find” isa most valuable one from its position 
on the Neath and Brecon Railway. The taking is 800 acres and 
the section of coal 3ft. Within a fraction of 20,000 tons of iron 
ore came into Cardiff from Spain last week. Prices 
rule easier on account of the present depression in the 
iron and steel trades. Makers still object to lower _ 
lists, though it is certain that they are not able to maintain them. 
Tron rails are at a serious discount, and I have heard, but trust 
that it is an isolated case, of steel rails having been sold for 
£7 10s. A good authority, reviewing the existing state of things, 
tells me, ‘‘that he is more satisfied with the depression and the 
drop in prices—which in some cases of iron make amounts to 
—— of pounds — per ton from what it was a few 
months ago—than if the inflation had continued. ‘‘ There is still 
a fair margin of profit,” he adds, ‘‘and my impression is that the 
ae quietly alter itself into fair, moderate, and legitimate 

e ” 


There is evidently faith in a revival, and makers hold much 
more tenaciously to prices than might be expected. The ques- 
tion, I take it, is purely one between speculation and legitimate 
demand, and the chances are that the legitimate demand will 


hb some addi- 
tional appliances and improvements are being steadily added. A 


ee, ang sent 1100 tons to the same place and 670 tons to 
ew York. 

I am glad to note that Pentyrch Works are resuming their old 
relations with Holland, and sending periodical consignments of 
bars and sheets to Amsterdam. 

The Stuart Works were started on Saturday in a quiet, unde- 
monstrative way, but ina manner auguring things. The 
arrangements are all of the most modern character. The re- 
modelled furnace is 54ft. high, 16ft. in the boshes, served with 
six tuyeres ; the mode of g at top is excellent, and there are 
good calcining kilns. 

Ynyscedwyn Works, Swansea Valley, are to be re-started 
forthwith, A new company, formed to carry on the Clym Tin- 

late Works, Llantwit Juxta, with the addition of ironworks, 
Se has been started by a number of gentlemen at Neath. 

There is still a good deal of depression in the Forest of Dean 
industries, and amongst the colliers especially. 

Notes of a clever engineering feat comes to hand from the 
Caldicot Wire Wor! onmouthshire, Owing to the addition 
of the make the roof had to be elevated 3ft., and this was bodily 
raised by jacks without disturbing a tile or cracking the plaster. 
Mr. Whalley was the engineer. ‘This is the second achievement 
of his, a previous one being the lifting of Chepstow station. 


PRICES CURRENT. 


Tue following prices are corrected up to last night, but it should be 
borne in mind that in many cases makers are to quote different 
terms for special contracts. It is obviously impossible to specify these 
cases and terms, or to give more than the market quotati and makers’ 
prices. Readers should also refer to our correspondents’ letters. 


PIG IRON AND PUDDLED BARS. 


£58. d. | £s. 
G.m.b.—No. 1.. .. 218 0) Glengarnock—No.1 .. 217 6 
| No.3 .. 214 6 
Gartsherrie .. 217 6, Dalmellington—No.1.. 214 0 
oS .. 215 0} No.3.. 211 6 
Coltness—No. 1 .. .. 219 0) At Ardrossan. 
Summerlee—No.1 .. 217 6, Shotts—No.1.. .. .. 2137 6 
o8 .. 213 6 No.8... ss 2176 
Monklund—No.1.. .. 213 6 At Leith. 
. 3H 
Clyde—No.1 .. .. .. 213 6 CLEVELAND— 
No.3 .. 201 0 oo oo 
At Broomielaw. No. 4, foundry oo 240 
Calder—No.1.. . .. 217 6 
Mottled or white .. .. 2 2 0 
At Port Dundas. Thornaby hematite .. 0 0 0 
TReDEGAR—MONMOUTHSHIRE—NO. 3 tin-plate pig iron, 13Us. at works, 
Py o No. 3 foundry pig iron, 85s. 0d. do. 
Wa.es—Iron rails, f.0.b. ae 8 5 Oto 810 0 
Iron bars, f.0.b. oe 8 5 0t. 000 
Derpysuine—No, 1, at Sheffield .. 6t.000 
No. 3 on es 35 000 
Lancasnire, in Manchester—No. 3& No.4 3 2 6&to 0 0 0 
Hematite, at works, Millom Bessemer 
No. 1 to No. 3 Ja - 560 0t0 550 
Forge, mottled and white .. os ae 
Maryport Hematite—No. 1 to No. 3 560 0t0 550 
Puddled Bar— 
Wa tes—Rail quality, at works 5 0 0t0 000 
CLEVELAND, delivered on trucks 6to 000 
MIDDLESBROUGH léin., plate quality, perton 417 6to 0 0 O 
LANCASHIRE ee ee 5 5 Oto 510 
MANUFACTURED IRON. 
Ship Plates— 
Guascow, f.o.b., per ton 9 0 Ot. 000 
Wa.es—At works, net .. os 810 0to 000 
MippLesBroven, at works .. o« 810 0t0 0 00 
Boiler Plates— 
WELsH 10 0 Oto 0 0 6 
Lancasuire, to 5 cwt. each plate 10 0 0t. 000 
SHEFFIELD .. 1010 0to 000 
Bow inc and Low Moor— 
Under 24 cwt. each, uptodcwt. pércwt. 1 2 Oto 17 0 
4 cwt. up to 7 cwt.and upwards... 110 Oto 119 0 
STAFFORDSHIRE, per ton os oe -- 1010 Otol3 0 0 
MIDDLESBROUGH, free on trucks... «+ 9 0 Oto 000 
Guascow, f.0.b., per ton oe ee 9 0 Otold 0 0 
Angle Iron— 
Bow ine and Low Moor, per cwt. .. oe 120 
STAFFORDSHIRE, per ton es os 9 0 0Otolwl0 0 
LANCASHIRE oe e oe 8 5 0te 810 0 
SrockTon .. ee 810 0t0 0 00 
Rounp Oak 10 2 6tol5 0 0 
CLEVELAND se os 7 7 6to 710 0 
WELsH 8 0 Oto 810 0 
Gascow, f.0.b., per ton <a 80 0t. 000 
Bar Iron— 
Low Moor and Bow tno, per cwt. .. - 019 Oto 140 
STAFFORDSHIRE, per ton ee os + 8 0 OtolllOd 0 
Rounp Oak od oo 912 6t. 0 0 0 
Merchant Bars— 
STOCKTON .. ee 715 8 00 
WELSH on oe ee os oe 715 800 
LANCASHIRE ne 715 0te 8 0 0 
f.0.b. .. oe 7 0 0to 710 0 
SarrricLp—Bars from warehouse .. 810 0 0 0 
> Sheets os -12 0 0t0 000 
Nail Rods.—Gascow, f.0.b., per ton - 710 0to 0 0 0 
Rails—G.ascow, f.0.b., per ton és - 710 0t0 8 0 0 
CLEV. 75 0t 000 
Wa os 710 0t0 000 
Baliwag £0.b., per ton 5 0 Oto 610 @ 
Pi; Lascow, f.o.b., per ton es «- 5 0 Oto 6 0 0 
Sheets—G.ascow (singles), per ton - 10 0 Otold 0 0 
Hoops—MancuesTer 9 0 0to 9 5 0 
STEEL. 
Suerrietp—At works— £8. 4. 
8 steel 14 0 0te22 0 0 
Ordinary cast rods . 17 0 0to% 0 0 
Fair average steel 28 0 0to 36 0 0 
Sheet, crucible .. 24 0 0 to 64 0 0 
Sheets, Bessemer 16 0 0to 22 0 0 
Second-class tool. . 82 0 Oto 48 0 0 
Best special steels 0 Oto 76 0 0 
Best tool 52 0 Oto 76 0 0 
8 tool .. ne 7 0 Otoll2 0 0 
steel plates .. ee to 1610 0 
Sheffield steel boiler plates +> 1610 0t0 1610 0 
Wares—Rails .. as oo 1010 Otoll 5 0 
Bessemer pigiron .. oe - 615 Oto 710 0 
MISCELLANEOUS METALS. 
£58. 4. 
Co bars... we perton 60 0 Oto 6110 0 
British cake and ingots oe 67 0 Oto 69 0 0 
Best selected .. oe - 6 0 Oto 70 0 0 
British sheets, strong .. 73 0 Oto 76 0 0 
Straits -- 00 0 83 0 0 
British blocks, refined. . od we -- 9 0 Oto 91 0 0 
os es 89 0 0t0 90 0 0 


eo 


or Bronze—per ton— 
Other alloys 123 0 0to 130 0 


** Nickel, per Ib., 28, 6d. to 3s, 


COAL, COKE, OIL, é&c. 


£8. d. £8. d. best, 
00 5 
Sheffield, melting 0 19 0—0 21 0 Best, at pits .. 0 80-0110 
oo « 1 2006 00 Conv ob 76—0 90 
Bouth Yorkehire’-At the pite— 
or! e p 
ch .. .. O11 201811 Arle 86 
Silkstone,house 0 10 4—0 11 6 Pem 4ft. 0 60-0 66 
v 0 7T6-0 90 © 500 56 
Steam *.. 063-0 70 © 40-0 49 
Wales, through”. 9 $620 « © 86-0 43 
, thro 6—0 
Steam, less 0 8 3-0 10 6| Oils, 
House, at port 0 79—0 93 97 50-0000 
Small steam .. 0 23—0 86 
Small 0 83-0 89 Rapeseed, brown 27 10 0—00 0 0 
Glasgow—Per ton, f.0.b.— », Engl. pale 29 10 0-00 0 0 
Splint 69-0 70 (per gal.) .. 0 0 
Smithy 0 11 6—0 138 0| Tallow, cwt... .. 42 60-4300 
Supplied to railway companies and works. 
PRICES CURRENT OF TIMBER. 
load 0 16 6 Quebec pine, 10 0 15 10 
spruce 
Pitch Srdand2nd 710 8 10 
New Brunswick .. 8 0 
Birch .. .. 310 415 
Elm ee 8t. Petersburg 13 0 
Ash... 35 410 
Dantsic & Meml.oak 310 5 0 Wyburg .. .. «. 810 ll O 
2 5 410 | Battens,allsorts .. 6 0 90 
undersized 110 2 | s.“d. 6. d. 
» Riga .. .. $10 4 6 First yellow .. ..10 0 15 0 
», Swedish .. 110 2 5 » White .. .. 8 6 10 U 
Wainscot, R: log.. 3 0 610 Second quality .. 7 6 ll O 
Lath, Dantsic,fathom 6 0 7 0 Mahogany, Cuba, s.d. s. d. 
St. Petersburg. 810 9 0 superficial foot. 0 6 0 9 
DEALS, per C, 12ft. by Mexican,do. .. 0 Fi 05 
8 by 9in. :— Honduras, do. .. 0 0 6 
Quebec, pine Ist .. 14 0 24 0 


Ral.way construction in the United States soounte took a 
fresh start, and this is providing the working classes with a t 
deal of additional work. Since September Ist.it is estimated that 
3000 miles of new railway have been constructed, while over 
12,600 miles of additional line are projected and to be built during 
the year. These enterprises will absorb about £54,600,000 new 
capital, ard ge an enormous impetus to the many trades that 
are interested. 

Tria, Trip or THE SreaAmMsHIP Avon.—Under the most 
favourable circumstances of time and weather the Avon left the 
South Dock, Sunderland, for her — trip on Easter ew me f 


morning. She is a h , mode r : 
and built by Mr. James Laing, of Sunderland, for the West 
Indian Royal Mail Steam Packet Company, her engines bein; 
supplied by the North-Eastern Marine Engineering Company, o 
Sunderland. This is the second boat which has been uilt by 
Mr. Laing, and engined by the North-Eastern Company, for 
this celebrated line of steamers sailing from our country, 
previous one—the Derwent—-having given perfect satisfaction. 
The Avon is a somewhat smaller vessel, being constructed to 
carry between 2000 and 3000 tons of cargo, in addition to her 
ngers, and is fitted with all the latest improvements. That 
er trial trip should be no mere —— some 1500 tons of c 
had been put into her holds, and under this condition the results 
obtained were far more ea they would have been 
were the ship quite unladen. large party of gentlemen 
interested in shipbuilding and engineering were on board, and 
the trial was conducted under the personal superintendence of 
Mr. Laing, Mr. Allan, general manager North-Eastern Marine 
Engineering Company; Mr. Bowers, superintending oi 
West India Royal Mail Steam Packet Company ; Captain Bevis, 
captain superintendent West India Royal Mail Steam Packet 
Company; Mr. Irwin, works manager North-Eastern Marine 
Engineering Company; Mr. Allison, representing Lloyd's; and 
Mr. Varcoe for the Board of Trade. As soon as the compasses 
had been adjusted a trial of speed took place, extending over 
some considerable time, the,ship travelling at the rate of 
114 knots, with the engines making 504 revolutions, with 73 Ib. 
of steam, 27in. vacuum, indicated power just under 1000-horse 
power, the draught of the ship being 19ft. aft, 16ft. 8in. forward. 
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Errs’s effective and 
agreeable confections are sold by most chem By others, 
however, attempts are often made at substitution. e, there- 
fore, deem it necessary to caution the public that they can only 
be obtained in boxes, 6d. and 1s., labelled—“ James Epps 


Co., Homeeopathic Chemists, London.”—[Advt. ] 


920 tons left last week for Philadelphia. Zinc-—English sheet .. we 
i has been very properly and summarily adjusted. Last week it 
sent 500 tons rails to New York and 1150 tons to New Orleans. 
| 


Aprit 30, 1880. 
THE INSTITUTION OF MECHANICAL 
ENGINEERS. 


In our last impression we gave an account of the pro- 
—- of Thursday evening, the 22nd inst., when a 

y Mr. Larsen, C.E., was read. The publication of 
he i was necessary to postpone. Of Mr. Anderson’s 
paper, entitled “Remarks on ff's Papers on Steel,” 
which followed Mr. Larsen’s, we gave an abstract. The 


discussion on this paper commenced the on 
Friday evening, and of this a brief abstract will be found 
on the next page. Mr. Larsen’s paper was entitled :— 


On Permanent Way ror Street TRAMWAYS, WITH 
Sprectat Rererence to STEAM TRACTION. 


If we except Mr. Train’s attempts in 1861, the intro- 
duction of street tramwaysin London dates only from 1869. 
In that yearthe North Metropolitan Tramways, embracing 
the Whitechapel, Mile-end and Bow roads ; (2) The Metro- 
politan Street ways for the Kenni Brixton, 
and Clapham routes; and (3) The Pimlico, Peckham, 
and Greenwich ways, from Pimlico to Greenwich, 
were authorised. The two latter companies, with powers 
over some twenty-five miles of streets, are now pe al 
mated and known under the title of the London 


Tramways Company. 
agen Systems of Laying Tramways.—The first form 


rail used in London is shown in Fig. 1; it is the f 


Fic Fic. 3 


same as had previously been used in Liverpool and 
Birkenhead by Mr. George Hopkins. The construction 
wus the same in London wry in the use of concrete in 
Fig. 2. The rails weighed 45 lb. to 48 Ib. pen yard, and 
the longitudinals were laid in cast iron gauge 
by by gin. iron tie-rods, the ends of 
which were upset of a dovetail form, as shown in Fig. 3, 
and dropped into sockets cast on the shoes. In the re- 
construction of some of the North Metropolitan lines in 
1877, the tie-bar shown in Fig. 4 was substituted. In 
some p the author has used the tie- shown in 
Figs. 5 and 6. Where the sleeper is no wider than the 


Fic. ‘ 
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rail, transverse sleepers should 
instead of ties, but it would be bad policy w 
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rail with flanges full 1}in. deep on either side, as shown 
in Fig. 9. As soon as rails were obtained with gag 
flanges lin. in depth, the author commenced the use o: 
side fasteners, shown in Figs. 10 and 11. The introduc- 
tion of this rail and fastener completely abolished the 
old form of rail with vertical spikes. Fig. 12 is a screw 
cramp tv hold the rail and sleeper together while fixing 
the side fasteners. Figs. 13 14 represent a fastener 


Barker's System.—Figs. 22 and 23 represent the system 
of tramway construction introduced by Mr. B. Barker. 
This, like the author’s, has an extended base beneath the 
adjoining paving, but the slee are of cast iron, and 
are necessarily in shorter len The use of cast iron, 
and the necessarily short le 

objections to this otherwise ex 
tion, Fig. 23, shows the method of securing the rail to 
taper key cat passes through a 

ole B, cast in the sleeper, an ough a correspondi 

hole in the central web of the rail C. 

Gowan’s System.—Figs, 24 and 25 show Mr. Gowan’s 
system. This consists of a simple flat-bottomed rail, 
with the web deep enough for the foot or base to reach 
below the paving, and with this foot rolled wide enough 
to constitute a foundation for the concrete or B i 
setts on either side of the rail. The web is perfora 
at intervals, which, in the case of a tramway laid in 
cement or concrete, enables the cement or concrete to be 
filled into the openings, thereby binding the whole 
together, and keeping the rails both in line and level. 
No method of fishing is shown, as it is obvious that with 
this section a mans pete junction of rail to rail can be 
easily obtained. e objections to this em are t 
first cost due to the difficulties of man ncture, and the 
fact that when the rail surface is worn out whole 
requires renewing. 

Aldred's System.—Figs. 26 and 27 show the construc- 
tion introduced by Mr. Aldred. The rail is made in two 
pieces, not rivetted together, but of such a form that, 


Fic.22 


designed by Mr. H. T. McNeale, and used at Rouen. 
The ter portion of the Pimlico, Peckham, and Green- 
wich lines were laid with transverse sleepers 4in. by 6in., 
laid on the flat and secured to the longitudinal sleeper 
by brackets, as in Fig. 15. These brackets necessitate 

e cutting back of the side of the paving stones where- 
ever the occur, and hence the stone is very liable to rock 
loose. In Paris the author laid some miles of rail to the 
section in Fig. 16. He ultimately induced the authorities 
to use the section in steel, Fig. 17. The section, Fig. 16, is 
even now down on one road where steam traction is used. 
Hence the bad accounts of the success of steam power 
on Paris tramways. In this instance some at least, if 
not all, of the blame may be laid to the permanent way. 
Even the section of steel rail, Fig. 17, is light to run 
locomotives over ; but the author was to 42 Ib. 


per metre run. 
FIC, 16 
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Larsen’s System for Steam Traction.—Figs. 18 and 19 
are an elevation and section of a rail and of a continuous 
wrought iron girder sleeper. The rail A is of the ordinary 
section known as Larsen’s rail, the side flanges ber 
punched precisely as when first introduced for use wi 
timber sleepers. This rail is secured by a side fastener 
in the form of a hook bolt B, having one end simply 
turned round at a right angle, and the other end screwed 
fora nut. Between the web of the rail and the central 
web of the sleeper there is a filling piece of cast iron C, 
made with a slot or ve down its outer side, in which 
the hook bolt lies. The hook bolt is first iuserted through 
the rail flange from the inside ; this filling piece is then 
slipped up ind it, and a lock nut screwed on; and 
the rail is thus secured to the girder in a manner as rapid 
and easy of accomplishment as it is secure and effective. 
The base plate D may be made any width ; by making 
it wide enough to form a broken joint with the first 
paving sett, ample base is The paving is laid close 
to the rail, and the base plate keeps the paving sound. 
Between the rail and sleeper a piece of tarred felt or 
similar material is inserted throughout the whole length. 
In the author’s opinion the arguments used in support of 
a timber sleeper, on account of its superior elasticity, 
rest upon wrong premises. It has often been urged that 
all experience with railways has proved the superiority 
of an elastic over a non-elastic road, and that raayge 
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when keyed in the shoes A, they may be said to be dove- 
tailed together, the combination forming a reversible or 
double-headed rail. These require no punching or 
drilling of holes for fishing ; their peculiar “y+ enables 
them to be dropped into their place within the jaws of 
the shoe, and on the wooden key B being driven Dpage| 
home they are firmly held in position. The rail is lai 

on timber cross sleepers, and is so far open to the objec- 
tion of being laid on a able material ; there is no 


base-plate to support the adjacent paving stones. At 


AN, 


SECTION A.B 


each chair the paving stone on either side of the rail has 


to be cut or dressed. 

Winby’s System.—Figs. 28 and 29 t -Mr. 
Winby’s system. It is somewhat similar to Mr. Gowan’s, 
but some of the difficulties of making are successfu 
grappled with ; the base or foot is not so wide, the 

ing mounted on a plate. This system has also 
been used without a wide base plate, the rail being laid 
on cross sleepers and spiked down with dog eye like 
an ordinary contractors road. The inner edge of the 
rail A is rolled flat in the bar, as shown by dotted 


it may weaken the rail. It is common for 
tram 


being really a railroad, the same necessity exists. e | round curves, es worn by friction against the 
author holds, on the contrary, that a tramway should be | sides of the groove in the rail yey the shape shown in 
more rigid than a , for the reason that it should | Fig. 30; while the tread of the wheel and the rail are 


approximate, as near as may be, to the condition of the | also 


wa: joining it. author’s system is i- 
a for steam traction, as the girder sleeper 
most effectually fishes the rails, and a good junction of 
rail to rail is a sine qua non for Seger oped method 
of haulage. Figs. 20 and 21 show rails 
differing in section, i &c., but each embodying 
the same system of construction, namely, a continuous 


rail and a wrought iron or steel girder sleeper, with wide | rail has 
hese plate extendihig the i 


djoining paving. 


vetail shape, which is 


a central web of a do 
secured in a groove cast in the sleeper, by means of keys 


| 
| 
FiG.i¢ 
} alll? at i 
FISH PLAT B A 
| | | 
TIE ROD 
FIG. 4 FIC.24 FiG.25 
SHOE 
¢ i SS \ | 
Fic. 18 | 
FIC.7 FIG. 8 
Fic.sa. F1G.31 
/ 
FIC. 10 Fic.u 
UO lines, and afterwards turned up while hot, as shown in 
the section. his saves planing o1 the groove. as ip | 5 
flange of a tramcar wheel, having to travel continually 
— 
ere the worn down, till the flange bears on the bottom o |; 4 
substratum under the setts is in good condition to the groove. If once the top of the rail is worn down in i 4 
destroy this for the purpose of putting in cross a any part sufficiently to allow the flange to bottom the | 3 ; 
In all such cases the best practice is to increase the ve, a very short time suffices to destroy the rail in i 4 
of the longitudinal sleeper. To obviate the difficulties Gis teaser indicated. 
arising from the weakness of the rail No. 1, the author Mackisson’s System.—Figs. 31 and 32 show one form : 
had rails rolled with flanges about }in. in of Mr. Mackisson’s construction. The novelty 
F shown in Figs. 7 and 8. By degrees the rail- is in the method of securing the rail to the sleeper. The y 
dose these to lin., and ultimately to lfin. and 1}in 
and the North Metropolitan Company are now using ' 
| 
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driven at intervals along its length. The keys A are 
dropped into the groove in the cast iron sleeper, through 
slots BB cut in the bottom of the groove in the rail, and 
are then driven home with a drift. The long slot neces- 
sary to drop the key through must weaken the rail in 
what is already its weakest part. Figs. 33 and 34 are 
different sections of reversible rails. The sleepers being 
in cast iron are necessarily in short lengths. 

General Conclusions.—There are many other systems 
which are better known than those selected, but they do 
not so well meet the requirements of steam traction. 
The author has throughout referred to steam alone as a 
motive power. Compressed air answers admirably in 
every way except one; the yer efficiency of the 
working engine, as compared with the air-compressing 
engine, ime oy exceeds 30 per cent. The same alyections 
apply to the hot water or fireless engine, invented by Dr. 
Lamm, though not perhaps to the same extent. Several 
modifications of this type have been tried with varyin 
success. The following is the comparative net cost o 
the different systems described, each taken per mile run 
of single line :— 


£ 
Ordinary line, timber longitudinal and cross sleepers... 1200 
Larsen’s system, wrought iron sleepers and base-plate 1450 
Barker's system, cast iron sleepers ... ...  .. 


Gowan’s system, wroughtiron... ... ... 
Mackisson’s system... 1600 


If the roads had been better, steam traction would have 
come more prominently to the fore than it yet has; 
but its ultimate success is assured. According to Mr. D. 
K. Clark—*“ Railway Machinery,” 1855—the resistance to 
traction on a railway may be as low as 6 Ib. per ton. If 
this is the case, the haulage of tramcars over groov 
rails can never be accomplished at so cheap a rate as 
those prevailing on railways. In 1870 the author made 
a series of experiments on the New Cross tramways, 
using @ dynamometer to register the resistance to trac- 
tion ; and on a level and straight road in good condition, 
and under favourable circumstances, the resistance was 
as much as 18°2 1b. per ton, or about three times the 
force necessary on a railway under similarly favourable 
conditions. This difference may be partly due to the 
overhanging weight at either end of the cars. Engines 
for tramways. have usually had a short wheel base ; but 
latterly they have been fitted with a pair of small trail- 
ing wheels, and with very good results. Some modifica- 
tion in the wheel-base of the cars will be followed by 
decreased resistance in traction. ~ 


In the discussion which followed Mr. Larsen’s paper, 
it was remarked by Mr. Lines that the author’s table of 
costs did not state whether steel or iron rails were used, 
and that the cost of paving with granite setts at Green- 
wich to the = width outside the rails was £2000 
per mile. Referring to Fig. 20, he was of opinion that 
the tread of the rail not being directly over the web of 
the iron sleeper, would cause a certain amount of deflec- 
tion which would gradually disintegrate the concrete 
filling at the sides. He also spoke in high terms of the 
Manchester tramways laid on Barker's system with 
steel rails, as shown in Figs. 22 and 23, the groove in the 
rails being but fin. wide. Mr. Robinson and other 
speakers also spoke highly of this tramway. Mr. Rapier 
said the cost per mile of a tramway permanent way was 
quite a secondary consideration. hether the cost was 
£500 or £3000 per mile did not. greatly affect the 
dividend-paying power of a company, but the quality of 
the permanent way would very seriously affect it, for the 
capital expenditure of a tramway included the larger 
items of vehicles, horses, depéts, and that heavy item— 
parliamentary expenses. Of the total, amounting on 
some London tramways to £17,000 per mile, the per- 
manent way often cost but one-fifth, He thought it 
a mistake to make tram rails too narrow, for a horse 
would not slip as much on a tramway wide enough for it 
to plant its whole shoe as it would on the narrow rail on 
which the shoe could not rest at all, especially with a 

ve forming a considerable part of the whole width. 
rdinary vehicles would, moreover, run more easily and 
be less damaged on the wide rail. In support of 
his statement he referred to the experience of the 
44 miles of wide chilled cast iron tramway in use since 
1870 on the Broomielaw Quay, Glasgow, carrying from 
100 to 140 railway wagons per day, and subject to the 
heavy traffic or ordinary wagons and of contractor's 
locomotives taking loads to the 60 tons crane. Ineffi- 
cient permanent ways not only impoverish tramway 
companies by the heavy cost of repairs, but they have 
done more than all else to hinder the employment of 
steam traction. Mr. Robinson referred to the system 
shown at Fig. 23 as not offering sufficient facility for the 
removal of the rail, and said that a narrow rail like 
Barker's, allowed the paving setts to be bedded firmly 
and close up to the tram rail. Mr. Larsen’s suggestion as 
to trailing wheels for engines he thought would not be 
supported by those who had had any experience with 
locomotives. The failure of steam on the Paris tramways 
was attributed by Messrs. Robinson, Hope, Crampton, 
and others to the weakness of the road, Mfr. Crampton 
also suggesting that a 3ft. gauge would be sufficient for 
street tramways, and would reduce the damage done to 
ordinary vehicles. It was, however, remarked that the 
4ft. Shin. gauge was a convenient distance apart for the 
tram-car wheels which came under the car seats. It 
might be added that with a 3ft. gauge both horses 
would be continually running on the rails. Mr. Hope 
referred to the advantage of rails such as Figs. 25 and 29, 
which reduced the number of parts to the rail itself. 
Mr. Winby spoke of the successful working of the 
system shown in Fig. 29, of which thirty miles are now 
in use. He said that the Gowan rail, Fig. 25, was at 
first rolled plain and the groove afterwards planed out. 
His rail, Fig. 29, was rolled, as described in the paper. 
The Nottingham rails were but 2%in. wide, and were 
pm. Shes on the ground consolidated by ramming, 
and the cement and sand in the proportions of one to five 


used at the junctions of the rails. Mr. E. A. Cowper and 
Mr. Winby said there was no necessity for any but 
narrow grooves and flanges, and the former thought that 
light engines would cause less destruction of way 
than the ordinary heavy cross traffic. Mr. Larsen, in 
reply, admitted that the praise of the Manchester tram- 
ways was deserved, but thought that the cast iron 
sleepers would not withstand the heavy ordinary traffic 
of London. He pointed out that the renewal of the 
Gowan and Winby system entailed the removal and 
relaying of everything, while by the system shown in 
Figs. 18 and 19 the rail only would require renewal, the 
weight of the rail being about 40 Ib., less per yard 
than Winby’s or Gowan’s. The latter he thought not 
superior to Fig. 20, though 20 lb. heavier. 


As previously stated, the proceedings of Friday com- 
menced with the discussion on Mr. Anderson’s paper, 
“On Chernoff’s Pa on Steel,” which deals with the 
theory of the — and tempering of steel. The 
author made some preliminary remarks, in which he 
referred to a paper bearing on the subject recently read 
on the Royal Society, by Mr. Chandler Roberts, 


Professor D, E. Hughes, F.R.S., described some expe- 
riments in which he had been and is still e and 
said that he was not pre to say whether the tem- 
pering properties of steel were due or not to the evolu- 
tion and occlusion of hydrogen, He also referred to the 
bearing on this subject of his experiments, recently 
described, on the effects, on iron and steel wires, of 
immersion in dilute sulphuric acid ; and to the difference 
between the electro-negative powers of hard and soft 
steel. Both steel and iron wires become exceedingly 


ed | brittle after a short period of immersion in acidulated 


water, and he attributes this to the absorption of nascent 
hydrogen. A wire becomes increasingly electro-negative 
alter the first instant of plunging, and if amalgamated 
zinc and steel or iron wire are taken for positive and 
negative elements respectively, the electro-motive force 
for all kinds of hard and soft steel and iron is practically 
the same. 

Mr. Paget referred to what is often stated as a on, 
namely, that Sheffield manufacturers are accustom 
to defer the use of steel which is found to be too 
brittle, on the ground that if kept a few months 
it will become workable. He also stated that thin 
steel springs hardened by placing them when hot 
between two thick plates of iron, known as clappers, are 
curved if they touch one plate earlier than the other, 
and also that these springs may be straightened if attacked 
immediately on taking them out of the clappers, although 
they are as brittle as glass five minutes later. It was 
suggested by one speaker that some clue to the a 
nation of the nature of the changes produced in steel by 
hardening might be found in a study of the rationale of 
the process by which Mushet’s tool steel is produced. 
This steel, it is well known, is very dense and hard, with- 
out any hardening or tempering as practised with ordinary 
steel, that a toul made from it will cut cast iron and some 
steels without losing its cutting qualities, and that it only 
needs to be ground to keep it in working order. The 
question is ibether or not any inference as to the cha’ 


undergone 2 be aa steel in hardening is derivable | near 


from the explanation of the superior hardness of Mushet’s 
steel, supposing that hardness to be produced by design 
from known effects of controllable causes. 

In reference to the remark in the paper on the colours 
characteristic of certain degrees of hardness, Mr. E. 
Cowper recalled the fact that a bright steel button ruled 
with fine cut lines, separated by ;,zsin., gives iridescent 
colours like those of pearl, and that similarly ruled glass 
will do the same. In reply to the discussion, Mr. Ander- 
son made some remarks on the abstract nature of the 
subject, and said that he had visited Professor Hughes, 
and on learning what he was doing in the electro-physics 
of the rg oy found it necessary to“fevote time to a 
study of that branch of science. He had found it very 
difficult or impossible to gain an outside help towards an 
elucidation of the question. With respect to the increase 
of tensile resistance of steel by hardening, he said it must be 
remembered that the unhardened steel lengthened under 
the strain, consequently diminished in area, and that the 
tensile resistance of the steel on that reduced area w: 
per unit, as great or greater than that of the harden 
steel. Upon the suggestion of Mr. Forrest, Mr. Ander- 
son had written to Chernoff, asking questions on the effect 
of severe cold on steel in Russia. Chernoff said that he 
could not answer this until he knew whut Mr. Anderson 
included under the term “steel,” but that the experi- 
ence at the Abouchoff works was that true steel, namely, 
pure iron and pure carbon, was not at all affected by 
severity of frost, and the great care that had been taken 
at St. Petersburgh to employ only really good steel for 
tires and axles there made had tended to bring about the 
immunity from accidents in winter which has been the 
subject of comment in this rnper’ i Steel with a very 
minute quantity of phosphorus will not stand low tem- 
peratures, although it is suitable for warm countries. Mr. 
Anderson recapitulated the views expressed in the prose 
on the strains resident in a piece of bardenied steel, and 
showed the validity of his remarks by reference to the 
fact that steel dies for coinage, when hardened, often 
present concentric rather than radial cracks, showing 
that the compressive strain at the periphery differentiates 
into a teusile strain at the centre. This, it need hardly 
be said, has long been observed in relation to large cast- 
ings and forgings, and especially in round cannon balls 
when cooled in the ordi way. Some similarly well- 
known facts relating to the curvature produced by 
cooling F agp of iron on one side were appealed 
to by e author in support of his conclusions. In 
conclusion Mr. Anderson again referred to the diffi- 
culty in getting any help in the consideration of the 
ey of hi r, and added that any suggestions sent 
to of, tim. would be 
acceptable. 
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The next read was by Mr. Henry Davey, 
M.LC.E., of ; of this the following is an abstract :— 


On WATER-PRESSURE ENGINES FOR MINING PURPOSES. 
In this r the author discusses some of the leadi 
questions involved in the proper construction of hydraulic 
engines, such as are suited to considerable pressures, and 
excludes from consideration turbines and __ similar 

ines, which cannot be correctly designated water- 
ressure engines. Water-pressure engines are usu 
intermittent in action; and is the author unacquainted 
with any practically successful engine which works with 
a continuous and uniform flow. A column of water in 
pat a@ pipe has an acquired energy expressed in foot- 


pounds by 

_ Wr (1), 
2 g — 64° 4 . 
in which W is the weight in pounds, and v the veloci 
in feet per second. the uired energy varies as 4 
square of the velocity, and di as the weight. If 
the velocity of a given weight of water is not altered, its 
acquired energy is not increased or diminished, Buta 
column of water moving with an accelerating velocity 
exerts a less pressure the same column at rest; 
and a column of water whose velocity is being retarded 
exerts a greater pressure than the same column at 
If a column of water in motion be suddenly stop 
its acquired energy is spent in producing a blow or 
shock ; hence any water-pressure engine in which the 
motion of the driving column is suddenly arrested » 
times per minute loses in foot-pounds per minute the 


2 
we . Ifawater-pressureengine 
be employed to overcome a constant resistance, its mini- 
mum power must be equal to that resistance ; and if the 
velocity of the driving column varies, then its ene 
varies, and the energy due to the difference between 
maximum and minimum velocity is lost. Let v and V 
be the lower and the higher velocities alternately 
assumed by the water column, x the number of changes 
per minute, and / the loss of energy ; then 
—_, WV! _Wv 
Water-pressure engines are employed in pumping water, 
in winding materials from mines, and in driving machi- 
nery of various kinds. For pumping water, the engi 
is usually applied direct to the pump, and in its simplest 
form is illustrated in Fig. 1, page 315, which represents 
the water-pressure engine erected by Trevithick at the 
Druid Copper Mines, Lllogan, near Redruth. 
_ The loss of energy arising from fluctuations of velocity 
in the driving column is directly proportional to the 
weight of the driving column, and therefore to its length; 
consequently, when the height of the column is incon- 
siderable compared with its length, and therefore the 
pews small compared to the weight, the percentage of 
oss is very greatly increased. In applying hydraulic 
power for draining the dip and distant workings in 
mines, the author ractically experienced the diffi- 
culty of having to deal with a column very long com- 
ared with its height. A practical example is given in 
ig. = represents two engines at Griff Colliery, 
uneaton : these are now employed to pump ove 
very long dip working, and will be kept for draining ii 
permanently. There are two hydraulic engines A and B, 
each capable of raising 150 gallons per minute to 150ft. 
height Ae 800ft. of 7hin. delivery pipe, under 
; ead in the driving column of 450ft., this 
head being supplied through 1900ft. of 5in. supply 
pipe. In commencing to get out the water from the dip, 
the first engine was ed as near as possible to the sur- 
face of the water. Suction pipes were then added, as the 
water was lowered, until a vertical depth of 25ft. was 
reached ; the second engine was+then placed close 
down to the water-level, and the operation con- 
tinued. In that way the pumping was uninterrupted, 


energy represented by x 


-and a distance of 150ft. “coul be reached before, it 


became necessary to move either en, 
of the dip being 1 in 6. The water delivered at the top 
of the dip wor: is conducted to the sump of the main 
yumping engines C, and the water for driving the hydrau- 
c engines is conveyed down the shaft from the surface 
of the mine; so that the main pumping engines have to. 
pump the water delivered at sump, Sthich includes 
the water used in working the hydraulic engines. 
exhaust water from the power cylinder is delivered 
direct into the rising main of the hydraulic pump, so 
that the hydraulic engines work with an effective 
head equal to the eight of the supply cistern above the 
maia engine sump C. A longitudinal section of the 
engines is given in Fig. 3, 315. The stroke is 
2ft. 6in., diameter of power cylinder 6}in., of pump 8%in. 
Thus the 
us useful effect is by 
or 65 per cent. The pump is provided with a loose liner 
A; by withdrawing this liner, and putting in a larger 
iston of 12}in. diameter, the capacity of the pump is 
oubled, enabling the engine to pump double the 
quantity to half the height. The larger piston is used 
until half the total depth is reached, when it becomes 
n to insert the liner, and use the smaller piston 
for the remaining distance. The valves of the power 
cylinder are of a very peculiar construction, and were 
designed the author to get rid of the difficulties 
valves, to water-pressure engines. ig. e 
orifice B is the inde and the bottom one © the ontles 
the openings D and E form a communication to the two 
ends of the power cylinder. The eduction valves are 
annular gun-metal pistons F, working vertically, and 
each having two valve-beats, one on the inner and one 
on the outer edge of its bottom faceG. As the annular 
valve descends, the outside beat closes the communication 
to the eduction pipe ; and the inlet valve, rising against the 
inner beat, closes the supply. The inlet valve i is an ordi- 
nary single-beat mushroom valve, with its stalk projecting 


e, the inclination 
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upwards and attached at the top to a piston J; the 
bottom face of this piston is constantly under the pres- 
sure of the driving column, while the top face is 
alternately to the pressure of the driving column and to 
the pressure in the poniion Dies by means of a small gun- 
metal slide valve K, actua ¥ a bay 24 rod from the 
engine ead, as shown in plan, Fig. 4, 315, 
Towards the end of the stroke the engine pushes the 
slide valve over into such a position that the top of one 
of the valve pistons is to the pressure column 
and the other to the eduction column. main valves 
are thereby reversed, and the descending piston causes 
the eduction valve on its side to close, and the inlet 
valve to open; while on the other side the ascending 
piston causes its inlet valve to ¢lose, and its eduction 
valve to open. The practical effect of this action 
on the velocity of the driving j tar 
but not absolutely to stop it; and if the joint 
displacement of the two valve pistons were equal 
to the displacement of the main piston, the fluctuation 
in velocity, as shown in the diagram, Fig. 5, would 
be very similar to that caused by the working of two 
simple engines coupled by cranks at right angles to ea 
other, as shown in the diagram, Fig. 6. When the two 
— engines are in their final position, and can be 
placed side by side, they can be so arranged that engine 
A works the change valve of engine B, and vice versd. In 
this way the fluctuation of velocity in the columns can 
be further reduced to that shown in the diagram, Fig. 7. 
ne, an are correspon me degre or the other 
engine. It will be seen that as the velocity increases in 
Ait diminishes in B, and vice versé ; and theoretically, 
the increase and decrease being the same, the resultant 
line of velocity in the driving column would be the full 
line PQ. In a ge this is not quite the case, and there 
is a rise of velocity, as shown by the dotted line at R, R. 
re the engines are applied under considerable pres- 
sure, and where the water is at all dirty, the author uses 
plungers instead of pistons, An example of a pair of 
engines with pl and aunties under very heavy 
ressure, is given in Fig. 8 engines were made 


ese 
or a of 1°3 sp. gravity from the Mansfield 


Company’s eep salt-mine in Westphalia, Each hydraulic 
engine is capable of raising per minute 66 gallons of brine 
1000ft. high, with an effective pressure of 560 Ib. per 


square inch in the accumulator, or 1000ft. head of brine. 
In the: enlarged drawing, Fig. 9, page 318, A A are the 
power plungers of Sin. dinate, reduced. to 5}in. in the 
pumping cylinders B B. The rising and falling columns of 
the power water balance each other, and the accumulator 
pressure balance that of the brine.in the rising main, so that 
the useful effect is simply given by the ratio between the 
total area of the plunger at A, and the reduced annular 
2 
area at B. Hence useful effect = a0 iss Gis = 59 
per cent... The effect of fluctuations of velocity in the 
iving column from an accumulator is similar to tha‘ 
in a column with a natural head; and the effect 
enlarging the ram of the accumulator is to reduce the 
velocity of the moving weight, in the same way as the 
velocity of the moving weight of water is reduced by 
enlarging the pipe in the other case. Hence it is highly 
important that when an accumulator is used it shoul 
be very large, thereby making its pulsations very slow. 
As an example of the practi apricatice of water-pres- 
sure machinery to the working of a metalliferous mine in 
on district, the author has os om Figs. 10 to 16, 
which represent the machinery 16 by him for the 
A. D. Lead Mine, near Richmond, Yorkshire. It will be 
seen from Fig. 10 that there is a reservoir A situated on 
the hillside above the mine, at an elevation of about 
500ft. above the adit level. Pipes are led from this 
reservoir down the hillside for a distance of 1800ft., and 
are then taken down a vertical shaft B to the interior of 
the mine, at the inner end of the adit level C. At this 
point a large chamber D is excavated, to receive the 
umping and winding machinery. The pumping e i 
igs. 11 and 12, consists of two vertical hydraulic cylin- 
ders, each having a power-ram 12in. diameter by ‘ft. 
stroke. The rams are connected by a chain passing over 
an overhead chain-pulley, so that one ram makes its up 
stroke whilst the other is descending. A rodattached to 
the ram down through a stuffing-box in the bottom 
of each hydraulic cylinder, and is attached to the pump 
. The pumps are each 13in. diameter, and of course 
the same stroke as the hydraulic rams. On each hydraulic 
cylinderis placedavalve-box A, shownin section in Fig. 13, 
with valves similar to thosealready described in connection 
with the other hydraulic engines. The pumps BB are 
of the ordinary bucket type, provided with ordinary 
pe ace: door pieces, and wind bores, such as are 
generally used for pop ime The pumps will be 
used in deepening the shaft, and the hydraulic engines 
are proportioned for raising, at 64 strokes per minute, 
500 gal ons of water from a depth of 360ft. below the 
adit level, the present depth being about 120ft.. At the 


column is to retard, | hy 
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the excentric has only to overcome the resistance due to 
friction, because the valves are in all positions balanced 
as regards pressures. This enables very large valves 
to be used, prevents any loss from throttling, enables | 
the reversing to be done by means of a link motion, 
and gives easy and complete control over the engine. 
In Fig. 17 is shown a peculiar — of a hydraulic 
pumping engine, and one which the author has had occa- 
sion to adopt in several instances for mining operations. 
At the Hutton Henry Colliery, near Wingate, Durham, a 
certain . gant of water comes out of the strata at an 
intermediate point A, in a shaft where it is not convenient 
to place a pump, except at the bottom. The water pro- 
duced at A has therefore to be taken down to the bottom 
before being forced to the surface. The water is taken 
down from the point A in a down suction pipe to the 
draulic pump, and is delivered through the delivery 
pipe to the surface, so that the work done by the pump 
1s that due to the difference of 364ft. between the 866ft. 
head in the delivery pipe and the 502ft. in the down 
suction pipe. The power cylinder, 6}in. in diameter, 
1ft. 3in. stroke, is actuated by means of a driving column 
an effective pressure of 260ft. 
head. The power cylinder and pump, Fig. 18, are both 
single-acting ; but the pump is a piston pump of a peculiar 
construction. The pressure of the down suction column 
is constantly in the annular space A between the piston 
rod of lin. diameter, and the inside of the pump 
barrel of 4in. diameter. During delivery stroke of the 
pump the pressure behind the annular area of the pump 
piston assists the plunger of the power cylinder ; and the 
return stroke is produced wt the pressure from the down 
suction column being brought to on the full front 
area of the pump piston, the effective pressure for the 
return stroke being therefore that due to the difference 
between the full front area of the pump piston and the 
annular area of its back face, or, in other words, to the 
area of the piston rod B. The useful effect is thus 


(sas) X 369 == 60 per cent. The engine is designed to 


work at 6} double strokes per minute and raise 7 gallons. 
The driving water would run down to the bottom of this 
shaft in any case, but is utilised for pumping. In Fig. 19 
is shown apumping engine poy ge by the author to make 
a single pipe serve both as the driving column of the 
delivery the is the 
vertical pump plunger, an a pair of power plungers, 
all three coupled side by side to the same crosshead C. 
D is the suction valve of the pump, and E the delive 
valve. Facts both as the delivery and the supply pipe. It 
is in connection with the power cylinders at G, and has a 
branch H connected to the delivery valve-box above the 
delivery valve E. The crosshead C is of sufficient weight 
to cause the descent of the three plungers against the 
head of water in the pipe F. Water has to be pumped 
from the point M to the point N. The power water is 
obtained from the column O. J is a single-acting valve- 
box, and has a change valve actuated by the rise and fall 
of the plungers through a bas rod and wire. During 
the up-stroke the pl rs BB are being raised b 
means of | the — in the driving column O, an 
water is bei wn up into the pump Khem er 
thesuction valveD. Onthecompletion of the up-stroke, the 
change valve in the valve-box J is reversed by the sang 
rod and wire, and the other valves are also reve by 
the water itself; so that the communication to the 
plungers from the driving column O is closed, and also 
the suction valve D belonging to the lower sump M; 
while the delivery pipe to the upper sump N is opened. 
The weight of the crosshead C then causes the plungers 
to descend, toting Oo water out of the pump and the 
power cylinders, ugh the eo pipe F, into the sump N; 
and the operation is repeated in the same way. If a 
pam situated at J be substituted for the driving column 
, the valve-box J can be done away with, and the pipe 
F connected directly to the barrel of the pump. The P 
engine would then derive its motion from this pump, an 


ngine, | would work simultaneously with it. 


The discussion which followed Mr. Davey’s moe was 
one of those in which the different speakers dis of 

of the remarks made by others. Mr. Thomad 
Hawksley spoke of the advantage which hydraulic engines 
offered in being able to work when drowned, and Mr. 
Tweddell, as well as making some remarks comparing 
circular and slide valves to the advantage of the latter, 
said that the late Sir Robert Kane’s writings ought to 
have been attended with more valuable results in the 
application of water power in Ireland than were yet 
noticeable. He observed that no reason was given 
for preferring an accumulator to an air vessel. Professor 
to Mr. Tweddell’s remarks respecting 
slide valves for hydraulic pumping engines, saying that 
in practice so much dirty water had to be dealt with, 
that slide valves required constant renewal. Mr. Davey, 
in reply, said that in practice it was very difficult to make 
air vessels act as air vessels, for by the rough attention 


full depth, with 534ft. head on the rams, the useful effect | that th 


will be about 65 per cent. The winding engine, Figs. 14 
and 15, consists of a pair of double-acting hydraulic 


bi coupled to right-angled cranks on the driving | k 


ft, which latter is geared to the winding drum. The 
gearing has a proportion of 1 to 6, and the winding 
m is 6ft. diameter. The weight to be raised is two 
tons of ore ata time. The cylinders are 5}in. diameter, 
16in. stroke, at 194 per minute, 
giving a speed o per minute to the ro 
ission and eduction valves are somewhat similar in 
construction to those already described, but are driven 
by means of excentrics, having a link reversing motio 
and are put in equilibrium by the somewhat nove 
arrangement shown in Fig. 16.° ‘I'he two mushroom 
admission valves A A are on the same spindle, on which 


are also fixed two pistons B B, each equal in diameter to | the 


seen that! paper on electric lighi 


+ these machines usually get ina pit, the vessels lost 
air, and it was either difficult to refill the vessel, or it 
was not attended to. For many reasons it was better to 

eep the velocity of the driving column as equable as 
— and do without air vessels. It might be asked, 

owever, whether the apparatus for automatically main- 
taining the supply of air as used on the air vessels of the 
Liverpool Waterworks might not be used to overcome the 
difficulties referred to by Mr. Davey. The special valves 
described were arranged so as to prevent all slip. To some 
remarks on the use of underground steam engines, Mr. 
Davey — that not only were such engines not economi- 
cal, but the heat of the steam and the occasional escape of 
steam caused much trouble by bringing down the roof in 


the headings, and moreover p 


Mr. E. A. r, in woge spoke in high terms of 
completeness with which Mr. Davey presented 
the rt discussed 


roduced a bad atmosphere. | 
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abstract of the r, which is supplemen to that 
read last year by the author. — 


On Execrric LicHTING. 

Dynamo-electric Machines.—Since the date of the 
author’s former 
have published the results of experiments similar to 
those described by him, and he exhibits some of these 
reduced to the form he has adopted, viz., a curve, in Fig. 1. 
Here any abscissa represents a current ing through 
the dynamo-electric machine, and the corresponding 
ordinate represents the electro-motive force of the machine 
for a certain speed of revolution, when that current is 
passing through it. It will be found (1) that with vary- 
ing speed the ordinate, or electro-motive force, correspond- 
ing to any abscissa or current, is proportional to the 
speed ; (2) that the electro-motive force does not increase 
indefinitely with increasing current, but that the curve 
approaches an asymptote ; (3) that the earlier part of the 
curve is, roughly speaking, a straight line, until the 
current attains a certain value, and that at that point the 
electro-motive force has reached about two-thirds of its 
maximum value. When the current is such that the 
electro-motive force is not more than two-thirds of its 
maximum, a very small change in the resistance with 
speed of engine constant, or in the speed of the engine 
with resistance constant, causes a great change in the 
current. For this reason such a current, which is the 
same for all speeds of revolution, since the curves for 
different speeds differ only in the scale of ordinates, may 
be called the “critical current” of the machine. The 
effect of a change of speed is exhibited in Fig. 1, where 
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CURVE OF FORCE & CURRENT 
SPEED 720 REVOLUTIONS PER MINUTE 
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the lower line represents a curve for a speed of 660 revo- 
lutions per minute, instead of 720. The resistance, vary- 


ing as olectro-motiveforce, is given by the slope of the 


line O P, which must therefore be constant; this line 
cuts the upper curve at a point corresponding to a, current 
of 15 webers, and the lower at a point corresponding to a 
current of 5 webers oy. In Germany, Auerbach and 
Meyer have experimented fully on a Gramme machine 
at various speeds, and external resistances. The 
resistance of the machine was 0°97 ohms. In Diagram, 
Fig. 2, curve No. 1, expresses the relation between 
electro-motive force and current as deduced from their 


ECTROMOTIVE Fic.2 


observations. The curve is for 800 revolutions ; at this 
8 the maximum electro-motive force is about 76 volts ; 
the critical current, corresponding to a force of about 
51 volts, is 6°5 webers, with a total resistance of 7°8 ohms. 
Up to this point there will be great instability. The 
results of an elaborate series of experiments have recently 
been Bo sevenee to the Royal Society by Dr. Siemens. 
One of the machines examined was an ordinary medium- 
sized machine, substantially similar to that tried by the 
author in 1879. It is described as having twenty-four 
divisions of the commutator ; 336 coils on the armature, 
with a resistance of 0°4014 Siemens units; and 512 
coils on the magnets, with a resistance of 0°3065; 
making a total resistance of 0°7079 Siemens units 
= 0°6654 ohms. Curve No. II. gives the relation of 
electro-motive force and current, reduced to a speed of 
700 revolutions per minute, the actual s ranging 
from 450 to 800 revolutions. The maximum electro- 
motive force appears to be probably 76 volts, and the 
critical current 15 webers : which is the same as in 
author’s first experiments on a similar machine In the 
summer of 1879 the author examined a Siemens machine 
of the smallest size. This machine is generally sold as 
an exciter for their alternate current machine. It hasan 
internal resistance of 0°74 ohms, of which 0°395 is in. the 
armature or helix. The machine is marked to run at 
1130 revolutions per minute. The following table gives, 
for a speed of 1000 revoluti the total resistan 
current, electro-motive force, and horse-power Gren 
as current. 


Experiments on Smallest-sized Siemens Dynamo- Electric 
Machine. 


Electric Electro-motive 
Resistance. developed 
current, force, curtent, 
Ohms. Webers. Volts. H.P 
2 4°53 132 0°08 
2°221 10°8 27°0 0:39 
151 33°6 0°68 
1°784 181 36°4 0°88 
1°668 19°8 37°2 
20°6 360 101 
1503 228 39°3 1°20 
1" 24°7 40°0 132 
1145 32:2 41°5 179 


in his paper. 
discussion was followed by Dr. John Hopkinson’s 
ting. The following is an 


Curve No.IIL., gives the relations of electro-motive foree 
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and current. From this curve it will be seen that the 
critical current is 11°2 webers, and the maximum electro- 
motive force, at 1000 revolutions, is about 42 volts. 
Brightness of the Electric Arc.—The measurement of 
the light emitted by an electric arc presents certain 
peculiar difficulties. The light itself is of a different 
colour from that of a standard candle, in terms of which 
it is usual to express luminous intensities. If the 
measurement is made in a horizontal direction, a = 
small obliquity in the crater of the positive carbon wi 
throw the heht much more on one side than on the other, 
causing great discordance in the results obtained. 
Since May, 1879, the author has had in occasional 
use a photometer with which Page oe lights can be 
measured in moderate space. is photometer is shown 
in Fig. 3, and an enlargement of the field piece in 
Fig. 4. A lens A, of short focus, forms-an i 
the powerful sourcé’ of light which it is desired to 
examine. The intensity of the light from this —_ 
will be less than that of the actual source by a cal- 
culable amount, and when the distance of lens 
from the Te is suitable, the reduction is such that 
the reduced light becomes comparable with a candle or a 


Carcei Jamp. Diaphragms CC are in the cell 
which conttins t. One of 


these is placed at the focus of the lens, and has a small 
rture. It is easy to see that this h will cut 


off all light entering from a direction other than that of | Dall 
the source ; so effectually does it do so, that observations | i 


at B-of |- 


CHANGE BOX , 
FOR 
BYDRAULIC 
ENCINE 


may be made in broad daylight on any source of light, if 
a dark screen be placed behind it. T 

Fig. 3, of about 7ft. length, is lined with velvet—the old- 
fathioned dull velvet, not that now sold with a finish, 
which reflects a great deal of the light incident at a cer- 


FICS 11 & 


e long box DD, | thickness 


source of light. The curvature 1s lin. radius, and the 
is 0°04in. It is made of Chance’s hard crown 
glass, of which the refractive index for the D line in the 
spectrum is 1°517. The focal length / is therefore 1°933in. 

t w denote the distance of the source of light from the 


curved surface of the lens, and v the distance of the 


a of the source B from the terior focal plane. 
Neglecting for the moment loss by reflection at the 
surface of the glass, the intensity of the source is 


reduced by the factor = or 


v= w hence the factor of reduction is (5). The 


effect of absorption in so small a thickness por glass 
may be neglected ; but the reflection at the surfaces will 
cause a loss of 8°3 per cent., which must be allowed for. 
peropntage in  colenlated from of 
uppose, for exam it 1s measure 
8000. candles ; if ts be leped. at a distance of 40in., it 
will be reduced in the ratio 467 to 1, and becomes a con- 
veniently measurable quantity. By 
cclonnal glasses both the light from an electric lamp and 
that from the standard, a rough com 
of the red or green in the electric light 
green in the standard. 


of the Electric Arc.—To define the electrical 


tion of an electric arc two quantities must be stated 
—the current passing, and the 


difference of 


comparison may be made 


| 
\ 
\ 
| | | | 
FIG.16 | | 
von 
— |i 
| 
| 
| 
| 
| | 
| rie. 4 | 
| | 
| 
tain angle. This box serves as a dark chamber, in which | 
the intensity. of the image formed by the lens is com- | 
a with @ standard light, by means of an ord. 
unsen’s photometer E, sliding on a graduated bar. M 
eyer kindly had the lens made for the author. I 
lano-convex, the convex side being towards the | 
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ENGINES FOR MINING PURPOSES. 
MESSRS, HATHORNE, DAVEY, AND CO., LEEDS, ENGINEERS. 


For description see page 312.) 
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HYDRAULIC PUMPING ENGINE, SALT§MINES, WESTPHALIA, 


4 FEET 


HYDRAULIC WINDING ENGINE, LEAD MINE, RICHMOND, YORKSHIRE.—PLAN 


HYDRAULIC PUMPING ENGINE, GRIFF COLLIERY, NEAR NUNEATON! 


TREVITHICK’S ‘HYDRAULIC ENGINE, 
(2) Fic. IS 
| 
| 
| | | 
{ My, 


. trated by determining 
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potential at the ends of the two carbons, Instead of 
either one of these, we may, if we please, state the ratio 


difference of Potential ‘and call it the resistance of the 


curren’ 
arc ; that is to say, the resistance which would replace 
arc without ing the current. It appears that 
with the ordinary carbons and at ordinary atmo- 
spheric pressure no arc can exist with a less difference 
of potential than about 20 volts; and that in ordi- 
nary work, with an arc about jin. long, the difference 
of potential is from 30 to 50 volts. Assuming the former 
a about 20 volts, for the difference of potential, the 
use of the curve of electro-motive forces may be illus- 
the lowest speed at which a 
given machine can run, and yet be capable of producing 
a short arc. Taking O as the origin of co-ordinates, 
Fig. 5, set off upon the axis of ordinates the 


FIG.5 


distance O A equal to 20 
intersect at B the negative prolongation of the axis of 
abscisse, so that the ratio E- may represent the neces- 
sary metallic resistance of the circuit. Through the 
point B, thus obtained, draw a tangent to the — 


volts; draw A B to 


touching it at C, and cutting OQ Ain D. Then the s 
of the machine, corresponding to the particular curve 
employed, must be diminished in the ratio 3 ? is 
order that an exceedingly small arc may be just possible. 
The curve may also be employed to put into a somewhat 
different form the explanation given by Dr. Siemens at 
the Royal Society, respecting the occasional instability 
of the electric light as mane ce by ordinary dynamo- 
electric machines. Through the origin O, Fig. 6, draw 
the straight line OA, inclined at the angle repre- 
senting the resistances of the circuit other than the arc, 
and meeting the curve at A. The abscissa of the 
int A represents.the current which will if the 
p be prevented from operating. Let O represent 
the current to which the lamp is adjusted ; then if the 
abscissa of A be greater than O N, the carbons will part. 
Through N draw the ordinate B N, meeting the curve in 
the — B ; and parallel to O A draw a tangent E D, 
touching the curve at D. [If the point B is to the right 
of D, or further from the origin, the arc will persist ; 
but if B is to the left of D, or nearer to the origin, the 
carbons will go on a till the current suddenly fails 
ané-the light goes out. If B, although to the right of D, 
is very near to it, a very small reduction in the speed of 
the machine will suffice to extinguish the light. 
Dr. Siemens gives greater stability to the light by 
exciting the electro-magnets of the machine by 
a shunt circuit, instead of by the whole current. 
In conclusion the author gives the following rule for de- 
termining the efficiency of any system of electric lighting 
in which the electric are is used, the arc being neither 
exceptionally long nor exceptionally short. Measure the 
difference of potential of the arc, and also the current 
passing through it, in volts and webers respectively ; then 
the product of these quantities, divided by 746, 1s the 
horse-power developed in that are. It is then known that 
the difference between the horse-power developed in the 
arc and the horse-power expended to drive the machine 
must be absolutely wasted, and has been expended in 
heating either the iron of the machine or the copper con- 
ducting wires. 


In the discussion upon the foregoing paper, Mr. J. N. 
Shoolbred remarked that this communication was of 
great interest, as it confirmed the method of investi- 
— suggested in the paper of last year. On 

t occasion Mr. Preece had testified to the correct- 
ness of the method adopted. In July last Mr. R. 
K. Gray, of the India-rubber Works Company at 
Silvertown, seeing the value of Dr. Hopkinson’s investi- 
gations as to the Siemens machine, determined, at the 
instance of M. Ed. Hospitalier, to have a somewhat 
similar series of experiments carried out with the “A” 
size Gramme machine. The results were communicated 
to Mr. Shoolbred by these gentlemen, and with their per- 


. mission, he had put a portion of the results into the 


(see next column), of electro-motive force and 
current. The form was similar to that used by Dr. Hop- 
kinson, in order to allow of a comparison being made 
between the Yow upon the Siemens “medium” 
and the “A” Gramme, machines which were generally 
looked upon with a similar interest. The apparently 
higher amount of electro-motive force given off by the 
Gramme machine was, he believed, due tothe greater 
speed employed ; 1000 revolutions and minute, as against 
720 with the Siemens. Mr. Shoolbred also referred to 
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the importance which Dr. Hopkinson seemed to attach 
to what he termed the “critical current ” of the machine, 
which would appear to be that point in the course of the 
current where it began to acquire steadiness and to 
develope its working qualities. At the conclusion of the 
paper there was given, briefly, a rule as to the horse- 
power developed in the arc. As this might prove 
of considerable importance he thought it would be in- 


CURVE OF FORCE & CURRENT 


Z 

A 

VA 
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teresting to know how the rule had been arrived at. 
Reference was also made in the r to the new 
arrangement recently introduced by Messrs. Siemens in 
coiling their dynamo machines. The importance of the 
results arrived at, in increased steadiness in the light, and 
in limiting the power of injury, through heating, to the 
machine itself, was very great. 

Mr. R. E. Crompton, in referring to the photometer 
described in the paper, said that a handy portable photo- 
meter was very much wanted by those practicall 
engaged in the application of the electric light. A diffi- 
culty was found in ascertaining the photometric power 
of an electric light, because that value was required not 
for the arc itself, but _of the light given at some angular 
distance below it. He had employed some makeshift 
apparatus which measured the power of the light at any 

ition or distance as com with a standard candle, 
ut the colour of the electric light made it difficult to 
arrive at a satisfactory estimate. A handy photometer 
was required that could be placed at an angle so as to 
obtain the photometric value of a distant light. Mr. W. 
H. Preece referred to the difficulties of estimating the 
power of the light on account of the difference between 
the colours, compared with those of a candle, Carcel 
lamp, or gas. The personal equation moreover increased 
the difficulty of estimation, and alone caused the difference 
between about 300 and 1000, as he had recently found 
by different observers of the same light, the various 
colours seeing the sight in various degrees. He 
described a shadow photometer which he thought would 
obviate much of the colour difficulty, and said that some 
arrangement was wanted by which the light on a table 
could be measured instead of that at the ceiling or roof. 
Professor Perry remarked that a photometer to be placed 
at any angle could easily be made, as the lens for the 
standard light might still stand seeeeny and thus only 
oneadjustment would be necessary. Dr. Hopkinson ef 
replied to the discussion, and the meeting terminated, 
the president, Mr. Cowper, reminding the members that 
the summer meeting would be at Barrow-in-Furness on 
the 3rd, 4th, 5th, and 6th of August. 


LETTERS TO THE EDITOR. 
ee opinions of our 


BELL HANGING. 


S1r,—Messrs. Moore and Company say. that my letter requires 
a little explanation in regard to over tones. I as the explana- 
tion very shortly. The venerable editor of Church Bells, the Rev. 
Mr. Ellacombe, said in that paper a few months ago that the 
tone of a bell depended only on the form and condition of the 
sound-bow, and the continuity of the brim—the edge of the bell. 
This is the fact, bella have had the crowns—the top—cut clean 
out without injuring their note or tone; and in some instances 
bells have had open sides or waists. At the time St. Paul’s bells 
were hung, someone said, ‘‘ You ought to find the mediant, 
dominant, and octave as you tapped the bell in different places, 
and that being able to find these tones was a proof of the correct- 
ness of the bell.” I can only say that I have seen many good 
bells in which these over tones were not present. Messrs. Moore say 
that every note is a chord ; a chemist might say that there is no 
such a thing as a thing, but that everything is a combination of 
other things; but I repeat that in yy A language a bell 
ought to produce a note and not a chord. With Professor Tyndall I 
have nothing to do, he has gone out of 7 See if not out of his 
own ; as to Mr. Hawe think the Belgians told him some 
“tell tales.” I think that you may say without fear of 
ay gma that you first published the idea of hanging bells 

iron. 

I may add in conclusion that I do not believe that bell gear is 
injured by vibration. The chief danger is from Peers by 
too much force being in ringing ; this is counteracted by the 
elasticity of the stay, but in very large bells the stock is so deep 
that the stay is a short unyielding crutch. Now in a bell gear of 
iron a much smaller stock would be used, and the stay would be 


of a far greater length and much more elastic. The more I think | Mr 


of it the more convinced I am that iron bell gear is the right 
thing for the future. Foreman Fitter. 


AUSTRIAN HUNGARIAN PATENT LAWS. 


Sir,—Allow me to point out an error in the notice about the 
Austrian laws contained in your issue of the 16th inst. You 
say: “‘ A change in the Austro-Hungarian patent laws has been 
made by which the procedure is simplified. The Austrian 
Ministry of Cc have decided that henceforth foreigners 
applying for Austro-Hungarian patents are not required to fur- 
nish a legalised copy of prior ‘foreign patent,’ nor will it be 
necessary to prove to the authorities that the Austrian patent has 
been worked within the prescribed term, as has hitherto been the 

t appears necessary to draw the attention of your ers 
the fact that the new “rule of practice” published on the 1st 
March does not involve any change of the law. The autho- 
tities have only introduced facilities as was in their power 


without ap perc the stipulations of the law. The section 
29 according to w! the mt expires unless the working in 
Austria be commenced within the first year of its duration, or if 
the working be interrupted for two years, is by no means abolished. 

The Government used to have the working examined by a com- 
mission and to have the expiration of the patent published in the 
official catalogue and in the “‘ Austria” whenever the tee 
omitted to give due notice of the working, and in cases the com- 
mission found the working to be insufficient. This practice is 
now abandoned, and the same as in France and Belgium the 
patentee must now in case of litigation be able to uce | 
evidence of the working, in t of which he will lose both 
suit and the om. 

Section 3 of the Austrian laws provides that an invention made 
in a foreign country can only be patented in Austria if in the 
foreign country it stands under such protection, and if the patent 
in Austria is applied for by the foreign mtee or his assignee. 
Whereas hitherto the Austrian authorities demanded evidence of 
the existence of the foreign patent before granting the Austro- 
Hungarian privileges, the new rule of practice leaves it to the 
patentee to prove in court when necessary the validity of his 


Austrian patent by producing a foreign nt of prior date. 
Gneisenaustrasse, Berlin, W.., April Bond. Cane PIePER. 
THE CRUMLIN VIADUCT. 


Sir,—I notice an article in your impression dated 16th inst., 
at page 283, referring to the ve as an example, where the 
tremour of a few years’ traffic has caused the rivet heads, which 
had been closed at red heat, to become loose; stating the rivet- 
ting had all to be done a second time, after a few years’ work, 
I beg to say this statement is not in accordance with the facts, 
as there has been no loosening of the said rivets, and the rivet- 
ting has not been done a second time as stated. 

his viaduct, which has been in use for general traffic about 
twenty-five years, is 1658ft. long, about 200ft. high, having spans 
of 150ft. pi carrying a double line of railway on top. The girders 
are of the Warren type, having the compression parts built of 
angle and flat plate iron rivetted, the top and bottom booms 
united by turned pins about 3in. in diameter, passing through 
the ends of the diagonals, which form the webs at their intersec- 
tions with the booms, 

After a few years of wear, the traffic over the viaduct became 
heavier than was contemplated, larger engines were anglers 
than those that were in use when the girders were designed; the 
effects of this increased work began to show itself at seven of the 
pins in girder—these places were the points where the 
reversed strain diagonals of web are attached to the booms—by a 
ey wear of the pin holes, that is the thin struts had the pin 
holes in them slightly elongated by wear. I was as to 
the best means of getting over the difficulty, and proposed 
attaching the said diagonals by means of rivetted connec- 
tions, which proposal was carried out yrs under my 
own supervision, and the girders have ever since nm virtually 
rivetted where the pin connections formerly existed, and the 
arrangement has been found to do its work quite well for the 
last ten or twelve years, and the uct is as sound now as ever 
it was. Henry N, Marynarp. 


TECHNOLOGICAL EXAMINATIONS.—The returns already received 
for the Technological Examinations of the City and Guilds 
Institute show that over 1100 candidates will present themselves 
for examination at 80 centres. This is a very increas on last 

ear, when only 202 were examined. The examinations are to be 
held on the evening of the 12th May, concurrently with the 
examination of the Science and Art Department on that 
evening. 

Tue Iron AND Instrturr.—On Wednesday a meeting of 
Council in the Council room will take place at 9.30 a.m., and at 
10.30 a.m. the general meeting of members ; the Council will pre- 
sent their report for 1879, scrutineers will be appointed for the 
examination of the voting pa) _— Bessemer medal for 1880 
will be presented to Sir Josep! itworth, a selection of papers 
will be read and discussed. On Thursday, May 6th, at 9.30a.m., 
meeting of Council ; at 10.0 a.m., general meeting of members, a 
selection of papers will be presented for discussion. On Friday 
May 7th, at 9,30 a.m., meeting of Council; 10.0 a.m., general 
meeting of members, the reading and discussion of papers will be 
continued and concluded. The followin, po sora will be read :— 
“On Hard effec 


tures — Supplemen' Paper,” by Mr. Thomas Wrightson, 
PGS. Stoc “On the Manufacture of 


Bye-products in the pe of Coke,” by Mr. Henry 


mproved for 
Blast Furnace and other Gases,” by Mr. J. E. Stead, Middles- 
brough ; ‘‘ On the Spectroscopic Analysis of Iron and Steel,” by 
Mr. Alex. E. Tucker, Rhymney, and Mr. John Parry, Ebbw 


. Alfred H. Allen, Sheffield ; ‘‘On the 
ils at Naturally and Lowered 
Temperatures,” communicated by the Hon. Jowrafisk 
Minister of Public Works, St. Petersburg. The Council w 
decide the order in which the papers should be read. 


Soctgty or TELEGRAPH ENGINEERS.—At a recent meeting held 
at the Institution of Civil Engineers a very teeing moe by 
Professor Hughes, entitled, ‘‘ Notes on some Effects uced by 
the Immersion of Iron and Steel Wires in Acidulated Water,” 
was read, in which were shown some very remarkable effects of 
the action of acids on iron and steel wires. It was shown 
the mere dipt ing of a piece of iron wire in sulphuric acid ren- 
dered it highly brittle, and gave it many of the characters of 
steel. Professor Hughes also showed that iron used in conjunc- 
tion with zinc in a single fluid cell made one of the most constant 
batteries known, and was almost entirely free from the disturbing 
effects of polarisation. An excited discussion took place, during 
which Mr. Chandler Roberts announced the fact that he had suc- 

led in extracting hydrogen of twenty times the volume 

of the iron in which it was occlud or absorbed, thus 
showing an intimate connection between hydrogen and the 
brittleness of thewire. Professors Abel, Adams, Ayrton and Perry, 
5 derson, the president of the committee formed by the 
Institution of Mechanical Engineers to investigate the subject, 
and several others, tock pe in the discussion, The opinion 
seemed to be pretty gen that we were on the right track to 
form some idea as to the reason of that strange alteration of iron 
which renders it steel. Professor Hughes’s paper was followed 
by another by Mr. Stroh, in which some novel and very curious 
ects of currents of electricity were shown, by which wires, 
especially when of iron or steel, were welded or stuck together 
with considerable force, and in which the joints themselves pos- 
sessed considerable elasticity. A strange click or noise was 
heard in these joints whenever a current of electricity passed 
through them, associating the effect with what is known as 
Hughes’s microphone receivers. It was announced that Dr. 
Siemens, F.R.S., was engaged in pursuing his inquiries into the 
influence of the electric light on vegetation, and that he would 
shortly bring forward his most recent results, with some practical 
applications of dynamo machines to the fusion of metals in iarge 
in The meeting was very well attended, and 

subjects elicited considerable amount of interest, 
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: Richard Akerman, Stockholm—adjourned discussion ; ‘‘ On some 
: SS sssSsasa\>_—> Physical Changes occurring in Iron and Steel at High Tempera- 
C. B. Holland, Sheffield ; ‘‘ On the of Iron at 
j the Hirde Works, Germany,” by Mr. R. Pink, Westphalia ; 
: TS **On Reactions in the Open Hearth Process,” by Mr. Arthur 
Willis, F.C.S., Landore ; ‘‘ On an Improved Method of Utilisin 
g Further e Fresence 0 
> 
3 
¥ 
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Tue Metropolitan Rail Com has determined to con- 
tinue the use of the cee light, engluyed some months at 


Aldersgate-street station, and to use the same light in some other | kil 


stations. 

Tue strike of the navvies employed on the Monte Cenere 
branch of the St. Gothard Railway is at an end. It was caused 
by the failure of the contractor to Lee an engagement which he 
had made with the men to cease paying them in Italian paper 
meney and to their wages. 

Penpine the boring of the Ar! Tunnel, it is proposed to 
run a temporary isoeuued the pov Keg By the adoption of 
this ient, it is calculated that direct railway communication 
may be established between Austria and Switzerland in less than 
two years from the coming summer. 

Mr. Guitprorp Linpsay Mo.esworts, M. Inst. C.E., has 
been promoted from his office of Consulting Engineer for State 
Railways to the Government of India, to be Director-General of 


Railways and in the railway branch. Mr. 
Ww. bata ring has been appointed’ Director of Railway 
Cons' ion, 


THE National Car Builder says that a locomotive on the Penn- 
sylvania railroad made the fastest run on record a few evenings 
ago. It was ordered from the round house to the scene of an 
accident, and ran sixty miles in pee minutes and eight 
seconds. This is at the rate of a little under eighty miles an 
hour, and is a very remarkable performance. 


Srvce the 1st of Sagtemase last year 2971 miles of new railways 
have been completed in the United States, and there are at the 
present time 12,641 miles more in process of construction. The 
cost of the entire 15,612 miles of new lines is calculated to average 
28,000 dols, per mile. This will make an addition to the capital 
invested in American railways of no less than 337,000,000 dols.; or 
nearly £68,000,000 sterling. 

THE Roumanian Chamber has recently determined on making 
a State line of the railway system from Roman to Verciorova, by 
the Iron Gate of the Danube. The State lines now amount to 
1387 kilometres, viz.:—Roman to Verciorova, with branches, 
921 kilometres ; Bucharest to Giurgevo, 71; Jassy to Ungheni, 
21; Plojest to Predeal, 34: Roman to Itzkany, 295 3 Czernavoda 
to Kustendjie, 65. Besides these, there are in course of construc- 
tion lines of 86 kilometres from Buzeu to Maraseste, and of 160 
from Rimnik to Valcea and Croatia. 


From the recently issued Board of Trade returns it appears | Fran 


that at the end of December, 1879, there were fitted with con- 
tinuous brakes complying with the Board of Trade conditions 
452 engines and 2303 vehicles. With continuous brakes not 
com lying with the conditions, 662 engines and 3655 vehicles were 
fitted. ith brakes not even continuous, 987 vehicles were 
fitted. Of rolling stock not fitted with brakes there were 3719 
engines and 29,349 vehicles. During 1878 and 1879 there were 
added on the different railways 61 new engines and 1466 vehicles 
not fitted with brakes. 

THE Leeds Mercury records the ‘‘death of a veteran engine- 
driver.” On Thursday morning, at the Eccles Parish Church, 
the funeral of Mr. James Lamb Turner, of Cross-lane, Salford, 
took place. Deceased, who was a of uge, was assistant 
engineman on the ‘‘ Dart” on the on of the opening of the 
Liverpool and Manchester Railway, and was for many years after 
driver to the Manchester and Liverpool, the Grand Junction, and 
London and North-Western Railway Companies. He was for 
upwards of twenty years general secre to the Locomotive 
Steam Enginemen and Fireman’s Friendly Society, and also 
secretary of the Manchester branch of the same society. \ 

Some idea of the difficulties encountered in the use of the 
impure water in the locomotives in some of the Western States, 
says the American Railroad Gazette, may be formed from the 
following extract from a letter from a master mechanic in that 

ion :—‘‘ At this end of the road, where we have so much 

i water to contend with, we are obliged to change the flues 
every six months to get the ecale out of the boiler and from 
around the fire-box. Along with this we wash our engines 
thoroughly the best we can for every four hundred miles run, 
with a force pump and seventy re pressure, taking out the 
blind flues, mud head, and all the wash-out plugs in the 
sides and in the legs of the boilers, and even with this constant 
work vur flues will not last longer than six months without 
giving us a great deal of trouble from leaking on account of the 
mud and scale.” 

THE carriage of coal to London is more than ever in the hands 
of the railway companies, and chiefly in those of five great 
companies, at the head of which stands the Midland. In the 
first three months of the present year this company brought in 
522,978 tons of coal—an increase of about 19,000 tons over the 
quantity for the corresponding Pt’ of last year. The London 
and North-Western brought in 616 tons—a decrease 

000 tons. The Great Northern follows with 259,173 tons—a 
falling off of 50,000 tons. The Great Western brought in 
249,321 tons ; and the only other large railway contributor to the 
metropolitan coal supply is the Great Eastern, which brought 
179, tons. Some o lines brought in an gate of 


21,561 tons; and thus the quantity for the quarter is 1,605,036 | Ou’ 
ing period 


tons, while for the co: of last year 1,659,816 


tons were brought in. 


TuE following is taken from the specification for the Harlem | steat 


River Bridge of the New York City and Northern Railway 
Company, and is illustrative of modern American practice :— 
** Rivetting must be performed with power wherever possible, and 
the rivets must oo oof fill truly matched holes. Rivets must 
have hemispherical heads, and of uniform size for the same 
rivets throughout the work; heads must be neatly formed and 
, and be concentric with rivet holes, In all cases where rivets 
are used for transmitting strain, and not simply for holding parts 
a in the compounding of sections--the several parts 
to be united must be punched the exact size of the rivet to be 
used, assembled in position, and then reamed or drilled out 
exactly ,,in. larger, so that the cold rivet will have an absolutely 
uniform clearance throughout its whole distance, In rivettin 
oy" Mee pe no straining by drift bolts will be permitted, an 

e finished piece of work must be free from twists, bends, or 
open joints,” 

Tue Panama Railroad Ley rm Se report for the year 1879 
shows that railroad is 474 miles long. Its gross earnings in 1879 
were £431,273, or about £9080 per mile, Of these earnings 
£341,352 were directly from railroad traffic, which is at the rate 
of £7200 per mile, about one-twelfth of the earnings being from 
passengers, and —y nine-tenths from goods traffic. What is 
remarkable is that these large comnings should be made from so 
small a traffic. The whole number o gers carried was 
23,729; of tons of freight, 161,743. On the assumption that all 
were carried from ocean to ocean, the traffic amounted to 1,127,128 

nger-milés and 7,682,790 ton miles. ‘The traffic is equivalent 

thirty-three passengers and 224 tons of freight carried each way 
daily over the road. e large profits of the road evidently come 
from high rates. The average receipt for passengers in 1879 was 
about £1 4s., or about 6d. per mile, and the average freight receipt 
£1 16s, 5d. per ton (for rut miles hau!) or about 10d. per ton per 
mile, The proportion of working expenses to earnings from traffic 
were 33°8 per cent., which applied to freight and ngers alike 
makes the cost passenger-mile and 3°37d. per ton-mile, 
The Panama a dividend ‘y 
and for se years previously 12 per cent. 


last ear of no less than 13 per cent., the 


NOTES AND MEMORANDA. 


Tr has been stated that gold has been found in the ashes of crude 
petroleum, and in the residue in petroleum stills, 


Art arecent lecture at the Conservatoire des Arts et Métiers, on 
the “Industrial Applications of Artificial Refrigeration,” M. 
Raoul Pictet produced, says Wature, a veritable sensation by 
coining a medallion in frozen quicksilver of the weight of fifteen 
ogrammes., 

Accorpine to Herr Karpely, manganese and silicon do not 
harden steel low in gored” eir hardening effect decreases, even 
if the percentage of both is high, as the quantities of both grow 
equal. As long as the percentage of silicon is not much more 
than one-half of that of manganese, the hardening effect of both 
is noticeable, provided the percentage of carbon does not fall 
below 0°15 per cent. 

AT a recent lecture before the Society of Arts, when Dr. 
Heaton exhibited a large number of applications of Balmain’s 
luminous paint, a substance based upon the famous ‘‘ phosphorus” 
of Canton, and upon the powders investigated by 
Becquerel, a tube of ‘‘Canton’s phosphorus,” pre more 
than a century ago by Canton himself, was shown s 
phosphorescent properties. 

Art a recent meeting of the Academie des Sciénceés a paper was 
read on “‘ The Deformation of Glass Tubes under Strong Pres- 
sures” by M, Amagat. He shows by an experiment—with mer- 
cury—that the glass or crystal Hh the nearly 1 mm. internal 
diameter, and 10 mm. to 12 mm. external, which he has used in 
experiments on the compressibility of gases, do not sensibly 
increase in volume under pressures up to atmospheres, 


Somz new experiments of magnetic attractions have been 
described by M. Ader. Of various substances tried—wood, 

per, &c.—elder-pith was most attracted by a magnet. With a 

amin magnet capable of holding 100 kilogs., and having two 
small polar armatures 0°002 metre apart, he attracted at 
0°03 metre distance a suspended pith ball 0°005 metre diame- 
ter. He could raise it at a distance of 0°004 metre, and, once 
attracted, it was held, spite of shocks given to the magnet. 


A PHENOMENON which has lately attracted a good deal of atten- 
tion from meteorologists, is the difference of temperature of the 
two stations of the. Puy-de-Déme Observatory, the mountain 
station being often less cold than that at Clermont, 1100m. below. 
This difference was well marked last winter ; thus, in the space 
of two months and a-half 51 nights were less cold at Puy-de-Déme 
than at Clermont, the differences of minimum temperature ranging 
from 14 to 18 degrees, A study of the circumstances has 
enabled M. Alluard to establish this general rule: Whenever a 
zone of high pressure covers Central Europe, and especially 
ce, there is in our climates interversion of the temperature 
with the altitude. 


A CORRESPONDENT of the Scotsman, wri on Dr. C, W. 
Siemens’s recent experiments on electro-horticulture, to which we 
referred in our last, gives the following curious extract from the 
Border Almanac for 1873, headed ‘* A t Art,” and taken from 
the British—Kelso—Chronicle of Jan 12th, 1787 :-—‘“‘ Last 
Christmas Day, and frequently since, there was presented at 
table in Nenthorn House, Kelso, large asparagus, pease, kidney 
beans, and cauliflower, 7 as good as in summer, all pro- 
duced without the help of a hothouse, flue, or anything of the 
like nature. The gardener there lately produced a grown salad 
from the seed, in a close room, in the space of twenty-two minutes 
and a-half, before a numerous company, by the power of elec- 
tricity.” 

New luminous tubes have been brought out by M. Trive, who 
introduces a Fizeau condenser into a great Geissler tube. The 
two poles of a current from a Rubmkorff coil terminate in this 
condenser by means of the ordinary electrodes, which are soldered 
into the glass and are attached to the eleventh and twelfth sheets 
of tinfoil. When the induced current passes into the condenser, 
if the tube still contains air at ordinary pressure, the us 
rumbling is heard. If a vacuum is generally made in the tube 
the rumbling diminishes, and when the pressure falls to 003 or 
004m.—‘118in. to ‘157in.—no sound is heard; but a brilliant 
white light appears, shimmering like oat from the leaves of 
the condenser, and entirely different from the phosphorescent, 
pale, and flickering light of the Geissler tube. 


‘‘ Tue Freezing-point of Alcoholic Liquors” is the subject of a 
ren in a recent number of the Comptes Rendus, by M. Raoult. 

‘or solutions containing 0 gr. to 10 gr. alcohol in 100 gr. water, 
the retardation of the freezing-point resulting from addition of 
1 gr. of alcohol is constant and equal to 0°377 deg. ‘The lowerin 
of the Seering- ones below zero is proportional to the to’ 
weight of alcohol dissolved in a constant weight of water— 
whence, probably, the alcohol here exists in the anhydrous state. 
For solutions with 24 gr. to 51 gr. alcohol in 100 gr. water, the 
retardation of the freezing-point, on adding each gramme of 
alcohol, is constant and equal to 0°528 deg. The total lowering 
below zero is not proportional to the to’ Mees of alcohol, so 
that the dissolved y is ay a hydrate of alcohol, at least 
between — 10 deg. and — 24 deg. M. Raoult gives a table of 
freezing-points of various fermented liquors. ese are always 
lower than for equivalent mixtures of alcohol and water. The 

point descends as the freezing progresses, 


Wir the aid of an improved lantern for the oxyhy 
light, invented by Mr. Holman, of the Franklin Institute, “ 
terbridge, jun., lecturing lately to the Institute on ‘‘ Coins 
and Coinage,” made some interesting experiments, projecting 
enlarged images of ancient and modern coins on the screen with 

sharpness and brilli » and showing the cupellation of 
gold and silver. In this latter a little ‘“‘cupel” or crucible of 
calcined bone-ash was held in the focus of the condensing lens by 
means of a coast thick copper wire, and its image ap’ on 
the screen much enlarged. e cupel was then heated white-hot 


to possess 


sized | With an —eeorenn wees A weighed sample of gold alloy 


containing metal was inclosed in an envelope of Sheet lead 
pressed into the form of a bullet ; this was dropped into the cupel, 
and was immediately melted. As the lead became oxidised it was 
— absorbed in the mel, forming a dark ring at the 
ttom. A little sheet of light was noticed moving over the 
surface of the molten metal as the precious metal became exposed, 
then, at the moment when the lead was mys ogy | absorbed, 
carrying with it all the base metal of the alloy, the purified 
recious metal became visible as a brilliant globule, reflecting the 
ight like a mirror. 

For some purposes Dodé’s system of platinising glass is appli- 
cable to the uction of mirrors. has 
given as a method of platinising glass surfaces :—100 grammes of 

latinum are dissolved in agua regia, the product evaporated to 
ryness, and then thinned with essence of lavender, or any essen- 
tial oil. 25 grammes of litharge, or similar preparation of lead, 
is then ground finely on a grass slab with a glass muller, using 
va A essential oil for thinning. These separately proper are 
mixed together, and ground to effect incorporation. This com- 
position, thinned to a proper consistency, forms the material for 
thinly covering glass surfaces with a brush, known as bright 
platinum ng. The glass thus treated is heated in a mu 
oven or furnace, like those used for gilding glass. When the 
latinised + oy is taken out of the muffle, it will be found to 
ve a@ permanent covering. Varieties of 
lass may be obtained, according to the nature of the g used, 
good or other pure white glass, may be 
by simply spplying the composition at the back, as in ordinary 

vering. ery superior results are obtained, when only a 
medium quality of lass is used, by coating both sides with 

composition, which case only one heating operation will 


MISCELLANEA. 


Tue Local Board of the newly-formed Local Board of 
Madeley have elected Mr. George Stevenson to be their sur- 


veyor. 

Tue French Atlantic Cable steamer, Pouyer-Quertier, which is 
laying the Brest_section of the French Atlantic cable, arrived at 
Penzance on the 27th inst. from Falmouth. It was expected 
that she would lay the shore end within the next few days. 

Messrs. CoRBETT AND PEELE, Shrewsbury, have just published 
@ new catalogue of their agricultural machinery, showing, among 
other things, the construction of the winnowing and dressing 
machines for which they have been awarded the first prize at the 
Sydney Exhibition. 

Ar a recent sitting the Roumanian Chamber granted a conces- 
sion for erecting a large powder manufactory, to be ready for 
working within two years, and the concession to last for fifteen 
years. The minimum production of powder to be turned out 
annually is 150,000 kil mes, but in time of war the factory 
must be able to produce 500,000 at the lowest. 

THE Gazette de VAllemagne du Nord. states that the following 
new lines of canals have been surveyed, and will probably be 
shortly undertaken from the Rhine to the Moselle. Canalisation 
of the Maine between Frankfort and Mayence; from the Rhine 
to connect with the Weser and Elbe; from the Ems to the 
Jahde; from the Elster to the Saale; from the Elbe to the 
Spree ; from the Oder to the Spree; from the Danube to the 
Oder ; and canals connecting Rostock with Berlin, and Stettin 
with Berlin. 

THE following return of the number of volumes issued during 
the week ending April 17th, from the Mitchell Library, Glasgow, 
shows how well such institutions are there appreciated :—History, 
blegra hy, &c., 1358; law, politics, and commerce, 219; arts 
and sciences, 1420; poetry and the drama, 608; language, 169 ; 
prose fiction, 771; miscellaneous literature, 2219; theology and 
philosophy, 579; total, 7343. Daily average, 1224; correspond- 
ing wee! Tost i year, 1193; issued to ladies, 17. ‘Total from com- 

t—Novem' ber 5th, 1877—728,084. 

THE recent — in prices in the American iron trade of 
about 25 per cent. oe an end to several contemplated and 
existing movements for higher wages among the ironworkers. In 
some cases fires have been drawn and mills closed, but there is a 
good demand at the lower prices, and, says the Philadelphia 
correspondent of the Z'imes, all our millscan have steady empioy- 
ment if too large profits are not demanded. The reduction was 
mainly designed to check importations of English iron, which 
could undersell American at the high rates nominally prevailing, 
but which were actually paid in only a few transactions. 


In the week ended March 21st last the Lucy furnace No. 1— 
20ft. across the boshes—made 845 tons 1720 Ib, of pig iron. Thus, 
says the American Manufacturer, Pittsburgh furnaces continue 
to lead the world. It is further stated that this furnace went in 
blast November, 1876, and has been —* continuously, on a 
single lining, up to this date, having made 100,141 tons of 
iron up to Starch 21st, 1880. The furnace is still blowing, and 
doing well. Lucy No. 2, lined with the same stock, has been in 
blast since September 27th, 1877, and up to March 2st last had 
made 75,000 tons of iron, and is still in good condition. Thus, 
during the two and a-half years in which Lucy No, 2 has been 
blowing its average weekly production has been about 576 tons. 


Somx important statistics have just been issued by Mr. Francis 
Brame, the United States Vice-Consul, in Birmingham, giving a 
comparison of the business transacted at the consulate for the 
quarter ending March 31st last, and the corresponding quarter of 
1879. ‘The figures relating to hardware, cutlery, steel, and iron 
show that this district has shipped to the United States more of 
this class of product during the first three months of this year 
than in the same period of 1879 by £106,311 worth. The figures 
were ; 1879, £11,004; and 1880, £117,316. Of metal for shea ing. 
in the quarter this year £9777 worth has been dispatched, 
as inst only £45 worth in the quarter of last year. More 
anvils and vices by £3155 worth were shipped this year than in 


cards, papers, samples, &c. In 1873 the number of these is cal- 
culated to have been 3,957,850,639, and in 1878, 5,602,633,527, 
This ‘rate would 


HiruErt0o, and at the present moment, agricultural machinery 
is imported into Russia free of duty, most of it coming, of 
course, from English firms, and this is an import of about eight 
to nine millions of poods per year, representing a value of 34 to 
35 million roubles. It is proposed by the Tariffs’ Commission to 
place a duty of 1 rouble 25 kopeks per pood upon this class of 
imports, which must naturally make a great difference to English 
importers of agricultural machinery, ‘The duty of 5 kopeks per 
pood on pig iron is to be raised to 10 and 15 kopeks, and nearly 
all imported iron goods are to suffer a corresponding increase of 
duty.. Steel, however, is to have a decrease from 80 kopeks to 
20 kopeks per pood, the new duties proposed it is estimated 
that an income of 28,000,000 roubles, or about 18 per cent. of the 
value, will be produced, as compared with that produced by the 
p t tariff ting to only 15,000,000 roubles, or 8 per cent. 
of the value. The American duties on the same articles in the 
same quantities give about 70,000,000 roubles, or 44 per cent. of 
the value. 

Tue United States charge a heavy duty on hoop iron. To 
evade this duty in some measure, it has become the practice to 
import hoops cut to length. The question has, however, been 
brought before the United States Government, and at a Cabinet 
meeting held on the 12th ult., Mr. Secretary Sherman read a 
communication which he had addressed to the Speaker of the 
House of Representatives, containing a full statement of the 
facts connected with the hoop iron case, and giving the conclu- 
sions arrived at by the Attorney-General, which are to the effect 
that the present decision, so far as it affects these cut hoops, 
however well founded it may be technically, is clearly contra- 
dictory to the general principle of discrimination adopted by the 
Act of 1864, and that a verdict in the New York caseis not 
satisfactory for the purpose of establishing the principle. The 
Secretary states his concurrence in the opinion, believing that 
the distinction between cut hoops and hoop iron is a distinction 
without a difference, and that the adinission of these cut hoops 
at an ad valorem duty of 35 per cent. is a violation of the true 
intent of the law. But considering the fact that the present 
decision of the department has been in force for over a year, and 
that purchases of these cut hoops have been made in = 
tities for shipment to the United States, based upon the faith of 
this decision, he deems it proper to submit a full statement of the 
fact to Con; , with the s tion that the case is one calling 


for further legislation ; but that should Congress fail to take an 
action on the subject by the first of April, he shall then deem it 
his duty to enforce the former ruling of the department, which 
charges the specific duty imposed 


these cut hoops. 


by the law on hoop on 


: 
A PRELIMINARY agreement has been made with a firm of con- 
tractors for the execution of a railway over the Brunig Pass, 
The total cost of the undertaking is not expected to exceed : « 
7,000, 0008. 
Ir has been lately estimated by a German writer that should : 
the European postal traffic increase in future at the same rate as 
- the five years 1873-78, it would at the end of the century 
give, for 1898, 22,460,141,670 articles, and for 1900, yx 
26,053,764,387. A doubt is expressed as to whether such < 
a rate of increase can be maintained, though it is to ; 
be remembered that in most European countries the advantages 
of cheap postage have only been enjoyed a short time, and the 
great facilities of international correspondence are quite recent. 
The telegraph system must attract an ever increasing share of ¢ 
correspondence to itself; hitherto, however, its influence has 
been perceptible in an increase and not in a decrease of postal 
traffic, for with nearly every telegram sent a letter is associated. ie 
| ; 
De requisite, 
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WATER PRESSURE ENGINES FOR MINING PURPOSES. 


MESSRS. HATHORNE, DAVEY, AND CO., LEEDS, ENGINEERS, 
(For description see page 312.) 


| 


Fic. 


HYDRAULIC PUMPING ENGINE, HUTTON HENRY COLLIERY, WINGATE, DURHAM. 


Fic.9 —— HYDRAULIC PUMP NC ENCINES 


| 

Hi 


ill 


} 


HYDRAULIC PUMPING ENGINE, SALT MINE, WESTPHALIA. 


FIG AWD OID | 
ave | | : 
: | | | 
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i | 
HYDRAULIC PUMPING AND WINDING ENGINES, LEAD unin’ 
- 2.0 | 
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GENTS FOR THE SALE OF THE 
ENGINEER. 


PARIS.—Madame Bovveau, Rue de la Banque. 

BERLIN.—AsuHer and Co., 5, Unter den Linden. 

VIENNA.—Messrs. GEROLD and Co., 

LEIPSIC,-—-A. TWIETMEYER, 

NEW YORK.—Tue Wititmer and Rogers News Comrany, 
81, Beekman-street. 


TO JORRESPONDENTS, 


*,* In order to avoid trouble and confusion, we find it necessary to 
inform correspondents letters iry addressed to the 
to and ering’ ode hat 
answers received by us may be fi to their destination. No 
notice will be taken 0 do not comply with 

*.* We cannot undertake to return drawings or manuscripts; we 
must request correspondents to keep copies. 


therefore 
tainé 
fag publication, but as a 
notice 


anonymous 

M. A. W.—We shall comply with your at the proper time. 

A Junior urea @ screw is simply the area of the 
lescribed by the tips of the blades. 

G. K. T-—The Ui States and the colonies hold out no advantages 

for engineers. Go wherever you are likely to have most in 


RATLWAY SWING BRIDGES. 
correspondent name several swing 
Sheffield, Apri 27th. M, 


PONCELET WATERWHEELS. 
(To the Editor of The Bngineer.) 

to your correspondent’; , the second water-wheel 

erected at the Houghton Steam and Water Mills, 

Maidstone, ‘April 24th. 
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MEETINGS NEXT WEEE. 

Crvim Ena —Tu A 4th, at 

ton om the tuesday, May 4th, 8 p.m. 


Society or Encingers.—Monday, May.8rd, at.7.80p.m.:.“ The Design 
,” by Mr. Graham Smith, the leading 


MECHANICAL ENoIvEERS’ at 
‘Estimation of in Com; C. E. Grover. 
. P. Muir. “On the Conductivity of 
Society oF ArTs.—Monda: Meg at 8 p.m.: Cantor 
Edis, F.S.A. Dra 
ilding. Furniture an esday, inary 
meeting, “ tho of Verte 


Mr. John C, Morton. 


DEATH. 


On the 25th inst., at , Mr. D 
Goditons Tuomas Dyson, 0.E., aged 77,{late | half th 
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THE 100-TON GUN. 


in a re subject to slight modification accord- 
0 


report 

summed up. as _ follows :—Su 

ing the gun to be made as ified, it was sufficiently 
roe pty | to resist about three times the strain 

that should fall on it from a battering charge exploding 


bi 
»” by Dr. Hodgkinson, 
pounds,” 


. | recently obtained in Englan 


|A careful examination shows that the 


pro rtion of 5.to 4, and is about equal proportiv’ 

t of other guns made on the same system, as wel 
as all their other service guns; and there is no evi- 
dence of bad material in the investigations made 
by the commission up to the present time. They point 
out that the fact that the tube yielded at the natural 
line of least resistance, that is the junction of the 
cylindrical and conical portions of the chamber, argues 
that the metal was sound, inasmuch as any flaw would 
have furnished a weak place of its own. Consequently the 
gun being more than sufficiently strong to resist the 
normal pressure of explosion of a battering charge, the 
commission are driven to the conclusion that the charge 
was fired in such a way as to give rise to an abnormal 
pressure in the gun, arising, it is suggested, from irregular 
ition, such as may occur in firing an untubed charge 
of great magnitude with an axial vent. The commission 
recommend the further ae of this subject, on 
which they observe Captain Noble’s riments furnish 
the only data hitherto obtained. 
they s a reduction of the present battering 
charge from 551 Ib. to 507 lb., which is to be made 
up in a cartridge with a tube to ensure the regular 
prone of the powder. They hint in no way at any 
teration in the construction of future a. Such a 
‘conclusion must be highly satisfactory to Elswick. We 
must ask, however, how far it will be endorsed 
ign in England? Some months ago few would have 
prepared to recognise readily such a source of 
danger in the mode of ignition of powder in a gun, 
This is, however, a fact that has recently come to our 
‘knowledge, having — rise to very remarkable results, 
For example, at Shoeburyness six weeks since, the 
pressure in the bore of a gun was increased from 18 to 
30 tons by the substitution of 5 lb. of R.L.G. powder 
for 5 lb. pebble in a 105 1b. charge, and we have heard 
of another recent experiment carried out at paris 8 

when a rear vent was employed to fire an untu 
cartridge, by which means the pressure was raised from 
18 tons to 50 tons, and this without any material in- 
crease in the velocity imparted to the shot. The figures 
which we give elsewhere of experimental with a 
Vavasseur gun in Woolwich Arsenal tells the same 
. It is easy therefore to see that, if the Italians 
fill their powder chamber with a very large charge, 
in a cartridge which is not tabed, and which is 
fired he rg of an axial vent, an abnormal action is 
very likely to be caused, the powder being partially 
ignited in an irregular manner, and waves of local force 
generated such that the whole of the nascent gas is thrown 
into violent oscillation, and a sudden abnormal strain 
brought to bear on the breech of the gun. This may 
happen in a comparatively small charge, and two causes 
exist to the” evil here—namely, the 
magnitude of the charge, and the peculiar nature of the 


n the meantime 


jose employed, On February 18th, 1879, Professor 


sborne Reynolds referred in a paper to the bursting of 


the Thunderer gun, when he said compression might 


cause a charge to explode almost like d. ite. {n a large 
charge there exists the possibility of aggravated effect 
of the progressive powder certainly suggests the possibility 
of further trouble, When fired with 275 lb. of Waltham 
Abbey powder, a pressure was obtained in early experi- 
ments with the 100-ton gun of 21°4 tons, with a velocity 
of 1542°8ft., while 551 1b. of powder 
subsequen y. gave a pressure of only 20°38 tons, and 


depended on the proper progressive action of the F'ossano 
ea many of our readers know that the 


gy re is moving away, and the space behind needs to 
MA 


d, considered together 
with the circumstances of the case, furnish only 
= to a most violent and strain. 
the Woolwich Gun Factories is.a gutta-percha im- 
— of the broken portion, just brought home by 
eneral Younghusband, which shows the line of 
coincident with the angle at the base of the cone for 
e circumference, and a little further back for 
too ready an me _ro of how this ight be 
the other half. We believe that in Woolwich the 
gel opinion has been that the steel tube ma; 
rst have yielded from wave action.of an abno 
r occurring in one round, and that the gun 
was drawn asunder on firing the following round. 
i tube was 
sound, and had received no injury in proof a year 
. This idea in no way militates against the expla- 
nation given of the cause of bursting, but it does not 
appear to be entertained by the Italian Commission, 


cient in itself to resist a strain of 19°73 tons, while in 
Woolwich a considerably lower estimate is made of it. 
In the Arsenal value has always, we believe, 
been set upon hooking the coils longitudinally. Mr. 
Fraser in the 


ve, NOW. 


value of this will be specially felt 


perhaps because they estimate the bite of the coils suffi- | The 


when we find ourselves in the presence of unexpected 
forces acting violently in the longitudinal direction. We 


are not so familiar with the details of the build- 


F 
= 


range of our experience, and we are suddenly taught how 
easy it is to overstep the line of safety and the limit 
of knowledge and find ourselves dealing with un- 
expeoned and uncontrollable forces. It may be long 
ore we master the question of the ignition of large 
of powder so as to secure free access for the flame 
to all parts and a constant trustworthy action of explosion. 
In the meantime what isto be done? The Italians content 
ing c i ntinuing their experimenta[ 
c and we ara not be surprised to hear before 
long that prismatic 3 yaad has at all events temporarily 
displaced the so-called progressive powder. We do not, 
however, contemplate other nations copying them at 
resent, It appears to us as if recent events had com- 
ined rather to give a check to the manufacture of very 
rges of slow- powder ten to encourage 
increase in len sae than in calibre and absolute 
weight, that long of comparatively small calibre 
have obtained results out of proportion to their weight. 
With the introduction of breech-loaders this is likely to 
increase ; and what is of special importance, with a view 
to extending the practical range of effective artillery 
fire, accuracy improves also, At Shoeburyness we hear 
during the last few weeks that the new 8in. breech-load- 
ing wick gun fired at five degrees, obtained the 
remarkable results of a range of over 4500 yards, with 
an error in range of about ten yards, and deflection of 
about 4ft. At twelve d a range of nearly 7700 
ya we believe, was obtained with errors of about 
double the magnitude of those at the shorter range. We 
at present a to see the greatest achievements in 
gunnery in this direction, our vessels see armed 
with long, powerful, and accurate breech-loaders. It 
will be longer perhaps before we see a 200-ton gun than 
was at one time expected in either our own Arsenal, or 
that of any other nation. 


THE TAY BRIDGE INQUIRY. 

Tue Tay Bridge inquiry bids fair to rival the Tich- 
borne case. The printed minutes of evidence already 
make bulky volumes; and many thousand questions have 
been put to and answered by dozens of witnesses. But 


we fail to find the slightest evidence that the inquiry . 


has even yet advanced far beyond the preliminary stage. 
The circumstances of the investigation are exceptional, 
and contribute largely to its prolongation. The Court 
may be said to have two distinct issues to try, and there 
are three distinct parties before it. To illustrate the 
effect of this we may point out that on Wednesday, Mr. 
Brunlees being asked by Mr. Trayner whether a brick 
ov would or would not be as strong as an iron pier, Mr. 
idder,Q.C., counsel for Sir Thomas Bouch, at once objected 
to the question, which he urged had nothing to do with an 
inquiry into the reasons why a bridge with iron piers fell 
down. Mr. Bidder was clearly right, ing that his 
definition of the nature of the duties of the Court was 
also right. But Mr. Rothery allowed the question to be 
put, explaining that the Court sat not only to consider 
why the main spans of the Tay Bri were destroyed, 
but whether the ne: portion of the structure was 
fit for use in the event of the main spans being replaced ; 
and hs pointed out that a very grave responsibility wo 
devolve on the Court if, alter sanctioning the repair 
of the bridge, another. portion of it should tumble 
down in a month after it was reopened. The object of 
the Court was, he said, to obtain ali the information 
pea from experts, and the opinion of such a man as 
r. Brunlees, on the relative merits of brick and cast 
iron piers was worth having to guide the Court in 
arriving at a decision concerning the future of the bridge. 
Court for these reasons ruled that the question 
might be put, and Mr. Brunlees replied that, other 
being equal, cast iron trestle piers were just as 
as brick towers. It will be seen that if su 


ques- 
tions and answers are to be permitted, then the scope of the 
inquiry will be much enlarged. Thus then the as: 


we have said, is trying two issues, so to speak, at on 

namely, the cause of the destruction of a portion of the 
i the fitness of the remaining portion for its in- 

Again, three more or less distinct 


geet generally as that advocated from 
a by Sir W. Armstrong. Krupp that he employs hooks, ws 
but it is to speak definitely about them, as 
he has never furnished us with a section showing the con- 
struction of his guns. Our present business is, however, 
with the 100-ton guns constructed for the Italian Govern- | eee 
| ment in the first instance to come up toa much lower y) 

standard than that actually attained, and consequent! 4 

gradually called upon and expected to bear nice ‘ | 

more than eregeny specified. It is to be borne in z 

mind that while’ we are the purchasers and the 

manufacturers of our own guns, no private firms 

are in the same position. In this case, for example, 

it is not to be peppered that the Italians wished to 

have guns of longitudinal strength enormously 

tionate to all others in their service, with which they 

were in this respect abundantly satisfied ; consequently i 

whatever possibility might exist of introducing such an 

element, it might probably be uncalled for and the extra 

cost of it unwelcome. As to this matter the Italian . 

—- Commission speak plainly ee both as to their 

requirements and as to the complete fulfilment of them | 

by the Elswick ——. 

We are now, however, brought face to face with the 
—— serious fact that our knowledge of the behaviour of : 
powder in gigantic charges is very imperfect ; our safety 

in dealing with them is, in fact, dependent on our Po 

securing conditions similar to those that come within the ; 

| 
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substance of this consists of a mixture of slow and quick ‘ 
burning powder, so ya that the slow burning should 
first ignite, and the quicker only generate when the 
powder be disarranged, in addition to any wave 
action, we shall have a double cha to deal with. 

ing the piers of the spans. The con-} employed in the Duilio guns, which it ap is no : 
longer made of mealed powder and grains pressed 
NOSES Raat together, but of a cake wholly made of granulated : 
powder, worked into 2in. cubes, each weighing about half 
a pound, The density is considerable, and the rate of ei 
ning slow. Many charges have been examined, Ta 
hd no loose powder found in them, but the cer- Dee 
ainty of the pve action when fired with an 
axial vent is the element we question. The results 
_ 
| 
_ THE conclusions of the Italian Commission on the burst- 
ing of the Duilio’s100-ton gun, of which Admiral San Bon, 
Commander-in-Chief, is president, have been now ex- 
pressed 
ing to t 
is ger guns the pecu element o ongitudina strength 
due to ince trunnion hoops by welding, and 
to an we here 
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issues have been raised by the Board of Trade, by Sir 


Thomas Bouch, and bythe contractors. The Board of e 
was improperly design constructed. 
Bir Thomas Bouch asserts, on the other d, by Mr. 
Bidder, that the bridge was well designed, but that it 
was thrown down by a second-class carriage and a guard’s 
van being forced off the rails by the wind ; these coming 
in contact with the side of a girder injured it, and the 
whole structure being just then strained tothe uttermost by 
the hurricane, wasatoncedestroyed. Mr. Webster, Q.C., for 
thecontractors, pleads that the workmanship and material 
were excellent. It will be seen that grave difficulties 
beset the counsel for Sir Thomas Bouch and Messrs. 
Hopkins, Gilkes, and Co. Thus if Mr. Bidder were to 
urge—and he appears not indisposed to do so—that the 
design was ote but that the workmanship and material 
were sufficiently indifferent to contribute to the catas- 
trophe, it would be at once asked how Sir Thomas 
Bouch, as superintending engineer, came to pass ba 
material and bad workmanship? and it would be very 
difficult to answer this. Such a line of defence, however 
successful, coyld only shift the responsibility from one 
of bis shoulders to the other. Again, it will hardly serve 
the —— of the contractors to assert that the design of 
the bridge was radically and that workmanship and 
material had nothing to do with its fall, because it appears 
that in many details the contractors had suggested modi- 
fications in the design to Sir Thomas Bouch, and he had 
adopted them. Certain of these details turn out to be of 
much importance ; for example, we understand that 
the bolts in the ties had been originally designed to 
be 14in. in diameter, but Mr. Grothe suggested that 
they should be made ltin. This was done, and it 
was ur; on Tuesday a competent witness, Mr. 
Joha hrane, M.I.C.E., that these bolts bent because 
they were not thick enough, and contributed largely 
by their bending to the downfall of the bridge. Messrs. 
Hopkins, Gilkes, and Co. would perhaps willingly shift 
the responsibility on to the design, and Sir Thomas 
Bouch would like to shift his responsibility on to the 
workmanship and material. But, so far as has appeared 
as yet, it is clear that the operations of the engineer have 
been so mixed up with those of the contractor that it 
will be next to impossible to divide the responsibility. 
If one is to blame, all are to blame ; if one escapes, then 
must the others go scot free. Such then being the cir- 
cumstances of the inquiry, we may proceed to consider 
the line which the evidence recently given has taken. 
Hitherto Mr, Bidder, Q.C., has done more work than 
the rest of the counse ; we He has since we 
last wrote cross-examined Mr. Law, Mr. Grothe, Mr. 
Cochrane, Mr. Brunlees, and other witnesses. So far he 
has met with very indifferent success. On certain 
assumptions, he elicited a statement from Mr. Law 
that a wind-pressure of over 60lb. to the square foot 
would be required to overturn the bridge ; but, according 
to Mr. Law and other witnesses, the conditions 
assumed could not have existed. However, he made 
a good eed and rather nonplussed Mr. Law on the 
assumption that the diagonal tie-bars were initially 
strained to two tonseach. It so — that Mr. Law 
also assumed this in calculating the stability of the 
bridge, and Mr. Bidder would fain have pinned him to 
it that they were so strained ; but Mr. Law protested 
that he never believed any such initial strain had been 
t on the ties, and that he had only taken two tons 
use that assumption was very favourable to the 
bridge, and, to make his calculations, he must assume 
something. He then, in reply to a question put by Mr. 
Bidder, said that if he were designing a bridge he would 
certainly provide such a margin of safety that it would 
sustain a wind pressure of 70 1b. on the square foot, and 
much more, and immediately afterwards uttered one of 
the few —~ that have enlivened the inquiry. 
r. Law, do you suppose you would go to in a 
gale, blowing 70 lb. to the square foot?” asked Mr. 
i “ Well,” was the reply, “I should go indoors,” 
and the laugh which followed was with Mr. Law, and 
against Mr. Bidder. Mr. Bidder pressed him very hard 
on the question of the destruction of the bridge by the 
train, but he elicited nothing satisfactory. As this is the 
main line of Sir Thomas Bouch’s defence, and as it has 
now been fully unmasked by Mr. Bidder, who stated that 
he did not want to observe any seérecy about it, we may 
explain here the nature of the arguments he used. The 
train consisted of six vehicles and the engine and tender. 
The first four carriages have escaped total destruction, 
but the last two—a second-class carriage and a guard’s 
van—are smashed to atoms. Mr. Bidder contends that 


carriage as on its leeward side. 
endeavoured to find a flaw in Mr. Law’s calculation that 
a force of about 41 lb. per square foot would overthrow 
the second-class carriage on the rails; and we may say 
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here to illustrate with how much care the calculations 
have been made, that Mr. Law took into consideration 
the rise of the rocf in the middle as tending to keep the 
train down on the rails, the vertical component of the 
wind — blowing on the inclined roof surface being 
of sufficient magnitude to be worth consideration. Mr. 
Law, however, maintained successfully that his figures 
were right, so Mr. Bidder made nothing by his cross- 
examination in this respect. On Wednesday morning 
Mr. Brunlees was cross-examined by Mr. Bidder, and it 
may suffice to say that in reply to suggestions concernin 

the carriages coming in contact with the girders, he said, 
that nothmg about the catastrophe, or the evidence sup- 
plied by the remains of bridge or carriages, suggested or 
could be made to suggest to him that a carriage had ever 
come in contact with the girder. “Ts it nota fact,” said 
Mr. Bidder, “that the second-class carriage offers 
evidence that it was dragged against something?” “Oh, 
yes,” said Mr. Brunlees, “all the footstep irons are bent 


d | at the leeward side toward the rear of the train.” This 


was the first scrap of evidence Mr. Bidder had got in his 
favour from Mr. Brunlees, but before he had time to put 
another question, the witness added dryly, “They are 
also all bent to the rear of the train on the windward 
side.” Mr. Rothery then put some questions, and elicited 
that, although the four carriages were, as Mr. Bidder 
urged, found standing on their wheels, yet that, as matter 
of fact, the girder lay on its side, and the carriages stood 
not on the rails, but on the side of the girder. The 
wheels in short acted like ballast, and brought the 
vehicles upright as they sank in the river. It is not 
a that Mr. Bidder sat down, saying that as far 
as Mr. Brunlees was concerned, “he was just where he 
started.” We do not know what further evidence may 
be adduced, but up to the present, Mr. Bidder has not 
succeeded in obtaining any support for Sir Thomas 
Bouch’s theory from the witnesses whom he cross- 
examined. 

There can now be no doubt that the iron used in the 
bridge was of far better quality than was at first supposed. 
The tie bars, for example, tested by Mr. Kircaldy, have 
broken with 24’8 tons, 26'1, and 25°6 tons per square inch. 
We do not know what the elongation was, but the break- 
ing strains indicate a hard, and possibly brittle, iron. To 
the design and mode of construction, then, we must look 
for the cause of failure. Mr. Brunlees stated that he had 
roughly calculated that a force of 40 lb. on the square 
foot was the most that the bridge could sustain without 
overturning, without the aid of holding-down bolts, that 
is, regarding the pier as a rigid structure which could 
only fail by overturning. With the aid of holding-down 
bolts, we gathered that he considered 60 lb. as the 
maximum strain which the bridge could sustain; and 
here an important point arises for consideration. Accord- 
ing to the evidence of Mr. Law, Mr. Brunlees, and 
Doctor Pole, the bridge could have been overset, no matter 
how excellent the piers were, with a wind pressure of 
not more than 40 lb. on the square foot. There seems to 
be evidence that the —— was useless, and may be 
disregarded. According to Mr. Brunlees it was never 
called upon to act. If it had been good, still sométhing 
like 60 Ib. could have overthrown the bridge. Now, 
Mr. Brunlees was asked on Wednesday concerning a 
bridge which he put up in the Brazils, at a great 
altitude, for what pressure he allowed ; but he showed 
that owing to the conformation of the country any wind 
of violence must blow parallel to the bridge, and conse- 
quently he had not to provide at all for exceptional 
strains of the kind in question; but had it been otherwise, 
he would with his then knowledge—-twenty years ago— 
have allowed for 251b. or 301b. pressure. But he went 
on to add, “I should have made the bridge strong 
enough to withstand, not 251b. or 301b. per square foot, 
but five, and probably six, times as strong.” In other 
words, he would have built a bridge which could not be 
overthrown by a less wind force than 150 1b. to 200 1b. on 
the square foot. It seems to be clear either that Sir 
Thomas Bouch assumed a much less wind pressure than 
Mr. Brunlees would have reckoned on, or that he intro- 
duced a much smaller factor of safety. ‘ar as we 
can mgd from the evidence the bridge could not 
possibly have sustained more than 401lb., assumin 
that the anchorage was no use. If Sir Thomas Bouc 
took it for granted that the wind would never 
blow with a — force than 10 lb. on the square foot. 
This gives a factor of four to one; but according to the 
evidence supplied by Mr. Grothe, it seems that Sir 
Thomas Bouch took the pressure registered in what is 
known as the nee Charter gale—viz., 21 lb. on the 
square foot—as a basis. This brings the factor of safety 
to less than two to one. Again, if we assume the holding- 
down bolts to have been efficient, then the factor of 
pally is but three to one, or about half what Mr. 
Brunlees would have allowed; and all this, be it re- 
marked, on the assumption that the workmanship was 
excellent and the materials equally good. 

It is worth notice that Mr. Brunlees stated that out of 
four thousand columns in the Solway Viaduct, only 
thirty-three were found to have cracked up to 1873. 
These when directly under the rails Mr. Brunlees had 
removed and replaced with others, but when the splits 
occurred in raking columns he had them hooped with 
wrought iron. Since 1873 not a column has failed. 
because in every column a small hole has been bo 
which lets the water escape, the columns not being filled 
with cement. 


STEAM BOILER 1NSPECTION. 


SEvERAL boiler inspection companies now compete for 
public patronage, and the result is, upon the whole, 
apparent satisfactory. Not content with issuing dry 
tabular statements concerning the work done during the 
year, the chief engineers of the companies in question 
‘wesw at least once a year—in some cases much more 


requently—somewhat elaborate treatises on subjects 
cognate to the explosion of steam boilers. Most of the 


companies, again, now 


to report on the per- 
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formance of steam engines in mills and factories worked 
in connection with insured boilers; and the result of the 
observations of competent engineers made on the work- 
ing of such engines is instructive and useful. We do 
not find that on matters of opinion boiler engineers agree 
any better than other experts; but the discordance of 
opinions to the of which are 
speaking, and not. unfrequently renders it. very. liv 
reading. Such quarrels, if quarrels they can be called, 
do not interfere with the performance of the duties dis- 
charged by the companies, or associations, or societies; and 
there is no room to doubt that they are doing very good 
work ; work so , indeed, that it daily becomes more 
and more doubtful if the interference of Government in 
the direct inspection of steam bvilersis wanted. It would 
seem that what is most needed now in the shape of 
legislative interference is some legal expedient by which 
those who are guilty of culpable negligence in the work- 
—s their steam boilers may be punished. theory a 
millowner or steam user of any kind, who works a boiler 
in an unsafe condition until some person is killed, is 
liable to most of the ties which attach to man- 
slaughter ; but in practice it is sufficient to secure his 
escape if he proves that he did not know that the boiler 
was in bad condition. A case came under our own know- 
ledge not long ago in which a large egg-ended boiler was 
being worked, although the water was running out freely 
from the transverse seams, There was no pressure gauge. 
The glass gauge was out of order, and only a float in bad 
condition showed the water. level. The safety valves 
stood side by side, and their Jevers, some 5ft. long and 
12in. apart, offered an admirable resting-place for a 
couple of hundredweight of old fire-bars in addition to 
the regular weights. t the pressure was no one 
knew. On the same premises was a very badly-designed 
Cornish boiler, which was systematically worked with 
the water about lin. below the crown of the furnace, to 
revent priming. The proprietor was told that both 
ilers were in a dangerous condition, but he continued 
to work the egg-ended boiler for six weeks after the 
warning. As for the Cornish boiler, no change was made 
in it. The arepee was kept from getting red-hot 
only by the wash of water over it. As for the lead plug, 
that had been replaced years before with one of iron. 
Now had an explosion taken place, and one or more 
persons been killed, it would still have been found 
almost impossible to inflict any punishment on the owner 
of the boiler. There are very great difficulties investing 
this subject ; but it would seem that if Parliament inter- 
feres at all it should be, not to render inspection com- 
pulsory, but to render the plea of ignorance re 
the condition of a boiler on the part of its owner an 
user, no valid defence for him should the boiler explode 
and cause loss of life ; because, in answer to such a plea, 
it may be urged, first, that it is the business of the owner 
to know whether his steam boilers are or are not in 
good condition ; and, secondly, that he can acquire this 
nowledge by paying a small sum annually to competent 
inspectors, who will tell him all that he ought to learn. 
We believe that the imprisonment, with or without hard 
labour, of one or two steam users of good position would 
do more than anything else conceivable to induce manu- 
facturers, as a body, to be careful and vbservant con- 
cerning their boilers. 

We be now before us the last report of the Boiler 
Insurance and Steam Power Company. This report has 
been written by Mr. Niel McDougall, chief engineer to 
the company, and formerly in the service of the Admi- 
ralty. The report fully bears out what we have said 
above. It is really a well-written treatise of not less 
than 42 octavo pages, and it deals with the transactions 
of the company during the year 1879; with the explosions 
of the year ; with the compulsory inspection of boilers, 
and concludes with notes on the ordinary Lancashire 
boiler, these notes being illustrated by a well executed 
lithograph to a scale of a boiler of the type designed 
personally by Mr. any for the information of the 


clients of his company. It is impossible to pursue this 
report without seeing that very great advantages are 
conferred on the manufacturing community by societies 
like this, which, for a nominal sum, place at its dis 
the services of a competent engineer and a well trained staff 
to advise, not only on steam boilers, but on the perform- 
ance generally of the machinery which imparts motion to 
looms or spindles, millstones or saws. The work done 
by the Boiler Insurance and Steam Power Company is so 
t that it is not quite easy to its magnitude at 
first sight. In 1879 the total number of examinations of 
boilers made by the staff reached the enormous amount 
of 80,457. owing for 300 working days in the year 
this means 268 examinations per day, or twenty-seven 
per hour allowing ten working hours to the day. It will 
of course, be understood that a large proportion of these 
examinationsrefers only tospecial things. Thus an insured 
boiler may spring a small leak ; the inspector is sent to 
examine it and report. It may mean nothing more than 
can be made right in five minutes with a caulking 
or it may be the beginning of a bad crack, In the first — 
case no thorough examination of the boiler all over will 
be made. Of thorough examinations, however, 10,278 
were carried out ; and if the company done nothin 
more than this it would have done well, for to 
intents and pu it has rendered 10,278 boilers 
safe against explosion. But the influence exerted on 
all concerned by even small or insignificant examina- 
tions makes itself felt beyond question, and promotes 
immunity from disaster. That it does so is proved 
by the fact that although the company has a very 
large number of boilers on its buoks—how many 
is not stated in the report before us, but probably one- 
fifth uf all the boilers in England—nevertheless only one 
of these exploded during the year, and there is reason to 
believe that this was an exceptional occurrence. As we 
read the report we see how necessary it is that inspection 
should be regularly carried out as a system; and we find 
ample evidence that there must be at work daily in 


every large manufacturing town a number of 


4 

the second-class carriage was lifted by the force of the 

wind, ran some little distance on one pair of wheels, 

: until at last its leading corner came in contact with the 

7 leeward girder, and it was then completely derailed. Then 

i the guard’s van “telescoped” into. it, and the two 

fi expended their momentum on the lattice bars of the lee 

5 ay re so brought down the bridge. To prove this 

: Mr. Bidder directed his questions in such a way as to 

a show that his argument is that the coupling between the 

i second-class carriage and the rest of the train was broken, 

f while none of the other couplings were ; that the four 

P leading vehicles were found standing on their wheels 

i inside the girder, which apparently implied that they 

i; had not been derailed, ae: that certain marks on 

the remains of the second-class carriage proved that 

i it had come into contact with the lee girder, and that 

; its connection with the rest of the train was broken by the 

shock. To all which Mr. Law replied, that the van and ES 

i the second-class carriage were more broken up than the 

rest, because they were of much weaker construc- 

q tion, being light and old; and that unfortunately 

C. for Mr. Bidder’s theory, the marks of injury were as 

Wl apparent, or even more so, on the windward side of the 

: undertake ers 
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strained nearly to bursting, pout, For example, the 
inspectors of the company discovered during the year in 
boilers ins by the company 1915 cases of corrosion of 
plates and angle irons, 508 of fracture of plates and angle 
irons, while no fewer than 1653 safety valves were more 
or less useless, Some of the defects were of the most 
serious character. Thus a Lancashire boiler 30ft. long by 
7ft. lin. in diameter was R posed for insurance. The 
removing & seating, the inspector Lis 
hammer through the plates. In another case a Pancashire 
boiler of the largest size was found to be so much corroded 
along the bottom that the inspector easily hammered 
holes in it. It is evident from these, and dozens of 
other that boilers are but too often worked within 
an inch of their lives; and we have not the least doubt that 
if a simultaneous thorough inspection cou!d be made to- 
morrow of all the steam boilers in the United Kingdom, 
the result would be found alarming in the extreme. 
Very few persons would like to — in close proximity 
to a powder mill ; but it may be truly said that most of 
our large towns has each night dozens of sleepers who 
would be much safer in a epee? mill than they are in 
the beds which they actually occupy. Ae 

We have said that the “ boiler companies,” as it is the 
custom to call them now, as a rule examine and report on 
engines as well as on boilers. We learn with much 
surprise from Mr. McDougall’s report that there is a 
falling off in the demand for this kind of inspection. 
We can scarcely understand how this can be, save on the 
hypothesis that the steam user does not understand the 
importance and value of the information which he can 
obtain at a very trifling cost. To meet this Mr. 
prt 9 states that a reduction has been made in the 
charge for engine inspection by his company, so as to 
enable even the smallest and poorest users of power to 
obtain valuable advice. We trust the end will be 
attained. The information supplied by a pair of diagrams 
may often enable a steam user to save some hundreds of 
peande sterling per annum. Thus, for example, Mr. 

cDougall cites one case in which a compound surface 
condensing engine of the most modern type is burning 
4°56 lb. of coal per horse _ hour, while an old Woolf 
beam engine, with cylinders 24in. and 44in. diameter, 
with 2ft. stroke, is burning but 3°17 1b. of coal 
horse per hour. There seems to be very little doubt that 
certain comparatively slight alterations in the modern 
engine will effect a saving of 350 to 400 tons of coal per 
annum. 

It is almost incredible to those who have no practical 
experience of the facts into how bad a condition steam 
users will permit their engines to fall. We have our- 
selves met with engines in which, the excentrics having 
shifted on the shafts , what was the commencement of a 
diagram became in appearance its end, the pressure, in 
other words, increasing from nothing to the very end of 
the stroke. The waste of steam was, of course, enormous, 
but the engines still did their work somehow. We have a 
copy of a diagram of the same kind in Mr. McDougall’s 
report. We have generally found steam users quite 
ready, and even anxious, to have small repairs carried 
out as soon as possible if it can be shown them that these 
repairs will save money in the shape of coal. In a word, 
they sin through ignorance, and only Brak to be told 
what is amiss to have it made right. ut this is just 
what iyaeotion by qualified men will do; and we earnestly 
advise all steam users, save those whose operations are so 
extensive that they retain their own educated engineer, to 
have their engines inspected as well as their boilers. The 
cost is very small, and will be repaid a hundred-fold. 


POWDER IGNITION IN HEAVY GUNS. 
THE powder question in all its aspects is just now a 
matter of peculiar importance, as affecting our monster 
ordnance. In saying this we refer not only to the size 


and quality of the so-called grains, but likewise to the | has 


construction of the cartridge and the mode of firing it. 
_ In the ramming of the cartridge a very safe powder may 
be transformed into a very dangerous one, by the crush- 
ing of the cubes or prisms, so as to convert large grain 
powder into small grain. The last round fired from the 
rent gun on board the Duilio was subject to this peril, if 
we may accept the statement that the cartridge stuck 
in the chase and had to be rammed home with unusual 
force. But this is not all. When a cartridge is fired 
from an axial vent in the gun, it is just possible that 
tion may commence at the rear of the charge, despite 
ose internal —— which are intended to secure 
a different result. It is well known that when a long 
cartridge is ignited at either extremity, particularly the 
rear, wave F sponte are set up, far exceeding the normal 
force of the powder, and acting locally with great 
violence. The term “pressure” is perhaps hardly 
pe re to the force thus exercised, its character bein, 
obvious] the powder chamber being atibjected 
to actual blows occasioned —— dashing to and fro of 
the gases, and probably of the liquid product of com- 
bustion also. 

What this force really amounts to is_instructivel 
shown by some experiments carried out at Woolwich wi 
one of Mr. Vavasseur’s steel guns, weighing 16 tons, and 
having a calibre of 10in. The rae e in each instance 
weighed 400lb. A charge of 701b. of service pebble 
powder was made up, with a cartridge 25in. long, and the 
point of ignition was at the centre of the charge. Under 
these circumstances the crusher gauge at the rear end of 
the charge showed a pressure of 21 tons on the square 
inch, and at the base of the shot 18 tons, the initial 
velocity of the shot being 1412ft. per second. In the 
next round everything was the same, except that the 
powder was fired at the rear end of the charge. The 
pressure at that spot rose to 45°1 tons per square inch, 
and at the base of the shot it became 50°1 tons. Despite 
this enormous pressure, the velocity of the projectile was. 
onl gs pod raised, becoming 1436ft. per second. With 
75 lb. of powder fired in the same manner, the cartridge 


being 26in, long, the pressur was practically the same as 


before at the rear end of the. but. rose to 59 tons 
per square inch at the base of the shot. The initial 
velocity then became 1497ft, per second. In the next 
round the charge consisted of 80 lb. of service pebble, the 
cartridge being 27}in. long. The point of ignition was 
continued at rear, and the pressure at that spot 
became 57°6 tons per square inch, rising to 63°2 tons at 
the base of the shot, the initial velocity being 1541 ft. per 
second. A charge of 80 1b, of 14in. cubical powder was 
then fired in the same manner, the rear pressure beit 
25°1 tons, the forward pressure 24°8 tons, and the initi 
velocity 1482ft. Finally, a charge of 88lb, of 1}in. 
powder was fired from the rear end, the pressure at the 
rear of the charge becoming 36°4 tons per square inch, 
and at the base of the shot 24'1 tons, the projectile having 
an initial Liswaysn 1514ft. persecond. We may add that 
there was one other round, in which the charge consisted 
of 70 lb. of service pebble powder, the ignition being at the 
rear, when the pressure at the rear end vf the charge was 
45 tons per square inch, and at the base of the shot 37°5 
tons, the initial velocity being 1455ft. The results thus 
obtained are peculiarly interesting at the present time, 
and it may be allowed that the was a strong one 
which withstood such abnormal pressures. It is 
obviously a matter of especial importance, where an 
axial vent is used, that proper means should be taken 
to secure the ignition of the charge at the right point. 
The violent ramming of a cartridge 0 perhaps 
damage its internal structure so as to bring about 
ignition at the rear instead of the centre, with the 
certain result of abnormal pressures at particular spots, 
especially in the fore part of the powder chamber. 


THE TONNAGE RATES FOR COAL BY RAIL, AND THE 
ROYAL COMMISSION. 

Pustic opinion throughout the South Yorkshire Coalfield 
is being thoroughly tested with regard to the rates demanded 
for carrying and the facilities given to other districts as 
compared with those accorded to the local coalowners. The 
miners’ representatives, backed by a number of the coal- 
owners, are doing all they can to orward the petition which 
is to be prevented to Parliament praying for a Royal Commis- 
sion to inquire into the alleged monopoly which exists on the 
part of certain railway companies. Mexbrough, an important 
= of the coalfield, was chosen as the centre for a large 

emonstration on Monday, in favour of the proposed Hull and 
Barnsley Railway and the Royal Commission. Those at the 
head of affairs point out that for a number of years they have 
been undeavouring to obtain an independent route to London 
and other places, but have always been successfully opposed 
by the existing railway companies. So crippled was the 
trade many years ago that the Coalowners’ Association in con- 
nection with the Manchester, Sheffield, and Lincolnshire and 
Great Eastern Railway Companies agreed to pay half the cost 
of promoting a line between the Sea Union Canal and the 
Market Rasen branch of the Manchester, Shettield, and 
Lincolnshire Railway, but after an uphill fight, the Bill was 
rejected. Other fruitless efforts have been put forth in order 
to obtain better facilities and lower rates. An indignation 


meeting held in Sheffield so long ago as 1874, being unable to y, 


move the directors of the several lines which monopolise the 
district traffic, the promoters of the petition have decided to 
invoke the aid of — opinion. The three great companies 
with which they have to contend are the Manchester, Shef- 
field, and Lincolnshire, the Great Northern, and the North 
Eastern Railway Companies, It will be pointed out that an 
ment is in existence which enables the Great Northern 
mpany to receive the Durham coal from the North-Eastern 
Railway Company at York and carry it to London at the rate 
of 9s. 3d. per ton, a distance of 259 miles, whilst the rate 
from South Yorkshire, a distance of 161 miles, vi@ the Great 
Northern, is 8s. 3d. per ton, thus the Durham coal is 
carried ninety-eight miles for 1s. per ton. On the other hand 
the difference in the rates from Derbyshire and the adjoining 
coalfields is found to be most oppressive. For some years 
a differential rate of 8d. per ton was kept up between the two 
districts, Staveley being taken as the centre. This, it is said, 
been set aside owing to the opening out of new 
collieries nearer London, and there is now a difference of 1s. 
to 1s. 2d. per ton in the rates from the two coalfields, The 
South Yorkshire coalowner' has also to compete with seaborne 
coal in the metropolis, which is carried at from 4s. 3d. to 
4s. 6d. per ton by water, so that the coal is being driven out 
of the market. The promoters of the petition will, how- 
ever, not rely on the London rates alone, but will doubtless 
point out the injustice which exists with to Hull and 
other places. Up to about the middle of last year the rate 
from South Yorkshire to Hull was 3s. 1d., as against 2s. 3d. 
from Normanton, which is only some fourteen miles nearer 
that point, Arrangements are known to exist by which the 
Manchester, Sheffield, and Lincolnshire and the North- 
Eastern charge the same tariff, the former to Grimsby and the 
latter to Hall, whilst the company havi e of the dis- 
trict are charging jd. per ton per mile for carrying coal to 
it carries its own at Hartle- 
pool at a lower rate. e im of the movement 
cannot be too highly alanine more equal distri- 
bution of the rates could not fail to greatly benefit both pro- 
ducers and consumers alike, 


THE CLEVELAND IRON TRADE, 

last week there has been resembling 
a panic in the Cleveland pig iron trade. Prices, which two 
months ago stood at 54s, for No. 3, within the course of a very 
few days ran the ut down to 34s, and 35s. As may natu- 
rally be e this sudden drop has drawn up several 
speculators rather suddenly, and placed them in the circum- 
stances to which the expressive adjective ‘‘ embarrassed” is 
applied. The fact is there has been too much wild specula- 
tion in Cleveland iron. Painful as it really is, there is some- 
what of a ludicrous element in the present position. The 
very men who in the autumn of last year were speaking in 
the most prudent terms of the dangers of speculation, have 
been the most deeply bitten. We are however, to be 
able to report that on Tuesday prices were somewhat 
advanced. As our correspondent stated last week, it is 
not probable that the present depression is of any other 
than a temporary character. There appears to be too 
much inherent vitality in the Cleveland pig iron trade at 
, ey to warrant any belief in a sudden collapse of the 


mand. The fact is that while prices were ship- 
ments were increasing. The Cleveland pig iron of y isa 


dimensions are—265tt, x 38ft, x 198, load draught, 


more trustworthy material than that which was turned out in 
the days of brisk trade in 1873 and 1874. _ Its relative price 
as compared with other districts places it in a much supericr 
position, and, considered all round, the chances of its 
competitive success are very much greater than they ever 
were before. The very fact that additional furnaces 
are being blown in, which is u by some as a 
menace to the upholding of prices, is viewed by others 
as a safeguard against the rash trading of speculators ; 
and it is certainly very remarkable that notwith- 
oe that increased supply, stocks are being rapidly 
reduced. Not only does this apply to makers’ stocks, but 
ed at a very rapid rate. 
Since last week 4135 tons have been taken out of Messrs. 
Connal and Co.’s warrant stores. The only present difficulties 
of the position are those accruing from a misunderstanding on 
the part of the workmen employed in connection with the 

roduction of pig iron, respecting the wages question. The 
Cleveland miners especially have been taking as true all 
that they have seen in the newspapers with ct to the 

rices which merchants were obtaining during the last two or 
Gites months. They are consequently disappointed when 
they find that the employers’ averages come woefully below 
the golden. figures which had been prevalent. These diffi. 
culties, however, are open to explanation, which, no doubt, 
will be fully made, and in all probability the course of steady 
trade will soon be experienced. 


LITERATURE. 


The Si and Engineers’ Guide to the Marine Engine. 
oo ILLIAM ALLAN, Thomas Reed and Co., Sunderland, 
1880. 


Very few books on the steam engine have been written 
by practical men; and the special literature of the marine 
engine is limited. We have the more reason to 
welcome this book. Mr. Allan holds a very influential 
ition in the works of the North-Eastern Marine 
ngineering Company, Sunderland ; and he has been 
extremely successtul in his practice. It is a curious fact 
that very few heads of firms, or managers of marine 
engine works, hold Board of 6 certificates, or have 
ever served in an engine room at sea. Their acquaint- 
ance is with the engine at rest. They know very little 
personally of its performance at sea. Mr. Allan is an 
exception to the rule. He was for many years a sea- 
going engineer, and he has accordingly all the experience 
which is needed to enable him to write a book on the 
management of the marine engine, We may regard what 
he has to say, in consequence, as being quite trustworthy; 
and we have found few statements to which exception 
need be taken. The work is, in a word, just what it 


fcoomniy to be ; and it teaches all that perhaps can be 


earned from books about the working and management 
of marine engines and boilers, and not a little about 
their design as well. 

Mr. Allan begins with a glance at the history of the 
marine engine, which, however, extends back only forty 
ears. He has reason to be proud of the work done by 
that branch of the profession to which he belongs. In 1840 
there were but six firms in England building marine 
engines. These were, Messrs. Maudslay, Penn, Seaward, 
Hall, Boulton and Watt, and Laird. In Scotland there were 
but three firms, namely, Messrs, Napier, Caird, and 
Denny, and in that year there were but seventy-four 
steamers built and engined, with a total register tonnage of 
10,150, In 1880 there are twenty English and an equal 
number of Scotch firms, all producing marine engines ; 
and in 1878 these forty firms engined 499 steamers, with 
a total register mprg. d of 287,080. Mr. Allan gives a 
list of the names of the firms. He has, however, over- 
looked two which eres deserved notice, namely, 
Messrs. Thorneycroft and Co. and Messrs. Yarrow and 
Co. Both firms, but the latter especially, have displayed 
great originality, and have given the world what is vir- 
tually a new and ernest successful type of marine 
engine; and Mr. Yarrow has succeeded in driving a 
steamship some 80ft. long through the water at about 
twenty-six miles an hour, an performance, 
Seeing that the engines doing such work as this indicate 
several hundred horse-power, it cannot be said that the 
operations of the firm are too small to entitle them to be 
c as marine engineers. 


Mr. Allan is by no means of opinion that Ranlity bes 
been reached in the development of marine propulsion, 
“ Dreams and theories,” he writes, concerning schemes 
for improving on existing practice, “are the seed of facts 
to be, Therefore we can only hope that our coming 
progress shall be as clearly defined and as beneticial to 

umanity and commerce as our past. has been, and that 
our masters of mechanics and sons of steam shall strenu- 
ously strive after new discoveries, and continue to make 
experiments with a view to greater improvement.” It is 
impossible to read this book without coming to the con- 
clusion that improvement in the marine engine must in 
future rather take the direction of reducing the cost and 
weight of the machine itself, and the expense of its 
maintenance, than in effecting further economy in the 
consumption of fuel. ‘Two cases which Mr. ‘Allan cites 
may be mentioned as affording Pare of this proposition, 
although they are not brought forward by our author for 
that purpose :— 

Giving an example of the work of a modern cargo steamer in 
the American trade, we take the Alvah. Her dimensions 
are—300ft. x 36ft. x 21ft. load draught; she has compound surface 
condensing engines, having cylinders 37in. x68in., and stroke 
42in.; pressure of steam employed, 801b.; indicated horse-power, 
950 to 1000; consumption o cashire coals, 20 tons per day. 
The time of her last run from Boston to Liverpool was 11 days 
16 hours. Dead weight of cargo carried, exclusive of bunkers, 
2700 tons. Reckoning these as 7s. per ton, we have 
2700 tons carried nearly 3000 miles for afuel charge of under £84, 
Still more wonderful is the performance of some of our modern 
steam colliers. Of late the experiment, of burning small coals 
has been tried on several of them with unqualified success; and 
we now find vessels doing continental, Moditerraneas, and even 
American voyages on coals costing from 2s. 6d. to 3s. ton, 
‘Take an instance of a modern collier, the steams Sy, Her 


a 


of this work, whi 
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The margin for further improvement is, it will be 
extremely narrow. The engi il 
probably burn but 2 lb. of coal per indicated horse-power 
is consumption by one- 
half—were it possible to do this—would, we see, repre- 
sent a saving of not more than £30 or £40 on —— 
A sum which is quite insignificant if we come to consider 
all the in the construction of the marine engine 
proposed to be effected by those who assert that they can 
t a horse-power from 1 lb. of coal. We do not say that 
economy is not desirable, but that economy 
should Me t now elsewhere than in coal. If the 


engin 
or the use of higber pressures, or in short by the adoption 


of yet brought before the public for improv- 


economy of the marine engine. . 
oe author's sketch of the history of the marine 
engine is followed by a draft specification for a pair of 
engines, which is very well drawn and complete. It will 
be found very useful by shipowners, we fancy; but 
Mr. not trap w 
many another engineer in drawing a specification. 
olen places he uses the words “shall be of ample 


will, we have nodoubt, be called for, we 
to find the objectionable words removed, and some 
definite rule given instead, as, for example, “ The capacity 
of the hot well shall not be less than one-half that of the 
air pump,” or whatever other proportion Mr. Allen may 
consider proper. It is by no means a bad plan to take the 
capacity of the low-pressure cylinder and its diameter as 
stan and express all minimum dimensions in 
terms of these factors ; as for example, “ The air pump 
shall not be less than one-eighth of the capacity of the 
low-pressure cylinder,” or “ The piston rods to be of 
Bessemer steel forged and turned ; the diameter of each 
in the stuffing-boxes to be not less than one-tenth of the 
diameter of the low-pressure piston.” Of course it is best 
to put in the actual dimensions ; but the plan to which 
we refer is nevertheless found now and then to be very 
convenient. For the rest the specification is exceedingly 
ise and very judicious. , 
ve been forgotten, and we do not think that any engi- 
neer who had not been to sea already, and who did not 
know what he was likely to want or to wish he had if he 
went to sea again, could have prepared it. s t 
The chapter on the management of the marine engine 
is perhaps the most satisfactory in the book. It goes at 
once to the point. Engineers are put in charge of 
engines in a ven they have had no voice. 
They must make the best of things, be they bad or good. 
The shipowner rey A or may not be interested in design- 
i ey eee e is on the one hand going to give an 
er for a new engine, or obliged on the other hand to 
be content with what he has got. The latter will be his 
normal condition ; consequently, it may be of far more 
moment to him to know how his engines may be managed 
to the best advantage, than to know how they ought to 
be built. Now the chapter in question is so carefully 
written that were it possible it would almost qualify a 
man who had never seen a marine engine to take cha’ 
of one. We can speak in equally favourable terms of the 
chapter on engine inspection. Tt is written with much 
judgment and fairness. 


Take, for example, the following 
passage concerning shafts — 
If a crank shaft shows a longitudinal or other mark—and such 


are 

—a hot bearing will either extend it or open it out if of any depth. 
It should be borne in mind that crank ts are f masses 
of i iron, and these sometimes 
not very clean, and are therefore liable to show dirt marks, In 


not you 

through, the extent of the supposed flaw determin Indis- 
criminate condemnation of fo i for a slight mark is an in- 
justice to the engine builder and the forgeman. 

Weare a little at a loss to know what Mr. Allan means 
by “condemnation should va be place with the con- 
sent of the forgeman.” If we to pronounce judgment 
on the merits of a shaft, we fancy the last man we would 
consult would be the forgeman, and we are strongly of 
opinion that Mr. Allan would show himself and his senti- 


ments butscant respect. Probably what heintends to convey 
is that the — into the shaft should not take place 
without the ers consent, which is quite another 
thing. We heartily agree with our author that the con- 
can be carried a great deal too far. 
steel intermediate shaft of a great 


demnation of shafts 
Some years ago the 


indeed, seems to 


steady aa mail steamer was taken out and condemned 
use of a longitudinal flaw, or crack, like a hair. The 
makers had it planed down upon, and it was found to be 
not more than one-fourth of an inch deep, and was a 
purely superficial flaw. The mistakerepresented a loss of 
about £1800, and similar errors are of daily occurrence, 
Much care is of course necessary in dealing with shafts, 
but it is possible to be much too careful. An intimate 
knowl of the nature of the work to be done and of 
the whole spas of manufacture is essential to a com- 
petent r. 


Inspector. 

The concluding portion of the work is devoted to 
formulz for  wpgratemag the various parts of marine 
engines to the work they have to do. We have 
not attempted to check these throughout, but such 
as we have tried we have found to be accurate 
and handy. We cannot conclude without referring to 
the chapter on marine engine accidents, which contains 
some extremely amusing anecdotes remarkably well tol 
and concerning the truth of which we have no manner 
doubt. We cull the following as an example :-- 

The M. of L. while on a run from Weoesna to Seng Kong gave 
every evidence that the — ler was loose on the shaft, a heavy 
thumping being heard which gradually got worse. The engineer 
determined to see what was amiss, and if possible to remedy any 
defect without running up a heavy bill, or delaying the ship. 
Previous to getting into Hong Kong he constructed a long tu 
froma tarpaulin, the bottom of which was formed by the end of 
a ain which the canvas was carefully secured ; he stitched 
several of }in. iron round in the interior of the tube ; at a 
convenient Veight from the bottom he had two arm bags stitched 
on and also a side light glass carefully sewn in. On the vessel 
reaching Hong Kong he had all in readiness for his feat, so after 

lacing sundry weights in the bottom he gotin himself. The arm 

were secured round his wrists and he was lowered over the 
stern, when he found the propeller nut almost off the end of the 
shaft ; a hammer being lowered to him he secured the nut in its 
place and actually fitted ina new thro key. A cheap and 
simple mode like this of examining propellers is worthy of notice, 
and speaks volumes for the genius of engineer. 

The book is well illustrated, and the type and paper 
are good, but we have noticed some misprints, as, for 
example, “gushet plates” for “gusset plates.” It can 
be obtained in London from Messrs. Spon, of Charing- 

and several other firms. We can heartily recom- 
mend it to both shipowners and engineers. 


THE BOARD OF TRADE AND CONTINUOUS 
BRAKES. 


In our impression for April 16th we called attention 
to the very unsatisfactory character of the returns con- 
cerning continuous brakes sent in to the Board of Trade 
by the various railway companies. The Board of Trade 
is, we are pleased to see, at last taking action in this 
matter, and the following circular 
to all the railway companies in the United Kingdom :— 


[3706] 
Board of ‘Trade (Railway Department), London, 8.W. 
Sond, 1880. 


Sir,—-I am to uaint you, for the information of the directors 
of your company, that the Board of Trade have had under their 
consideration the returns made by the several railway companies 
of the Railway turns—Continuous Brakes— 

The Board of Trade observe with regard to thesé ‘returns, 
the information given by several of the companies in Table No. 
re to failure in continuous brakes, is of a very varied an 
detailed character, often relating to matters not affecting their 
actual —— whilst that given in the returns of other equally 
way companies, by comparison, is gly 

imited. 

The Board of Trade cannot but view the apparent contra- 
diction of such statements as very unsatisfactory, and they are 
consequently most desirous that the information contained in the 
returns should be of a uniform character, and so as to 
be easily com —that it should be limited to and include all 
instances in which the safety of the trains is concerned, and thus 
—+ to illustrate the relative efficiency of the brakes in railway 
working. 


has just been issued | & 


that 


Failure or partial failure of the continuous brakes to act when 
required in case of an t to a train, or a collision between 
trains being imminent. (2) Failure or partial failure of the con- 
tinuous brakes to act when required under ordinary circum- 
stances to stop a train in obedience to fixed signals. In both the 
above instances the cause to be fully s ; and (3) Delay in 
working of trains in co: uence of defects in or improper action 
of the continuous brakes, di hing whether they arose from 
neglect or inexperience of —_—— or failure of machin 


ery or 
am. 
Your obedient servant, 
(Signed) Hewry G. CaLorart. 

The French Government is also inn in this matter, 
and the following circular has been issued by the French 
Ministry of Public.Works to the French railway com- 
panies. These t indicate that the time is fast 
approaching when railwa ee all over the world 
must make up their minds to the regular use of efficient 
continuous brakes on all their r trains. Govern- 
ments are long-suffering, so are the public; but there is a 
limit to the patience of both :— 


Ministry of Public Works, Division Bureau. 
‘ itation, 
P 12th April, 1880. 

Gentlemen,— For some years the French companies have made 

extensive trials in the application of continuous brakes. It is 
the duty of the Administration to compare the results obtained 
by each of the companies in these trials, so that they can indicate ° 
definitely the conditions required of such apparatus, and so as to 
be soon in a position to prescribe in the interest of public safety 
the use of brakes fulfilling such conditions, 
’ It is with this object that I have had prepared, with the con- 
currence of the committee for the technical working of railways, 
two tables, intended to give erry the most useful informa- 
tion with reference to these brakes. I will send you these tables 
periodically, requesting you to have them filled up. 

The table I. is intended to show the advancement in the 

plication of continuous brakes. It will indicate the number 
of engines and tenders and vehicles fitted with brakes, or which 
are not yet fitted, as well as the number of applications made in 
the current six months. 

Ihave thought it best, until further notice, to confine these 
returns to the stock which is used exclusively for passenger trains, 
or which generally runs with these trains. 

For the engines and tenders, the figures to be furnished will 
therefore be only for those, upon whatever part of your line, 
which are used habitually in the service of actual nger 
trains. In the passenger stock you should comprise in the figures 
—besides the passenger carri: and e Wi 
special vehicles which are ordinarily a‘ ed to quick trains, 
such as horse-boxes, carriage trucks, &c. In case of doubt as to 
the interpretation of those instructions, you must confer with the 
“Service de Contréle,” who will refer to me if necessary. 

In order that the Administration may know, also, if the 
measures taken to regulate the application of brakes are 
sufficient, you will have to indicate in a special column the regu- 
lations and instructions relative to the working of continuous 
brakes upon your line. 

On the other hand, you will have to reply in a ‘‘ Remarks” 
column to a certain number of questions, which constitute a pro- 

ramme of the princi conditions which a continuous breke 
must fulfil to be completely satisfactory, adding all the informa- 
tion which may appear to you worthy of mention. I recomm 
the second question especially to your attention. 

But it is, above by practical results that the merit and 
utility of a brake can be appreciated. It was with this thought 
the table II. was Pe ig intended to specify cases in 
which continuous brakes have not worked satisfactorily whilst 
running. 

This table, which is similar to that otepted for the monthl 
returns of accidents, explains itself sufficiently. You wi 
remark, however, that the cases of improper working, which are 
same importance, have been divided under five 

eads. The table is completed by the returns of the mileage and 
number of stops. 

These facts are really indispensable for judging the relative 
oe of the cases of improper working. 

t is not necessary for me to ask you to see that the returns 
are prepared with scrupulous exactitude, at the same time 
and , for things not simply numerical. 

The eng 4 are themselves doubly interested in the correct 
execution of this work, which will show the efforts made b’ 
themselves in response to the legitimate interest of the publ 
and Parliament, and will supply them with important informa- 
tion upon the value of the different brakes. 

The tables filled up by you should be addressed to the lnepeston f 
General of Control, who will forward them to me with his 


agons—ce; 


With this object in view, the Board of Trade hereby direct, in | observations. 
pursuance of the powers conferred upon them by the above-men- | Please acknowledge receipt of the present circular. 
tioned Act, that the information which shall be given in future jive, tlemen, &c., 
Returns in res; of Table No. 2 shall be limited to and incl The Minister of Public Works, 
under the following heads respectively, all instances of (1 (Signed) H. Varroy. 
I.—France. 
Stock for Goods Trains not to be given in these Returns. 
| Stocks fitted with continuous Stock not fitted with Stock fitted during the 
| brakes. continuous brakes. six months, date 
of rules an 
of 8 of | Sum Other es instructions relative 
of the. vehicles othe . | to the use of 
| brakesin | principle | tenders. used in tenders. vehicles. _ tenders, vehicles. | continuous brakes. 
use, of passenger | 
| trains. 
Reply under this head to the following conditions :— 5th. Whether capable of being applied to every vehicle of a train? Can 
Q Are the brakes capable of pe J ap) or released on the whole | other vehicles without any special ‘fittings be easily between 
length of the train by the driver or other servants? fitted vehicles without these ceasing to be under the control of man in 
2nd. Do they apply themselves automatically in the following cases :— | charge of the train? Can a brake badly in a train be isolated without 
Separation of the train, breaking of a coupling, over-running a stopping | preventing the action of the front and rear vehicles ? 
signal, lea’ the rails. ith. Whether in regular use 
3rd. What of time is necessary to apply the brake more or less Whether easily maintained and kept er? 
completely, on the first vehicles, or on a whole train of variable ee ere ey as , even a rest ? 
athe” Are the brakes sufficiently powerful to skid the wheels? Isit | Asinformation on this subject, say what are the employed 
possible, though approaching near skidding, to avoid it? Is it | for the various parts of the brakes. 
the brake, and to maintain it inde- 
ly at the desired point ? 
Il.—France. 
ee Cases where the brake has not worked Nature of the im working 
wor! 
fitted with this system cr has worked improperly. 
of continuous brake. 
Name of |System of} Express | Stopping Date. |Hour.|Place.| Circumstances} Failure when 
pan brake. trains. | trains and | and cause. 


Reference number. 
Number of stops effected. 


1| | 
|] 


Number of train. 


Of defect occurring whilst 
running. 
Difficulty in 
of the 
Other cases. 


| $22 
: are compound surface condensing; cylinders, 37in. x 68in.; stro! 
preeeure, 80h; indicated horee-power, to, 1000 Te 
engines are duplicates of those of the Alvah. This vessel 
i burned 350 tons of small coal, costing, say, 3s. 6d. per ton, during 
i @ voy: from the Tyne to Cronstadt; thence to Neu Diep, 
‘ Rotterdam, and back to the Tyne. Total full steaming time 
; over all round voyage, 16 days 2 hours. Dead weight of cargo 
‘ exclusive of bunkers, 2413 tons. And this was done for a fuel 
charge of under £60. 
| for example, in frequency, by but one-half, a greater 
economy would be effected than it is at all likely can be 
as, | | | a 0 
—— proportions,” or the words “ample saa. wa To 
make a specification complete no such phrase should be 
used in it. Vague directions of this kind are only 
H admissible in what may be termed general specifications ; 
; as, for example, a specification in which it is laid down 
H that “A marine engine capable of indicating 500-horse 
power shall be fitted on board the Mary Anne, said 
oa to be of ample strength, and good ane eam 
and design.” No doubt a specification of this kind woul 
get from many firms = what the shipowner wanted ; _—_—_—_—_————_———— | 
ut the — rawn by Mr. Allan is quite another 
out, and it leaves the dimensions of important details 
to be settled virtually as the maker pleases. As we have 
said, Mr. Allan is not the first by a ang many who have 
made this mistake, nor will hebe the last. Ina court of law 
it would be found almost equally difficult to persuade a 
judge or a jury that a hot well was of ample dimensions 
q or was not of ample dimensions. In succeeding editions 
7 | 
| 
| 
{ 
} any dou case condemnation should only take p. wi e 
f sanction of the forgeman, and on the basis of ‘if bad we if 
| 
| 
| 
4 } | 
| | | | 
& 
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SELF-EMPTYING CENTRIFUGAL DRYING MACHINE. 


Lp 


YAY), 
Y 


THE accompanyin ving illustrates a new drying ma- 
chine invented by Mr, Saito of the Barrow Collieries, 


Barnsley, Yorkshire. The coal or other material enters the 


machine through the small end of the cone at A, and imme- | 


diately commences revolving with it, the water being thrown 
out through the small holes in the plates of the cone. The 
material finds its way into the angle formed by the cone and 
door, which slides on the shaft and is kept closed by the 
spring E. When a sufficient quantity of material has accumu- 
lated, the centrifugal action forces open the door, and the 
dried substance instantly escapes into the casing and falls 
down through the opening D, the water escaping into the por- 
tion C of the casing. The machine works in a wrought iron 
casing K, which is so constructed that the liquid and dried 
material are kept boagannge separate after leaving the machine. 
The whole machine as shown revolves together in the casing. 


CROMPTON’S ELECTRIC LAMP. 

WE are gradually arriving at that period of the existence 
of the electric light when charlatanism and ignorance give 
way to steady skill and knowledge. The records of our 
Patent-office show large numbers of immature designs, whose 
authors have thought that a half-hour was sufficient to 
solve the whole problem of electric lighting. Here, however, 


as in other things, the law of the survival of the fittest holds 
good, We still have three kinds of lamps, those regulated by 
mechanism, those formed of parallel and those of incan- 


descent material. Each kind has its best and worst types, 
and each kind has certain advantages over its rivals. A good 
deal has lately been heard of incandescence, but as yet this 
system is in the purely experimental stage, whilst the others 
are to be seen in actual use. Mr. y ag Bae lamp was one 
of those recently exhibited before the Society of Telegraph 
Engineers during the discussion of the paper on electric light 
systems, read by Mr. Alexander Siemens. This lamp is the 
one used in the lighting of St. Enoch Station at Glasgow. It 
is used also to light various manufacturing works in the 
northern districts. The machine used to generate the current 
is with one or two exceptions the continuous current machine 
of Gramme. 

The inventor contends that other lamps of this class are 
insufficiently prompt, and obtains this desirable promptness 
of ting the arc-distance by reducing to a few grains the 
weight of the brake mechanism, which checks the advance of 
the positive carbon rod. The accompanying figures give a 
good iaue of the mechanism of this lamp. Fig. 1 is a section 
of the lamp; Fig. 2 a plan; Fig. 4 a section showing the 
mode of adjustment of the lower carbon holder. 

The upper part of the lamp contains the mechanism. Two 
circular plates are used separated by side plates carrying a 
train of wheels. Below the bottom plate is a large brass tu 
varying in length according to the length of carbon required, 
furnished at the lower part with a platinum ring. This tube 
forms a guide for the long carbons, good contact being obtained 
from the platinum. B, Fig. 4, is the lower carbon, and B* 
the holder of this carbon. This holder is adjustable in ev 
direction, as will be seen from the section shown in Fig. 4. 
The upper end of the carbon holder slides wr holes, b b 
in the plate above mentioned, The length of slide is regu- 
lated by the clamping collar b'. This collar is preset 

inst the under sie of the top plate by the spring D when 
the lamp is not in use; O is the upper carbon, and C* the 
holder, which consists of a massive rod, the weight of 
this supplying the motive power to advance the carbon. A 
rack is cut on the rod, the teeth of which engage in a train of 


wheels, The action of this rack, wheel:, &c., may be termed 


the governing action of the machine. 


On the axis of the last 


wheel of the train E two vanes or flies are mounted, and a 


_brake wheel. One com 
allows the rod to descen: 
a millimetre. As will be seen 
which the rod moves is not usually more than a tenth of this 
po. or say x35 of a millimetre. The action of the vanes 
renders the descent of the rod very 


regular. G G, Fig. 3, are 
the controlling electro-magnets, through the coils the 


FIC. 


ete revolution. of the brake wheel 
through the distance of one-tenth of 
ow, the distance through 


| 


current passes when the lamp is at work, and the variation of 


the current brin, 


Whilst there is no current through the coils the magnets 
remain inactive; but as soon as a current 
ture g is drawn agai 


into action the mechanism of the lamp. 


lower 


pull of the D. On the upper surface of 
is mounted a iron piece ing the curved brake 
arm &k*, When the armature is drawn to the magnet cores, 


‘823 
it will be seen, the brake acts upon the wheel and the 
descent of the carbon. ton samt led. by the regulating 
spring J, which is regulated to such a ion by means of the 
controlling screw /* that under normal conditions of current 
the brake is applied. Should, however, the current weaken 


Fic.2 PLAN 


the action of the spring overcomes that of the magnet, and 
the brake is momentarily released. If the mec m is in 
et order this brake will rise and fall eight or ten times 

uring one revolution of the brake wheel. e only portion 


FIC.3 


of the mechanism that moves during a feed of the lamp is this 
light plate and curved arm, so that the wearing Poa, are 
uced toa minimum. The inventor says, ‘In other lam 


nearly all the 


‘ 


every time a feed movement takes p! 


mechanism of the lamp is set in motion . . . sometimes as 
many as sixteen points of suspension have to be moved.” 
From this it will be seen that the inventor has made a decided 
poe mg nat simplicity, and it is almost needless to add that 
such a step is in the right direction. 

It ma mentioned that in this lamp, as in that of M. 
Heinrich’s, the mechanism is above the point of light, so that 
no shadows are thrown downwards, except of part of the 
lower carbon holder. The long length of carbon sometimes 
required can easily be arranged in this lamp—though it makes 
it seem cumbersome. The carbon fixed at the bo’ of the 
rod C—Fig. 1—falls by its own weight and that of the brass 
rod, As been explained, the face is regulated by the 
action of the brake K on the wheelwork, ultimately acti 
at the rack cut on the rod. The arran; t seemed to w 
well when exhibited at the Society of Tel hh Engineers, 
connected as it was to a machine for which it was not 
prs a we understand that in practice it ha given 

resu, 


Tue Buenos Ayres Exuisition.—At the of 
in’ exhibitors in various countries, fneluding the United 
States, England, France, and Germany, the authorities at 
Buenos A: consented to now receive applications for 


yres have 
entries up to the end of July at Buenos Ayres, or up to the end 
of June for this country. Mr. J. of Leadenhall-street, 

the Exhibition ; 


represents 


Ha 
Commissioners in London. 
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SOME ELECTRICAL MEASUREMENTS OF ONE 
OF MR. EDISON’S HORSESHOE LAMPS. 
Henry Morton, Ph.D., Aurrep M. Mayer, Ph.D., anp 

B. F. ‘Tuomas, A.M. 

Moca has been written and said within the last few months 
on the subject of Mr. Edison’s new horseshoe lamps, and with all 
the writing and saying there has been wonderfully little produced 
in the way of p and reliable statement concerning the 
means of estimating both the scientific and commercial 3 of 
this invention. It was, therefore, with great 
— that the present writers found themselves, through the 

ness of the Scientific American, placed in ion of one of 
these horseshoe lamps of recent construction. To satisfy them- 
selves as to the real facts of the case they soon made a series of 
careful measurements and determinations, and as the results 
of these are likely to interest others, they now put them in print 
for general benefit. 

A further examination of other lamps would have been made 


at the same time had ity offered ; but as a communica- 
tion on this subject ressed to Mr. Edison did not evoke a 
reply, they are obliged to content themselves with the one lam 


as a subject of experiment. They would, however, here remar! 
that the behaviour of this lamp, under the tests, and the agree- 
ment of its results with information otherwise obtained, convince 
them that it is at least a fair specimen of the lamps of this form 
so far produced at Menlo Park. The first object, on receiving 
the lamp, was to determine roughly what t and charact 
of electric current would be needed to operate it efficiently. With 
this view a number of cells of a small Grove’s battery were set 
up, having each an active zinc surface of twenty square inches 
and a platinum surface of eighteen square inches. The lam 
burner in a Sugg’s tometer, the tery was, cell by > 
thrown into circuit. When ten cells had — introduced the 
horseshoe showed a dull red, with fifteen cells a bright red, with 
thirty-four cells the light of one candle was given, with forty cells 
the light of 44 candles, and with forty-five cells the light of 9} 
candles, and with a cells 16 candles. Having thus 
determined what amount of electric current would be required 
for experiments, arrangements were made to measure accurately 
istance of horseshoe while in actual use and emittin 

different amounts of light. The resistance of this carbon thi 
at the ordinary temperature had been already determined as 123 
ohms in the usual way, but it was presumed, as had been shown 
by Matthiessen (Phil. Mag., xvi., 1858, pp. 220, 221), that this 
resistance would diminish with rise of temperature. 

measure the resistance under these circumstances the appa- 
ratus was arranged as follows :—The current from the battery 
was divided into two branches, which traversed, in opposite 
directions, the two equal coils of a differential galvanometer. 
One branch then traversed the lamp, while the other passed 
through a set of adjustable resistances composed of German silver 
wires stretched in the free air of the laboratory, to avoid heating. 
Careful tests of these resistances showed that no sensible heating 
occurred under these circumstances. Matters being thus arrangea, 
the resistances were adjusted until the galvanometer showed no 
defiection when the candle power of the lamp was taken repeated] 
in the photometer, and the amount of resistance was noted. 
These measurements were several times repeated, shifting the 
coils of the galvanometer, and reversing the direction of the 
current. The results so obtained were as follows :—- 


Resistances. Condition of Loop. 


The photometric measurement was in all these cases taken with 
the carbon loop at right angles to the axis of the photometer, 
which was, of course, much in favour of the electric lamp. On 
turning the lamp round so as to bring the carbon loop with ite 

lane parallel with the axis of the photometer, i.c., the edge of 

loop turned toward the photometer disc, the light was greatly 
diminished, so that it was reduced to almost one-third of what it 
was with the loop sideways to the photometer disc. Having thus 
determined the resistance of the lamp when in actual use, it was 
next desirable to measure the quantity of the current flowing 
Zo ry this the current from fifty 
cells ttery was passed through a a vanometer as a 
mere check or indicator of variations, and then through a copper 
voltameter, i.¢., a jar containing solution of cupric sulphates 
with copper electrodes Pomme | and then through the lamp 
placed in the photometer. 

Under these conditions it was found that during an hour the 
a ly varied from about 16 candles at the to 

t 14 candles at the end, making an average of about 15 
nin measured with side loop toward disc. The galvano- 
meter yj this time only showed a fall of half a degree in the 
deflection of the needle. Carefully drying and weighing the 
copper electrodes, it was found that one ost 10624 grammes. 
Now, it is well known that a current of one weber takes u 
0°00326 gramme of m4 per second, which would make 1°17: 
grammes in an hour ; therefore the current in the present case 


must have been on the average 10624 _ 0°905 webers, or a little 


11736 
less than one weber. 


Having thus obtained the resistance of the lamp when emitting 
® light of 15 candles, namely, 76 ohms, and the amount of current 
passing under the same conditions—namely, 0 905 weber, we have 
all the experimental data required for 
energy transformed or expended in the lamp, exp’ in foot- 
poun For this we —re —— the square of the current, 
the resistance, the constant 0° which expresses the frac- 
tion of a foot-pound involved in a current of one weber ro cong | 
® resistance of one ohm for one second—and the number o 
seconds in a minute. Thus, in the present case, we have 0°905°= 
0°8125, and 0°8125 x 76 x 0°737335 x 60 = 2753°76 foot-pounds. 
Dividing these foot-pounds per minute by the number of foot- 
pocene per minute in a horse-power, that is, 33,000, we have 0°08, 

is, about eight one-hundreths or one-twelfth of a horse-power 
as the energy expended in each lamp. It would thus a; 
with such lamps as this, one horse-power of energy in the current 
would operate twelve lamps of the same resistance with an aver- 
age le power of 10 candles each,* or 120 candles in the 


gate. 

“eating that a Siemens or Brush machine were employed to 
generate the electric current, such a current would be obtained, 
as has been shown by numerous experiments, with a loss of about 
40 per cent. of the mechanical energy applied to the driving pulley 
of the machine. To operate these twelve lamps, therefore, we 
should have to ly more than 1-horse power to the — 
the machine, so that when this loss in transformation n 
encountered there should be 1-horse power of electric energy a 
duced. This would call for 13-horse power applied to the pulley 
of the dynamo-electric machine by the steam engine. To pro- 
duce 1-horse poe | in a steam engine of the best construction 
about 3 lb. of coal per hour must be burned, and therefore for 
1%-horse power 5 lb. of coal must be burned. the other hand, 
1 Ib. of gas coal will produce 5 cubic feet of gas, and will leave 

ides a large part of its weight in coke, to say nothing of 
other “‘ residuals,” which will represent practically about the 
difference in value between “‘steam making” and ‘‘ gas making 


* The candle p being 15 candles in the best position, and 5 candles 
angles fo this, the average er power of te 


lamp is 10 candles. 


the determination of the | th 
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” so that it will not be unfair to take 5 Ib. of gas coal as the 
equivalent of 5 lb. of steam cual, 


e have, then, the twelve Edison ps producing candles 
roducing 100 to 110 candles, with an 
expenditure of fuel. 


pears or ceases to 
relations of the 


Tue JAPANESE Navy.—In the Japan Directory for the current 
year, published at Yokohama, a list of the 24 vessels at present 
comprising the strength of the Japanese Navy is given. It is as 
follows :—‘‘ Adzuma-Kan, ironclad, screw, 700 tons, 3 guns, 

nS 5 o-Kan, third rate, screw, tons, guns, 
300-horse power; Chiyoda-gata-Kan, sixth rate, 100 tons, 3 guns, 


60-horse power ; Fujiyama-Kan, third rate, 1000 tons, 13 guns, 


training p; Fuso- , twin screw, armour-plated, 
second rai 40 tons, 3500-horse power, 12 guns; Hiyei-Kan, 
screw, third rate, composite corvette, 2200 tons, 2500-horse power, 


13 guns; Hosho-Kan, fifth rate, screw, 173 tons, 4 horse 
wer ; Iwaki-Kan, screw, 600 ton horse power, three guns 
now building at Yokoska); Jinjei-Kan, P. W. Imperial yacht ; 
mon-Kan, 1490 tons, 1250-horse power, gee engine, 
8 guns (now building at Yokoska) ; Kasuga-Kan, flagship, fourth 
rate, paddle-wheel, seven guns, horse power ; Keuko- 5 
fourth rate, screw training ship, 300 tons; Kon » screw, 
third rate, composite corvette, 2200 tons, 1500-horse power, 
13 guns; Moshiun-Kan, fifth rate, 305 tons, 4 guns, 100-horse 
spell Nisshin-Kan, fourth rate, screw, 784 tons, 18 guns, 
orse power ; Raidem-Kan, old, 240 tons, 80-horse power, 
4 guns; iojo-Kan, third rate, iron belt, screw, 1459 tons, 
14 = 280-horse power ; Set’tsu-Kan, fourth rate, store ship ; 
Sei-Ki-Kan, fourth rate, screw, 898 tons, 8 guns, 180-horse power ; 
Sooriu-Kan, yacht ; Teibo-Kan, fifth rate, screw, 125 tons, 5 guns, 
60-horse power; Tenrio-Kan, screw, 1490 tons, 1250-horse power, 
compound engine, 7 guns (building at Yokoska); Tsukuba-Kan, 
ird rate, screw, ship, 1033 tons, 12 guns, 200-horse 
power.” 

Roor Construction IN THE Mippie a recent 
meeting of the Civil and Mechanical Engineers’ Society 
a paper on the above subject was read by Mr. les H. Rew. 

e commenced by an explanation of the theory of Gothic 
architecture, according to which the roof is an arch or vault 
surmounted by a gable. The development of the roof or arch 
from the plain cylindrical form through the various phases of 
groining down to the elaborate fan groining of the fifteenth 
century was explained, and the principal ens in England 
and on the Continent described in detail. The author then 

led to the consideration of the timber roof, treating 
this as the gable. The first oy of simple timber 
roofs were explained and the constructive growth traced, until 
roof carpentry culminated in such works as Westminster Hall 
and Hampton Court. The lege gave rise to an interestin 
d ion, in the course of which the president, Mr. William C. 
Street, said that he viewed a groined masonry vault as perfection 
for a sacred building, and feared it was the ‘degeneracy of late 
Gothic architects that induced the use of florid, ornamented timber 
roofs, which afterwards descended to the heavy er nee | and 
flat ceilings, which marred the effects of some of the finest build- 
ings. With regard to the timber gable it was constantly ee 
burnt down, and occasioning damage to other valuable work ; an 
however incongruous it might appear to some esthetic authoriti 
the hidden iron roof of Chartres Cath was manly an 
sensible, and being covered in the ordinary way, it did not detract 
from the e beauty of that famous building, while it 
effectually protected it from fire. Mr. Street also advocated the 
employment, where the roof-members are hidden, of modern steel. 


Tue Sr. Gornarp TunneL.—The Geneva correspondent of 
the Times writes, under date April 5 :—‘‘ M. Stapff, a scientific 
member of the St. Gothard engineering staff, writes to the 
Journal de Généve to correct certain theories touching the 
variations of the air-currents in the tunnel and their cau 
which have recently nm going the round of the continen’ 
press. direction of the current through the tunnel, he says, 
of which the south portal is 36 metres higher than the north 

rtal, is determined by two causes. The first is the difference 
Caoern the weight of the column of air 36ft. high, at the 
ioe of the interior, and the weight of a similar column, 
at the temperature of the outside of the tunnel. If the outside 
temperature were always lower than that of the inside, if there 
were no points of resistance, if the metric pressure were 
always equal on both sides of the mountain, then the draught 
would always tend from north to south. The second cause is the 
difference of the barometric pressure on the two slopes of the 
mountain. If the barometer be higher on the north than the 
south, the current will be from north to south, and vice versd. 
Thus the barometric = may increase, or neutralise, or 
diminish the current determined by the first cause. The most 
essential ‘resistances’ that modify the full effect of these two 
forces are—(1) the counter-pressure of the air, which in passin 
rough the tunnel is heated and expanded ; (2) the friction o 
the rocks and other fixed objects. These four factors (and a few 
others of minor importance), en ther, determine the 
direction and the speed of the current during a given period. 
All are variable, even the resistance opposed by the friction of 
fixed objects. In order to ascertain the relation to each other of 
these four variable conditions and the draught, it was necessary 
to make a series of direct observations in different circumstances. 
The meteorological observations which have been larly made 
during the construction of the tunnel at Airolo and Goeschenen 
furnish the statistics necessary to find out the number of days (in 
a month or a year) during which a current from north to south 
or a complete calm may Be expected to prevail; and the calcula- 
tion of probabilities much on this basis will utilised in the 
contemplated arrangements for the ventilation of the completed 
tunnel. M. Stapff then goes on to say that he has been occupied 
in studying the phenomena conn with the movements of 
the air in the tunnel for a considerable time, and that he 
made many observations on the day of the opening, February 29, 
a full account of which he has transmitted to the head = 
of the St. Gothard Railway and Central Meteorological Bureau 
at Zurich. He says, further, that on the day in question the 
barometer was higher at Goeschenen than at Airolo, the draught 
from north to south, and that in the little gallery (that on the 
Airolo side) the current immediately before the finish was at the 
rate of 0°15 metre per second. fter the joining of the two 
galleries the cuneettt between 1 and 1.15 p.m. was at the rate per 
second of 0°24 metres; petween 1.45 and 2, 0°53 metres ; between 
2 and 2.30, 1°2 metres ; at 3.20 1°6 metres; 4.25, 0°91 metres ; 
4.55, 0°46 metres ; 5.20, 0°0 metres; at 5.25 the draught, at the 
rate of 0°27 metres, was from south to north; and at 6 o’clock it 
was still from south to north. D this time the barometer 
at enen had fallen, and that at Airolo had risen. At 
6 o’clock the observations, which were made at Goeschenen at a 

t 3000 metres, and at Airolo at a point 2070°5 metres above 
level of the sea, were discontinued. 
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*,* It has come to our notice that some applicants of the Patent- 
office Sales Department, for Patent ificati have caused 
much unnecessary trouble and annoyance to themselves and 
to the Patent-office officials by giving the number of the page of 
, of giving the proper nu i 
The mistake has been made by looking at THE ENGINEER Index 
and giving the numbers there found, which only refer to pages, in 
place of turning to those pages and finding the numbers of the 

Specification. ] 


Grants and Dates of Provisional Protection for Six Months. 
651. Steam Encines, J. Turnbull, jun., Glasgow.—l4th February, 1880. 
METAL, G. H. Rusby and R. Sumner, Denby.—16th 
february 
and Fives, T. Nutt, Bromley-by-Bow, London.—23rd 
823. Jacquarp and Cuiprivc J. Bettney, Great Alfred-street, 
South Nottingham. 
825. Distittine Apparatus, J. F. Flannery, Fenchurch-street, London.— 
A communication from L. A. L. ——. Chili.—25th February, 1880. 
me Frre-arms, W. W. Greener, Birmingham.— 
larch, 
935. Keepinc an Inaccessiste Recorp of &e., F, T. 
‘ATING FURNAC! . Jones and J. 
Teen.—-6th March, 1880, : 
1051. TrEatInc Ores, &., F. M. Lyte, Scientific Club, Savile-row, 
London.—10th March, 1880. 
1088. Treatine Cane Juice, &c., F: G. Harvey, Hillside, Vere, Jamaica. 
—13th March, 1880. 
1183. Lowrrtne Coats, &c., in Wacons and otherwise, J. Dunn, South 
Hetton.—19th March, 1880. 
1208. Savt-cake Pors, W. Fidler, Montpelier-terrace, Upper Parliament- 
street, Liverpool.—20(hk March, 1880. 
1261. Stewcn and other Traps, F. W. Ann, Holborn Viaduct, London. 
1268. Suprtyinc to Sream Borers, &e., R. 
Buckau, Germany.—A communication from E. Lompert, fake, 


1265. Fiyine Tarcets, &c., R. Mansell, Brixton-road, London. 

1267, Workxtne Punkans, C. A. Parsons, Elswick.—A communication 
from R. C. Parsons, Calcutta. 
1268. Circutar Macuines, E. de Pass, 

ae communication from La Socié 


1269. House Sixxs, 8. 8S. Hellyer, New 
1278. Fisuino-rees, P. D. Malloch, Perth.—25th March, 1880. 
1277. Composition for Watt Pane &c., G. Brown, jun., Newman- 
and Baus, J. Jeffery, Epsom. 
. RECEIVING and RETURNING CRICKET BALLS, J. ery, 
1281. Tricycxes, &c., A. and M. Weigh q 
1283. Stays and Corsets, E, Langdon, Kingsland. 
1291. Rerractory Bricks, W. R. Lake, Southampton-| London. 
—_ communication from A. Braconnier, Nancy, France.—27th March, 


Fleet-street, London. — 
té Gaston Verdier et Compagnie, 


1293. AUTOMATICALLY BEATING and Strercuine Skins, &c., A. C. Hender- 


son, London.—A comm 
from E. Masurel, Tourcoing, France, and J. and P. Masurel, Roubaix, 
France.—29th March, 1880. 

1295. InsuLatine ExecrricaL Conpuctors, E. M. Allen, Botolph-lane, 
ication from A. A, Knudson and F. L. Kane, 

lyn, U.S. 
=. Watenrnoor Overcoats, &c., B. Birnbaum, New Broad-street, 
ndon. 

1299. Cruet Frames, &c., G. C. Wildman, Newbridge. 

1301. Corsets, W. H. Symington, Market Harborough. 

1303, HoLpine and ExuIBITING Pictures, &c., W. R. Lake, 


: Pp gs, London.—A communication from T. Muench, 
1305. Woven Fasrics, W. R. Lake, Southampton-buildings, London.—A 
communi from M, L. Winter and Co., Vienna. 


1307. IncuBsatinG Apparatus, W. R. Lake 
London.—A communication from H. W. 
1309. Sarety-rop or Pin Fastener, I. L. Pulvermacher, Regent-street, 


London. 
1311. Rorary Excrve or Pomp, 8. Mellor, Bermuda-street, Jamaica- 
street, Stepney, London.—30th March, 1880. 
Heating Water Apparatvs, J. M‘intyre and 8. Saunders, Man- 
ester. 


1315. Wneexs, F.C. Glaser, Berlin, Germany.—A communication from 
G. Drouven, Utrecht, Holland. 

1817. Burnine Limestone, A. M‘Ara, 

Dressina and Frour, &., F. Thompson and W. H. 

mson. 

1321. Dieorne and SHAPING Peat, &c., H. Simon, St. Peter’s-square, 

Manchester.—A communication from C. Schlickeysen, Berlin, Ger- 


many. 
1323, = Buoyant Apparatvs, A. Graf, Islington, London. 
1327. Preventinc the Runninc Away of Horses, W. R. Lake, South- 


Geestemiinde, any. 

1329. PuospHorus from Iron, W. R. Lake, Southampton- 
buildings, London.—A communication from E. and E. Pirath, Frank- 
fort-on-the-Maine. Germany. 

1331. CLorHes Hooks, W. A. Barlow, St. Paul’s-churchyard, London.—A 
communication from P. Miles, Brooklyn, U.8. 

1333. Enoine Packino, InsuLaTep Wires, &c.,G. F. James, 
Salford.—3lst March, 1880. 

1335. of Fu 


many. 

1339, Rorany Inpuction or Execrric Motor, J. C. Mewburn, Fleet- 
street, London.—A communfication from W. de Fonvielle, Paris. 

1343. Propucine, &c., Etecrriciry and Macnetism, I. L. Pulvermacher, 

W. R. Lak ‘buildings, London. 
5. Tursine, &c., Woon, W. n- 

847, Puriryinc Mipp.inos, &c., E. es, Liverpool.—lst 4, 

1349. Door Kyoss, A. Bell, Edin ot, 

1351. Strivpinc Motion for Carpine Enotes, J. Tattersall, sen., and J. 


Tattersall, jun., n. 
1353. Sewinc Macutnes, H. J. Haddan, Strand, Westminster.—A com- 
munication from J. He’ Mount Pleasant, Ohio, U.8. 
Destons, J. O. Spong, King William-street, Strand, 
ndon. 
= — for Suprortinc Wacon Sueets or Covers, J. Tilley, North 
elds. 


1861. PorTaBLE and Frxep Dritiine Macurines, A. C. Kirk, Glasgow. 

1363. Movutps, A. E. H. Lozé, Liverpoo! 

1365. PRESERVING ALIMENTARY SuBSTANCES, 8. Pitt, Sutton.—A communi- 
cation from L. Ribourt, Paris. 

Tennis Poues, F. H. Ayres, Aldersgate-street, London.—2nd 


pri 
1371. Butrons or Fasteners for Boots, &c., F. H. F. , Ham! _ 
A communication from J. Steffen and H. Winterboer, Elmshorn, 


SPRING and Winpiass, J. E. Liardet, Brockley.—3rd 


1877 Preventina Exrvosions in Coat Muves, A. Budenberg, Manchester. 
from C. F. Budenberg and B. A, Schiffer, Buckau- 
the OveRWInDING of Mine Caaes, F. Leonardt, Hands- 
1885. Dynamo or MAGNETO-ELECTRIC Macuines and Exectric Motors, T. 


London.—5th April, 1880. 
1393. Spot Yarns, G. A. J. Schott, Bradford 


D.A 
—A communication from F. Krizik and L. Piette, Pilsen, Austria, 

1399. Burntne CLAy, &c., J. G. Wilson, Manchester.—A communication 
from G. Praetorius, Breslau, Silesia. 

1401. Propuctine Perreruat Morton, W. Barrett, 

1403. Reep Oraans, &c., W. R. Lake, Southampton-bu London. 
—A communication from G. H. Chinnock, Brooklyn, and W. W. 
Bennett, New Jersey. 

1407. Execrricat Conpocrors, &c., O. Heaviside, St. Augustine’s-road, 
London. 

1409. ConverTine Recrprocatine into Rotary Motion, L. O. Michael, 

1411, Losine for ves, Necktis, &c., T. N. Mapleston, High Holborn, 


London. 
1415. Carp Grinpinc Macuinzs, J. 8. Dronsfield, Oldham. 


4 » 
k facility and economy, this would of course show something in 
ti favour of the electric light ; but when in fact everything in this 
i i regard is against the electric light, which demands vastly more 
= machinery, and that of a more delicate kind, requires more skilful 
management, shows more liability to disarrangement and waste, 
4 and presents an utter lack of the — capacity which secures 
7 ' such a vast efficiency, convenience, and economy in gas, then we 
4 see that this relatively trifling economy diss) 
4 : — any controlling importance in the practi 
4 subject. 
! 
i 
if 
| 
4 } A. Edison, Menlo Park, New Jersey, U.S. 
ne 1387. Ores and Mriverat Propucts, F. J. King, Bisphopsgate-avenue, 
4 


30, 1880. 


and Brxpixe’ &e., W. Woolnough and C. Kings- 
1419. Printinc and SuRFACES or J. J. Sachs, Man- 
ch 


1421. Spoons and Forks, R, Lake, Southam; 
A communication from W. Conraetz and E. iran, Vv: 


1428, ATMOSPHERIC Cuurn, W. U.S 
1425. and VELOCIPEDES, E. Wimpole-street, 
Lake, Southampton- 


1427. Hotper for Books, W. RB. 
avait communication from W. Eppler, Herrstein, 


J. G. Sowerby, Gates! 
J. H. Lincoln’s-inn-fi 
from J. D. Delille, Paris.—8th April, 1830. 


‘Inventions for Six Months on the Deposit of 
Specifications. 
1534. &c., W. Smith, San Francisco, California.—14th 


Earta Excavatep in Trencues, H. A. Carson, Massa- 

communication from J. H. Irwin, Philade) onnsylvania.—19th 


April, 1 
1599. H. J. Haddan, Strand communication 
from T. Robertson, Toronto.—19th 4; 
1€05. Dia and Hanns of WatcH 
London.—A communication from C. F. Corm: 


“Tyler, Brockton, and 
—-20th April, 1880. 


Patents on which the Stamp Duty of £50 has been Paid. 
1534. Carriaces and Wuee ts, J. Offord, jun., Wells-street, Oxford-street, 
London. —19th April, 1877. 
Furniture, &c., W. Jackson, Pimlico, London.—20th 
1559. Free-arms, A. Henry and D. 1877, 
1563. TREATING BE. L. April, 


1877. 

1720. Securtnc Wueets, &c., to Axtes, M. Fenton and B. Cockayne, 
Sheffield.—3rd May, 1877. 

A. Young, Manchester, and W. J. R, Fox, Batley. 
ay, 

&c., Macnine, W. H. Chambers, Glasgow. —23rd April, 


10H. Power Looms for Weavine, R. B. Thomson, Dundee.—26th April, 


1640. CHEMICAL W. R. Lake, Southampton-buildings, 
London.—26th April, 1877. 

and CoLourine Feut, &c., G. C. Gibbs, Brentford.—27th 

504. SIGNALLING Apparatus, R. Roscoe, Brindley-street, Harrow-road, 
London.—6th February, 1: 

a ees gma &., W. J. Hancock and 8. M. Yeates, Dublin. 

1612, Empossep Frock F. Aumonier, Beaumont-street, 
London. April, 1877 

1614. for ATTACHING and SuSsPENDING Papers, &c., G. P. 

on, Grove Lodge, Fulham Palace, London.—-25th April, 1877. 
1622. SomtEtvo Lime, N. and J. Greening, Warrington.—25th April, 


1631, Rivertinc Macutery, J. Appleyard, Bradford.—26th April, 1877. 
1478. Stamp for on Cuina, &c., 8. Khih, Stoke-upon-Trent.— 


Patents on which the Stamp Duty of £100 has been Paid. 
1473. Stamp for Printine on &., 3. Kltth, Stoke upon-Trent.— 


873. 
E. Ward, Wells-street, Oxford-street, London.— 
1484. Ixpicaton, J. Bartlett Bristol—4th April, 1873. 
1489. Propucine, &c., CoLoorinac Matters, J. Lincoln’s- 
inn-fields, London.—24th April, 1873. 
H. Yates, Cleckheaton, and- W. H. Kellett, 
ve 

1461. Treatine Iron, &c., W. Faggot, Watford Watford.—23rd April, 1878. 

Materiats, cery-lane, London.—25th 
1481. &e., Boats, J. Carpenter, Bevois-hill, South- 


ampton.—24th April, 187; 
T. A. Edison, Newark, U.8.—25th April, 


- Notices of Intention to Proceed with Patents, 
soa. § Sarety Lamps, W. Smethurst, Bryan, near Wigan.—5th December, 
Cases for Jewrts, &c., T. Heath, Birmingham.—12th Decem- 
5169. Canpixa Woot, &c., E. Fairburn, Obelisk-grove, Cooper Bridge, 
near 
5170. Maxixe from Paper Pucp, &c., L. A. Brode, Glasgow.—17th 
5184. APPARATUS for Increastne the Speen, &c., of Vessets, 8. Davies, 
= Scnanewervens, T. A. Weston, Fleet-street, London.—18th December, 
ot, and G. H. R. Dabbs, Shanklin, Isle of 
5198, PeramBuLaTors, J. C. Mewburn, Fieet-street, London.—A com- 
tounication from J. E. Poinsot. 
5206. Exvecrric Lamps, G. G. André, Dorking.—19th December, 1879. 
5215. a Trays, Cruet Frames, &c., J. A es and J. H. Barber, 
jun, 
sabe hor Crearers for Macmines, J. L. Taylor and T. H. 
uston, Bolton. 
5222, Meat Guarps in lieu of Suutters, R. J. Worrall, Liverpool.—20th 
ReTarvina, &c., Suarts, C. J. Appleby, 
uthwark. 
ig Borter and other Furnaces, J. F. Flannery, Fenchurch- 
5228, Sopa ond F Porasn, H. Brunner, Widnes, 
5236. Gas-stoves, H. Salsbury, Long-acre, London. 
5237. and Prat, &c., H. Kinsey and G. Challenger, 
5244. Bicycies and other G. Cov d W. 
ES, Singer, entry, an 
J. Wilson, Manchester.—A communication from 
ag By mg Lamps, J. E. Bennett and I. Solomon, Sheffield.— 


December, 1; 
5257. STREETS tnd J. Berl Edinburgh. 
5264. Borr Fri 


LE Stoppers, N. Fri' 
6265. Sprinc Matrresses, &c., W. R. Lake, Southampton-buildi 
London.—A communication from §. H. Reeves. yet) 


5271. SepaRatinG CREAM from Mixx, E. P. Alexander, 
buil , London.—A communication from Messrs. W. Lefeldt and 
5274. Moror Governors, H. J. H. King, Newmarket. 
5275. Raararne or ConTROLING the Pressure of Gas, J. Wild, Hudders- 
6278 Pots, &c., T. Holcroft, Ettingshall Foundry, near 
olver: ‘hampton. 
5280. Orgs, &., J. W. Chenhall, Morriston.— 
owen, do Pass, Fl 
ELEPHO le 
from the Law Cows Con 
5822, Screw 8. Kenilworth, Rathgar.—30th 


December, 1879. 
5887. Avromatic Swrrcues for TELEPH &c., A. M, Clark. 
lane, sete communication from E. T. Greenfield and D. M 
21. MaGnesian Frre-Bri T. M Cockspur-street, 
Westminster.—A communication from 


B. G. d’Adelsw: Janu-: 


1880. 
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STEPS . Hedges, Stephen’s-road, } other portions of railway wherein the t:vo equal or 


55. Horsesnoz Naits, J. H. Johnson, Lincoln’s-inn-fields, London.—A 
communication from L. W. W! hipple.—6th January, 1880. 
181. Ripsep J. Brickhill, Manchester. January, 1880, 
299. PROPELLING Wuertep Venic R. Lake, tham: 
, London.—A communica! from L. French.—23rd 


Oo Berton Apparatus, H. H. Lake, Southampton - buildings, 

London.—A communication from G. L. Anders and T. A. Watson. —3rd 
48 Chancery-lane, London.—A communication 
626. or Stone, M, J. Brooks, Sunnyside, Rawtenstall. 


other Fats, R. Combret, Paris.—12th February, 


@ Apparatus for TarasHinc Macutnes, T. Cook, Wistow 
Hill, Huntingdou.—16th 

704. TreatINc Worts or Low Gravity, &c., H. Daniel, Burton-upon- 
Trent.—17th February, 1880. 

744, Heatine and Puriryine Water, J. Wright, Tipton.—19¢h February, 
1880. 

798. Braces, A. M. Clark, London.—A communication 
from C. Laffite.—' February: 1880. 

894. Cocks or Taps, C. J. Wi Manchester. 

897. Warer Suppiyinc Apparatus, R, Smith, Edinburgh.—lst March, 
1880. 

930, BREECH-LOADING Fire-aros, W. W. Greener, Birmingham. 

932. E. H. Katiovine, ‘March, 1880, 

1001. 

1008. Lock Wiles, Finch- lane, Cornhill, London.—8th March, 
1880. 


1951. TREATING OrEs and MATERIALS Zino, Siiver, &c., F. M. 
Savile-row, London.—10th March, 1 
Reou.atina the Gas, J. J. McLennan, Finsbury Park-road, 
and R. Owen, Haverstock-hi 
1056, Propetiina Vessets, J. Finsbury Park-road, and R. 
Owen, Haverstock-hill, London. 
1060. Worxixa the ExPANsiON VALvEs of Enotnes, J. Ramsbottom, 


20th March, 1880. 
Parsons, Elswic communication 
from R. C. Parsons.—25th March, 1880. 4 
1989. Macuinery, W. R. Lake, Southampton-buildings, London. 
—A communication from T. 8. Very. 
1290, Fire-BaRs, J, Browster, Sunderland. 

1291. Rerracroxy Bricks, W. R. uthampton-buildings, 
—A communication from A. ner. —27th March, 1880. 
1845. &c., Woop, W. R, Lake, 

—A communication from F. Hanson. —lst 1880, 
1403. Reep Orcans, W. R. Lake, Sow “buildings, London.—A 
communication from G. H. Chinnock and ¥ . W. Bennett.—6th April, 


1880. 
1419, &c., Surraces or Mepia, J. J. Sachs, Manchester.—7th 


CaBLes or Conpucrors, Wirth, Frankfort-on-the- 
sine, Germany. —A tion from M. M. Manly, R. P. Manly, 


J. Phili 
Bunith, Sen Francisco, U.8.—14th April, 


1534, WaTER-CLOSETS, &c. 

and Movine Eartn, H. A. Carson, Massachusetts, U.8.— 
1 

1596, "Stoves H. A. Brognard, Philadelphia, U.8, -A communi- 
cation from J. H. in. 

1599. LozeNGEs, J. Haddan, Sout pt igs, London,—A 
communication from T. Robertson. 

1605. and Hanns of &ec., H Bonneville, Piccadilly, 
London.—A communication from Borquia.— April, 1880. 

Hanpies or Hotpers for Toou, Ww. 

Lond communication from x. D. and 

Nah th April, 1880. 


London. 


All ms ha’ an in any one any one such 
leave their objections tion 
at the office Patents after 


April 24th, 1 

1226*, 4d.; 2733, 6d.; 2884, 8d.; 2891, 6d.; 6d.; 8298, 2d.; 3847, 6d.; 

3404, 6d.; 8425, 64 8427, 18,3 8438, "3448, 8504, 38.5 3500, 6d.; 


8517, 8d.} 2520,.6d.: 8521, 6d.; 3530, 6d.; 9585, 6d.; , 4d.; 3549, 8d.; 
6d.; 3554, 8d.; 3557, 3558, 8d.; 8561, 6d.; $565, 8d.; 
3475, 6d.; 3580, 6d.; 3586, 4d.; 3589, 4d.; 6d.; , 
, 6d.; 3613, 6d.; 3619, 8d.; 3625, 3 3628, 4d.; 3629, 3 8687, 6d.; 

, 6d.; 3642, 6d.; 3647, Gd.; 3649, 4d.; 3652, 4d.; 3662, 4d.; 3663, 6d.; 
8664, 6d.; 3667, 6d.;. 8671, 10d.; 3672, 6d.; 3680, 6d. » 6d.; 
, 6d.; 3695, 6d.; 3696, 4d.; , 6d.; 8701, 6d.; 3705, 2d.; 3718, 4d.; 
9728, 6d.; 3727,, 6d.; 8728, 4d.; 3733, 4d.; 3734, 4d.; 8736, 6d.; 3737, 2d.; 
3741, 2d.; 3743, 2d.; 8744, 2d.; 8748, 40.5 2d.; 8752, 4d.; 8753, 4d.; 
8755, 6d.; 8760, 4d.; 8763, 2d.; 8764, 6d.; 3765, 4d.; 3766, 6d.; 3767, 6d.; 
8769, 2d.; 1, 6d.; 3772, 4d.; 8778, 2d.; 8774, 6d.; 8775, 2d.; § : 
8777, 2d.; 3779, 4; $780, 6d:; 8788, 2d.; 3789, 2d.; , 2d.3 8791, 2d.; 
2d.; 87 8798, 4d.; 3902, 6d.; $807, 2d.; 3813, 6d.; 


8815, 3816, 3818, 6d.; 3828, 6d.; 3847, 3858 4d.; 387: 
8992, 6d. ; 3998, 6d ; ” 4195, 6d.; 4366, 6d.; 5209, 10d.; 13, 6d.; 124, 2d. 


*,* Specifications will be forwarded from the Patent-office on 
receipt of the caotin’ of price and postage. Sums exceeding 1s. must be 


ble at the Post-office, 5, Rom 
ton-buildings, Chancery-lane, 


esty’s Patent-office, Southam 


ABSTRACTS OF SPEOIFIOATIONS. 
Prepared TaE at the office o 


2041. anv INDICATING THE Pressure Exentep By Gaszous 
ora T. H. Blamires.—Dated 22nd May, 1879.—(Not proceeded 


The aj tus consists of suitable a 
column of mercury ; these receptacles, which may be tubes 


which the gases are apn the in such a that 
same 


APPARATUS FOR MAkinG Ice, W. A. Gorman and J. Walker.—Dated 


2353. 
mie constete in tind d arranging apparatus f aking ice 
cons or mi 
in removable moulds, and particularly in prov the remo 
moulds with compartments or chambers wtlated, with 
the upper and lower portion of the freezing compartments and in which 
are arranged to work in such a manner as to force water from the 
Fasulated © compartments alternately into the lower and upper parts of 
com agitate the ody Of water 
in inthe freezing compartments during the pa = nn 
2419. D. T. Gordon,.—Dated 18th June, 1879. 
of furnace bars which are 


construction and use 
tapered in section, having single or double distance pieces or studs 
between them. 
2741. H. J. Haddan.—Dated 6th July, 1870.—(A 
communication.) 10d. 

This relates to improvements on it No. 870, of 1875, a — 
partly in an increased production of the machine by f 
is to be formed into a mesh of the spa, bat 

the mesh of the adjoining needle, so that one needle k 
forms meshes from the other needle. 


2879. J. Rogers.—Dated 15th July, 1879.— 


tes to the locks of breech- fire-arms constructed on the 
and ith the hammers or strikers 


thin the lock and with top lever action, 
ase. Makers’ Dryino 7. Artken.—Dated 12th July, 1879. 


2086. Szcurninc anp Surrorrina or RAILWAY AND 
Tramway ¢ G. Wi Wilby. —Dated 1 
This relates to apparatus for securing and the joints and 


| denoter. 
83836. Printine J. 8. Borradaile. —Dated 19th 


one or both jaws of the said chair are hinged to a common base for the 
plane of gripping the rail or rails when downward pressure is exerted 


20985. Recu.aror ror ConTroLiine THE SuprLy or Steam IN STEAM 
A. M. Clark.—Dated 22nd July, 1879.—(A communica- 


The regulator resembles an ordinary slide val ante 
rod ia connected owe the’ pos! 


or the valve is indicated. 
83060. Prromerers on THERMOMETERS, &c., A, Budenberg.—Dated 28th 
July, 1879.—(A communication.) 6d. 

This consists in the method of determining or indicating temperatures 
or pressures by means of the pressure aris: the va; emitted 
from certain fluids contained in closed v: and ex to the source 
of heat, such or indicated by means of 
pressure gauges or 0 
3186. Power Hammers, J. H. 2nd August, 1879.—(A 

This co! a power reciprocating parts 
blocks and separate steam cylinders capa of operating 
or conjointly. 
$186. Manoracture or Boots anp Sxoxs, 4, Keats.—Dated 8th August, 


1879. 6d. 
This consists, First, on Soneuane Saeanats in one with the insole ; 
two are Mormed of 


Gacendiy. in uniting the sock to the insole when 
separate pieces. 
3189. Rotiine W. von Nawrocki,—Dated 8th August, 1879. 
-) 6d. rll, whi 
relates e use of a or loose wi et: 
spring, or other means, after 


$206. Supe anp Cot-orF Vatves APPLICABLE TO Steam Enotnes, J. 
Binks.— Dated 9th August, 1879. 6d, 
and cut-off valves, and ts in arrangements of parts for opening and 
the cut-off valves. 


holes made in them, These pieces are fixed are ee by one or mere 
pieces of wood nailed or otherwise suitably fastened between the flat 


tion. 
3233. Gas Enowes, R. Simon.—Dated 12th A t, 1879. oe 

This consists in constructing or arranging poem at 
that one side of it shall alternately act as a suction pe dey to — na 
mixture of gas and air in its inward stroke, and as a compression p' 
compressing that mixture ; and = the other side shall act as a working 

ton receiving the impact of the of the gaseous mixture 

urned or be ger ore in the cy effective stroke, and 
ere effete products ot combustion or explosion on its return 
stroke. 
3259. Time Inpicators, M, 7. Neale.—Dated 18th 1879. 6d. 

This consists in the application of the mnpenent of a relay to a time 
indicator, such as a magnet deflected by electricity passing through coils, 
or an ordinary delicate coil and armature or spring pring relay for h..) are 
of closing a local circuit in time indi in con 
bat may be or may not be 
indicator, which sai: 
own set of hands. 
$300. Manoracrure or Woven Fasrics, D. Scott and J. Edelston.~ 

Dated 15th August, 1879. 6d. 

This consists in the oils of woven fabrics, the 
faces of which are partly cut Pas, | damask, leno, or other 
pattern, tony on of leno or other open work 

th cut pile. 

3301. Surctcat InstRuMENT FOR THE REMOVAL OF a FROM THE 

W. J. Builer-—-Dated 15th August, 1879. 

The instrument is composed of a number of es (ola an oval form by 
ae ) mounted on a tube capable of fa revolved within another 
ube in such a way that the blades can be made to form a closed chamber 
when inserted into the bladder, so as to enclose the stone desired to be 
removed. This removal is effected by injecting into the chamber formed 
ae Ve blades (through the inner tube) certain acids that will dissolve the 


2606. FACILITATING THE ACQUIREMENT OF MusicaL SCALES, AND THE 
Bass, F. W. Von Kornatski.—Dated 18th August, 
This consists in a compendium of thorough bass, called a chord 


This relates ie use or employment’ prepared rollers for auto- 
graphic printing. 


For CuTTINe Grass, &c., W. Clark.—Dated 23rd August, 


3306. Burrer anp Draw-BaR APPARATUS FOR RAILWAY VEHICLES, &., 
R H. Hepburn.—Dated 23rd August, 1879. 


In order to se crushin ing or overstraining the springs of a and 


on after the manner in which a 
forced on to a piston ; this ring or clip piece is of such a width that the 
push plate of the buffer or the draw plate of the draw-bar or other corre- 
mn comes upon it before the entire stroke of the 
the ring thus overstraining ng 
of the spring, an takes the strain buffer case. 
3401. Fire Evaines, Rage B. Massey.— Dated 23rd August, 1879. 6d. 

This relates, First, to improvements in the folding levers, which aro 
self-locking ; a) to the ‘al of the swingletrees (or sway 
bars); Thirdly, to the Vicking of the forecarriage. 

3408. Lock-strrcH Sewinc aND EmBROIDERING Macutne, C. Pieper. 
— Dated 25th August, 18°9.—(A communication.) 

This consists ly in the combination with a en a or on 
hook, which makes wo or more revolutions or 
stroke of the needle, of a stationary shuttle or isress oa fa 
device for taking up the loop of the upper thread. 

8435. AND Mowine Macrines, D. G. Williamson.—Dated 26th 
ugust, 

The knife bar ‘slides in a recessed or undercut slot at the root of the 
fingers and under the cutting surfaces thereof, and has a guide eye at 
its end consisting of a slot in which fits an anti-friction roller mounted 

on the boot or finger-board carrier, so that the knife bar, when either up 
or down he is put upon it, arent of running with great friction 
plane surface is easily over the roller.” The knife is 
Lo pepo of independent blades vibrating upon centres on the finger 


anp Treatino Woven Fasrics, J. Smith.—Dated 26th 


tus for trea‘ woven fabrics with soapi' 


3449. von Nawrocki.—Dated 27th August, . 


1879.—(A communication.) 6d. 
A closed cylindrical casing has within it a revol or drum, 
mounted on an axis in such a position that at one ot perry 
it is in close contact with the interior of the casing, which at such a point 
has a longitudinal groove in which is fitted a tongue or king piece 
pressed outwards by a spring, so as to form a close joint with the surface 
of the drum as this revolves in contact therewith. has 


slides that are outwards in op; 


directions by springs ee between them, so that each slide is brought 
in close con: surface of the casing, and as the drum revolves 


the: eo ales owing to its excentric position, alternately pressed inwards by 


suc lace against the action of the springs. between the 
drum and the casing narrows, and pressed by. the springs 
as the said space widens. 


8453. Seisninc Twistinc Macuines, W. B. Gray.—Dated 27th 


August, 1879. 6d. 

dispensed with, and sockets are fastened firmly to the 
builder rail, each of which Ba a spindle, and being prolonged into 
a hollow axle or pivot carries thereupon a light free ates tube, furnished 
at the lower extremity with a friction wharf or The combined 
socket or pivot afford an extended and 4 for the 
spindle, which revolves in the hollow or bore thereof. 


3456. or Covenina Wirz, &c., B. Fox.—Dated 27th August, 


The wire is coated with py gh ate, 


2408, Macias, Curtis and T. Barker.—Dated 28th August, 


toon feeding motion, and to an 
Gomblnetion of machinery for attating th combs 


id local circuit is for the sole purpose of actuating its ; 


} ~ 
; 
| 
1435. Rerorts, R. Haldane, Glasgow. 
1443. Boots and Ssoxs, G. Pearman, Henley-on-Thames, 
1447. Greennovses, A. S, Nixon, 
1449. Gravva’ |-Tyne. 
1451. Moutpr mdon,—A com- 
munication 
i 
ae 
| 
| 
pieces So as eave space ween same to form air passages during com- | 
} 
| B 
| 
/ 
of one tube is connected by piping or other connection with the vessel in 
adjoin e n ai cin a re. a 4 
slots passing diametrically through at right angles to each other, in | 


_ 1878, and consists 


326 
3474. Tunnivc Paces or Mosic, 4. Villaret.—Dated 29th August, 1879. 
at the sense stand or’ at the plano, by pressure of the foot upon a 
pedal or 
3478. Puppiive orner Furnaces, C. A. Day.—Dated 29th August, 


supply of air, firebox and forming direct communication bat ween 
end chante in to orming a 


rapid destruction by heat, at the same time affording a communi- 

3480. Breecu-Loapinc oTHER Fire-arms, &c., W. Soper.—Dated 
20th August, 1879. 10d. 


This inven’ com) a combination whereby 

cartridge shell are by one movement of the hand 
upon an arm or lever ens with the mechanism, and without 
fired. It also es to improvements in barrels, and the 


for effecting the same, whereby two or more grooves are 
operation. 


CURING AND RETAINING Sasues, Russ.—Dated 29th 


3485. Buck.es, C. N. Eyland.—Dated 30th August, 1879. 4d. 

A brace buckle is formed of a metal plate turned RS ends to 
doubled from front to back, and slots are cut through the front to form 
housings for the points of the tongue. 

3486. Kesseler.—Dated 30th August, 1879.—(A com- 


women oy the cylinders between the coupled axles of 
pacing 


3487. Apparatus ror Errectinc Deer Sea Sounprnos, F. F. Walker.— 
Dated 30th August, 1879. 6d. 

A tube closed at its upper end and at its lower end contains a rod 
of potash, or col ion and n ver, or = prussiate 

, or other material readily acted upon to effect a change of colour 
y the action of salt water thereon. 
8488. Liquorine on Lump Sucar sy CENTRIFUGAL ACTION, 
C. D. Abel. neo 30th August, 1879.—(A communication.) 6d. 

This relates to improvements on patents Nos. 2456 of 1872, 2606 of 
1874, ans = 4647 of 1877, and consists in npn the sugar to the action 
of the ciarifying liquor while in tho centrifugal machine. Within the 

rum con the segmental sugar moulds loose 
one ye ded of a corresponding shape to the moulds, against the inner 
liquor ia bed inte thes to form a water- 
elt § joint. The — is led into these receptacles 
stationary cen 
3480. COMBINATION OF Basic Rerractory MATERIALS FOR 
Meta.urcicat Purposes, F. Althaus.—Datec 30th August, 1879. 
2d. 


3490. Apparatus ror THE Protection or Harbours, &., J. Shields. 
—Dated 30th August, 1879. 

Beneath the surface of the water in or at the entrance to the harbour 
are laid tubes with roses or lorated nozzles, and connected with a 
reservoir containing oil and p! at a certain height above the level of 
the sea, so that when the sea is rough oil may issue from the nozzles and 
rising to the surface calm the water. 


3402. Drvine Stancu, &., A. McDiarmid.—Dated 30th August, 1879. 


A semi-cy shed placed in a horizontal ition and con- 
tains a screw, or series of les on a tudinal which revolves 
and causes the substance to move ually along the a The 


trough is an for the open 
3408. Ciearinc Tramways, J. H. Johnson.—Da‘ed 30th 1879. 
A scraj is connected to the lower end of a arm, 
so as to be upon a centre by a 
prev socked) lever attached to one of the axle boxes of the eggenaben. 
One arm of this lever bears upon a spring on the axle box, so as to ki 
the scraper in the desired position, and is provided with a hook to w 
is ai ed one end of a helical spring, the opposite end of which is 
attached to the upper end or short ee ee 
is attached, so as to enable it to yield. The apparatus is ited ul 
four wheels, each provided with a scraper, so as to clear the rails 
travelling in either 
3404 Sewixo A, M. Clark.—Dated 80th August, 1879.(A 
communication.) 6d. 
and comeste of forming an inclined well dated 5th November, 
forming an the inner surface of 
the door that encloses the shuttle race ‘come such swell 
being solid so that no dirt can collect behind i To allow for adjust- 
ment the catch with which the nib on the door engages to hold the door 
shut is screwed into the machine frame, and thereby set to hold the 
swell on the door as close against the shuttle as necessary, and is fixed 
in position by a set screw. 


CHECKING W. B. McAdam.—Dated 30th" August, 1879.— 


of of different denominations or value are 
in suitable receptacles, from which they are taken one by one, a 
being sounded as each one is 
such tokens being given to the passengers when they pay the fare. 
3407. ror C. Wheeler.—Dated lst September, 1879. 
The rail mace in two parts, so that the upper portion or head can be 
removed when worn out, and reversed, or a new one substituted. 
3498. ties, C. Kesseler.—Dated 1st September, 1879.—(A communica- 
Not proceeded with.) 2d. 
The blocks forming the pavement of 
or keys placed between them and projecting into the sides, so that when 
the pavement hs been the mation of ay Dock wil be shared by the | 


3409. Inx, J. Taylor.—Dated 1st September, 1879.—(Not proceeded with.) 


An indelible ink is formed by mixing 1°5 parts by measure of a cold 
saturated aqueous solution of cu chioride. pare of a cold saturated 
cobstion of gum anhle, parte “and powdered 
aqueous solution of gum arabic, g) e 

potassium chlorate in sufficient quantity to saturate to th the me fi 


3500. Fiurp Pressure apa C. Wetter.—Dated 1st September, 


mo ve is composed of a spindle and three 
diem working a which the top end and 
aleo near the middle with an equilibrium chamber opening inte the pipes 
in which the pressure is to be regulated. 
$8501. Horsesnors, 7. Stokes.—Dated 1st 1879.—{ Void.) 2d. 
A metal plate is fastened to the animal's 
pieces to form the bearing surface or tread of the shoe are secured 
ably to the plate. 
3502. Cement ror STEAM-TIGHT G. Olliver.—Dated 1st Septem- 
ber, 1879.—{Not proceeded with.) 2d. 
The coment {9 formed of white load and 0 substance known 


known as blue- 

stone, which contains lead ur, and a small quantity of silver, 

snd wrhich ia found in the couth of 

3508. Prinrinc Woven Fasnics, 7. Nixon.—Dated lst September, 
1879.—(Not proceeded with) 22.” 

This ee ne one plate, and is 
arranged so as to allow 
their proper succession d the passage of the fabric through the 
machine. 


3505. Grinpinc Picments, &c., Holmes.—Dated 1st September, 1879. 
This consists in fi the materials between a feed roller and main 
thence 


roller driven at differential surface ani main 

roller and a concave es of the two latter having a reci- 

procating motion parallel with their touching surfaces. 

8608. ELEVATING AND Grains, &c., W. Poulsom.—Dated 
2nd September, 1879. 


Tue elevator construct of angle iron framework combined with 
wood to form the sides, and the elevator buckets are connected to 
peculiarly constructed 
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3507. Roastixe Corrzz, H. Faulder.—Dated 2nd , 1879. 6d. 3640. Unsretias, Parasors, @. H. Spencer.— Dated 3rd September, 
mixture of gas and air, such mixture being supplied “he d The top and runners are each made in oe ae, ae eae 
means of a blast of air drawn a fitted with a nozzle w) annular eavity,ourrounding which are slits to the 
enters a chamber into which gas is a pressure ball-shaped 
ns, von ber, 1879.— int. "Tho two parts of the 


$510. Arracuixe Door Kxozs To Sprnpies, J. M. Farnol.—Dated 2nd 
1879.—{Not proceeded. with.) 
0 


S618. Kerties, Saucepans, &c., G. P. Chiles.—Dated 2nd September, 1879. 


This consists, First, in the a on of an escape pipe having a valve 
feet notion downward from the bottom of such kettles, &c., ith 
curved or convex supports upon the fire-bar, to enable the vessels 
to be tilted forward easily and it danger. 


3514. Preventine THE Too Heavy Pressure or Vatves, A. A. 
2nd .—(Not proceeded 


W. von Reede.— Dated 2d. 
The back of the slide valve is connected at © the ond of  boligw 


of the piston, whilet. at the 
back of the piston the cylinder is open to the air. 
S516, Sarery J M. Douglas.—Dated 2nd September, 


the burner, thus extinguishing the light. 
$516. Apparatus ror Printinc Woven Fasrics, H. Oliver.—Dated 2nd 

1879. 6d. 
This relates to improvements on patent No. 2241, dated 5th June, 1878. 

The accurate starting of each successive impression is secured by ad mem | 
the roller round which the fabric passes, so that a point of the 
im m received is brought at the underside of the roller to coincide 
with the point of a movable gauge or curved bar, the end of which is set 
in a socket on the framing. 


8518. Locxixc Wrxpow Sasues, M. Andrew.—Dated 2nd September, 1879. 


8d. 

This relates to tus for locking window saskes and retaining the 
same in any desired pos tion, which apparatus when ap toa window 
is within the end frame ereof, in such a 
manera not to interfere with the action of the sash weights, and is or 

y be operated or adjusted by a handle or key on a shaft or spindle 
je Berche from the inner side of the window. 


3519. na W. R. Lake.—Dated 2nd September, 1879.—{A com- 


A covers attached to the laterally fanged parts of the collar, which 
are made with vertical flanges at Papper, a lower ed, 
een which a filling is in and secu the object being to 

by means of filling of different 


collar are pivotted 
the vertical flanges, 
to enlarge the collar. The two a plate of steel 
3523. pet ES, a T. J. Ashton.—Dated 3rd September, 1879.—(Not pro- 


bottom end of it is a conical recess. On the top of the of the 
being inserted between the two recesses. the bottom end of the 
oul fo 0 tastier ent, the bottom recess being formed in a plug 
by adjusting which all the parts are brought into contact. 


$506 CueareR, B. A. Wargnier.—Dated 3rd September, 1879.— 
fot proceeded 


is @ wagon, and may 


$8525. Te.ecrarsic Recorpinc Apparatus, R. KX. Boyle.—Dated 3rd 
This relator to improvements pn patent No. 5818, dated 80th December 
0 0. 
1878. Several sorts of wire are nied of smaller diameter than the 
two coils described in above-named patent, and they may be with or 
without iron cores. These coils are placed one above another, bein —_. 
and the coils are in such a 
the standards that each axis is vertical, and consequently feos or 
flat ends of the coils are in horizontal planes. 


3526. Locus, J J. Brownhill .—Dated 3rd. September, 1879. 4d. 


tongues 
or levers is mounted upon a rod or short shaft supported by a suitable 
frame fixed underneath the loom. The ends of these levers are 


3641. FOR PuorocraPus, F. Wirth.—Dated 8rd 
1879.—(A communication.) 


A box or case contains two drums poring hendine 


by w they caused to revolve. band w one 
wound from one drum to the other. A number of frames are 
secured to the band to receive jphs, which are ited through 


a glazed opening in the cover of the box or case, 
3542. Canpies ror Grvina C. L. Field.—Dated 8rd September, 
1879.—(Not proceeded with. 


signal is actuated, ad 
otherwise drawing his attention to fect that the tnborval of hee 


secondary the 
3544. Sevr-neatine Smoornine Inon, A. Norris.—Dated 8rd September, 
roceeded with.) 2d. 


ahteln ta in the handle so that it may be turned over at will. 
A is placed so that it will not be affected by turning over the iron, 
and wi one 8 the is heated by the 


3545. Mores roe leah C. Knight.—Dated 3rd September, 1879.— 
(Not proceeded with.) 2d. a 

The mutes have the cutline of the f holes of a violin, to which the neck 

e tail to the other, on which 


ora and ribs => 
bined, and 


te joint of the 
parts are not parted for 
3546. Sanirary J. Farrow. —Dated 8rd September, 1879,—{Not 


A tank is divided into three or more compartments, the 


ce or Crown 


the ition of the f ite by friction. te is contained 
wit an internal central tube which is surrounded by a cardboard tube, 
the latter being in its turn enclosed by the external tu the rod of 


fulminate tube is placed sand-stone, powder, verised glass, or 
or other suitable material, the whole forming a fding the soas to t 
the egress of flame to the bap at the poten 
3555. Burners ror Lamps, 
This consists in dividing Koareua 
hting at the point where it into number 
separate jets which cut into the filam: 
3556. J. W. Grover. 4th Se 
This consists, First, 


cting railway ithe one jaw 
and one loose jaw, the loose jaw being so pom Mow and arran; 


he rail by wedging action, produced 


ding partly under the rails and bene | 
pay on the on either side, the head of the bolt 
tho call take the of the second fish- le 


Thirdly, in constructing six-wheeled railway and vehicles with 
the central of wheels running in fixed , while the two 
—— wheels are each ed in swivellin that 


by li aks or other thet Will keep them im dlose contact 
and yet allow them to assume angular positions, 


ember, communication. 
material into the 


a the 
whetetee leansed or scoured, an fat po the same so as 
to scour its interior by the ~ ts and attrition of said material. 
3560. ae W. Bowman.—Dated 4th 
‘ot 


with four in each 


In the grooves form: 
slots to screw to beck teee a which are in to cutters. 


The back irons have teeth to fit the ain oot the 
from the bottom. 


to the heald shafts, and to the underside of each lever, about the middle 

thereof, is connected a cord terminating with a short spiral spring, which 

springs are secured to the frame. 

8362'7. SicnaL Apparatus ror Rartways, W. L. Wise.—Dated]3rd 
1879. re communication.) 6d. 


ting as at fall di te a 


line 


N. Foster.—Dated 3rd 1879. 
The plates or bars are en in an air- 
to reduce the scale or oxide on them toa metallic condi 


treated with carbonic oxide, cyanogen, a hyd en, 
carburetted a hydrogen, or any compound of and gen 
gaseous or other 
3529. Tursines, C. ee 3rd September, 1879.—(A communica- 
tion.)}—(Not proceeded with.) 2d, 
The blades of the turbine are so attached to their arms or to the body 
of the wheel, and part of the evolution 
the current, while during 


another part they are raised out of it. 
$531. Manuracrure or STEEL, 8. G. Thomas.—Dated 3rd September, 1879. 


Httle molten hematite pig before adding the spiegel or ferro-manganese. 
$582. Propucixe Drawines, &c., A. 

transfi medium coating paper or other 

suitable material with any absorbent composition 
which will act as the transferring 
3534. T. Binzer. 1879. 4d. 

The truss consists of spiral of a highly flexible so that it 
will or contraction of the is em- 


the ordinary stuffed covered leather or 


3537. FOR pe Hall and J. Schofleld.—Dated 8rd September, 


1879.—{ Not 
in holders fixed to bars con- 
nected by a fulcrum stud and a swivel button. The temples are held in 
Ty stripe of wood bolted to the bars, and st Bs into slots in 
ed to the breast beam or to the loom sid 
% to improvements in the treading motion ; ‘pa 
on, in which the strain on the heald is re- 
and spring. 


carburet of hy: 
naphtha, benzine, benzole, or the li 
8668. or Steam Borers, J. W. Lord.—Dated 4th September, 


This consists in a means for the better distribution over the 
heating surface of the boiler of the flame and heated products of combus- 
tion, as and after passing out of the furnace or fire-box. 

3564. Bicycirs, K. Husberg.—Dated 4th 1879. 8d. 

This consists in the use in combination having 
a ratchet or clutch connection with the driving wheel or with the’ the driving 
gearing wheel of velocipedes with springs and 


3566. a eg A. M. Clark.—Dated 4th September, 1870.—(A communi- 


cation.) 

This relates to the method of utilisin 

at the dam for the ascent of fish or boats, which its in directing said 

of water Ghrough series of openings” an discharging 

upwardly. 

8568. Comsinc Fisrovus Susstances, A. M. Clark.—Dated 5th September, 
1879.—(A communication.) 6d. 

This relates to the application and employment of a bar and blade 
web to press down the tail end so as to prevent the fibres of the end 
meeting those of the front end, end to end; to cause the tail end to 
describe a lower curve than if it merely 


— pth t in the return movement of th: detaching nipper sing 
mo 

suddenly when it comes opposite the front end of the 

Ice Sares oR REFRIGERATORS, G. 1879. 


Borers, &c., A. —, 5th September, 1879. 
The a tus vertical 
vessel divided into an upper or inlet chumber and a lower or outlet 
¥ e wu contains within it a revolving vertical 


sludge box and an outlet 
holler to which the may be 
35'74. Spoons, T. L. Lomas.— Dated 5th September, 1879. 
This consists a cover on part of the 


bow tearing portion at ack nd the oe fo ing the 


= 
1879.—(4 communication.) 64 
drum, the lamps being suspended Fegan or of steel instead of 
chains, such ribbons being attached to the spring drums. 
chamber into the bed of the furnace beyond the bridge. Metal are 
; built into the walls of the fireplace so as to strengthe: ip Lo 
with a near the en wi isa to receive a 
or stud, w! top side is made to a curve so as to work within the rose. 
The latter has a recess at its back large enough to allow the bit ta pay 
A small iron plate is placed under the rose to take the —— 
wear from oor. he burning candle caused to effec ber @ certain pre- 
3512. Locomotives, &c., M. EB. Walton.—Dated 2nd Sep- determined interval of time the of 
tember, 1879. 
form, anes a into which is secured the w and 
large end of an inverted conical tube, the lower end of which Mescends | 8643. Euecrro-maoweric_ [wpuctiox Apparatus, R. H. Courtenay.— 
Ormed one | some distance into the chimney. Arranged concentrically in the chimney Dated 8rd September, eh I a proceeded with.) 2d. 
is a vertical tube, the top end extending above the lower end of the | Four soft iron or soft steel are arranged in a square so that the 
3483. 8 conical tube, which it encircles, whilst its lower end descends beneath | &nds are respectively in as close proximity to each other as is ae oa 
it con . An annular space ween interior o: mney 

An excentric disc is mounted in a bearing on a bracket secu e 
lower window frame, and the sashes are retained and held in position by of the of 
causing the disc to press against the top sash. heated products o 

combustion are admitted to the space between the chimney and the con- 

iscroll se ng for a Das ana 
centre one 
being larger than the side ones. he inlet from the sink is connected to 
one side compartment, and the water therefrom from the lower 
part to the middle compartment, the grease ting oh the top of the 
water which passes into the third compartment. The grease thus 
September, 1879.—(4 ication. Not it, . 

A, consisting of Hmestens, marble, or chalk | | end of tok wilh: 
with soda or potash as binding material, and is moistened with water, entral orifice for the passage of a rod _carrving 2 serrated extremity fo 
the compound being either used in a plastic state directly as a lining for 
furnaces, or asa cemert,or it is formed into bricks or slabs or into 
crucibles or other receptacles and dried and used for metallurgical opera- 
tions. [he igaiver aisO Passes Centre Loe lulminate. Within tne 

external tube at its base or outer end and between it and the end of the 
va 
| thicknesses. The lower or the Mangec parts are Yormed. With 
enlargement for the windpipe o! e animal. e 0 te flange on 
each side is formed with noth to which the draught tugs are con- 
nected at the point where the draught is greatest. The two parts of the _ 
essed aga. ns i 
fread of the trena 
securing or fish jointing the ¢nds of two rails Dy a single Dolt passing 
side, two on the 
right and two on the left o’ side, and forming a right angle standing 
at an angle of 45 deg. from the bottom. The sides are screwed to the 
bottom and held together at top by two bolts and nuts, and have holes 
bottom 
This relates to carburettin, hydrogen § means of volatile liquid 
gnal themselves. 
; is consists e construction of the ice le Of ice safes 0! 
wire work, lattice, or netting. , 
3573. CIRCULATING, HEATING. AND Purirvinc WATER FOR STEAM 
spindle down tne centre provided With Series OL Circular OF DOXe! 
d spent horizontally one above the other, and of less diameter than the 
said chamber. The top and bottom of the apparatus is closed with steam- 
gg covers, and suitable inlet and outlet Pipes fitted to both chambers. 
lower chamber is in communication the er one, and is 
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3876. Mawuracrors or Iron anp Sree, J. B. Talbot.— 
Dated 5th *, 1879.—(Not proceeded with.) 

This consists in combining and arranging a cupola, in which cast iron 

is melted by the action of blast with one or more rotating puddling 

chambers in which ‘melted cast iron is puddled and Gonrested into 

wrought iron or steel. 


3578. Sweertna IW. Ross.—Dated 6th September, 1879.—(Not 


swept. 

3579. Treatise Poospuates oF ALUMINA TO OBTAIN A GoM, W. 
Bremner.— Dated 6th September, 1879. 4d. 

This relates to the treatment of natural phosphates of alumina in a 
baer manner, and the admixture of silicate of soda to the resulting 

quid to obtain a strong adhesive and drying substance. 

3581. or Nicket Zino, F. C. Glaser.—Dated 6th September, 
1879.--(A communication.) 4d. 

According to one method mixed solutions of nickel and zinc are 
jointly precipitated by means of an alkalior other base,-and the mixture 
of oxides obtained is purified and heated in the usual way for the manu- 
facture of nickel. By another method mixtures of compounds of both 

rted to the corsenpending oxides, and the 


e By a 
third method purified oxide of nickel is mixed with purified oxide of 


zine, and the mixture treated by any known process for its reduction 
to the metallic state. 


3582. Rotary Currer Biocks, M. R. Western and J. Hamilton.—Dated 
6th September, 1879.—(Not proceeded with.) 2d. 

This relates to the construction of rotary cutter blocks that are capable 
of Be mrmy wet when rotating in either direction by causing an excentric 
motion between the cutter shaft and the block to effect the greater radial 
projection of the one cutter or the other, according as the block is rotated 
in the one direction or the other. 

3592. Fasrenixos ror Brace.ets, &c., J. B. Hill.—Dated 6th September, 
1879.—(Not proceeded with.) 4d. 

This relates to improvements in snap fastenings. 


‘THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 


Con¥IDENCE in the stability of the markets at current rates is 
et absent. This week the out-turn at the mills and forges is 
ly more than 60 per cent. of their capability. The quietude 
relates principally to the marked-iron firms, who were scarcely 
ever worse off for work, whether old or new. The concerns most 
engaged are the makers of girder and tank plates and angle bars. 
Engineering iron is most in request in fulfilment of Indian 
requirements. ‘T'ank plates likewise are mostly made up in this 
district. In thé London market they have to run the gauntlet 
with plates from the Cleveland district. From inquiries which 
are being made for engineers’ iron it is deduced that the prospects 
are excellent of a sound trade so soon as the prevailing lull shall 
have passed over, and there is confidence again that prices have 

uired steadiness. i 

t present, however, the local exchanges develope but little 
business, Wealthy buyers attend, prepared to avail themselves 
of the necessities of weak sellers, but without the intention of 
buying what cannot be got as ‘“‘a bargain.” This relates mainly 
to the finished iron branch. Touching pig, iron, late purchases 
have been so heavy that very few even of the stronger men are 
prepared to make further purchases. 

‘o-day—Thursday—in it became known that 
United States buyers are still hoping to be able to purchase 
finished iron from this side, but that they are awaiting further 
reductions in the selling prices of hoops, particularly in this and 
other districts. Meanwhile, speculators, who had bought in 
——- of being able to realise higher rates, are paying con- 
siderable aggregate sums to induce the ironmasters to delay 
delivery according to specifications, Ironmasters were reluctant, 
to-day to enter into the compact, but they had before them np; 

more satisfactory alternative. 

In Wolverhampton yesterday, and to-day ja Birmingham, few 
were disposed to place it earlier than well into June, while others 
held to the belief that the harvest must be ingathered:before a 
vigorous reaction will be evident. The weakness of the market 
is conspicuous in the rates at which sheets—singles—can be 
bought. It is not four months ago since £11 was asked, and 
in some cases quite £10 10s. obtained for bbe singles— 
24 w.g. y there were quotations by makers of £9, with the 
intention in some cases of accepting, if need were, £810s. Yet 
the figures did not entice business. 

Boiler plate and high class bar standard prices are unaltered. 
Common bars are very 

Tin-plates were plentifully offered to-day and yesterday by the 
agents of South Wales’ firms, and a sale took place at 23s. per 
box for I.C, coke qualities. The leading makers in this district 
are better off for work than those in Wales. 

All-mine pig iron was to-day plentiful and easy at £4, and 
though there were makers of cinder qualities who were asking 
£2 wrest ton, it was known that there were others who were 
under pressure to accept £2 5s. per ton. For high-class 

uth Wales pigs £4 15s. was again asked, but makers believed 
that they could get them at £4 10s. Before the quarterly meet- 
ing £4 15s, would have been gladly given for this class of iron by 
the makers here of high-class sheets and of tin-plates ; but just 
now the quotation has no enticement. 

There are deliveries of pigs now being made from one set at 
least of the Staffordshire furnaces at £25s,—a price which scarcely 
a month ago the maker consented to take if delivistoa should be 

rompt. Advantage of the quietude in the demand is being taken 

y blast furnace proprietors for making repairs. . 

The mails have not been of much importance this week. That 
from the Cape, delivered yesterday, was the best, yet it was 

_searcely equal to one or two recent mails. 
Coal and coke are abundant at prices in buyers’ favour, but the 
sales reported are very few. Coke is to be had at 12s. per ton at 
‘the ovens in some cases, but the quality is not deemed generally 
gee to the requirements of this district.. Furnace coal at 
10s,, which is the standard Dudley quotation, is too high to 
‘encourage buying, and the figure is not being universally 
demanded. An officially dec’ reduction on an early day was 
_this afternoon anticipated. 

The annual report of the Hamstead Colliery Company, Limited, 
states that the thick coal lately discovered has now been sunk 
‘through, and is found to be 24ft. thick and of good quality, with 
a dip of 1 in 16 to the south-east. To complete the second shaft, 
for the erection of 

,000 will be needed, and-a 

1882, 


urther £20, be req 


NOTES FROM LANCASHIRE, 


(From our own Correspondents.) 

Wiruin the last couple of days the iron market here has 
resumed a steadier tone owing to the more favourable reports 
from Glasgow, and at the Manchester meeting, on Tuesday, there 
were a fair number of inquiries for iron delivered over the 
remainder of the year; no large amount of business was done 


but a few lots of Scotch and Middlesbrough iron were placed Barrow 


with local consumers at low figures. During, however, the 
greater portion of the week elapsing since I wrote my last report, 
the market has been in a very unsettled condition owing to the 
continued downward movement in prices, and at Manchester on 
Tuesday, both local and outside brands were quoted at consider- 
ably lower figures than those which were nominally ruling on the 
premene Tuesday, but there was not that utter absence of any 
nclination to buy which char: ised the market week, 

In Lancashire pig iron there has been a very considerable fall 
in prices during the week, and makers would now be willing to 
take about 55s. to 56s. per ton for forge and foundry q es 


‘aired 


delivered into the Manchester district. But even at these figures, 
which are quite 15s. per ton below those they were asking less than 
a month back, they are still almost entirely out of the market, 
and the new orders at present bein are extremely few, 
deliveries on old contracts accounting for nearly all the iron at 
present going away from the works. : 

So far as outside brands are concerned, there has been little or 
nothing doing in this district exoupt in Scotch and Middlesbrough. 
No. 3 Glengarnock iron delivered equal to Manchester has been 
quoted at about 61s. to 61s. 6d. per ton, whilst g.m.b. Middles- 
brough has been offered by merchants at about 45s. 6d. to 46s. 
per ton net cash; but these quotations will, of course, now be 
subject to any alterations which have since taken place in the 
above markets. Lincolnshire iron can be bought at about the 
same figure as the local brands, and Derbyshire iron is quoted at 
considerably less than was being asked a short time back; but 
very few of the makers are really pressing for orders, and there 
is so liti!e business doing that quotations are only nominal. 

In hematites some very low sales have been reported, and £4 per 
ton delivered into this district has been mentioned, but I have 
not been able to verify so low a quotation as this, and must 
consequently give it for what it is worth. Hematites could, 
however, be readily bought under £5 per ton. 

The finished iron trade continues very dull and inactive, and 
there is a considerable amount of underselling going on amongst 
merchants and dealers, with the result that very few orders are 
being placed with makers who are not able to obtain the prices 
now being asked by them. Local forge proprietors being still 
generally fairly supplied with work are not really eveing for 
orders, and for bars delivered into the Manchester district they 
ask about £8 per ton, but second-hand lots are offered at fully 
10s. to 15s, per ton under this figure. 

In other branches of trade connected with the iron industry 
of this district the position of affairs is not altogether very satis- 
factory, and the amount of new work at present coming to hand 
is not such as to indicate any large amount of activity in_the 
immediate future. The chief exception is with regard to 
manufacturers of cotton machinery, and in this branch many of 
the large firms are very busy, and boiler-makers in this district 
are also tolerably well supplied with orders, but amongst general 
engineers, with the exception of one or two firms who are eng: 
on work which has to cross the Baltic before the frost sets in, 
there is not much doing, and founders are also quiet. 

On the assumption of an improved state of trade the union men 
amongst the boiler-makers and iron-shipbuilders have in several 
districts asked for an advance of wages, but I am informed on 
reliable authority that the employers on the Mersey and the 
Clyde, and at Liverpool, Manchester and other important centres, 
after holding meetings to consider the matter, have come to the 
conclusion that the condition of trade in no way warrants an 
advance in wages at the present time. As bearing out this con- 
clusion I may state that an investigation of the state of the iron 
shipbuilding and marine engine trades shows that there are at 
present extremely few new orders puis in, and that as a rule 
where establishments appear to be busy they are simply employed 
finishing work which has been some time in hand. 

The coal trade remains in much the same condition as last 
week, All classes of round coal still move off but slowly at low 

rices, although there are indications of improvement in the 
Samat for export, and from some of the collieries a good deal of 
coal has recently been sent away for the present. Engine classes 
of fuel continue firm at full prices, with a hardening tendency in 
the market. The average vrices at the pit mouth remain about 
as under :—Best coal, 8s. to 8s. 6d.; seconds, 6s. to 6s. 6d.; com- 
mon round coal, 5s. to 5s. 6d.; good burgy, 4s. 3d. to 4s. 6d., and 
good qualities of slack 3s. 9d. to 4s. per ton. 

The first.section of the Manchester system of tramways, which 
will connect the lines already laid in the outside districts, was 
completed this week. This section, which is about a mile in 
length, brings the two lines from the townrhips of Stockport and 
Gorton into the heart of the city, and is laid down on what is 
known as Gowan’s system, which consists of a sleeper and rail 
combined simply laid on a concrete foundation. is system 
has been generally adopted within the city boundaries, and when 
the Manchester sections are completed there will be about forty 
miles of tram lines laid down on Gowan’s method. The local 
boards in most of the outside districts have, however, adopted 
Barker’s system, of which I gave a description some time back, 
pro consists of a. continuous iron sleeper, bearing a light 
steel rail. 

At the meeting of the Manchester Gosleient Society on Tues- 
day, Mr. J. G. Grimshaw read the concluding portion of a paper 
prepared by H. Phillips and himself, in which the long wall 
system of working coal was recommended as the safest and most 
economical, as compared with other methods. The discussion on 
the paper was adjourned. Mr. 8. H. Hollingworth also read a 
paper on a new detaching hook to prevent overwinding at 
collieries. 

The demand for hematite pig iron is much greater this week, 
not only on the part of home but foreign buyers. There are 
undoubted evidences that the markets are stocked, and that the 
deliveries to be made by makers during the ensuing season will 
be practically sufficient to meet. the wants of users. Makers in 
the meantime, however, have plenty of work to do, and it is 
obvious that so long as they are employing their works on full 
time, as at present, the dull tone in the demand will not be felt. 
Prices have declined to a considerable extent, sales of all round 
qualities of Bessemer iron being noted at under £4 per ton, and 
sales of forge iron at about £3 15s. per ton at makers’ works. 
Tron ore-is in fair demand, but prices have declined to 20s. and 
™, per ton. The coal trade is steady, but prices have a weaker 

ndency. 

A steady output is still kept up for the Workington Hematite 
a Company’s two furnaces, and two others are being got 
ready. 

The Lowther Iron Company is laying in foundations for a 
third furnace. Its works are in fuil operation. 

The steel works and blast furnaces of the West Cumberland 
Tron and Steel Works still. maintain the steady working which 
has continued for some months. A large engine has been put 
down, and for some time back a gradual renewal of both furnaces 
and stoves has been carried out, till now more modern structures 
have taken the place of the old ones, securing a larger output. 
A start has been made with the new plate mills for steel ship and 
boiler-plates. 

Great activity prevails at the works of the Moss Bay Company, 
th iron and steel works being kept fully employed. The new 
furnace is near completion. . : 

The Messrs. Kirk Brothers are rapidly completing the erection 
of the new blast furnace and engine-house. 

There is such an increase on the London and North-Western 
system in West Cumberland that it is proposed to run night 
mineral trains in order to relieve the traffic. 

The 3015-ton steamer launched a few weeks ago from the 
Barrow shipbuilding yard has been sold to Messrs. Carlyle 
Brothers, of London, managing owners of the Ducal Line, and 
her name will now be registered the Duke of Buckingham. 

In three weeks a direct and regular line of steamships from 
to New York will be inaugurated by the Anchor Line. 
The trade hitherto between these ports has been from America to 
Barrow, and so much success has attended the route that vessels 
are now to be despatched from Barrow to-New York. 

A new boiler-making works, fitted -with:modern machinery, 
has been opened this week by Mr. George Stansfield, on the site 
of the old gasworks at Maryport. 

is the amount of the contract réceived by Messrs, D. Y. 
Stuart and Co., of Glasgow, for ten miles of pd uired for 
the Harrington and Distington water supply, and for the fitting 
of the pipes and other work Mr. Rich Tedeiens of Working- 
ton, has secured the contract at £1818 4s, 4d. 


THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


Durine the past week the steel market was characterised by 
great uneasiness, and Bessemer blooms, No. 1 quality, fell to 
£8 10s. per ton, being a fall of £1 10s. per ton in about ten da 
or a fortnight. This week, owing to advices from the north, 
which are of a satisfactory character, the steel market again 
recovered, and on Wednesday morning, £9 5s. was asked for the 
same qualities offered on Saturday at £8 10s. 

There are at present large inquiries for railway material for 
the United States, and these, combined with the heavy shipments 
both of iron and steel from Glasgow at the close of last week, are 
sufficient to explain in a ye measure this extraordinary fluc- 
tuation in value. Holders of iron are somewhat puzzled with the 
present prospects, but I find a general concurrence of opinion 
that in three months there will be a general revival of trade in 
that important branch. 

A dispute at the Roundwood Colliery, Rawmarsh, resulted in 
300 to 400 hands refusing to work on account of the wages paid 
to certain miners who are alleged to have special privileges of 
working in easy places, for which they have accepted a reduction 
of 8d. a “‘score,” or 10 per cent. After an interview with the 
manager, the dispute came to an end. 

The eoreeas new railway from Barnsley to Hull to ‘‘lap” the 
South Yorkshire coal-field is receiving the all but unanimous 
support of the coalowners and colliers in the Barnsley and South 
Yorkshire district. At a great meeting held at Mexbrough on 
Monday the resolutions in its favour were carried without a dis- 
senting voice. It was stated by one of the speakers, as an 
instance of the injury done to trade by the excessive charges of 
carriage made to Hull, that a foreign Government sent 
their order for some thousands of tons of 
to be delivered at Hull, or some port on the east coast. 
An influential firm in Sheffield lost that order by a 
few pence. ton, and the order was placed at Essen. 
If the merchants of Sheffield could have carried the steel 
at a less cost, thousands of men in Sheffield would have had 
work, It was also resolved to petition in favour of a Royal 
Commission to inquire into the unequal system of levying charges 
for the carriage of coals, iron, steel rails, pig iron, and all classes 
of finished goods from South Yorkshire by the railway companies, 
who are charged with placing the coal-mining and manufacturin 
companies of South Yorkshire at a “ruinous disadvantage wi 
other coal-mining and manufacturing companies with which they 
compete.” 

In the cutlery trade there is a great weight of orders for ship- 
ping, mostly of middle-class goods. Large orders, which have 
come into the town from abroad in December last, have had to 
be returned, owing to the inability of manufacturers to fulfil 
them at the prices of that day. The advances of material, such 
as ivory, bone, and ebony, as given last week, are the only causes 
for this. A number of the London, Liverpool, and Manchester 
shipping houses are investing in cutlery and the old staple 
manufactures of Sheffield, at the present reduced rates of the 
day, in anticipation of further advances certain to take place 
within three morths. 

There are several important alterations in prices this week. 
Hematite is down from 5s. to 10s., merchant have fallen 
10s., hoops 10s., and sheets have suffered a similar reduction. 
Rails are reduced another 10s. Sheffield steel shi plates have 
fallen 20s. to 30s., and Sheffield steel boiler-plates have similarly 
declined. Coke is easier, both Derbyshire and Sheffield, at a 
decline of 2s. to 3s. a ton. Coal is not altered; household sorts 
are expected to fall 1s. to 2s. on Monday, but steam coal 
continues in demand, and prices are maintained. irons are 
expected to improve shortly, and there are some indications of a 
change for the better while I write. 

In addition to the success of Messrs. William Marie and So 
joiners’-tool manufacturers, Hibernia Works, Sheffield, an 
essrs. Hutton and Co., sickle and euine-est manufacturers, 
High-lane, near Sheffield, Messrs. Thomas Garfitt and Son, scythe 
manufacturers, 66, London-road, Sheffield, have also received 
a gold medal at the Sydney Exhibition for patent and Crown 
scythes, hay knives, beater bar, chaff-knives, and strickles, 

e brass works at Rotherham are about to be incneaeee by the 
erection of another establishment on the Rawmarsh-road, by 
Messrs. Wilks and Son, who have been in the employment of 
Messrs, Guest and Chrimes for many years. 


THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

S1ncE my last letter prices have declined considerably. The: 
are, however, now assuming a somewhat firmer position, and 
am still of opinion that the market will soon be again tolerably 
brisk. Over-speculation is to be blamed almost entirely for the 
recent relapse. Some merchants had bought exceedingly heavily, 
and consequently have been compelled to throw iron upon the 
market at adiscount, On Tuesday the prevailing prices for No. 3 
were 37s. 6d. to 38s. In all probability these will be well maintained, 
and I shall not be at all surprised to find that before next Tuesday 
the price of 40s. per ton has again been reached. Messrs. Connal 
and Co. report that their stock of Cleveland iron now amounts to 
84,925 tons, a decrease of 4315 tons pcos, Ay week, and of 
24,000 tons during the past nine or ten weeks, This is a note- 
worthy fact, happening as it does in conjunction with a consider- 
able decrease of makers’ stocks, and all this notwithstanding the 
fact that the make of Cleveland iron has been very largely 
increased during the past two or three months. 

The North-Eastern Railway traffic returns for the week ended 
the 24th inst. show the enormous increase of £31,226, as com- 
pared with the correpending week of 1879. In the department 
of minerals there is the large increase of £18,516. A glance at 
these returns for the past few weeks will show that the increase 
in mineral traffic returns has been considerably more than half 
that of all other departments put together. It may surely be 
gathered from an increase of such magnitude that the iron trade 

enerally of the North of England is decidedly improving. 
iewed from the railway point of view, it is now apparent that 
the traffic returns for the first half of the present vear will have 
placed the North-Eastern Railway bree in a better position 
than they were in the corresponding half of 1878; in fact, if the 
increase continues at the same rate, the receipts will be fully 
equal to those of 1877. . 
The manufactured iron trade is very dull, and prices are lower. 


This is brought about by a lack of orders, although there 
is no real slackness so far as operations at the ironworks are 
concerned, 

On Saturday, Mr. David Dale, of Dar mn, who had been 


appointed arbitrator between the North of ngland iron manu- 
facturers and the operative his award respectin, 
the basis of the future sliding scale. He awards that the pa 
shall be 1s. 6d. for puddling, long weight. It is believed that the 
award will give general satisfaction. ‘ 5 

The Cleveland iron miners are somewhat dissatisfied with their 
wages question. The result of the recent, investigation of the 
ironmasters’ books by the accountants ly age on behalf of the 
employers and the miners has shown that the average selling 
price of iron has not been more than in the pi ing quarter, 
consequently no advance in their wages will be made at present. 
The miners, misled _by the accounts of the prices at 
which merchants have been trading in the recent period of 
inflation have expressed considerable dissatisfaction, and have 
had meetings with their employers. Unless the matter is care 
fully handled it is not difficult to predict that some,breach wil 
occur. 
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Iron shipbuilding is- ing quietly. Several of the old | Swansea by the Board of Trade inquiry into the explosion on » evi + « 8 0 Oto 810 0 
hands at the the Tees find that committed an error | board the Uganda. The notable feature of the case was that the 
when they refused to le to the employers’ terms respecting | cargo was anthracite, thus entirely dispelling the popular view W Rails plates . ** Se een 6 
wages. Messrs. Pearce and Co., for instance, are working with | that it is onlyhighlyc gaseous which causes explosions. ss Bessemer pig iron | oe ee a a 
carpenters instead of platers. This firm launched on Monday a| The verdict in this case was imperfect ventilation, due to the 
2300 tons register, an ic to ca 3300 tons e necessity of adopting some mechanical means for getting more 
weight. essrs. Blair and Co., of Stastoeas will provide the | air in amongst coal cargoes ; all that is required is to get 16 parts MISCELLANEOUS MET. ALS. £204 
es, which will be on the direct-acting surface condensing | of air to one of gas to render explosions impossible. Loading} Go; Se ei cis perton 5910 0 to 60 0 0 
iple ; 280-horse power nominal, coal in such a way as to avoid the great breakage which occurs cakeandingots .. .. «.. 66 0 0to67 0 0 
is also another matter for the ingenious to grapple with. Best selected .. .. «+ « « 67 0 O0to69 0 0 
TES FRO es does not fee depression which is stated to exist in 
NO M SCOTLAND. other parts of the country. Work is still plentiful, the total iron = 
(From our own Correspondent.) . , | and steel exports from all Wales for last week being little short lish aah ah 
Tue continued dulness in the iron trade led, in the beginning | of 10,000 tons. This indicates a lot of back work, and waiting — ry pig Mie ee eS 
of the week, to a further decline in prices. There are at present | for freights and favourable winds. genceeenaemrarapmngtorye fe 
really no orders for iron for consumption in the market; but if| At most of the works I note a good deal of activity. Dowlais eon-Gibedin 29 0 0t0% 5 0 
the rates remain low for any length of time, the expectation is | is particularly busy, and has been making rails for Stettin 00 0 0 t000 0.0 
that buyers will be attracted. Some talk was occasioned a few | and St. Stephen’s. There has been no delay either in carrying Zin, Ach shest wis be ES 
days ago that an order had come from the Continent for 15,000 | out the changes which have been for some time in progress. o—Eng §./:/ Meee adeno ae 
tons of pigs, but it turned out on inquiry that it was a commission | Cyfarthfa has been occupied on rails for Galveston and New| Phosphor Boge -ee he ha end a 
to purchase for s: ative purposes, the iron to be sold again in | York, and at Landore, Ebbw Vale work is quite up to the ri ion y > * "193 9 0t0139 0 0 
this market in the event of a rise in prices. During the decline | average. I am glad to note also that the newly started works at ** Nickel, per Ib., 28. 6d. to $s. 
in rates, and especially within the last two or three weeks, | Hirwain are fulfilling all expectations in quality of brand and 
holders have been pressing their iron on the market. The belief | quantity. 
is that prices wd fall lower yet, and should they go down to,| Treforest is continuing its make of fine Bessemer pig. COAL, COKE, OIL, &c. = 
say, 42s. per ton there will certainly be another rush to buy. Dowlais is making bars for New York, Llynvi for Oporto, and | goxe— £5. 4. £5. d.| Coals, best, per ton— 
e warrant market opened steadily on Friday with a large | Bookers, quantities of sheets for Amsterdam. Cleveland, at ovens 0 13 6—0 16 0| South Durham... 0 860140 
business at 48s. 3d. one month to 48s. cash, receding to 47s. 6d. | Some concern is being felt as to the future of the iron and steel Derbyshire «+ 0180-0140 
one month and 47s. 44d. cash. In the afternoon transactions trade, for it is certain that the incoming orders are not large, and Sheffield, melting 0 18 0—0 19 0 Best, at pits .. 0 80-0110 
were effected down to 46s. 9d. cash, which was accepted at the | that depression must soon follow unless more orders are . | Tredegar .. .. 1 20-0 00 mv + OF ‘3 90 
close. The market opened quietly, with business at 45s. 74d. to | Makers stand out firmly for prices, yet trade is only completed be ae eA aah 6 oe “Wigan pit —0 60 
46s. 1d. cash and 45s. 9d. to 46s. 4d. one month. Transactions by an acceptance of lower figures than quoted lists. 0 11 201311 omy 86 
were effected in the afternoon from 46s. 14d. to 46s. 9d. cash, and | “Tin-plate is still sluggish, with drooping tendencies, and some Silkstone,house 0 10 4—0 11 6 Pem aft. 0 60—0 66 
46s. 103d. eight days to 47s. one month. Tuesday’s market | makers are accepting very much lower rates than were current a Conver - 0 76-0 90 Forge coal .. 0 50-0 56 
opened steadily at 46s. 94. to 46s. 74d. cash and 47s. one month, | short time ago. I have heard of cases in Swansea of business team * 063-0 70 of os « 0 40-0 49 
improving to 47s. 6d. cash and then receding to 47s. 3d. A large | having been concluded at from 17s. to 18s. per box by houses k .! 0 40-0 56 + « 0 86-0 43 
lusiness was done on Wednesday up to 48s. one month, but the | which were firm last quarter-day at 25s. It is currently believed ee tee 4 ae B - Oils, tun— £s8.d. £8. d. 
transactions were purely speculative. To-day—Thursdsy—the that the depression in the iron and tin-plate trades is due to Blouse, at port 0 79-0 93 Lardoil .. .. 41 0 0—41100 
market was quiet, but a fair business was nevertheless done | speculators in the market. ‘team .. 0 23-0 36| Linseed .. .. 26100-0000 
between 46s. 9d. and 47s. cash and 47s. 3d. one month. : I am glad to see that Mr. Vivian has taken up my remarks on hi 0 83-0 §9| Bal Eich pale . - we H 4 
Freights for shipment of pig iron are now very low, especially | the necessity for improved railway accommodation at Swansea | Glasgow—Per ton, f.o.b.— Potstleuns rola’ 
to the United States. in connection with the new dock, and has given an exhaustive so se oe O 66-0 70 (per gal.) 0 0 6-006, 
In the malleable iron trade there is Jess doing than a few weeks | description of the changes which should forthwith be carried out. Saithy'~. <. 911620 1s o|Tallow,owt.. .. 200-4960 
. at a number of the works orders are not so plen nor | For the present a direct line wit riton Fe is stron; * Suppl mp wes 
so important as could be desired, but there is a likelihood of more | recommended. ties ad Supplied to railway companies and large works. 
work being forthcoming shortly. No improvement of any note is recorded from the Forest of 


There is no —- for the better in the coal trade. The 
demand for household consumption is but moderate, as is also 
that for steam coals. The shipments from the port of Glasgow 
are small for this season of the year. In the course of last year 
they reached only 7164 tons, as inst 15,083 tons in the 
corresponding week of last year. ices are very low. Ve 

good coals are being shipped free on board at Glasgow at 6s. 6d. 
per ton. The supply is abundant. A large proportion of the 
export trade, however, is being done at the ports farther along the 
Firth of the Clyde, chiefly from Troon and Ardrossan. At no 
time have the facilities for shipments at Glasgow been so good as 
at present, but shippers find it advantageous to make up 
cargoes at the ports lower down on account of the saving of 
time coming up the river, and also the saving of harbour dues. 
In the eastern mining ties the d d for coals is also slow, 
and prices have been tending dowfwards. The coasting trade is 


. slack and low-land consumption comparatively limi 


The reduction in the miners’ wages has now become general, 
and for the most part amounts to a shilling per day, bringing the 
wages down from 4s. 6d. to 3s. 6d. As yet the men have shown 
little resistance. ‘The fall in the price of iron has been so great, 
and coals are likewise so low in price, that the miners have 
evidently seen that it was hopeless to attempt resistance. Un- 
less an improvement should take place in the trade further 
lowering of wages may be expected before many weeks. The 
leaders of business are making an effort to induce the men to 
restrict the hours of work, and at a conference held in Glasgow a 
few days ago the following resolution was agreed to :—‘‘ That in 
the opinion of this conference much of the present excitement 
and reduction of wages is due to the action of the miners in for- 
saking their short hours and days, and we urge on those who have 
dore so to return at once to the position in this respect that they 
occupied six months ago.” Efforts are also being made by the 
agents to restart the unions, but apparently with only small 
success. 

Some notable vessels have been recently turned out from Clyde 
shipbuilding yards, among them being the Trojan, 3500 tons, the 
latest addition to the Union Steamship Company’s fleet of Cape 
mail steamers, built by Messrs. J. and G. Thomson, of Glasgow. 
This is the largest vessel of the fleet, and before leaving the 
Clyde for Southampton a few days ago, she developed a speed of 
nearly 174 miles an hour. _In these times of inaction it is cheer- 
ing to note that the a. are receiving a number of 
fresh orders. Messrs. bert Napier and Sons have con- 
tracted to build two vessels of 2200 tons gross, and 2300 
indicated horse- power, for the West Coast trade of the 
Pacific Steam Navigation Company, and the same company 
have placed a third vessel at Greenock. Messrs. Dobie, of 
Govan, have obtained an order for two steamers of between 
2000 and 3000 tons for the sere | American Steamship Com- 
pany, the engines to be constructed by Messrs. Jas. Howden and 
Co., of Glasgow. Several other contracts have been received, 
and altogether the prospects of the trade are a little more favour- 
able. It is believed that the placing of these contracts at this 
time is, to a considerable extent, owing to the low prices which 
prevail in the iron market. 

Captain Ellis, R.N., one of the Admiralty hydrographers, has 
been instructed to make an official survey of the navigable part 
of the river Clyde, and it is expected 
occupy several months. 

The last portion of the Callander and Oban Railway, from 
Dalwally to Oban, has now been completed, and trains will run 
over the whole system in the course of a few weeks, bringi 
passengers into the very heart of the west highlands of Scotlan 

The Peterhead Harbour Trustees have resolved to spend £7000 
on further improvements on the harbour, and have ed a loan 
to that amount from the Public Loan Commissioners. 


at his operations will 


WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) " 


THE connection between France and the western of 
Wales, notably Lianelly, is as in a marked on 
account of the in demand for large anthracite. Ron, 
too, are going up, and contracts have been entered into at 9s. f.0.b. 
The general character of the Welsh coal trade is favourable, with 
extreme stiffness of price and a tendency to advance. The total 
export of coal from Wales last week was 165,544 tons, of which 
Cardiff sent 129,490 tons, Swansea 18,168 tons, and Newport 
17,886 tons. It will be seen by this that Swansea, though show- 
ing ight decline, is yet hol ey place as second port. 

1 ex to chronicle the full start of Harris’s Deep 
Navigation Colliery in a short time. Some slight interruption 
has taken place owing to an accident with the old engine, but not 
of much account. note that Stephenson and Clarke’s trucks, 
which I meet with in all quarters, have found their way under 

ready. The coal is of great excellence. In fact, 


screens 
the coals of the three last new workings—Nixon’s, Glassbrook’s, 
and Harris’s—are equal to the palmiest days of the four-feet 
smokeless steam. 

Considerable interest has been shown in the proceedings at 


PRICES CURRENT. 


Tue following prices are corrected up to last night, but it should be 
borne in mind that in many cases makers are prepared to quote different 
terms for special contracts. It is obviously impossible to specify these 
cases and terms, or to give more than the market quotations and makers’ 
prices. Readers should also refer to our correspondents’ letters. 


PIG IRON AND PUDDLED BARS. 


ScoTLanp— £8. d. | £s. d. 
G.m.b.—No. 1.. .. .. 2 9 0  Glengarnock—No.1 .. 215 0 
No.3 .. 211 0 
-No. 1 - 215 ©} Dalmellington—No.1.. 2 9 0 
No. 3 - 210 0} No.8.. 2 7 6 
- 215 0) 
Summerlee—No. 1 - 215 0| Shotts—No.1.. eo 215 0 
Monkland—No.1.. 29 
» 27 6) 
Clyde—No.1 .. .. .. 2 9 0 CLEVELAND— 
No. 8 27 6 co of @ 
At Broomiclaw. | No. 4, foundry .. .. 117 0 
Culder—No.1.. . .. 214 No.4, forge .. .. .. 116 0 
Me. Ben SM Mottled or white .. .. 115 0 
At Port Dundas. | Thornaby hematite .. 6 0 0 


TREDEGAR—MONMOUTHSHIRE—NO. 8 tin-plate pig iron, 13us. at works. 


’ 2” No. 3 foundry pig iron, 85s. 0d. do. 
£8.d. 

Wates—lIron rails, f.o.b. ae 8 5 Oto 810 0 
Iron bars, f.o.b. oe 85 000 
1, at Sheffield .. 837 6t0.000 
No. 3 ee es 35 0to 000 
LancasHirE, in Manchester—--No. 3 & No.4 215 0to 216 0 

Hematite, at works, Millom ‘ Bessemer 

No. 1 to No. 3 oe de es ee + 410 Oto 415 0 
Forge, mottled and white .. oe os oe - 415 0 
Maryport Hematite—No. 1 to No. 3 - 410 Oto 415 0 

Puddled Bar— 
Waves—Rail quality, at works os 50 0t0 000 
CLEVELAND, delivered on trucks os + 410 6to 000 
MIDDLESBROUGH l6in., plate quality, perton 415 Oto 0 0 0 
-LANCASHIRE ee ee oe ee - 50 0t0 550 

MANUFACTURED IRON. 

Ship Plates— 

Guasoow, f.o.b., per ton ee ao 90 0t0 000 
Wates—At works,net.. 810 0t0 000 
MippLessroven, at works .. ee 80 0t0 000 
Boiler Plates— 
WELSH aA 10 0 Oto 0 0 6 
Lancasuire, to 5 cwt. each plate .. 910 0tol0 0 0 
SHEFFIELD .. oe 1010 0to 0 0 0 
Bow Lino and Low Moor— 
Under 2} cwt. each, upto4dcwt. percwt. 1 2 Oto 17 0 
4cwt. up to7 cwt.and upwards... + 110 Oto 119 0 
STAFFORDSHIRE, per ton ee os -- 1010 Oto138 0 0 
MIppLEsBRovGH, free on trucks 810 0to 000 
Grasoow, f.o.b., per ton oe 9 0 0to10 0 0 
le Iron— 
Bow inc and Low Moor, per cwt. .. oo - 130 
STAFFORDSHIRE, per ton os 9 0 0to 1010 0 
LANCASHIRE oe oe 8 5 Oto 810 0 
STockTon .. es ee ee oe 80 0t0 000 
Rounp Oak oo ee ae 10 2 6t015 00 
CLEVELAND oe $0 oe 710.0 
ELSH oo os oo 8 0 Oto 810 0 
Gtascow, f.o.b., per ton 80 0t. 000 

Bar Iron— 

Low Moor and Bow ine, per cwt. .. 019 0tc 140 
STAFFORDSHIRE, per ton mA ee 8 0 Otolll0 0 
Rounp Oak as 912 6to 00 0 
Merchant Bars— 
STockTon 710 Oto 715 0 
WELsH ee 71 8 00 
LANCASHIRE os 710 0t0 8 00 
Guascow, f.o - 70 0to 710 0 
SHEFFIELD—Bars from warehouse 8 0 0tc 000 
Sheets oe 1110 Oto 0 0 0 
Nail Rods.—G.ascow, f.o.b., perton .. 710 0to 0 0 0 
Rails—G.ascow, f.o.b., per ton 710 0to 8 0 0 
CLEVEL es 70 0t0 0 0 0 
WALEs ee 710 0to 000 

Railway Chairs—G.ascow, f.o.b.,perton 5 0 0to 610 0 

Pipes—G.ascow, f.o.b., per ton os 50 0to 600 

Sheets—Gascow (singles), per ton .. 910 O0tol0 0 0 

.. 9 0 0t0 950 

STEEL, 

works— £28.4. 
Spring steel ‘ 14 0 0t022 0 0 
Ordinary cast rods 17 0 0t0 24 0 0 
Fair average steel 28 0 0to 36 0 0 
Sheet, crucible 24 0 Oto 64 0 0 
Sheets, Bessemer . - 16 0 0to 22 0 0 
Second-class tool.. eo . ‘ 82 0 0to 48 0 0 
Best special steels ° ee 0 0to76 0 0 

Best tool 52 0 76 0 0 
Special tool 76 0 Otoll2 0 0 


PRICES CURRENT OF TIMBER. 


Teak, load .. .. .. ) 
Quebec pine, red... 
pitch 


Oak .. 
Birch .. 
Elm .. 


. 
~ 


n 


pa 
Wainscot, Riga, log.. 
Lath, Dantsic, fatho: 

St. Petersburg. 
per C, 12ft. by 


£8. £8. 
Quebec pine, 2nd., 10 


a 8 10 
Canada, spruce Ist. 10 10 12 10 
8rd and 810 
18 
0 
St. Pctersburg .. 13 16 0 
land .. .. .. 1010 1110 
« 810 11 0 
Battens, allsorts .. 6 0 9 0 
FLoorRING Bps. sq. of lin. s. d. 8. d. 
First yellow .. .. 010 0 
, white .. .. 8 6 10 0 
ogany, sd. d. 
superficial foot. 0 6 0 9 
Mexican, do. .. 0 0 5 
Honduras, do. .. 0 43 0 6 


8 by 9in. :— 
Quebec, pine Ist .. 14 0 24 0 


Socrery or May 7.30 p.m. : 


Design and Reconstructi 


on of the Tay Bridge,” by Mr. 


Graham Smith, the leading features of which are as follows :—A 
general description of the structure and the mode of constructin 
ed in 


the piers of 
and stability of the bridge. 


the large spans. The consideration of the stren 
The various questions involv 


restoring or renewing the bridge and rendering it safe for ordi- 


nary traffic. 


Sourn Kxunsrneton Museum. —Visitors duri 
April 24th, 1880 :—On Monday, Tuesday, an 


the week ending 
Saturday, free, 


from 10 a.m. to 10 p.m., Museum, 11,589; mercantile marine, 


building materials, and other collectio 


2168. On Wednesday, 


Thursday, and Friday, admission 6d., from 10 a.m. till 6 p.m., 
Museum, 2260; mercantile marine, building materials, end other 


collections, 163. Total, 16,180. 


in former years, 15,710 


Average of corresponding week 


Total from the opening of the Museum, 


18,881,280. 
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THE IRON AND STEEL INSTITUTE. 

Tue London meeting of the Iron and Steel Institute 
commenced on Wednesday morning at 10.30 in the hall 
of the Institute of Civil Engineers, 25, Great George- 
street. There was a comparatively small attendance on 
the first day. Mr. Jeans, the pata read the eleventh 
annual report of the Council, from which it a that 
the affairs of the Institute are in a flo ing con- 
dition. During the year 1879 eighty-three additional 
members have been elected. . Of this number, five 
belonged to Germany, ten to France, five to Belgium, 
Btatos, Spain, and one to 

exico. er, therefore, twenty-six of the eighty- 
three new members reside either on the nana of 
Europe or in America, a fact to which the Council took 
pleasure in calling attention, as an indication of the con- 
tinued interest felt by foreign metallurgists in the pro- 
ceedings of the Institute. After all withdrawals, deaths, 
&c., have been allowed for, the net effective increase 
during the year has been twenty-two members. The 
Council had to announce with regret the deaths of the 
following members :—The Earl of Durham; David Wal- 

oses, ridge ; e ; Alexander 
Whitelaw, Glasgow. 

Seventy-five names were proposed for election at the 
present meeting, being the largest number yet submitted 
at ! meeting of the Institute except two, the first being 
the w meeting, when eighty new members were 
elected ; and the second the London meeting in 1875, 
when eighty-four names were added to the register. The 

r. Julien y having resign e foreign secre- 
taryship of the Institute, the Council have now under 
consideration the question of how the appointment 
should be filled up. Several changes have taken place in 
the Council during the past year. Mr. Charles Markham 
has been elected as vice-president in the place of Mr. E. 
Williams. Mr. W. Jenkins, of Conse en been elected 
to fill the place vacated by Mr. Mar and Mr. E. 
Windsor Richards, of Middlesbrough, has been e’ected to 
fill the vacancy caused by the retirement of Mr. Brogden, 
M.P. The Council have, in concert with the committee 
appointed by the German iron and steel trades to make 
arrangements for the autumn meeting at Diisseldorf, 
decided that it shall take place from the 25th to the 29th 
of August next. Preliminary programmes have been 
issued to the members. The retiring members of Council 
are :—Vice-presidents—Sir J. G. N. Alleyne, Mr. Josiah 
T. Smith, and Mr. R. Heath. Members of Council—Sir 
James Ramsden, Col. Roden, Messrs. E. Fisher Smith, 
C. Bagnall, and A. Brogden. No other members having 
been nominated for the Council, all of these gentlemen 
are re-elected with the exception of Mr. Brogden, who, 
stated, is succeeded by Mr. E. Windsor 


The accounts having been read and and some 
other purely formal business transacted, Mr. Williams 
briefly addressed the meeting, stating that he had much 
leasure in announcing that the mer medal had 

een awarded to Sir Joseph Whitworth in recognition of 
his services to those departments of applied science 
which the Institute more especially represents. He paid 
in a few well-chosen words a well-deserved compliment 
to Sir Joseph Whitworth, and expressed his regret that 
- that gentleman was unable from the state of his health 

to be present, and that he would wait on him and 
persona. the medal. He next directed atten- 
tion to the fact that the great hopes which had been 
entertained at the London meeting of 1879, that the 
dephosphorisation problem had been solved, had not as 
yet been fulfilled. It must be admitted that they had 
not been realised at Eston; at the same time Messrs. 
Bolckow, Vaughan, and Co. were not disheartened, and 
were spending very large sums on the erection of 
oolsens plant, and he hoped that at no distant day the 
success which they deserved would be achiev It 
would be in the recollection of the members that 
Dr. Siemens had pro to give a large sum of money 
to establish a home in London for the various societies 
which had now no meeting place of their own. No 
progress had, he regretted to say, been made with the 
scheme, but it had not dropped out of sight. Dr. Siemens 
was working hard to carry it to success, and it was well 
known that he usually succeeded. 

Mr. Jeremiah Head proposed a vote of thanks to the 
which was warmly carried. 

Mr. Williams then called on Mr. Wrightson to read 
a second paper—really a sequel to one read at the 
Liverpool meeting, 


On Some Puysicat Cuances Occurrine IN Iron at 
Hich TEMPERATURES. 

The paper deals only with the third part of the paper 
read at the Liverpool meeting last September, this part 
being on the of volume in cast iron when passing 
from the solid to the liquid state. Much, Mr. Wrightson 
said, has been written upon this subject, and various 
views have been held. One of the latest and most autho- 
Royal Society in 1674, "On the Alleged, Expansion in 

iety in ‘On the ion in 
Volume of Various in Paating by Retrigesa- 
tion from the State of pare Fusion to that of Solidifi- 
cation,” by Robert Mallet, F.R.8. Mr. Mallet determined 
the specific pone of molten cast iron in the followi 
manner :—The capacity of a conical circular vessel o 
wrought iron, }in. thick, was obtained at ordinary atmo- 
spheric temperature by filling it with water, the water 
we g 94°15 lb. It was then filled with molten iron, 
f additions of iron being supplied as the expansion 
of the vessel by heat lowered the level of the molten iron 
at the neck. When the vessel ‘ceased to expand, the 
cguntion was stopped, and the vessel and its conten’ 

Ww 


rd | pears if the expansion of solid iron can 


iron 
calculates the capacity of the vessel must have 


been when at its highest temperature. The whole range 
of temperature he assumes to be 2400 deg. Fah. and 

ing Rinmann’s determination of the coefficient of 
linear dilatation in wrought iron, which is ‘0000052 for 
1 dug. Fob, he finds that the capacity of the vessel when 


expanded to its limit should be 2691°77 cubic inches, and 
the specific gravity of the molten iron 6°65. The specific 
gravity of same iron when cold was found to be 


717 
From this and other considerations, Mr. Mallet con- 
cludes “ that it is not true that any cast iron is denser in 
the fused than in the solid state.” Cold cast iron, he 
therefore contends, does not float upon liquid cast iron 
of the same quality by reason of its buoyancy. “What 
is the nature of the force which produces this curious 
phenomenon, and often in direct opposition to gravity, is 
a different and a much more delicate gat Oe In the 
whole paper there underlies the assumption that dilata- 
tion is continuous from the solid to the liquid state, and 
as Mr. Mallet’s experiment shows that the specific gravity of 
the liquid is lower than that of the solid, he concludes that 
the theory of buoyancy cannot account for the floating 
of cold cast iron on molten iron, The ae disap- 
own to 
change to a contraction at the time the metal becomes 
liquid. The diagrams the author’s instrument 
show this reversal of the effect of heat, but in face of the 
pci of so high an authority and so distinguished an 
observer as Mr. Mallet, he determined to make an experi- 
ment from the other end of the p and to measure 
the successive changes in volume of a casting as it 
pete cooled. A spherical mould was made of dried 
oam, the internal diameter when dried being 15°28in.; 
the mould was of a section as shown :— 


METAL POURED IN 
TO THIS LEVEL 


cit 15" bia 


\ / A 


The following arrangement was made to measure the 
change up to the time when it would be safe to move 
the ball. Horns A A and B B were cast on the top and 
bottom plates of the mould. These were filed to ed 
and a hardwood gauge tapered on one edge to an inclina- 
tion of 1 in 20 was placed in the position A, as skown, 
and marked. A similar gauge was used at B. Any 
expansion of the ball after casting would then lift the 
top mould to an amount equal to the increase of diameter 
of the ball, and the joint of the mould would open to 
the same extent. The only correction required would be 
to allow for the expansion of the mould itself, which 
would cause a slight elongation of the horns between A 
and C. The loam between the hot ball and the horns 
proved, however, to be such an excellent non-conductor 
that the horns during the experiment were never more 
than hand-warm, and their expansion imperceptible. * 

A horizontal insertion of the tapered uge jm of an 
inch showed a vertical rise of ;4;5th of an inch, due to the 
taper being 1 in 20. The gauges A and B were read off 
simultaneously, and, as they were mee at points 
equidistant from the centre of the sphere, their mean 
reading showed the exact rise at the centre of the ball. 
The metal was equally of No. 3 and No. 4 foundry 
Cleveland iron tapped into a 1-ton ladle. The following 
re shows the progress of expansion and final contrac- 


Mean dis- 
Remarks. Time. tance 
AA&BB 
running 
Metal tappedintoladle ... 10.45 a.m. 
Finished running 
10.55 1°94 
10.56 ,, 1°95 
10.57 ,, 1-954 


1°961 
1°965 
197 
1973 
,, 1 
11.15 ;, 1°98 
1:985 
11.25 do 
Top of mould taken off ... ... 11.30 ,, do. 


_ The top of the mould was taken off at 11.30, with the 
intention of getting the ball out of the mould, but in a 
few minutes it was rep , a8 there were indications 


loam between the top of the ball and 


that the interior was not consolidated sufficiently. The 
top, was then raised 2in. every quarter of an hour, and 

sphere. 


Diameter 
Time. of 
sphere. 
Inches. 
11.45 a.m. 15°4 
12.0 noon 15°4 
12.15 p.m. 15°4 
12.30 ,, 15°4 
12.45 ,, 15°4 
Ball taken out of mould entirely mS is 
ou’ en’ ved 
215 15°4 
230 4, 15°4 
245 4, 15°38 
15°36 
3.15, 15°34 
3.30 ,, 15:32 
845 ,, 153 
46. 153 
4.15 ,, 15°28 
15°28 
15°26 
i "24 
7.0 a.m. 15°22 
Dec. 21, 1879 
30 a.m. 15°22 


It will be seen that the liquid ball in cooling increases 
in diameter from 15°28 to 15°358in., or 0°51 per cent. 
lineally, which is equivalent to an increase in volume of 
1°53 per cent. Again, in contracting from its maximum 
volume to its cold state it decreases in diameter from 
15°4 to 15'22in., or 1°17 per cent. lineally, which is equiva- 
lent to 3°51 per cent. in volume. In running this ball the 
mould was entirely filled, and no feeding was afterwards 
allowed. A drawing of the section of the ball when 
broken through the centre was shown. In the top there 
was @ cavity which the author accounts for thus :—The 
metal first swells in the mould, and as the outside layers 
cool first and consolidate before the internal part 
commenced to swell, the interior becomes short of liquid 
metal, which gravitates to the bottom and leaves the 
upper part vacant, 

ples of iron were cut from the ball at different 
positions, and their specific gravities taken as follows :— 
. Specific gravity. 
At the surface of the top cavity, 54in. above centre 

At the centre of sphere .. 

At a point . below centre ... 

As might be expected, the lowest point is that of 
greatest density, owing to the pressure consolidating the 
metal. The metal between the centre and the top cavity 
is very porous, and shows the tearing action of the force 
of contraction very plainly, resembling in appearance the 
contraction cavities in steel ingots so well illustrated in 
Mr. Chernoff’s paper, published in the last January 
number of the “ Proceedings” of the Institution of 
Mechanical Engineers, and leading to the surmise that 
the same expansion and subsequent contraction may 
occur to produce this great bugbear in steel ingots. The 
accompanying table gives the general results of six 


88; | experiments on balls of foundry iron immersed in fluid 


iron of the same quality :— 


lg | ofl # 2 
| 
del 
3 59°25} 718 | 2°0 225) — 6°94 | 6°68 
8 5 | 252°25| 6°96 | 15 800) — 6°92 | 6°70 
9 3 | 59°00) 7°15 | 1°25 | 45 70 65 
il 4 |132°75| 6°9 25 | 6°88 | 6°55 
19 5 | 254°0 | 6°55 — | 200 70 6°73 | 6°24 
23 4 |1820 | 695 | 20 | 110 _ 6°84 | 6°33 


An examination of the table shows that although the 
sp. grs. of the balls vary considerably, also their oe 
and floating effects, yet the deduced sp. grs. of the liqui 
and plastic iron vary only toa small extent. From these 
six experiments the average sp. gr. of fluid foundry 
Cleveland iron is 6’88.* For the iron in its plastic state, 
if we take the same six experiments, we find the average 
sp. gr. to be 6°50. Lastly, if we take the average sp. gr. 
of fhe same six balls as determined when cold, we find 
it to be 6°95."+ “It will be noticed that the expansion in 
the grey 15in. ball was 1°53 per cent. from the original 
diameter of the mould, or only about one-fourth the 
———- shown in the expanding balls immersed in 
me 

It was suggested to the author that this ion in 
iron when cooling liquid state might 
for the separation of graphite in grey iron. Experimen 
on this cat wer made, the first to ascertain the effect 
of chilling on small pieces of grey Cleveland iron at 
different stages of temperature between a high state of 
liquefaction and a state of plasticity. It was intended, 
by chilling rapidly the outer crust of each casting, to 
imprison an interior mass of iron which would subse- 
quently cool, and by its appearance and sp. gr. show 
whether there was any connection between the separation 
of graphite and the density of the iron in each case. A 
number of cast iron moulds 3in. by 14in. by }in. were 


~* This result is rather higher than Mr. Mallet’s, which by his method 
gave for iron one-half Scotch and one-half scrap a sp. gr. of 6°65. 

+ This accords closely with the sp. gr. of three small ples of 
Gleveland No. 4 foundry ar from “ Thornaby” ae 


as 
through the 


|| 

i 

| 
4 
A 
20 

10.58 "96 
10.59 1'961 
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made, and into these Cleveland foundry iron was cast 
from a small ladle at intervals of three minutes. Nol 
was run when the iron was very hot, the others at inter- 
vals of three minutes, No. 8 being cast when in such a 
condition that the metal would only just run from the 
ladle. The following sp. grs. were taken by Mr. 
oe observations as to the character of the 


Sp. gr. 
No, 1 Fracture, White mottled in centre... ... 7365 
» 2 ” ” ” 7°389 
» 3 ” ” ” 99 7°388 
» 4 ” ” ” 99 7°360 
Rather more mottled ... ... 7°293 
4 Mottled throughout... ... ... 7°292 


A sample of similar No. 4 foundry iron 
cast in a n sand mould of same 
.. 

It will be seen that No. 8 is 1°3 per cent. lighter than 
No. 2, and the sand casting 3°1 per cent. lighter than the 
same. Nos. 1,2, and 3 have little or no — in them ; 
No. 8 and the grey iron cast in the sand mould contain a 
large quantity. The variation of sp. gr. appears to be 
due to the fact that when the very liquid metal is poured 
into the chill it is immediately coated by a case which 
resists pressure when the interior iron would expand 
in cooling, the sagged being that the whole piece 
of iron is denser, whereas in the case of No. 8 the 
iron has become plastic and has undergone expansion by 
the time it gets into the mould ; the same chilling of the 
outside case takes place, but the contraction afterwards 
draws away from the inside, making it porous. 

The average sp. gr. of white iron is 7°5, and it would 
appear that grey iron, when rapidly cooled, wpe 
both in appearance and sp. gr. to white iron; but that 
when the rapid cooling commences at a more plastic and 
more expanded condition of the metal, there is less 
change in solidifying. The sudden chilling of the very 
hot liquid poe then to be unfavourable to the free 
formation of graphite, which only appears when the iron 
has expanded its volume previous to chilling. Is, then, 
this separation of graphite the cause of the expansion of 

iron when cooling down from the liquid to the plastic 
state? White iron does not differ much, chemically, 
from grey iron except in the form in which its carbon 1s 
contained. In grey iron the carbon is partly in the un- 
combined state of graphite and partly as combined 
carbon. In white iron the carbon is combined and no 
graphite appears. If the separation of graphite is the 
cause of the expansion, then in the case of white iron 
where no graphite is apparent there should be no 
expansion in cooling. The author had three or four 
diagrams of white balls melted in white iron, but further 
than the broad fact that there is an undoubted and 
considerable expansion, he had not been able to his own 

— to obtain reliable measurements of these 

ects. 


In order to be sure that there could be no mistake the 
author had another spherical mould of loam swept 15°09 
inches in diameter inside, and under the same conditions 
as described for the 15in. grey iron ball, he had this cast 
in white iron at 3.4 p.m. A table was given toshow that 
this ball increased from the time it was cast from 0°03 to 
O'll of an inch at 44 pm. No further expansion 
took place after this ; the ball was then taken out of the 
mould, and when quite cold had decreased from 15°2, 
the maximum size, to 14°92. From this experiment it is 
evident that white iron in cooling from the liquid state 
expands considerably. In the case of this ball the 
diameter had increased 
or lineally “73 per cent., which is in volume equal to an 
increase of 2°2 per cent. 

The author then proceeded to suggest that if his theory 
as to the expansion and contraction of iron stand scien- 
tific criticism, further interesting analogies will be seen 
to exist between the properties of this substance and 
water. There are some substances which, instead of 
expanding by heat, contract. India-rubber is one which 
is affected in this way. If a band of india-rubber is 
heated with a weight attached the weight is slightly 
raised. Water within the range of 32 deg. to 39 deg. is 
another example. How, then, should these substances 
act when compressed? The view taken by Sir William 
Thompson and Helmholtz as to regelation is this :—When 
the faces of ice, with water between them, are pressed 
together, the soft and watery ice being a substance which 
contracts with heat, cools by pressure, and this disappear- 
ance of heat lowers the temperature of the water between 
the two faces of ice and produces the interesting pheno- 
menon of regelation. 

The author then went on to attempt to develope this 
analogy between water and iron, and to give therefrom a 
theory of chilling. This he finds in the anomalous con- 
duct of iron in reversing the progress of its change of 
volume between certain limits of temperature. Iron, 
when at welding heat, has its surface in a liquid state. 

n this condition it is placed in contact with another 
piece of the same heat. The molecular conditions of the 
plastic iron which has already expanded, and of the fluid 
iron at the surface which has not commenced to expand, 
are quite different, as also are their temperatures. 
If iron were similar to other bodies, and a blow or sudden 
pressure produced heat all through the mass, the unex- 
panded liquid at the surface as well as the interior 
plastic iron already expanded would rise in temperature, 
the consequence of which would be, that the molecular 
conditions at the junction would still differ, although 
both at a higher temperature, and therefore molecular 
union could not take pl: But if the liquid iron at the 
surface of the weld is in that condition of temperature 
that it would cool by pressure, the result is quite 
different, as the blow or pressure acts on the plastic iron 
to produce heat, and on the surface iron, which is on the 
border-land between liquidity and plasticity, to produce 
cold ; consequently there is a moment when the tempera- 
tures of the two would meet each other, and render the 
molecular condition of the junction uniform and con- 


in one hour from 15°09 to 15°2, | th 


tinuous. This, the author says, appears to be a satis- 
factory explanation of the wonderful property of welding 
in iron. 

The preceding abstract gives a very complete idea of 
the line of argument adopted by Mr. Wrightson. The 
discussion was somewhat prolonged, and ultimately drifted 
away from the main purport of the paper to a considera- 
tion of the author's theory that welding was a pheno- 
menon analogous to regelation. This theory was brought 

rominently forward by Mr. Wrightson after he had read 

is paper, and may be thus briefly stated. If two pieces 
of ice at 32 deg. have their surfaces melted and pressed 
together, the water between them will become ice, and 
this will take place even when the ice blocks are immersed 
in warm water. The question is what becomes of the 
latent heat—140 deg.—in the water? and various expla- 
nations have been offered of the phenomenon. r. 
Wrightson suggested that when iron is raised to a weld- 
ing heat its surface becomes semi-fluid. Then pres- 
sure or heavy hammering being applied to the two 
masses to be welded together, their temperature is raised, 
partly at the expense of the fluid portion, and thus a 
temperature is at last reached at which union by welding 
takesplace. The explanation of the ice phenomenon usual] 
received is that ice is cooled down by being compressed, 
and that it accordingly abstracts heat from the water inter- 
vening. Mr. Lothian Bell, who opened the discussion, 
descri an apparatus which he had made for testin, 
the expansion and contraction of a casting 6ft. long an 
6in. in diameter. This bar required a period of 
one hour to reach its maximum expansion. It 
was broken up and found to be quite sound. 
He tried two bricks of cast iron properly cleaned on the 
grind-stone. They went to the bottom in fluid iron and 
came up in thirty or forty seconds. Only their corners 
were found to be hot on removing them from the ladle. 
They were broken, and their temperature did not exceed 
900 deg., yet they floated, although they should, at the 
temperature stated, be heavier than the melted iron, bulk 
for bulk. His explanation was that the outer portion of 
the metal dila' 3 per cent. in dimensions, because 
Dulong has shown that for 900 deg. Fah. cast iron dilates 
lineally 1 per cent.; cubically this was 3 per cent.; and as 
the floating power of the iron was but 2 per cent. at most, 
this would suffice to explain the phenomenon; but if this 
was not enough, then it was i ble that the iron on 
being heated gave off occlude gas, which, collecting on 
its surf floated it up. A film of gas ;'; of an inch 
thick would suffice. Dr. Siemens followed, and held that 
Mr. Bell’s experiment seemed to go against Mr. Mallet’s 
conclusions. There could be no doubt that cast iron in 
setting expands and then contracts again as it cools. 
He was disposed to explain the floating of cast 
iron by what might be termed external dilation, 
and he then gave some figures to show that if the outside 
of a mass were heated to 1300 deg. it must float to the 
top, whether it was cool within or not; but furthermore 
he was disposed to regard the phenomenon as bound up 
in some way with the varying capacity of iron for heat. 
Thus selenium, whose propernen were investigated by his 
brother, loses, it is well known, some of its power 
of conduction under the influence of a ray of sunlight; 
and it was found that when mel selenium was 
allowed to cool, its temperature fell regularly until a cer- 
tain critical point was reached, when consolidation took 

lace suddenly, the thermometer instantly rising, and the 

ulk of the casting changing at the same time. Mr. 
Wrightson would, no doubt, if he extended his investiga- 
tions, find that cast iron would play a similar part, and 

e of bulk occurring suddenly under the in- 
fluence of heat at or near some critical point would 
explain the phenomenon of iron which had sunk to the 
bottom rising again. Thus, if iron wire be heated to a 
very high temperature and then allowed to cool, a point 
is sometimes reached when the iron from nearly black 
suddenly becomes bright red again for a moment, owing 
no doubt to the departure of its latent heat warming up 
its superfices. 

Mr. W.W. Beaumont said from theevidence adduced in the 
latter part of Mr. Wrightson’s paper he deduced the con- 
clusion that the density of cast iron is at its maximum 
when cold, at its minimum when in the plastic state, and 
that the density when in the liquid state is between the 
two extremes, although much nearer the solid than the 
plastic density. It did not seem, however, that this 
deduction was warranted by the facts submitted. The 
anomalous behaviour of cast iron in floating when placed 
cold in a bath of molten iron of the same specific gravity 
at equal temperatures, had long led to the conclusion 
that the density of the molten iron must be the greater. 
Mr. Wrightson claimed to have disproved this by experi- 
ment with cast iron spheres, and by assuming that pieces 
of other forms do not float until they are sufficiently 
heated to have increased in volume enough to secure 
floatation by simple buoyancy. Now, although it 
was undesirable that this problem should remain 
unsolved, it was equally undesirable that an explana- 
tion incorrect in any particular should be received 
as The chief objections to the conclusion drawn 
by Mr. Wrightson should therefore be noted. 
Although cast iron balls at atmospheric temperature 
behave as the author has described when gently placed 
in a bath of molten cast-iron, the same behaviour does 
not obtain with flat discs, or parallelopipeds, or with any 
pieces whose surfaces are large in proportion to their 
mass. Thus it has been shown by experiments recorded 
by Mr. R. Mallet in the “ Proceedings” of the Royal Society, 
1875, and the speaker had personally observed the follow- 
ing facts experimentally :—(1) Balls of cold cast iron sink 
when p: in molten iron. (2) Parallelopipeds 6in. by 
2in. by 2in. of cold cast iron, when placed on the surface 
or momentarily forced a little below the surface of molten 
cast iron, float from the moment of immersion with 
about = of their volume emerged. (3) That similar 
parallelopipeds behave in a similar manner when heated 
to bright redness previously to immersion. (4) That 
pieces whose bear a still larger proportion to 


their mass, such as discs—say 4in. diameter and }in. 
thick—float from the moment of immersion, and with — 
froma quarter to one-third of their volume emergent. 
(5) That dises of similar diameter but of greater thick- 
ness float from the moment of immersion, but with a 
decrease in the volume emergent proportional to the 
increase in thickness. (6) That small cylinders of iron 
float from the moment of immersion with an emergent 
volume approximately inversely proportionate to the 
diameter of the pieces. It is thus evident that the 
floatation of the pieces immersed is not solely attri- 
butable to increase in volume by increase in tempera- 
ture, while there is evidence that the power of floatation 
depends in a large measure upon the relation of surface 
to mass of the pieces immersed. Turning now to 
relation between specific gravity and the power of 
floatation, itmight be premised that if floatation wassimply 
an evidence of buoyancy, the proportion of the emergent 
to the immersed volume of “7 piece will be greater us 
its specific gravity is less. The power of floatation, or 
floating effect,as Mr. Wrightson had termed it, would 
moreover be numerically greater directly in proportion 
to the increase in the volume of the piece immer 
This, however, is not the case, as proved by Mr. Wright- 
son’sownexperiments. Referring to thetablegivenon page 
444 of the volume containing the paper, it would be found 
that the power of floatation decreased with increase of 
buoyancy, or spaces lightness, for with a 3in. ball, 
having @ specific gravity 7°18, and a weight of 59; oz., 
the power of floatation was numerically represented as 
2} oz., or 3°8 per cent. of the whole weight, while with 
a Din. ball, having a specific gravity of but 6°96, and a 
weight of 252} oz., the power of floatation was but 3°17 
per cent. Again, with a 3in. ball weighing 59 oz, of 
specific gravity 7°15, the power of floatation was 7°6 per 
cent. of the whole weight; while with a 4in. ball weighing 
132% oz., and of specific gravity 6°9, the power of floata- 
tion was but 5 per cent. of the whole weight. 

Thus not only was the relation between power of floata- 
tion, as shown by Mr. Wrightson’s experiments, less with 
increase in volume of the balls, but it was, more- 
over, less with the lower a gravity. In 
the paragraph which follows the table, in which 
the above figures are given, Mr. Wrightson says: 
“ From this table it will be seen that the percentages of 
sinking and floating effect vary considerably. This 
appears to be due to the specific gravity of the balls 
varying according to their diameter and conditions of 
cooline.* A little reflection, however, showed at once that 
the variation was not due to the specific amt of the 
balls, as those of greater specific gravity showed the larger 
percentage of floating effect. This fact, although it con- 
tradicts Mr. Wrightson’s own deduction, was, however, in 
agreement with that which the speaker had above stated 
with reference to the relation between floating effect and 
the ratio borne by the surfaces to the mass of the pieces 
immersed. The surface of a sphere only increases as the 
square of the diameter, while the solidity increases as 
the cube, and thus while the increase in the surface 
of the 5in. ball, as compared with the 3in. ball, is 
but 277 per cent. the solidity has increased 456 per cent. 
The connection between the energy of floatation and the 
ratio borne by surface to mass was thus strongly confirmed, 
the 5in. exhibiting even less energy of floatation 
than the 3in. ball. Referring now to the diagrams pro- 
duced by the instrument described by Mr. Wrightson, 
Mr. Beaumout said he must again dissent from the 
deductions made, and submit that they are not justified 
by the evidence. In view of what precedes, it cannot be 
admitted that a piece of cold or heated iron floats on the 
surface of molten iron by virtue of the lesser specific gra- 
vity of the former; but even were this otherwise, 
Mr. Wrightson’s deduction that the specific gravity 
of the molten iron was greater than that of 
similar iron in a plastic state, was not allowable as 
indicated by his experiments, for these indicated nothing 
whatever of the oars gravity of the ball of iron after 
it has arrived at the plastic temperature. At this s 
it exhibits the maximum floating effect; beyond this 
stage it indicates nothing, for it is gone, or goes rapidly 
by melting, and what its density may be when melted 
there is nothing whatever to indicate. Thus the deduc- 
tion drawn from the descent of the curve after the plastic 
state isreached was not permissible,asthere wasnoevidence. 
Lastly, it must be remarked that Mr. Wrightson’s deduc- 
tion that the density of cast iron is at its maximum 
when in coldalone negatives the question, “ Does cold cast 
iron float upon molten iron by virtue of differences in 
specific gravity ?” 

Mr. Stead said that he had assisted Mr. Wrightson in 
many of his experiments, and when grey cast iron balls 
were used no gas was given off, but there was a plentiful 
evolution of gas when white cast iron was used. He 
ventured to hold that the immersed solid cast iron only 
rose to the surface because it expanded. It was no 
doubt difficult to account for the expansion under the 
conditions, but it was not improbable that it was due to 
the separation in some way of the graphite from the iron. 
It was known that when two elements united chemically 
a reduction of volume always took place. Thus, if 
we took 90 parts by volume of iron, and 10 parts by 
volume of graphite, and combined them chemically by 
heat, the volume of the resulting mass of cast iron would 
be only 91 or 91}. If.we allowed the two elements to 
separate by slow cooling, then the mass would dilate. 
The average expansion of cast iron due to the separation of 
the graphite was 6 to 8 percent. White iron was actually 
7 per cent. heavier, bulk for bulk, than grey iron, yet white 
cast iron balls floated in grey iron, but they remained 
first at the bottom for a long time. This floating could 
not occur without a dilatation which could not be 
explained save on the assumption that some of the 

phite separated from the iron. After a few remarks 


rom Nir John Alleyne, Mr. Head called attention to Mr. 
Wrightson’s theory of welding, and the remainder of the 
discussion dealt with this alone. Mr. Head failed to see 


the precise analogy between ice and cast iron, and wished 
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particularly for further information as to the behaviour 
of iron under pressure. Did it become hot or cold? If 
it was really true, then Mr. Wrightson had made a most 
novel and startling discovery. Mr. Cowper observed 
that welding could take place without either pressure or 
hammering, and this was opposed to Mr. Wrightson’s 
views. As regarded Mr, Beaumont’s criticisms, he under- 
stood that Mr. Wrightson’s measurements of the cast iron 
ball were intended to be not quantitative but qualitative, 
and, for the pu they were sufficiently accurate. 
Mr. Williams said a few words before calling on Mr. 
Wrightson to reply. He did not agree with his theory of 
welding. Reference had been made to the fact that 
if we want to contract a hoop we have but to heat 
it and cool one edge suddenly, when the remainder will 
shrink considerably. In this way he thought it would 
be possible to convert a hoop into a washer or a washer 
into a hoop. The surfaces of iron were not wet with 
molten iron but with fluid oxide (silicate ?). Some forty 
ce before he had tried to make welds which should 

ve textures identical with the unwelded iron, and had 
failed, and failed ever since, It was impossible to get 
complete There was always a 
scale of something which was not iron between the two 
surfaces intended to be joined together. 

Mr. Wrightson, in his reply, said that there was some 
ambiguity in his paper concerning the use of the word 
liquid iron. He meant iron on the border land between 
liquid and plastic. He then gave Sir W. Thomson’s 
explanation of regelation, and said that the presence of 
oxide between two welding surfaces might not inter- 
fere with the welding any more than a foreign sub- 
stance, such as glue, might prevent the regelation of 
two masses of ice. r. Cowper was right. His 
experiments were not quantitative but qualitative. 
His object was to show that there was a sensible increase 

the size of the In reply to Mr. Beaumont’s 
remarks, he might say that he had rejected discs just 
because he avoided imprisoning scoria under them. 
Besides, if a disc rested on molten iron, the iron would 
be chilled and expand, tend to rise, and make a raft on 
which the disc would float. Mr. Mallet’s diagrams of 
the hollow shell referred to by Mr. Beaumont gave 
distinct indications of the expansion for which he con- 
tended. Mr. Stead, notwithstanding what he had said, 
must be regarded as considering that iron floated on 
molten cast iron, as a result of sparen expansion. He 
would say in reply to. Mr. Bell that he thought he had 
roved that iron does expand on cooling from the fluid 
the solid state, and then contract again. Gas bubbles 
would rise round a ball and escape, and would not float 
it up. Welded bars broke not at the weld, however, 
but close to it, because probably the iron was not 
hammered there after being highly heated. This ended 
the discussion ; and it isnot too much to say that, as re- 
garded the floating of cast iron, it left the question just 
where it was. Mr. Wrightson’s experiments, as far as ar 
went, were accurate and conclusive, and his theory is suffi- 
cient to explain his results; but his theory will not 
explain Mr. Mallet’s results, and it does not appear that 
it was regarded as conclusive by anyone who took 
in the discussion. Not a few of the theories put forward 
are manifestly far-fetched, and justified a remark made 
sotto voce, 
ing, “was the mother of invention ”—of theories. When 

e discussion was over, a member called attention to the 
fact that Professor Jordan four or five years pre- 
viously enunciated the theory that welding and regela- 
tion were identical phenomena. 


_ Owing to the absence of a paper, a change was made 

in the programme. We = an abstract of the next 
per, which was read by Mr. R. Pink, of Hoerde, 
estphalia. 


On THE DEPHOSPHORISATION OF IRON IN THE BESSEMER 
CoNVERTER. 


It will be remembered that in April of last year, and 
again during the May meeting of this Institute, in pre- 
sence of many of its members, it was demonstrated that 
the problem of dephosphorising iron in the Bessemer 
converter by the Thomas and Gilchrist system, been 
definitely solved at the works of Messrs. Bolckow 
Vaughan, and Co., under the direction of their talented 
manager. The Hoerde Company, which had representa- 
tives at Middlesbrough and Eston during these experi- 
ments, at once determined also to test the process. It 
was then thought its plant was such as would make it 
comparatively easy for it to do this.. It hada small 

t of two 3-ton converters and a larger one of 
8-ton vessels. The manufacture of good grey 
foundry pig at Hoerde is always so costly that a margin 
of difference between it and Bessemer pig is too small to 
allow of this class of iron 
sidering the question entirely as one of dephosphorising, 
it was determined to use poorer brands of white forge 
-mine pig. In the use of this class of iron a claim 
may be laid to the progress before mentioned, and what 
has been done confirms both the possibility and the pro- 
bability of yet greater achievements in this direction. 
Without doubt we are making, from the very worst 
of pig iron, one half mine, the other half cinder, 

and containing as much as 1°6 per cent. phosphorus, a 
most reliable and remarkably cheap s Hoerde 
attention has not been paid to producing a better quality 
that now in the market, buttomaking thesame quality 

out of such irons as have just been mentioned. As good 
reliable rails are made by the oe bape process with ‘08 per 
cent. of phosphorus in them, rails are made by the new 
process with ‘07 ae cent. or ‘06 per cent., these being 
considered equal to all the requirements of railway 
material. For axles, tires, plates, and wire billets, the 
pacephorus is reduced to a much lower figure than this. 
e 22nd of last September, Hoerde got one 3-ton 
converter at work, and at the same date rolled direct 
from the ingot the first rail manufactured under the 
Thomas patent inGermany. This rail stood exceedingly 


well under the tup, in spite of the phosphorus showing ‘12 


being used alone, and, con- | 


per cent., but by the third char, 


the phosphorus was 
reduced to ‘06 per cent, and from 


is period, with but.one 


exception, no difficulty has been found in keeping the | b 


phosphorus within the limits of ‘08 per cent, to ‘04 per 
cent. At first, copying the example of Middlesbrough. 
iron was used containing as much as 1'5 per cent. o 
silicon, and it was determined to reduce this y by at 
least one-half. That it is possible to do so without detri- 
ment to the charge was soon mypatent, as white forge pig 
containing but °73 per cent. of silicon was melted wi 
20 per cent. of steel scrap in the cupola without the 
metal boiling over in the converter in a sensibly higher 
degree than usual, while it allowed the ingots to be cast 
ascensionally. Guided by these results, silicon has 
always been kept low, and, as a consequence, white forge 
ig can be used instead of the much more costly foundry 
os. 1 and 2, In order to increase the fluidity of this 
class of metal, and if possible to add an increment of 
heat, it was resolved to make a forge pig containing at 
least 1 per cent. of ese. With the age of getting 
still greater heat on the metal, iron wit: r per- 
centages of phosphorus has been used, and the great 
ue of this is clearly demonstrated ; for when 2 per 
cent. of this metalloid is contained in the charge to be 
converted, groupe of eight 10in. ere can be cast ascen- 
sionally with perfect ease, the steel being so quiet in the 
moulds as to allow of its being stoppered with light iron 
stoppers instead of the troublesome and dirty sand 
rene Of course, the quantity of basic additions has 
to be increased, but not in so great a ratio as to be exces- 
sively expensive, or to cause trouble in the converter. 
Never less than 15 per cent. of good burned lime is used, 
be the amount of phosphorus what it may; and when 
working irons with upwards of 2 per cent. of phosphorus, 
20 per cent. of lime is found quite sufficient. In the 
first case the lime is badly fluxed, and in the second the 
slag is very fluid. wa 
To produce sound homogeneous ingots a good percent- 
age of phosphorus—say between 1 and 2 per cent., or 
even in excess of this latter figure—appears to be indis- 
nsable, and irons containing so low a percen as ‘5 
0 not appear suitable, unless this body is introduced in 
the charge by one or other of the known means, the best 
of which appears to be the use of ferro-phosphorus. That 
ergot can and does replace silicon as a source of 
eat in the Bessemer converter when working on the 
system Thomas-Gilchrist is no longer to be disputed. 
e method of carrying out the process at Hoerde is as 
follows :—After heating up the converter, and without 
tipping out the coke used in so doing, the lime 
mixed with a little small coal is added, ‘and, after 
blowing through for a few minutes, the metal is 
run in. In the 3-ton converters the time occu- 
pied in blowing a charge of from 3 tons 10 cwt. to 
4 tons, up to the vanishing point of the carbon lines of 
the spectrum, varies from 9 to 13 minutes, and the after- 
blow from 115 to 200 seconds. <A test piece is taken 
shortly before the charge is considered as finished ; this 
when forged is cooled in water and then broken, after 
which the blowing is continued as may be considered 
necessary. A second test piece is now rarely taken, as 
the first is so‘timed that a further half or three-quarter 
turn-up of the converter suffices to finish the charge. 


by a member, that “ ecessity ”— to say some- | The slag 


e is then run off and the spiegeleisen added. This 
running off of the slag prevents in a great measure the 
reduction of phosphorus out’ of the same by means of 
the fluid addition. Good sound burnt lime broken up to 
about the size of hen’s and used as fresh as possible 
after burning, been found to be the best basic 
addition. As an example of the product may be named 
Charge No. 67, composed of 

2400 lb. foundry No. 3. 
3000 lb. white forge. 
1000 Ib. of steel scrap. 
420 lb. spiegeleisen, containing 17 per cent. manganese. 


6820 Ib. total raw material. 
Weight of steel produced, 6074 Ib. 


Analysis of Charge No. 67. 


C. 8. | stn. | Si. 
Tron as taken from cupola ... 104 2°58 0°22 | 1°35 | 1°08 


After blowing 11°75 minutes | 
on fall of carbon lines... | 0°82 


0°08 0:19 | 0:39 | 0-09 


At overblow of 100 seconds... (0-08 0:06 0-15 0°39 | 0:007 
And further overblow of 15 | 

After addition of spiegeleisen 0°06 | 0°28 0-067 0°46 | 0°02 


In the testing machine the following results were 
obtained :—Steel from charge No. 67 showed a tensile 
strength of 50°1 kilogrammes per square millimetre of 
section—say, 32 tons per square inch—with an exten- 
sion of 20°6 per cent., and a contraction of area at point 
of breakage of 448 per cent. The results show that 
without great loss of iron the silicon can be 9p low, and 
by having manganese in the bath a great eal of the 
sulphur is also removed. These facts point to the wished- 
for end, namely, the use of a cheap cinder pig. The 
charges ay only show a loss of 10°7 per cent., but the 
average loss at present comes up to about 17 per cent. 
When pit scrap, skulls, &c., are weighed in, this amount 
is reduced to something like 15 per cent. A point of 
some importance in connection with this process is the 
blocking up of the converter with slag, and in cases 
where proper provision against this has not been or can- 
notbe it provesthesourceof muchdelay. At Hoerde, 
however, a system has been used that is very preaniaing ; 
and when a proper isolating medium for separating the 
Up will be grestly poe ke 
up grea ant not entirely got rid of. 
system referred to is the building in ob good fire-clay 
bricks on where the slag adheres, 
on the back of the throat and along the slag line of the 


converter when in its ing position. At first, only 
12in. down the throat were so lined, but behind this the 
} great as usual. This zone was then 
sepenes to 5ft. in a converter of 16ft., and the nose kept 
perfectly clean where the fire-bricks were built in ; stall 
the slag blocked up directly below this zone. This is, 
however, of small importance, and, indeed, tends to keep 
the iron from boiling over, while its position in no wa 
interferes with the regular working of the converter. No 
difficulty has been found in eliminating the phospho: 
even when such large patches of fire-brick have been aaa 
as are here referred to. 

The average life of bottoms either rammed round pins 
or clayed tuyeres reaches about nine charges, and with 
bricked ones better results have only been obtained 
occasionally. Converter linings last, including the 
necessary patching, from 90 to 130 charges. Patching 
consumes about 50 per cent. of the amount of bricks 
required when first lining up, so that a 3-ton converter 
requires for, say, 120 charges, or a total production of 
460 tons, as near as possible 4500 basic bri The irons 
now used at Hoerde are their own rejected foundry No. 3, 
foundry scrap, a half-mine forge pig, the white forge pig 
of Messrs. De Wendel, Messrs. Metz, of Luxemburg, an 
that of the Ilsede Company in the province of Hanover. 
This latter contains as mu 
and about 2°5 per cent. of manganese. The 3-ton 
plant produces about forty tons daily, very nearl. 
the same as when working the same converters aci 
lined. The shop is so cram for room that rapid 
working is an impossibility. this department tires, 
axles, plates, and material for wire are solely manufac- 
tured. Upwards of 4000 tires have already been turned 
out, and many hundreds of axles. ig ha is cast 
ascensionally, the tire ingots in groups of four, the axles 
in groups of three double ingots, whilst for wire 8in. 
parallel ingots in groups of four are cast. These latter 
weigh about 600 lb., and are rolled down to 1}in. billets 
in one heat on a 12in. train. In the softer qualities for 
plates, wire, &c., it is at times astonishing what results 
are obtained. ‘The production of this special quality is 
so simple, the cheapness of the raw material, the certainty 
in working, its softness, and its ductility, all point to its 
driving at no very distant date puddled iron plates out of 
the market. For wire even of the smallest gauges it has 
been declared better than that drawn from billets puddled 
from charcoal pig. An interesting and practical proof 
of the quality of this steel has been given during 
last few days. The fire-tube of a Cornish boiler at one 
of the mines in the neighbourhood of Dortmund had to 
be removed on account of two of the plates bulging in. 
The water with which this boiler was fed contained such 
large quantities of common salt that an incrustation of 
several inches was formed in a very short space of time. 
Under these circumstances the plates got red-hot and 
buckled in. They show no flaw, although the indentu- 
tions are in some cases 4ft. long, from 6in. to 18in. wid 
and Tin. or Sin. deep. These plates were manufac 
at Hoerde under the system of Messrs. Thomas and 
Gilchrist in February of this year. 

At the Rhenish Steel Works, in Ruhrart, the process 
is worked even more successfully than at Hoerde, and 
the following German firms have arranged for working, or 
are works under this system :—Messrs. De Wen 
Messrs. De Diedtrich, Gienauth Brothers, Stumm Bro- 
Lothringen Ironworks at Ars on. the Moselle, 
the Barbach etry Mor Rothe Erde by Aachen, the 
mee = Company, the Kénigen Marien Works in Saxony, 
and others. 


The discussion on this ves: and 
the next paper read was are Mr. J. E. Stead, of 
Middlesbrough, on a subject so technical, and of such 
limited interest, that a short abstract will suffice. It 
was 


lock-up was as 


Improvep Apparatus D&sIGNED FOR TAE 
| ANALysis oF Biast FURNACE AND OTHER GASES. 

. Hitherto very little notice has been given to the 
systematic analysis of the gases which leave the throats 
of our blast furnaces, or to the waste gases from the blast 
heating stoves and boilers in and under which either gas 
or coal is consumed, The reason for this is not far to 
seek. It is not that this class of investigation is deemed 
unimportant, but rather that nearly all the existing forms 
of apparatus for making such analysis are very compli- 
cated and fragile, and require great care at the hands of 
the operator to prevent them from getting broken. Some 
five years ago, when chemist to the firm of Messrs, 
Bolckow, Vaughan, and Co., the author was requested to 
make investigationsas to the nature of the gases eye 
blast furnacesmat one of the works in Cleveland. Steps 
were, therefore, taken to devise a form free from this 
defect. Having carefully studied the existing forms of 
apparatus of Dr. Frankland and others, an improved 
unders' y.consulting the diagram. measu 
tube A is half an inch in diameter, and its le it 
divided into 270 mm. The upper part is joi to a 
horizontal tube, which is furnish ed on each side of the 
joint with a stopcock, Eand G. The lower end is drawn 
out and thereby considerably cont , 80 that a small 
one-eighth of an inch india-rubbker tube can be readily 
sli over it. Into the upper part of the measuring 
tube are fused two platinum wires for the passage of the 
electric spark. e whole length of the tube is 
surrounded by a glass cylinder closed at the lower end 
with an india-rubber cork, through which the contracted 
portion of the measuring tube The tube B 
parallel with the measuring tube is also surrounded by a 
water jacket, and is of the same dimensions as that 
surrounding the measuring tube. The upper end is open 
to the atmosphere, the lower part sorreape to the 
lower part. of the measuring tube. These tubes are 
securely fixed in a strong wooden frame, and the small 
capillary tubes at the upper part are fixed firmly into the 


upper part of the same frame with electric cement, so 


as 3 per cent. of phosphorus 


there is very little danger of breakage excepting — 
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violence or carelessness is used in manipulating with 
it. The two tubes projecting from the lower parts 
of the two cylinders are brought into communication by 
means of a glass three-way tube, the third passage of 
which communicates with the mercury reservoir C, 
which slides between the parallel wood guides on each 
side of it. The left-hand arm of the capillary tube at 
the top of the eudiometer is bent at right angles and com- 
municates directly with the potash laboratory chamber 
D, which contains a strong solution of potash. The 
adjus ing level and cathetometer F, are secured on 
—_ rods immediately in front of the measuring 


The author described the method of obtaining, a sample 
of gas from the furnace, in a vessel which can be connected 
with the instrument by an india-rubber tube. Having 
raised the mercury reservoir above the level of the capil- 
lary tubes, the cock E at the right hand of the apparatus 
is opened, and the eer boa to the extremity of the 
tube. The india-rubber tube is slipped over this open end. 
By opening the screw clip and the stopcock E, and lower- 
ing the reservoir C, a sample of gas is rapidly transferred 


_ into the measuring tube; and when a sufficient quantity— 


namely, about 150 millimetres—has passed into it, the 
clip is screwed down and the stop cock E shut off. We 
now raise the mercury reservoir C until the mercury 


in the tubes A and B are at the same level, which point 
is ascertained by the cathetometer and spirit level F. 
After carefuily noting down the volume of gas enclosed 
the mercury reservoir must be raised and the stopcock G 
opened, and the gas forced into the chamber containi 

h. In about two or three minutes the carbonic aci 
is completely removed, and by oauing the mercury 
reservoir, and opening again the cock G, the gas may 
returned into the measuring tube, where its volume is 
again carefully noted. The difference between the first 
and second volume is the amount of carbonic acid 
absorbed. Before, however, the gas is drawn back from 
the gas laboratory, the minute amount of gas which 
remains in the capilla tube on the right, which escapes 
measurement, is expelled by opening the stopcock E. 
Oxygen gas is now connected to the end of this tube, 
which may be contained in an apparatus similar to that 
in which the sample of gas was taken, and a sufficient 
quantity of it drawn into the measuring tube. In order 
to ary mix the two gases, they are forced into the 
potash laboratory and again drawn into the measuring 
re the exact volume carefully noted. An electric 
spark is now passed through the mixture, and the con- 
tracted volume, after rer ps is noted. The resulting 
carbonic acid is absorbed by again transferring the 
ignited gases into the potash chamber, and after finally 
obtaining it in the measuring tube the remaining volume 
is carefully noted. As the gases remain throughout 
saturated with aqueous vapour, it is not necessary to 
make any correction for its tension. 

The calculations are simple and readily made. 

Let a = corrected volume of gas taken. 
,, © = corrected volume of gasafter absorbing CO,. 
»» ¢ == contraction after explosion with oxygen. 
» @&= volume of CO, produced by the explosion. 
a—b= 
d 
+ CO + H)=N. 

Such is the rapidity with which the analyses are exe- 
cuted, that frequently three complete analyses of blast 
furnace gases have been made in one hour, occasionally 
four. 


A brief discussion followed, in which Messrs. Snel 
Riley, Marshall, Rocholl, and Bell took part. They 
condemned Frankland’s apparatus; they all praised 
Mr. Stead’s. Some doubt was raised as to the value of 
experiments to be made with it. Mr. Stead held that for 
certain furnaces as much as seven shifts were necessary 
to get at the bottom what was pat in at the top, and that 
if the gas were analysed it wo give early indications 


of a change in the working of the furnace, and ‘so modi- 
fications might be adopted at once, and thus ultimate loss 
prevented. This was conceded by the other speakers, 
provided always that the gas examined was au avera 
sample ; but inasmuch as different samples may 
obtained from opposite sides of the furnace, and from hour 
to hour, it was felt that difficulties stood in the way. 
However, Mr. S explained how very small quantities 
might be drawn off continuously in twenty-four hours, 
and it was generally conceded that the inquiry was worth 
bases After a few words from Mr. Williams the 
meeting adjourned at 4 p.m., until the next day. 


On Thursday—yesterday morni he proceedin 
commenced with a paper by Mr. "Arthur Wille 1 


On REACTIONS IN THE OPEN-HEARTH FURNACE. 


Steel from the open-hearth furnaces, as is well known, 
can be produced either from (1) a mixture of pig iron 
and scrap ; (2) pig iron and iron ore without any scrap ; 
(3) pig iron, een iron ore. All these methods can 
be employed with advantage, but the most usual is the 
third—not that there is any special need to use scrap, but 
because it utilises all scrap produced during the different 
stages of manufacture. the Bessemer process carbon, 
silicon, and manganese appear to be eliminated uniformly. 
In the open-hearth process the di and the time of 
elimination are quite different. During the time the 
charge is passing into the fluid state, carbon, silicon, and 
manganese are all more or less oxidised, about 50 per 
cent. of the total amount contained in the charge, varying 
slightly with the temperature of the furnace. As soon as 
the whole of the charge is fluid, the carbon remains 
almost, if not entirely, stationary, until the whole of the 
silicon and manganese are oxidi which process takes 
from. three to four hours. During the time occupied by 
the oxidation of the silicon and ae atio being 
given off—the metal in the bath remains tranquil. When 
the silicon is reduced to about 0°02 per cent., and the 
manganese has disappeared entirely, the oxidation of the 
carbon commences, and the evolution of carbonic oxide 
throws the metal into violent ebullition, described by the 
melters as “ being on the boil.” This ebullition continues 
more or less until the carbon is reduced to 0°10 per cent. 
or under, when the metal becomes perfectly quiet, and 
the slag, which half an hour previously had of a 
brownish tinge, begins to blacken froma slight oxidation 
of the metal. 

When a ore is used, no appreciable alteration takes 
place in the percentage of sulphur and phosphorus con- 
tained in the pig and scrap, but of course it is necessary 
to employ only the purest. Ores containing sulphate of 
baryta in large quantities are an exception, but it should 
always be looked for and such ores carefully avoided. In 
an experiment made with an ore of this description, 
30 per cent. of the sulphur existing as sulphate of baryta 
was added to the metal. Several experiments were made 
some time ago on a series of cha at Landore from 
the same cargo of pig iron—a No. 1 hematite—and ores 
from various districts, no scrap being used in any of the 
charges, and the following results were obtained :— 


Salphurin pig ‘Sulphur in finished 
Name of ore used. iron, per cent. steel, per cont, 
Marbella ... ... ... 025 . 0°064 
Sommorostro ... ... 0°025 0°025 
Tagus 0°025 0°064 


To ensure that the pig iron was not mixed, samples 
were taken in each case when the metal was melted, and 
it was found uniform throughout. M. Pourcel, at the 
last meeting of the Institute, stated that steel made from 


be | Ore charges was unsuitable for plates. I can only say 


that the whole of these charges were manufactured into 
plates, which had a breaking strain of from 27 to 29 tons 
per square inch, and elongated from 25 to 30 per cent. in 
8 inches. The Pi iron most suitable for the open-hearth 
process—the s , ur and phosphorus being low—is that 
containing the least carbon and silicon. In the first 
place, it contains a higher percentage of iron, and, in the 
second, it does not require to be so long in the meltin 
furnace before the metal is completely eonbenbead ‘ 
Moreover, pig iron containing a large percentage of 
silicon, although it is all oxidised, invariably yields 
inferior steel. More than 0°50 per cent. of manganese is 
objectionable, not only on account of the delay it causes, 
but because of the destruction of the silica bottom 
by the formation of a fusible silicate of manganese. 
Steels from different brands of hematite pig iron, chemi- 
cally the same and made from the same ores, not only 
act differently in the furnace, taking more time, — 
the bottom, &c., but in their finished state show a mark 
difference in their tensile and other tests. Experiments 
made at Landore show that no metal added to 
the bath of steel has the slightest effect, as far 
as the elimination of sulphur is concerned, and manga- 
nese is the only metal that will counteract it. 
Manganese has been described as a cloak for bad material. 
No doubt this is so to a certain extent, but at the same 
time its presence is indispensable in steel made by an 
oxidising process. An ingot from a charge composed of 
pig iron, and puddled bar made 
matite pig containing no manganese, W in’ 
the first blow of the hammer ; while a similar 


pieces at the fi 
ingot, containing 0°08 per cent. manganese, will forge. 
Tungsten alloyed with steel appears to harden without 


detracting from its toughness, but I doubt much whether 
the advantage gee compensates for the cost. we 
sten is also said to add to the magnetic power of steel, 
but of this I have no experience. In steel supplied to a 
Cornish mining company from Sheffield for borers, he found 
as much as 10 per cent. of tungsten. As far as fracture 
goes, this alloy is the moat beautiful of all steels. A bar of 
iron made from tin-plate shearings, from which the tin 
had been to a considerable extent removed, was extremely 


red short and unweldable ; the amount of tin contained 


in this sample was 0°15 per cent. Lead and zinc, when 


added to a bath of steel, are simply volatilised, without 
producing an effect except that of half choking the 
melters. Chromium gives great hardness, but at the 
same time causes brittleness, and may be put down as 


useless, 

The effect of copper upon steel seems to be greatly 
exaggerated in most metatintincal works; it is generally 
stated to cause more red shortness than the same amount 
of sulphur. In some experiments made at Landore, it 
was found that 0°10 per cent. of copper had no appre- 
ciable effect on the quality of steel ; and even when the 
amount was increased to 0°30 per cent., only a slight 
cracking on the side of the bloom was observable. i 
question is perhaps more important than appears at first 
sight. One possible difficulty that soft steel manufac- 
turers will have to contend with will no doubt be the 
scarcity of manganese ores suitable for the manufacture 
of ferro-manganese, and many good ores might be rejected 
on account of the presence of copper, a very frequent 
companion of inanganese. At the present time ferro- 
manganese containing 5 Y al cent. of copper would cer- 
tainly be unsaleable, although in my opinion it could 
be with impunity. 


A paper was then read by Messrs. C. B. Holland and 
A. Cooper, of Sheffield, 


On THE MANUFACTURE OF BEssSEMER STEEL AND INcoT © 
Iron From Puospuoric Pia. 

The authors began by considering what is steel and 
what is ingot iron, and defined the latter as an iron which 
is capable of being cast whilst in a fluid state into a 
malleable ingot. They then went on to describe the 
working of the Thomas and Gilchrist process at Hoerde, 
where it was spreren that the phosphorus was elimi- 
nated with rity—there were no violent reactions on 
the addition of the spiegel, om tplon that the metal was not 
nated to any great extent, and the steel made was of a 

ild quality, and very malleable. On November 20th 
they commenced to work the process in Sheffield, using a 
mixture of white Lincolnshire and No. 4 forge inaan By 
sampling during the after-blow, they were enabled not 
only to remove the phosphorus in a very satisfactory 
manner, but.also to make good and malleable steel ; but 
the gathering of the slag and metal at the nose of the 
converter at first proved such an obstacle to rapid work- 
ing, that although they employed men with long bars to 
fettle after each operation, at the end of from twelve to 
eighteen blows, they were compelled to stop, allow the 
converter to cool down, and cut out the accumulation. 
After trying various expedients to get over the difficulty, 
they lined one converter nose with bricks made of silicate 
of soda and limestone, the other with ordinary fire-clay 
bricks, contracting both at this point to a diameter of 
about 20in., or to about one the original area. 
both cases they perceived at once a great improvement 
through the reduced size, the converters retaining their 
heat very much better before. The slag still 
adhered to the first mentioned slightly. It was easily 
removed by bars, but, unfortunately, usually carried a 
sida of the very brittle silicate of soda and limestone 

rick with it, and this form was abandoned on that 
account. The other converter with the fire-clay bricks 
gave better results, and they have since used them 
regularly. What little slag adhered could be removed 
without any material injury to the lining. Although the 
common fire-clay bricks then used wasted considerably, 
numerous experiments proved that the amount of silica 
carried down into the bath from them was tvo small to 
do any harm, and as the lining at this part was about 
15in. in thickness, they were able to get regularly from 
thirty to forty blows before it got too thin. 

The results obtained led the anthors to think that it 
might be possible to eliminate the whole of the phos- 
phorus by increasing thg amount of manganese in the 
charge, and blowing longer. From the results obtained 
they drew the following conclusions :--That the absorp- 
tion bands usually seen in the spectrum of the Bessemer 
flame, are due to carbon, and that manganese bands— 
very similar in appearance to those of carbon—are 
appara only when that metal exists in quantities of 
about 5 per cent.; and further, that they could not hope, 
through the agency of this metal, to determine upon any 
fixed point indicated by the Faery at which we 
could safely stop blowing, satisfied that the whole of the 
phosphorus was removed. But they had before noticed 
that with regular charges and conditions the after-blow 
was of very constant duration, and the results of the 
blow showed us not only that with 1°75 per cent. of 
manganese in the charge, in order to be quite sure of 
eliminating the whole of the phosphorus, they might 
safely blow rather longer, without risk of oxygenating, 
than the time actually required to effect this Purpose, 
and thus avoid sampling ; and afterwards, for rails, 

a low spiegel or plate-iron to carbonise ; but also 

if an ingot iron were required, it could be readily pro- 
duced by the means described, without any such addi- 
tion. 

The authors next gave particulars of many < 
The metal in cases gave no. trouble in casting into 
ingots—some, indeed, were cast in open top moulds from 
the top—and it was very malleable. Specimens of bars 
plunged into cold water ata red heat—some of which 
were afterwards bent and some twisted, cold—were 
exhibited. For some time past, except in the case of the 
first two or three blows from a new mixture, when 
samples have been taken to determine the length of the 
after-blow, they have blown to time, and all testing 
during the operation has been dispe with. It is true 
that the early results were not all satisfactory, but latterly, 
since they have used a mixture containing about 
C.C. 4:0 per cent., Si. per cent., 8. per cent., P. 1°4 
per cent., Ma. 1°0 on cent. in the converter, they have 
succeeded very well, as the results show. 

In the week ending April 17th, when not a single 
sample was taken during the operation, except in 
case of the experimental 748, the average amount 
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of phosphorus contained in thirty-six blows, all of which 
were analysed, was 056 per cent., the highest being 
‘101 per cent., and the lowest ‘019 per cent. During the 
week ending April 10th twelve test Bey: taken at 


random from the week’s work, contained of phosphorus 
as follows :-— 
Per cent. Per cent. Per cent. 
No. 1... 1038 ... No. 065...No. 9 .. 
No. 2... 067 ... No.6... 074... No. 10 ... "054 
No. 3... 040 ... No. 7... 073... No. 11 ... ‘074 
No. 4... 051 ... No. 8 ... 052 ... No. 12 048 


The composition of this quality of steel has been, in 
otherrespects, very regular. With respect to output, during 
the eight weeks ending April 17th—omitting Easter 
week, which was a broken one—3380 tons of steel were 
made, or an ave of 422 tons per week, the largest 
week being that pe March 27th, when 541 tons 7 ewt. 


were produced. 
The discussion on Mr. Ackerman’s paper was _- 
ur report of the 


poned until the Diisseldorf meeting. 
proceedings extends down to one p.m. on y— 
yesterday—when the meeting adjourned. We must — 
e an account of the remaining proceedings of Thurs- 
until next week. 


LETTERS TO THE EDITOR. 
We do not hold ourselves the opinions of our 
( 


THE TAY BRIDGE. 

Srr,—In editorial on ‘‘ The Tay Bridge Inquiry ” in your 
last issue, 30th April, page 220, column 3rd, you have stated, 
“There can now be no doubt that the iron used in the bridge was 
of far better quality than was at first sup The tie-bars, for 
example, tested by Mr. Kirkaldy, have broken with 24'8 tons, 
26°1, and 25°6 tons per square inch. We do not know what the 
elongation was, but the breaking strains indicate a hard, and 

brittle, iron.” 


ly 

In my report to the Commissioner, it is stated under summary 
of soda of second experiments to ascertain the quality of the 
iron, that the three tie-bars—which were the only ones then 
tested—broke respectively with 43,795 47,249 43,274 Ib. or 
19°55 tons, 21°09 tons, 19°31 tons per square inch, and not as stated 
in yours 24°8, 26°1, 25°6 tons. at the contraction of area at 
fracture respectively was 16°53, 17°37, 15°55 per cent. That the 
extension or elongation was 6°6, 12°3, 7°2 per cent.—on my 
standard length of 10in.—whereas you record ‘‘ We do not know 
what the elongation was.” Appearance of fracture 70 per cent. 
fibrous, 30 per cent. crystalline ; 75 per cent. fibrous, 25 per cent. 
ine ; 85 per cent. fibrous, 15 percent. crystalline. I make 

no comments, but leave to yourself and your readers to draw con- 

ani en or! , Southwar! 
th May. 


S1r,—In your leading article last week on the above subject, 

I notice it is stated, ‘‘ There can now be no doubt that the iron 
used in the bridge was of far better quality than was at first sup- 
a The tie- for example, tested by Mr. Kirkaldy have 
ken with 24°8, 26°1 and 25°6 tons per square inch.” It appears 
then that the corner is turned so far as unmeasu' abuse of 
Cleveland iron is concerned, and the raw and manufactured iron 
made here will after that statement at any rate be free from 
blame in the minds of unprejudiced engineers. It has been so 
fashionable lately to attribute the et catastrophe to the presence 
in the structure of Cleveland iron, that it is only bare justice 
now that the truth is slowly breaking through the clouds and 
mists raised by the ~~ of at ungrateful workmen and 

i to draw the 


udiced partisans, attention of the engineering 
Proestion - the facts you have with so much justice now brought 
e fron 


The fact is, Sir, a great deal of nonsense is both talked and 
printed about the iron made here by journalists and—I am sorry 
tosay it—engineers who either have not sufficient practical know- 
ledge to know what to expect of ordinary iron, or who have other 
antagonistic interests to bolster up in less favoured districts. 
There is now such a complete interchange of raw material 
between all of the country, that to specify iron for any 
structure to manufactured in any particular district is no 
guarantee whatever that the same apy Ba metal is obtained as 
used under a different state of things to be the special product of 
the place or district selected. If, therefore, engineers desire iron 
and steel of any required strength, the only way to obtain it is to 
specify the test required without reference to place of manufac- 
ture; if designers will only adopt this principle they will find 
that their ordinary wants can be as well supplied from Cleveland 
as elsewhere, and generally at a much cheaper rate. 

The iron made here, or at Middlesbrough, it is to be presumed 
was only used in the Tay Bridge after it was found to satisfy the 
requirements of the specification, and if it has done —_ the 
blame of the disaster cannot justly be laid to the the 
makers of it, much less to that of Cleveland iron generally. 

James Wricut, Mem. Inst. M.E. 

Stockton-on-Tees, May 4th. 


THE DEPTH OF GIRDERS. 


Sm,--I notice that in the examination before the Board of 
Trade inquiry into the hig Bey disaster Sir Thomas Bouch 

pears to divide with the late Sir Robert Stephenson the credit 
of the improvement in bridge constraction effected by makin 
of the being given ollker of 
m any of the g given to either o 
Of depth; be! ot my and 

adopt that proportion epth, my on, 
after I had its advan’ by 
e year , on the occasion of the reading of a 

Mr. Barton, ‘“‘ On the Economic Distribution of Materfal'in e 
Sides or Vertical Portion of Wrought Iron Beams,” before the 
Institution of Civil Engineers, a discussion ensued on the 
relative merits of the plate and openwork forms of construction 
of girders. In that discussion Sir Robert Stephenson appears as 
a ; x. pleader for the plate girders—see “‘ Proceedings ” of Inst. 
Cc. The discussion extended over two evenings, but no con- 
clusion was arrived at. The explanation of this is that the notion 
seems to have been entertained by all t that it was neces- 
sary to compare 
having similar proportions of to 
understood that the Newark Dyke Bridge had been built of pro- 
the more important plate girder 


sixteen times the d 


0) with a corresponding saving in the quantity of 


ratio of the depth to the span in openwork bridges will be found 
to be about one to — . 
In the history ot science of bridge construction that. letter 
must, I submit, hold an important position, first, in havin; 
settled the vexed — of the relative merits of plate an 
openwork girders in favour of the latter for bridges of great 


spans; and, secondly, in ha advised the adoption of a much 
greater depth of er ie at that time usual. 
Rosert H. Bow. 


7, South Gray-street, Edinburgh, May Ist. 
LOOSE PULLEYS. 


Sir, — We observe some lence has arisen in your 
columns on the subject of loose oan lubrication, in consequence 
of the remarks a Mr. Aspi of Inchicore, in his recent 
valuable paper on ‘* Wood-working Machinery.” 

Of course the first requisite, with whatever lubricant or system, 
is a due attention to proportion of length of bearing to diameter. 
This granted, a certain and lasting means of avoiding wear and 
renewal is the adoption of metalined bearings, The bush being 
covered with a series of shallow jin. holes, metaline plugs are 
inserted, and these so polish both shaft and brass that, after the 
first hour or two, no heat is developed, and friction so reduced 
that it may be entirely disregarded. No lubricant of any kind 
whatever is required—in fact, oil does actual harm—and a loose 

ley so treated will run merrily for years without attention, 

e have now at our works metalined pulleys which are as good 
as new after two and a-half } gael work, besides line shafting, a 
6-horse power steam engine, fern | your readers inte 
in the subject are welcome to call i see for themselves at any 


time. H. Bateman AnD Co, 
East Greenwich, London, 8.E., 
April 29th. — 


ON TRAMWAY PERMANENT WAY, 
Sir,—We beg you will allow us to correct one or two inac- 
es which in Mr. J. D. Larsen’s Papers reported 
in your last issue, in reference to our—Aldred and Spielmann’s— 
patent permanent way. We cannot but + that Mr. Larsen has 
not brought his remarks down todate. The earliest design of the 
system, of which you published an illustration—and of which 


but a few yards were rolled—conveys an imperfect impression of 
the rail as it now exists. is be seen on reference to the 
accompanying sketch. 

Y 


STONE SETTS 


! 


It is a matter for argument whether or not wood sl 
embedded in concrete are perishable, having regard to the life o 
a tramway. With respect to there being no base plate, it is our 
firm opinion that a substructure consisting of 7ft. transverse 
comer laced 3ft. apart, forms as solid a foundation as could 
be paired, not only for the setts on each side of the rail, but also 
as a support to the whole of the horse-track. 

j m is completely mistaken in stating that “at each 
chair the paving stone on either side of the rail has to be cut or 
dressed.” The chair never necessitated either the cutting or 
pty | of the setts. Mr. Larsen has omitted to mention one of 
the chief advantages of our system—the use of the ‘“‘ break 
joint.” SPIELMANN AND Co. 

Queen Victoria-street, E.C., May 4th. 


STEAM ENGINE INSPECTION. 

Sir,—In the article on boiler inspection in your issue of last 
week you express surprise that there should have been a falling 
off in the engine business of the Boiler Insurance and Steam 
Power Company, Limited, during the past year. May it not, 
however, be due to the fact that the company cannot back up the 
opinions contained in its engineer’s reports by guarantee or 
insurance? Some twenty years ago, when boiler insurance was 
yet in_its infancy, an association of firms using steam power, 
ormed with the object of securing competent inspection of their 
own boilers, was compelled to adopt a modified form of insurance 
in order to retain what remained of its connection, and ever since 
this has been done it has never regained the leading position it 
once held, ‘The falling off in engine business of the company 

to has been coincident with its discontinuance of engine 

ce, and where inspection—either of engines or boilers—has 
been coupled with insurance has been no need to complain 
of a off of business. R. LONGRIDGE. 

Imperial Hotel, Belfast, 

May 4th. 


THE INSTITUTION OF CIVIL ENGINEERS. 
Art the meeting on Tuesday, the 27th of April, Mr. Barlow, 
F.R.S., president, in the chair, the paper was read by Mr. H. 
Hayter, member of Council, on 
THE AMSTERDAM SHIP CANAL. 


lake Y, to exclude 
and which was — by the Zuider Zee locks and 


sluices; 
the North Sea 


8, for shutting out the waters of the North 


uired to be maintained by sluices and pump- 
ing, at a level o Standard Le 


about 14in, above ordinary low water in the North 
een rene for the protection of the 


The had a bottom width of 88ft. 7in., 
mez Canal was 72ft., and of the North 


, fitted to the » in 
which a Woodford pump revolved, and being mixed with water 
to reduce state, it was forced by the pump 


it to a fluid 


through a line of wooden tubes connected by leathern joints. 
These tubes are fit ed with buoying pieces to enable them to 
fivat.on the water, and. passing on to the banks deposited the 
stream of mud. ‘The longest length of tubes was 300 yards, and 
the greatest height of disch had been 8ft. Twelve dredging 
machines were employed in the excavation of the earthworks, to 
six of which the delivery apparatus was fixed. ‘Two —_ 
under ordinary circumstances, were each capable of lift- 

“1, and depositing on the banks, through the tubes, about 
1700 tons, or 1300 cubic yards of material per day of twelve 
excavated, u e redging e No to form 
harbour, had ap 21 million cubic yards. 

To keep the waters of the Zuider Zee from flooding the lands 
drained by the canal, and to maintain the water in the canal at 
4 metre below Amsterdam standard level, a dam was constructed 
two miles eastward of Amsterdam, its total 
en, 
distance of 984ft. from the northern shore of the lake. The 
execution of the dam across a tidal channel nearly a mile wide— 
involving the construction of an extensive system of locks, sluices, 
and pumping machinery—was one of the most remarkable 
features of the enterprise. To lessen the sinkage, mattresses of 
fasei about 2ft. Gin. thick, were laid over the whole breadth 
of the dam, and were so woven together as almost to resemble 
basket work. Exterior dams of fascine work were then built to 
pte in level, the space between them being filled with clay 
and sand. 


The*Zuider Zee locks, three in number, including also one 
passage or large sluiceway, and three small sluiceways, were built 
within a circular cofferdam. This dam was 525ft. inside dia- 
meter,and consisted of two concentric rows of sheet piles, with 
@ clears beween them of 6ft. Gin. The outer row of piles 
was of whole timbers, and projected 8ft. above high-water; but 
the inner row was only 8in. wide, and was not carried up above 
high water. In constructing this dam, a dolphin was 
erected in the centre of the area to be enclosed. At the com- 
mencement some difficulty was experienced in getting the piles 
of the exterior ring set out correctly. First a _—— rope, pre- 
viously strained, was fastened to the central dolphin; but the 
—_ stretching irregularly, the piles were not true to a circle. 
Afterwards floating rods were resorted to, but the wind and 
tide deflected them sideways. At last alight iron wire rope, kept 
strained by a weight, was used. For a few days gave 
irregular results, but soon agent its maximum stretch, and 
became sufficiently accurate. it was found that if the guide 
set out 10ft. the was not 
regular, they were spaced he ge ree pile engines were 
then set to the curve, on a radial lighter 40ft. Resed at one end 
and 20ft. at the other, and these drove three piles equidistant in 
the 40ft. space. Numerous difficulties were experienced in ~~ 
serving the contour of the dam, in resisting and meeting a violent 
south-west wind, in overcoming a stream of water in the pump 
well, in dealing with floating ice in winter, and in connection 
with the leakage occasioned Ae through bolts, Eventually all 
these troubles were surmounted, the several expedients reso 

to being described, and the locks and sluices were finished. The 
largest of the Yuider Zee locks had a length of 315ft. and a width 
of 60ft. The other locks—one on each side of the large lock— 
had each a length of 238ft. and a width of 47ft. The three locks 


had each five pairs of gates, two pairs, pointing in o ite direc- 
tions, being at the ends the 3 in the 
middle poin towards the Zuider Zee. 


'The North Sea locks were two in number, and there was one 
passage or sluiceway. One of the locks was 390ft. long and 60ft. 
wide, the other was 227ft. long and 40ft. wide. 


An important feature of the undertaking was the reclamation 
of lands from lakes Y and Wijker Meer. The area reclaimed 
had been upwards of 13,000 acres, and this had effected a consider- 
able change in the physical features of the country. The main 
reliance for keeping the water under was on the pumping ma- 
chinery at the Zuider Zee locks. The power to be provided was 
fixed at 12-horse power for every 2500 acres, and for each metre 
in vertical height to which the water had to be raised, and for 
reducing the level of the water to one metre under the lowest 
level or surface of the land in each section. The pumps were 
centrifugal, varying in power from 24,000 cubic feet of water 
lifted 7ft. 2in. minute at the Zuider Zee locks, to 812 cubic 
feet of water lifted 8ft. 10in. per minute at Polder VIII. The 
reclaimed land was divided into twelve polders, Their super- 
ficial area, the mean lift of water in each case, the quantity to 
be pumped, and the principal dimensions of the pumping 
machinery, engines, and boilers, were given in detail. 

The largest adjuncts to the canal vere the harbour and break- 
waters in the North Sea, forming and protecting the approach 
from the ocean. ‘The harbour was enclosed by north and south 
breakwaters, each nearly a mile long. They sheltered an area of 
250 acres, through the centie of which a channel 738ft. wide had 
been dredged. At the iandward end this channel had, at its 
junction with the canal, a guide pier on each side, 361 yards long. 
The breakwaters were formed of concrete blocks, resting on a 
mound of stone, the blocks being set in place, for the most 
by overhanging travelling cranes. In consequence of the ti 
range being greater than was at first assumed, it had been found 
necessary to add wave-breakers on the sea sides of the break- 
waters. The interior moles were constructed of fascines and 
stones. Nearly 5} million cubic yards of material had been 
taken out of the dredged channel and deposited at a minimum 
distance of 3300 yards from the coast line. The machines used 
for removing this material were principally sand pumps. When 
at work the suction pipe of the pump tended to bury itself in the 
sand, being held by a lifting chain at the most effective point, 
which wee cage to be from 3ft. to 4ft. below the surface of the 


ih machine on an average about 1300 tons per 
ay. The cost of raising the material and of depositing it in 
barges was somewhat er 1d. per ton when the sand pumps 


were working. 


It was impossible to state with precision the actual cost of the 
works; but, altogether, the expenditure had amounted to some- 
what under three millions sterling, without taking credit for the 
sale of the reclaimed , which realised on an average about 
£70 per acre. 


NicKEL-PLaTeD TusEs.—We are requested by Mr, W. R. Scan- 
lan, of 106, Great Charles-street, Birmingham, to state that he is 
making nickel-plated welded iron tubes. We have not seen any 
specimen, and cannot, therefore, express any opinion about the 
manuf. We simply state the fact as a matter of interest 
some of our readers. 


Tue Ramscate SurverorsHir.—The men in the employ of the 
Ramegate Improvement Commissioners have presented Mr. Alex. 
W. Conquest, Assoc. Memb. Inst. C E., with a testimonial of 
their respect and esteem. The gift consisted of a handsome time- 
om together with a barometer and thermometer attached. Mr. 

quest, who appeared much gratified with such an expression 
of feeling on the part of the men employed by the hoard, suitably 
acknowledged the gift, and the kindly feeling that had always 
been shown towaeds him by the men, Another ntation is 
to be made to Mr. A. W. Conquest, from the inhabitants of 
Ramsgate, on the 10th proximo. In the competition for the 
appointment of h engineer of Folkestone there were 175 
candidates, many of whom were town surveyors, and although 


the Ramsgate commissioners very much = per that they are to 
lose the services of Mr. Conquest, they feel gratified that their 
been selected for the appoint. 


2ft.. In this dam were the Zuider Zee locks, at a. 
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The object of this undertaking was to provide a direct and im- ee 
ove deep-water communication between Amsterdam and the eK) 
orth Sea. The princi works consisted of a dam across 
Sea from the Canal; of the rec. ions, 'y ‘ 
branch canals, to maintain existing navigations and drainages, 
and dividing the reclamation into polders; of ess eres ame ma- 
pavers and of the North Sea harbour and waters. In 
ome terms the canal might be said to include one long reach 
tween the Znider Zee and the North Sea locks, and a short 
tidal reach between those locks and the North Sea harbour. The 
structures—such as the Conway tu thy A of about 
order to facilitate the comparison. 
In a letter which I wrote to the editor of the Civil Engineer | Sea— 
and Architects’ Journal, dated 11th June, 1855, and published at | distri : 
page 236 of vol. xviii., I pointed out oo, for a just comparison, 
such a depth of girder should be chosen for each method of con- | w 
struction as was economically proper for it; and that for an | Holland Uanal only ow vin, LO excavate the canal, ordinary 
openwork girder a much greater proportional depth of structure | dredging machines were at first employed, the material being 
could be ad d ited in ‘barges and removed by barrows on to the banks. 
material re Subsequently the material falling from the buckets of the dred 
significant increase of that composing the web, or vertical open- 
work connection between these The following is an extract 
from the letter :—‘‘I am of pdm that the most economical : 
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'* Ar the meeting of this Suciety, held on the 5th of April, a 
paper by Mr. Hamilton Weldon Pendred was read on 


DISTILLING AND HOISTING MACHINERY FOR SEA-GOING 
VESSELS. 


The branch of engineering dealt with in this paper, though less 
im rtant than some others, is still useful to a maritime nation, 
as it possesses some features peculiar to itself, the author 
thinks a short description of its appliances may prove interesting 
to the Society. At first sight the title of this paper might be 
taken to denote two different subjects ; but such is not really the 
case, use, as will presently be shown, though the class of 
machinery with which this paper deals is usually divided into 
independent ments, still the hoisting machinery is often 
combined with the distilling *P tus. The author regrets that 
he has been unable to obtain diagrams or particulars from more 
than two firms besides the one with whom he himself, several 
years ago, acquired his own gone of the subject. 

Sea water meg either resemb 4 those — : for — pur- 
poses, consisting of a worm in a tank, or else they are ordinary 
Pralttubular surface condensers, the steam passing through the 
tubes, and the condensing water circulating through a tank con- 
taining 


Fig. 1 shows a Graveley’s distiller, capable of 


A 
SSS ASSN 


i 


ship of from 1 to 1500 tons. lustrates the 
distiller combined with the cooking hearth, which has two l4in. 
ovens, a hot Bs) and at one end a copper or iron boiler un- 

ually divided by a Sed ore the largest part for soup, &c., the 
other making tea e distiller here consists of a plain square 
boiler, sometimes with one cross tube in it drop into the 
hearth, being supported by two angle-irons rivetted to its sides. 
The front of the hearth is dip down over the fire-door, as 
shown, to admit of a water gauge. A grate and ash-pit are in 
the hearth beneath the boiler, and the flue is taken off either 
inside past the oven, or outside the back to the uptake. Hence 
the process of cooking and distilling may go on either together 
or separately. In small hearths but one distiller is fitted on the 
boiler, but on large hearths a pair are provided. Distillers for 
such hearths consist of a cylinder, either of copper or galvanised 
iron, 10in, to 12in, in diameter and 18in. or 20in. high. It has a 
a wpe carefully soldered or brazed a little way from each end. 
Up the centre—diagram 2—is a tube A of three or more inches in 
diameter, whose lower end projects some inches below the 
cylinder, passing through a plate which forms the bottom of the 
Gn. tas situated some 2in. from the tube plate. A number of 


yielding 80 to 100 gallons day of ten hours, and suited for a 
diagram il 


tubes C C are fixed between the tube plates, ine which they 


are soldered or brazed ; the condenser is covered 


a dome top. 


A supply of cold water from a sea-cock, where “2” hearth is 
below the water-line, and where above the water-line pumped for 
the purpose, is circulated through the cylinder outside the tubes. 
The steam rises from the boiler through the central tube above 
the upper tube | er and then returning through the small tubes 
is condensed. e fresh water thus produced is received in the 
bottom chamber B, and is drawn off to the store tanks by gravita- 
tion or pumping. The same stand pipe conveys away the circu- 


lating water, and also supplies the boiler, E F being fitted 
to regulate both. These distillers are sometimes made separate 
from the hearths. 


Fig. 2 illustrates a larger apparatus, consisting of a horizontal 
dealing engine with a eaune at its end. The cylinder is 
4in. in diameter with a stroke of 5in., the plunger 3in. in diameter. 
This will distil from 500 to 2000 gallons per ten hours. The con- 
denser K is 2{t. 10in. high over the dome, with an outside 
diameter of 1ft. 3in. It contains sometimes simply a worm, but 
more often a cluster of fin. tubes, as in the condenser last 
described, Steam is supplied by a return tube boiler, either flat- 
sided or cylindrical ; the flat-sided boiler is usually 4ft. in length, 
4ft. Gin. in height, and 2ft. 9in. in width, with one fire tube, twelve 
or fourteen tubes 2hin. diameter, and one steam box; the 
cylindrical boiler is 3ft. 9in. by 5ft., with one fire tube Ift. 9in, 
in diameter, and eighteen or twenty return tubes 2gin, in 
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diameter ; it has two steam boxes lft. 9in. in diameter by 18in. 
high. A glass water gauge is sometimes fitted on the lower part 
of one of yas bey he we the steam does not enter it direct but 
& tu m its fellow, as some provision against pri 3 

takez place, it will be caught in the second 
and its presence detected by the gauge—from which it can be blown 
out. e steam from the boiler passes in at A and flows to the 
valve chest, which is provided with a regulator of its own; at B 
i through which steam can be admitted 

The exhaust: steam from the engine 


passes through the Pipe C to the condenser, furnishing its quota by 
e 


] engine works the circulating pump, and 
the suction is shown at D, with a small air vessel. e delivery 
from pump to condenser is at E at the bottom of the condenser ; 
e screw union for the out delivery is at F; the water from 
or any o uirement. is at G, an 
a istilling apparatus, the ine moun 
on a tank containing the condensing tubes, which, with 
plates, are secured to the door, and can be with- 
drawn when requisite. The leading dimensions of this 
engine are: cylinder, 7in. diameter by 10in. stroke; pump 
plunger, 4in. diameter by 10in. stroke. The condenser consists 
of eighty tubes 3ft. 10in. in length by lin. outside diameter 
between plates, giving a total external surface in round numbers of 
lft. per tube. e external size of the condenser casing is :— 
Length, 4ft. 9in.; width, 1ft. llin.; and height, lft. 5hin. 
is caused to traverse the tubes in sets, moving 
twice forward and once back by deflectors in the tube 
plate covers. On the end of the crank shaft is mounted a 
pinion 7gin. diameter, fifteen teeth 1,%,in. pitch, gearing into a 
spur wheel of sixty-eight teeth 34in. wide, and a pitch diameter 
2ft. 9%in.; this is mounted on a shaft, 28in. diameter, 
running across the ship’s deckhouse, so as to have the bitt ends 
clear of its sides. On this shaft is a winding barrel, of 3ft. in 
extreme length, and 2ft. Zin. on the barrel, which is 6in. to 7in. 


in diameter. A brake and clutch gear is provided; bitt| and th 


ends for sundry — and hauling are fitted at the ends of the 
shaft, the latter being supported by A frames bolted to the deck 
or to the coambings of the deckhouse. On one of the bitt ends 
is a chain wheel, and a pitch chain is led from this to the 

ass to weigh the anchor, and it is also used to work the 
deck pumps when needed. A clutch is fitted to the spur wheel, 
so that if the a is only making fresh water the main shaft 
spur is put out of gear with the shaft. The boiler to work this 
engine may be 3ft. 9in. in diameter, 5ft. in length, with twenty 
tubes of 24in. inside diameter, a fire tube of 1ft. 74in. diameter, 


45 Ib. steam, and will take about 
say, 45 fathoms of chain. vg Pe 000 tons can be mani 

with three hands less, but speed being the great object the same 
number of hands are generally kept, For a 1000 ton ship this 
size of winch is ample, but for over this tonnage for heaving 


nee and general details being same as steam winch, the 
sle 

where it is received by a strong step plate, the top of 
to cylinders. 


sockets. 

Fig. 9 is an elevation of Brown’s patent fresh water con- 
denser, A being the outside casing or dome inclosing the group 
of condensing boxes, BB is the worm chamber, C the filter or 
charcoal chamber, D the inlet aérators, and P and O the outlet 
aérators. Fig. 10 is a seetional elevation through A BC D and K, 
the combin of bones A.B OD G, and the 
~—_ — and K K, forming the connections and passages from 

x to box. 

In using this apparatus the steam at 25 Ib. to 301b., which 
generally gives the best results, enters at D the iulet aérator, 
rough a pipe to the series of condensing boxes, as 
shown by the arrows, where it is completely condensed, and 
then into cooling worm tinned outside and inside, where it is 
cooled down passing into the filter chamber C percolates 
down through charcoal on the one side of centre plate M, and up 
the gravel on the other side, and is run off to ship’s tanks 
through acock E. A small test cock is provided so that the man 
in charge may test the water before it goes to the ship’s water 
tanks. Connection is papiien by steam donkey pump draw- 
ing from sea, the discharge pipe being flanged to worm 

hamber F ; enters 


and a grate 24ft. in length by about 4 square feet area. Assuming 
this to burn 20]b. of coal per foot per hour, and to evaporate 
9b. of water per pound of coal, it would give, neglecting waste, 
seventy-two gallons of fresh water per hour. The door of the 
condenser is secured by studs and nuts, a guide for the piston rod 
is provided beneath it, and a gun-metal ‘‘eye lug” is bolted to 
the crosshead and works on the guide. The pressure of stean 
is —, about 45lb. The water, of course, is filtered subse- 
quently, but the Graveley system did not include special appliances 
or aérating the fresh water, the — arguing that, as air 
was pumped into the boiler with the feed, it must pass off with 
the steam, and that the subsequent filtering, storing, and pump- 
ing into tanks also aérated it. 

‘ig. 3 illustrates another and still larger engine by Messrs. 
Graveley, fitted on board the Australi liner Hydaspes. 
Generally it is similar to the engine last described, save that it 
has two cylinders, a link motion, and has pumps vertically 
arranged at end of condenser, and the several parts are marked 
on the diagram. 

It has been said a chain was led from the chain wheel to the 


the pinion 9jin. in diameter, the pitch of teeth 1}3in., and pinion 
Zin. diameter. A clutch gear F places the windlass under inde- 
pendent control ; G is the chain wheel taking the power. 

Fig. 5 illustrates a distiller by Messrs. A. Chaplin and Co., 
Glasgow, with a donkey circulating pump attached; the steam 
is admitted at K to the condenser, and at B the resulting fresh 
water passes into the filter J. The steam to work the circulating 
pump enters at B; the waste steam can if desired be conveyed to 
the condenser Sevagh the pipe C, The circulating water is 
pumped into the condenser at D, and escapes at E by a three-way 
cock, so that it can be sent overboard, or used through hoses for 
general Prego The distilled water, ready for use, comes out 
of the filter through a suitable pipe. Messrs. Chaplin’s patent 
aerator is shown at N. It consists of a sort of cup, the top rim 
of which is perforated with holes. This in inclosed by a ring, 
also perforated. The supply of air can be regulated by shifting 
the ring, so as to make two sets of holes more or less coincide. 

An apparatus for use on land is made by the same firm, and 
such an apparatus, if provided with a boiler capable of burning any 
vegetable substance available, would be a most valuable machine 
in some wild and new countries. It is well known that there are 
wide tracts in the Australian Bush where the water is so 
brackish that it is very unwholesome, either for animals or 
human beings. There such a machine would be invaluable. It 
consists simply of a vertical boiler or condenser and enclosed worm, 
a donkey circulating pump and a boiler feed pump to supply the 
boiler with water. whole is mounted on a frame and wheels 
for transport. Fig. 6 illustrates Messrs. Chaplin’s improved 
steam winch; unlike the familiar diagonal machines it will 
be seen to be horizontal, and the general arrangement is so clearly 
shown that a detailed description is not necessary. 

Messrs. Robertson, Osborne, and Co., manufacture a horizontal 
steam winch shown in the accompanying drawings, Fig. 7. The 
drawings are respectively a side and a front elevation of their 
horizontal steam winch. They have a couple of 6in. diameter 
cylinder 10in. stroke, the lap of valve being jin. and the 
lead ,4in., and are regulated by the ordinary link motion. The 
gearing is wheel and pinion, first power being 5 to 1, with a pitch 
of 1gin., and the second power 2 to 1 with a pitch of ljin., thus 
representing 10 to 1 when working double-purchase, and are con- 
structed to lift 3 tons single-purchase, the power being changed 
by jaw clutches and the usual levers. They are provided with 
powerful friction brake chain barrels 12in. diameter and 2{t. 10in. 
clear of brake wheel, warping ends and chain wheels to windlass 
and pumps. shaft journals are bushed with brass and 

; , 80 that they can be lined up and generally overhauled 
without interfering with the fixtures of the machine, connecting 

ds top and bottom being coupled with bolts and brasses, valve 
spindles passing through back of valves and secured with double 
nuts, the copper pipes with stop valve connecting cylinders being 
flanged to valve casing and not to door, so that the valves can be 
examined without breaking pipe joints, the exhaust steam and 
water formed in cylinders at starting passing into pipe cast in 
sole plate and then over ship’s side by malleable iron pipe and 
coupling. The total deck space occupied over all is 4ft. in. b 
6ft. 9in., that is, from end of cylinders to outside rim of pete | 
disc and across cylinders. is is a little more than is taken up 
by the diagonal ‘ype but the great advantage accruing not only 
to the winch itself but to the ship’s decks from the centre of 

n strain on crank and centre of barrel left being nearer the 

sole plate or holding down centre amply compensates for the 
extra space required, the winch and decks lasting longer and 
ving more satisfaction to all parties. In discharging cargo this 

of winch is equal to fifteen men, and will load or 
discharge 20 tons per hour of pig iron or other slung goods of this 


the cooling water passing from this 
the dome chamber A, when it circulates among the condenser- 
boxes as shown by the water line, and is discharged over ship’s 
side or coupled to hose and led to any part of the — These 
distillers are made any size, the general sizes being No. 1, to 
make 12 to 15 gallons per hour; No. 2, to make 25 to 30 gallons 
per hour; No. 3, to make 40 to 45 gallons per hour; and No. 4, 
to make 80 to 85 gallons per hour. They are passed by the 
of Trade, the allowance being from six pints to one gallon 
for each person, according to the climate the ship is to trade in. 
Fig. 20 is a view, with deck house in section, of this firm’s 
general method of fitting the steam winch, boiler, distilling 
putes, donkey, circulating, and feed pumps, in sailin 
ships. The steam winch is horizontal geared, with a couple 
of Gin. cylinders, and is in every respect as detailed in Fig 7, 
and on board ship is set on wooden chocks, and bolted to 
deck, the space between the chocks beneath the winch being 
filled up with cement, ‘The boiler is 8ft. by 4ft., with two 
14in. solid welded cross tubes, with the usual doors and all 
ting plete, inclusive of Government safety valve and 
Salter’s relief valve, pressure gauge, check valve for feed, steam, 
scum, and blow-down cocks, as also an improved prime pre- 
ventor, so that it is impossible for any brine to pass into the dis- 
tiller along with the steam to be condensed. It is provided with 
a cast iron sole plate or ash bolted to deck and run round 
with cement, as is also the whole of deck house floor. The — 
valve is arranged to blow off at 45 lb., boiler having been 
to a water pressure of 100 lb. per square inch. The steam pipe 
is flanged to the blow down pipe, which again is flan to 
the overflow pipe from the distiller, and disch over 
ship’s side. e distilling apparatus, Brown’s patent, as 
described above, is guaranteed to make from 40 to 45 gallons per 
hour fresh water from sea water. The combined double-action 


and arranged for the p' , the water barrels, chambers, 
valves, &c., being of splid brass ; the ram in the circulatin 
pump is 2#in. diameter and 6in. ke, and draws from sea an 
oak ates cooling water through distiller; the plunger of feed 
= being 1jin. diameter and same stroke as the other, being 

riven by a stud fixed to main piston and ram rod. The ans 
water is drawn from sea, and this suction pipe is generally | 
along deck in a cov gutter to fore peak, where it is con- 
nected to ship’s side by a sea cock, and is discharged into dis- 
tiller, and after doing its work overflows over ship’s side. 
A coupling is attached to this pipe outside of deck-house, 
so that a hose can be conn and the overflow water 
used for washing decks or assist in case of fire. The feed 
is taken by the small pump from the circulating water in dis- 
tiller, partly warm ; the steam is supplied to the donkey through 
a pipe, —- a wheel valve, the exhaust passing into 
funnel. e extension through the deck-house is provided with 
warping ends carrying standards and couplings and chain wheels 
to windlass and ship pumps. 

Coming now to the application and working of the fo ng 
machinery. For loading or discharging cargo at a quay side the 
fore or main yard of the vessel is braced over the quay at a con- 
venient place, and a block fixed at the yard arm, through which 
a rope is rove; this is led through a snatch block to the windin 
barrel. If a bale is being shipped from the quay it is hoisted 
above the bulwarks of the vessel by the yard rope. A hatch 
rope rove through a block suspended between the masts is then 
hauled taut, held by one or two turns round a cleat or bitt, 
the engine slacks off its rope, and the centre of suspension is 
— ly shifted to the hatch rope, the bale swinging diagonally 

own and inboard when the man tending the hatch rope lowers 
the bale into the hold. For discharging cargo the reverse is the 
action. 


ao meal times, or eleven and a-half hours in all—second 


The Great Victoria discharged 600 bales of wool in five hours | gy 


by using a large double-friction winch with cylinders 7in. in 
diameter and 10in. stroke, a boiler 7ft. long by 4ft. 6in. diameter; 
the coal burnt was 1 cwt. per hour. to cargo weights, a 
hogshead of sugar weighs 18 cwt., three of these could be lifted 
at once, and 500 tons could thus be cleared in nine working 
hours by steam power. In reference to hoisting , the ro 

employed is usually a 3in.; when all wound w ere would 
about one and a- layers on the barrel, which, ing the coil 
round the barrel to be 2ft. on a barrel 3ft. in Jen irty-four 
coils added to seventeen second coils for the half layer furnishes 
@ total lift of 100ft. This limit is seldom arrived at in eral 
work, but is useful if a purchase block has to be satel te an 


& | enable those interested to ju 


on such a rope is 35 ewt., but this, asin the case of the sugar 
erring to of mac en 3 as 
an illustration, when distilling it would work about forty to sixty 
revolutions per minute; when employed, asis sometimes the case, 
doing heavy pulling and hauling in setting up rigging or heavy 
work in working the ship, it would be — to run slow! 
ding to requir t. Whilst weighing the anchor it 
usually worked very fast, say 150 revolutions ; this wonld rotate 
the main shaft say thirty-four times, which would also be the 
8 of the first motion shaft at the windlass, and it, gearing 
about 5 to 1 with the second motion, would rotate it in ro 
numbers seven times a minute. This T ng & pinion to 
the windlass spur at a ratio of about 34 to 1, wo’ — it two 
revolutions a minute. If the ship were anch in thirty 
fathoms of water and had out ninety fathoms of cable, the 
anchor could be brought to the cathead in 30 min. with a wind- 
lass of 3ft. in diameter, over the whelps at their largest point. 


Thus 30 fathoms = 540ft, P40 = 30 min. The speed of the 


thirty-five revolutions per minute, taking as an example a fric- 
tion winch having a pair of cylinders 7in. diameter by 10in. 
stroke, pinion diameter or pitch circle 5}, driving a spur 364 
pitch diameter, gives a ratio of about to 1; this, at thirty 
revolutions of the barrel, gives a of pinion shaft and 
cranks of, say, 200 revolutions per py ee this is often 
exceeded wi ht goods, This gives a piston speed at 1°66 per 
revolution of t. per minute. Such a winch would have a 
return tube boiler 7ft. long and 4ft. 6in. diameter. Fig. 12 shows 
portions of a clutch winch, and explains itself. 

Turning now to distillation, allowance of water, &c., the Board 
of Trade allowance of water, exclusive of that used for coo! 

adult is three quarts per day.* The following is quoted 
rom the regulations of her gp transport service, to be 
transports, hi troo troop frei ships, convi 
or ships :—“‘ 1st '1866.--Min um allowance of dis. 
tilled or filtered water per day per individual, inclusive of cooking, 
six pints out of the tropics and one gallon within them. To 
suffice for ys pa Referring to the expense of fuel for 
distillation the following may be given:—In one case 30 gallons 
an hour, or 300 in ten hours, was ui the consumption 
of 4 cwt. of coal, equalling about 7 Ib. of water evapo per 
pound of coal, though it must be observed that allowance for a 
second-class coal on the one hand and the improbability of the 
amount of distilled water being anything like a close test of 
evaporation on the other, a op evaporative result might have 
been actually obtained, but the author only gives the figures as 
quoted from his own notes oe by authorities who had 
worked distillers at sea. In another instance 3} cwt. of Welsh 
coal distilled 350 gallons of water. Then, again, on board an 
Australian liner the production of water per day on the “Te 
to Melbourne was 1600 gallons, from thence to China 1 
gallons, voyage home 1400 gallons. The foregoing data coupled 
with the fact that ships a certified distilling 
ratus on board can sail with only one-haif the quantity of fresh 
water cn board otherwise required by the Board of le which 
is stored in tanks contening oe 300 gallons each, will 

ge for themselves of the economy 

of fitting a ship with a distilling apparatus. 

The author, in concluding his paper, will just direct attention 
to two points. Tho first is that a a small and portable 
apparatus for distilling water and heated by some cheap mineral 
oll would often be a means of saving life in cases of disaster at 
sea, if fitted in a ship’s life or other t, he is not aware that 
any such has ever been constructed, nor has the thing apparently 
attracted any attention; the only person who ever discussed the 
question with him being the Rev. . Berthon, inventor of the ° 
collapsing life-boat. The second point the author would refer to is 
as follows :—All engaged in the Australian trade are often put to 
delay, owing to what is called the calm belt of from three to 
twenty miles, situate between the northern and the southern 
trade winds; often here a ship that has made before a rapid pro- 
gress loses days waiting for any slant of wind to take her out of 
this region of calm. e author has heard of two liners in sight 
of each other at this belt for more than a day both becalmed, when 
one got a lucky whiff that took her to the next trade, while the 
other was left for two days after her. The author believes efforts 
have been from time to time made to utilise the steam winch or 
distilling engine in some way to move the ship on, and he him- 
self designed an engine that could be disconnected from_ the 
distiller, and, with its boiler, be placed in a boat and sent ahead 
to tow. 


At a meeting held on Monday esentng, May 3rd, in the Society’s 
Hall, Victoria-street, Westminster, . Joseph Bernays, Presi- 
dent, in the chair, a paper was read by Mr. Graham Smith on 
THE DES!GN AND RECONSTRUCTION OF THE TAY BRIDGE. 
After detailing the iculars‘of the design and construction, the 
author stated that it was natural to suppose that the portion 
with the train upon it was first blown over, and that the 
remainder was pulled down by the falling ironwork, 
the wind, and that it may have fallen in any one of many 
ways, about which it would be waste of time to speculate. 
If it was decided to reinstate the bridge as a single 
line, it would be necessary to rebuild it from the bed of 
the river upwards so that the £120,000 which had been set 
aside, although possibly sufficient to restore the bri 
to its original wl, was pay inadequate to make it a safe single- 


line bridge. The pro to build a new bridge by the side of 
the old bridge, he said, would be a somewhat hazardous under- 
taking, inasmuch as any inequality of settlement in the old and 
new foundations would render the bracing useless, and it 
induce strains on the piers, the amount of which it would be im- 

ible to determine. He, therefore, proposed to build new piers 
in line with the old piers, of sufficient strength to resist side 
pressures, and place a giner from the old to the new pier, on 
which could be placed the main girders carrying the railway. In 
this way a double line bridge might be constructed, in which 
unbounded confidence might be placed, for a sum not greatly 
exceeding that which would be required to reinstate the present 
structure in a manner such that it might be safely worked as a 


engineering 

societies in Scotland, England, gay and America, and that 
mith, nothing would be 

ing. He pointed 

vate body, and that the members 


no criticisms w ver, and the discussion turn 


posed g ‘ e ion was 
adjourned until the evening of the first Monday in June, 
which time the report of Mr. Rothery’s court will 

have been made. 


* 18 and 19 Vic., cap. 119, 
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ih class, and bale goods, such as linen, cotton, &c., at the rate of 

if 40 tons per hour, and requires 20 to 25 cwt. of common Scotch 

pe 
Hl coal per twelve hours’ constant work with a pressure of 40 Ib, to 
i 
i Fig. 8 is a side elevation of ships’ steam deck cranes built 

4 ‘the firm, and these cranes are specially arranged for 

4 ding and discharging ships, re rage where the cargo has 

I to be loaded or discharged from lig on, 8 method very generally 

i adopted in foreign ports; with a slight modification they are 

Hi suitable for wharf, av and general purposes, in which case 

| they can be made —— e or fixed, all being arranged to hoist, 

: lower, or turn round separately or simultaneously as desired. As 

; r drawing they are fitted with a pair of Gin. diameter cylinders, 

They are arranged for same lifts as the winches, 3 tons single- 
purchase, and are sometimes placed in centre of ship and some- 
times to port or starboard. The jib is of red pine with iron 
windlass. Fig. 4 shows a windlass such as ships of 1500 and 2000 
tons have; a double set of powerful spur gear is fitted to it, the 
Windlass spur being a sort of ring with an octagonal centre, which 
embraces the end of the port side of the windlass. Iron bearings 
bolted to the carrick bitts carry the inner ends of the first and 
second motion shafts—B and O—the outer ends being borne by a 
frame secured to the deck. The windlass spur is 3ft. in diameter 
: 
tf circulating and single-action feed steam pump is specially adapted | 
Coming to a few details of performances of machines. A — mane a. reced: 
boiler, att. in diameter, of return tube t uses 2 cwt, Che wen 
: ’ ’ ype, rs t. | a member of the Society moved that it should not be read, as it 
of coal per hour, or 1 ton per day of ten hours. Beside this | would deal with questions now sub judice. The motion was 
should be included } cwt. to get up steam and one and a-half hour's | seconded. It was pointed out by the President that the Council 
had very carefully considered the matter, that the failure of the 
was fitted with such an engine, with a boiler 5ft. by 3ft. 9in. 
The coal burnt was at the rate of 2} cwt. per working 
hour, and in fifty such hours 2000 tons of cargo were 
shipped. On board arother ship in the same line 1800 tons 
were shipped in forty-seven hours. Qn the Yorkshire 1345|had a perfect right to discuss among themselves the cause 
tons of general cargo were shipped in fifty-eight working hours. |.¢ the failure of any engineering structure. He was 
ported by the Council, and the proposition being put 
to the meeting, which was large, that the paper be not 

‘ read, the motion was lost. It was then moved that 

‘ reporters be requested to withdraw, and this not being 
opposed, was carried. As a matter of fact, as will be seen 
from the foregoing abstract, Mr. Smith’s _ contained 
solely on the 
value of cement as a filling for columns, and on Mr. Smith’s 
under oVher particular circumstances. ‘Lhe heaviest usu _| 


May 7, 1880. 


RAILWAY MATTERS, 
A NEw maritime railway station at Venice was opened on the 
1st inst., and is expected to revive Venetian commerce. 
Tue Tunis and Goletta Railway has been sold by the English 
company to MM. Pereire and Géry. Signor Rubatino threatens 
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NOTES AND MEMORANDA. 

In magnetising steel bars by means of a coil, M. Righi finds 
that on taking bars of the to and 
decreasing their length, a certain len is arrived at which 
no longer yields any magnetisation, w’ smaller give a 
permanent polarity opposed to that of the coil. 


i alleging that there was a prior compact with 

ca To preserve leather hose, belting, &c., in good condition, 
freely apply crude castor oil, warmed if ble. It increases 
Masor-GEeneraAL Hutcuinson, inspecting for the Board of | the Rr of the leather and the got belts ; does not 
Trade, has age over the new Manchester tramways, which | become rancid. Rats avoid it. In hose, it should be ped in 
have been laid between Piccadilly and —— on the one | from the interior under considerable pressure, thus hly 

ser and Gorton on the other, and expressed himself perfectly | filling the pores. 
ed with the manner in which they have been constructed. CuxapP suction hose for wrecking bridge caissons, &c. 
THE ser line to be constructed by the Great Northern and | may be made by sewing cotton duck into a tube of the desired 
ways is, we learn, to pushed forward | diameter and springing into it a coil of stout galvanised iron wire, 


Sleaford, which is to be constructed ae Mr. Langley, engineer 
of the Great Eastern, will, it is said, pted from Ni 
son, contractor, of York. 


THE locomotive described in a paragraph below is the 5000th 
built -at the Baldwin Locomotive Works. An idea of the 
progress of these works may be found by the following state- 
ment. The first order for a locomotive was taken in 1 It 
took nearly a year to finish it, so that the first engine was 
finished in Nov., 1832; the 100th, in November, 1838 ; the 1000th, 
in February, 1861; the 2000th, in October, 1869; the 3000th, in 
November, 1872; the 4000th, in October, 1876; the 5000th, in 


April, 1880. Estimating the average length of the ine ‘and 
sh but 45ft., cmd would form a train over 


THE State of Connecticut General Assembly has passed an Act 
authorising the State Board of Health ee rules and 
nation of railroad 


make the n examinations, and the Governor, on or before 
July 1 following, is to <— two of these gentlemen, who will 
issue certificates. The Act further makes provision for inflicting 


A Fast express locomotive has just been a coe by the 
Baldwin Locomotive Works for the og | Railroad, for_ser- 
vice on the Bound Brook line between Philadelphia and New 
York, which is in nny wa a oe from the current prac- 
tice in this country. idea of the general plan may be formed 
by stating that it is like an ordinary American ecg loco- 
motive, excepting that it has but one pair of driving-wheels, 
which are 6ft. 6in. in diameter, and are placed where the main 
pair eye! are. In place of the trailing pair of driving-wheels a 

r of ling-wheels, about 50in. in diameter, is ome These, 

e Railroad Gazette says, are equalised with the driving-wheels, 
the apparatus being so arranged that the fulcrum of the equalising 
beam can be moved, thus throwing more or less weight on the 
driving-wheels. The intention of this is to increase the load in 
starting, and then diminish it when the train has attained some 

. The trailing-wheels being comparatively low, the fire-box 
can be widened to extend over the top of them. The grate can 
thus be made 7ft. wide and 8ft. long. The weight of the engine 
is estimated to be thirty-eight tons. 


One of the questions sent to the railroads in the German 
Railroad Union and made the subject of a report at the technical 
convention of 1878 was as follows :—‘‘ Have freight cars con- 
structed wholly of iron proved satisfactory, or are they excelled 
by those built of wood with an iron framework ?” e@ report 
says that open cars for the transport of such coarse freight as coal, 
lime, ore, ballast, &c, are used in consequence of their lightness, 
low cost of construction, and durability, > considerable extent. 
Their were disadvantage lies in the liability of the metal to 
rust unless they are kept very carefully rsa and the difficulty 
aud expense of making slight repairs. hen badly damaged or 
neglected, they cannot profitably be repaired. Covered freight 
cars wholly of iron are unsuccessful, chiefly from want of dura- 
bility and cost of repairs and preservation. The use of iron in 
the construction of the framework, especially in place of the 
heavy wooden under-frame, has proved very successful, and is 
recommended for low cost of construction, strength, lightness and 
durability. The building of freight cars of wood p! with sheet 
iron, or built entirely of iron with the exception of the flooring, 
has been almost abandoned. 


A LETTER from Naples, written by one of the nine persons who 
made the experimental trip on the new railway to the crater of 
Vesuvius, gives some particulars of the line and the journey. The 
actual railroad is 800 metres long and terminates’ 200 metres short 
of the mouth of the crater. he inclines are tremendous :— 
Four in 10 for the first 135 metres; 63 in 100 for the next 
330 metres; then 56, 52, and finally 48 in the 100 for the 
remainder. The carriages are drawn up by a steel rope of 
forty-nine strands, which is coated with tar as a protection 

nst rust. An hour’s drive from Naples takes the traveller to 

e mountain observatory. An excellent new road, nearly two 
miles long, has been built by the railway company from the 
observatory to the railway station. The ascent on the railway 
was e in seven minutes, but it can easily be made in five. 
The motion was quite smooth, but the sensation on looking out 
is far from pleasant, and a feeling akin to sea-sickness is said to 
arise. The view from the summit repays all the trouble. The 
writer says that at every step one feels the proximity of the great 
storehouse of heat. He was informed that great Had of smoke 
frequently burst up from the ground, close to the spot where the 


railroad ends, and great chasms open, swallowing up anything 
which may be on the spot, so that the expedition may sometimes 
not be wholly free from dan; It was intended to open the line 


for the public at the beginning of May. 


In offering for the period of six years ending with Jul: 
15, 1881, the an Railroad Union om ts the following o 
especially desirable: (1) The invention of a locomotive, tender 
or car wheel of simple but safe design by which the loosening of 
tires will be effectively prevented. %) é invention of a simple 
apparatus, which can be depended upon under all 
which will render it possible for train-men on different parts o 
a long train to communicate with the engineman. (3) The inven- 
tion of a cheap but reliable signal apparatus for the automatic 
blocking of trains which follow each other closely upon the open 
, for regulating arid rendering safe the ic on crowded 
sections of road. (4) The invention of an apparatus which will 
make it possible for a train-man with the ordinary form of brake 
to apply the brakes simultanecusly on two adjacent cars. Thi 
is required especially for freight cars. (5) Plans for improved 
statistics of the distribution and movement of cars, having regard 
to the administrative uirements of the separate roads, the 
settlement of the accounts for in anged cars, and general 
commen on the working ons, wit erence 
to the decistons of recent years. (7) A treatise based on statistical 
a on the influence and desirability of the t 
i 


four classes, from a general public 
regard to the profit to the nok vs (8) A short abridged encyclo- 


pedia of the technics of railroads, in the sense of genuine ency 


peedia, that is, a systematic grou of the materials and their 
relation to each. (9) A history of the development of freight | dred 
and thale tke wellane 


clo- | harmonise with 


wound on a wooden or other mandrel, a e larger than the 
hose. The ends of the coil must be secured to the couplings. A 


el--| coat of boiled linseed oil renders it water-tight. . 


Here J. Katue makes a packing, which also may be used as a 
non-conductor for ping. pipes, grinding 20 parts of hemp- 
refuse and mixing it with — asbestos, 20 parts wool-waste, 
and 20 parts wood pulp. mass is then saturated wi 
soluble glass and One would have thought that some 
other liquid would have formed a better agglutinant. 


M. Dieutararr bas published a memoir upon the existence of 
copper, in a. state of complete diffusion, in all the rocks of 
mordial formation and in all the sedimentary deposits which 
are directly derived from the primordial. As principal conse- 
quences of this fact he points out—(1) The constant existence of 
copper in the sea waters of ancient and modern times; (2) the 
and mode of formation of copper ores; (3) the necessary 
presence of copper in all the waters of azoic regions. 


WHEN several articles made of different metal are to be 
the same bath, > article is the 
t in us, su g copper, brass, rman 
diva: articles are to be fame Le the copper article should be 
suspended first, the brass next, and the German silver last, the 
anode being slightly lowered as each article is immersed. It is 
better, however, if convenient, to plate articles composed of one 
metal or alloy only at the same time. 

A PAPER was read before the Paris Academy of Sciences, on 
April 12, on a new dynamometric indicator by M. Deprez. He 
sought a mechanism giving a diagram from motion of the pencil 
only, the paper being at rest; the problem was to impart to a 
point C a motion proportional and parallel each instant to the 
resultant of the motions of two other points A and B. The 

tograph meets this want where the three points are in a line. 
Point A is attached to the piston of the indicator, point B, which 
must be guided in a straight line, to the cord commanded by the 
rg of the engine, and the crayon is at C, The arrangement 
several advantages. 

Herr O, Grorrian has found a relation between the reciprocal 
of the constant of friction in fluids and the galvanic conductivity 
of a number of sult and acid solutions. t t d ate the 
temperature of the fluid, f the temperature coefficient of fluidity, 


and k the conductivity. Then the value of the coefficient ay 
in a change of concentration, always alters in the same direction 


as the corresponding coefficient of conductivity ae i 

Awmonc the schemes of public improvement which are attracting 
attention of the people of Milan is the proposal of Francesco 
Ajraghi for a canal around the city. The estimated expense is 
10,087,766 lire (2,017,553°00dols.). Among the proposed advantages 
are: (1) Increased facilities for the distribution and storage of 
commercial products. Q) Completion and extension of the 
system of irrigation. (3) A motive force of 6281 horse-power 
available for manufacturing. (4) Increased revenues from local 
imports of various kinds, from rents and from the sale of city 
lands. (5) A better and more abundant supply of excellent 
water for household, use and for ornamental fountains. (6) 
Improved sanitary conditions, especially in the suburbs. 

From recent experiments by a new method on heat-conduction 
in liquids —a subject on which very conflicting results have been 
recorded— Herr Weber concludes, says Nature, that the 
heat-conductin, wer stands, without exception, in closest 
connection with the specific heat of unit volume. Comparing the 
conduction of heat in a metallic liquid-—mercury—with that in 
transparent non-metallic liquids, he considers it depends on 
essentially different ‘‘moments” in the two cases, In the non- 
metallic liquids it seems to consist in a simple transference of the 
kinetic energy of the moved ponderable molecules from layer to 
layer, whereas in metallic liquids it would appear that the internal 
radiation from layer to layer is the essen’ element, the other 
being here of only secondary importance. This, in Herr Weber's 
opinion, throws quite a new lighton the analogy between the heat 
conductivity and the electric conductivity of metals. 


Pror. Marangoni has lately experimented on the diather- 
manous power of films of ocaay water. <A series of equidistant 
tilms—eight to ten—were produced in a wide vertical glass tube, 
and horizontal heat-rays from a smoked plate having a tempera- 
ture of about 400 deg. were directed down the tube by means of 
@ metallic mirror, a second mirror below directing them to a 
thermopile communicating with a Weber magnetometer. The 
conclusions arrived at from the tabulated numbers are these : 
(1) The first of the films, notwithstanding its great tenuity 
absorbs more than half the incident heat, reducing it—as expressed 
in the magnetometer deflections—from 38 to 18. (2) The succes- 
sive films produce decrements, as theory indicates ; the differences 
of their logarithms are sensibly constant—on an average 7‘5—and 
the | ms themselves, after the second film, decrease propor- 
tio to the number of the films. &) The diminution of 
ietendiey observed must depend very little on reflection but be 
due almost wholly to absorption. Indeed the first two films act 
like a sieve, intercepting, probeliy, the less refrangible rays in 
very a such as w hardly have been expected. 
4) A given becomes more diathermanous the thinner it 
. (5) When various salts are Se 

ermanous power is not sensibly affected. 
these conclusi says Nature, are in full ment with the 
results of Mello: Poo | with the theory of the phenomenon. 


In writing with reference to some of the evidence upon the 
destruction of the Tay Bridge, Mr. Henry Coxwell says :— 
“‘ During our ballvon experiments in the years 1862, and three 
following years, it was a matter of frequent observation between 
Mr. Glaisher and myself that our rate of travelling far exceeded 
the record of the anemometer at Greenwich Observatory. On 
April 18th, 1863, the balloon left the Crystal Palace at 1.16, and 
descended at Newhaven at 2.46. The distance is about 45 miles, 


solution the 


is | passed over in an hour and a-half, or at the rate of thirty miles 


per hour. Robinson’s anemometer had tered less than two 
tiles perhour, On January 12th, 1865, we left the Royal Arsenal, 
Woolwich, at 2.8 p.m., and descended at Laken Heath, a point 
seventy miles from the place of ascent. at 4.19 p.m. at the Royal 
Observatory. By Robinson’s anemometer, during this time the 
motion of the air was six miles only. On April 6, the balloon left 
the Royal Observatory at 4.8 p.m. Its correct path is not 
known, as it entered clouds and several currents of air. We 


descended at Sevenoaks in Kent at 5.17 p.m., fifteen miles from | canal is estimated 


Woolwich. Five miles were registered during the time at the 
bservatory.” Mr. Coxwell thinks that these facts little 
authorised announcements of the oe of 

ve ground ma; ve on 
where there ia bs much to check the wind. 


the ground, 
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MISCELLANEA. 


Accorpine to a Wi r four extensive layers of 

A CHANGE of address from the Grove, Hammersmith to 280 
Strand, W.C., is notified by Mr. W. R. Page, engineering m: 


has awarded Mr. Wilson, sen., the sum of in consideration 
of having applied his patent double llers to the Whitehead 


present speed of 27 knots has 


Tue French Atlantic cable steamer Pouyer Quertier has com- 
pleted the Brest section of the French Atlantic cable. She laid 
the shore end on Saturday night, and early on Sunday mornin; 
—— to lay the remaining portion to the buoyed end. 

munication was complete by noon on Monday. 

m ne,” or suet butter, has been shown, e general surp! 
by a suit now pending in Chi concerning the royalties due 
under a patent in the process of its manufacture. The evidence 
shows that though ‘‘Oleomargarine” is never quoted in the 
market and is not. kept by dealers as such, it asale in the 
United States last year amounting to 98,000,000 Ib. 

engineers has been formed in ow for the purpose of pro- 
moting an exhibition of naval and marine engineering models in 
Py wa It is pro that the exhibition shall be opened in 
the 


been attain: 


eries in November and remain open for six 


mon Mr. James Paton, the superintendent of the Glasgow 

bas og Galleries, has been appointed secretary to the com- 
mi 

THE South Staffordshire Institute of Mining Engineers have 

possible 


sppenie a committee to consider and draw up the 
e of rules for colliery engine drivers, and it is intended that 
copies of the code shall be distributed to the collieries in the dis- 
trict. At the meeting when this was decided upon Messrs. 
Pasfield and Latham exhibited their new process of oiling colliery 
tubs, and Mr. H. Johnson exhibited Hansom’s patent hand-clip 
for underground haulage. 

News has reached Shanghai respecting the of the 
scheme for establishing a woollen manufactory at Lanchow- 
in the extreme north-west of China Proper, to which we allud 
about a year ago. Mr. Hagge, one of the foreigners compares 
at it by the Chinese Government, has just returned to Hankow 
and Shanghai; he states that no difficulty is orgenente by the 
natives in wor the machinery, and that the sheep’s wool 
supplied is of the quality, a great deal of camels’ wool also 
being used. 

THERE is to be an American Society of Mevhanical Engineers. 
Avcording to the Railroad Gazette the movement for the organi- 
sation of a society with this name has met with very general 
favour among the class of people which such an association should 
include. A meeting was held in New York on Feb. 16, attended 
by about thirty persons, most of them prominent mec 
engineers; the society was then christened, and a constitution and 
bye-laws were submitted for the consideration of those present, 
and were finally referred to a committee to be appointed by the 
chairman, Mr. A. L. Holley. Good progress has since been made 
in the organisation of the society. ' 


A PAPER was read at the meeting of the Academy of Scieaces, 
Paris, April 19th, on the inter-oceanic canal of Panama, by 
M. de Lesseps. No serious difficulty is ae TY The length 
of the canal would be 73 km., while the Suez Canal is 162, From 
the Atlantic the entrance would be by the mouth of the river 
Chayres—which would be deepened—and at Cruces, where this 
river issues from the mountains, a dam of 46m. height would be 
raised, making possible the storage of one milliard cubic metres 
of water. Beyond Cruces the canal would traverse the mountain 
of Culebra by a cutting of 5km., and then the bed of the Rio 
Grande would be utilised to the Bay of Panama. 


Besipgs the purely national Exhibition in the Champ des 
Manceuvres, Brussels, an International Exhibition, intended to 
be permanent, was opened on the Ist of May. It is held in the 
Palais du Midi, a 4H and imposing structure, well adapted to 
its purpose, situated between the Boulevard du Hainault and the 
Avenue du Midi, the latter of which forms direct communication 
between the two termini of the Belgian capital. All articles of 
an artistic, industrial, or commercial character are admissible, 
but those of a dangerous nature are rigorously excluded. A 
charge is made of £2 per square metre of ground space, and £1 
per square metre of wall space for the whole year, and the 
management offer to let at a small charge stands or show-cases of 
four different ope. Motive power, gas, and water are pro- 
vided; and conferences, congresses, and lectures are to take 
place at intervals during the year. The Administrateur-Directeur 
is M. Ernest de Bavay, P du Midi, Brussels. 


In Ludgate-hill and other streets in the City, in Blackfriars- 
road and other South Metropolitan thoroughfares, and in 
Victoria-street, 8.W., the first of the new street ‘‘ fire alarms” 
have been erected under the supervision of the Metropolitan 
Board of Works. The “ fire alarm” consists of an iron column, 
about a foot in circumference, not quite as high as a pillar letter- 
box, and surmounted" by a circular box which will contain an 
electric apparatus. The column is placed, after the manner of 
the pillar letter-boxes, in the pavement of the footway, and is 

ted red. Convenient places, especially points most remote 

m @ fire brigade station, will be selected for the erection of 
“fire alarms,” on which are layed these words on the iron 
rim round the circular dial of the box. The key of the latter 


and on the breaking out of a fire he can, by opening the dial 

han the instrument within it in a certain way, communicate 
instantaneously with the nearest fire station, indicating the 
street in which the outbreak of fire has occurred. This excellent 
arrangement will obviate the necessity: of running off to the 
station, and what is of the utmost importance in cases of 
enable the firemen to have their engines at the place ind 
almost immediately after the discovery of the fire. A Ly og wd 
contrivance ot the same type has, we may add, been in use in the 
United States for years, 


M. Ducuzrc, a French senator, has lately, in a note to members 
of the two Chambers, urged the military and commercial advan- 
tages of a pms canal connecting the Atlantic with the 

editerranean and passing through ce from Bordeaux to 
Narbonne. The results of investigation by a Société d’Etudes, 
formed with a view to this, are given, and the following are some 
of the chief features of the scheme :—The canal should be about 
406 kilometres long. The locks, ga sixty-two, should be 
double, comprising a chamber 25 metres wide for e of iron- 
clads, and another 16 metres wide; their length, 150 metres. 
The depth of the canal should be about 8°50 metres; its width at 
the water surface, in the single way, 56 metres, but in the doubie 
way—which should. be 130 kilometres in length, or 45 per cent. of 
the total length—80 metres. The project comprises two tow- 
paths along the canal, which are 5 metres wide on soft ground 
and 2 metres in rocky parts. The canal is to be fed by the waters 
of the Garonne, and may besides receive those of the lateral canal 
near Mas d’Agenais, and those of the Aude by means of an 
auxiliary trench projected at Barbeira. Tne construction of this 
to cost 550 million francs. The economy it 
would realise in passage from Bordeaux to Marseilles would be 
about 2572 kilometres. The — from one sea to the other 
would, it is thought, be effec’ in about fifty-four hours, 


realising on the e from Malta to Brest a of four da: 
doing 13 an hour, and thirty 


or the large packets doing 26 ‘ 


will be always in the possession of the police constable on duty 


| 
= the method in which, and the intervals at which, 
such examinations shall be made. The Board is annually in the 
month of ~ to recommend two or more medical — to 
malties on any railway company employing a person who is not 
possession of a regular of from colour- 
blindness, or whose certificate shall at any time have been : 
revoked by the examiners. } 
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FOREIGN AGENTS FOR THE SALE OF THE 
ENGINEER. 


PARIS.—Madame Bovveau, Rue de la Banque, 

BERLIN.—Asuer and Co., 5, Unter den Linden, 

VIENNA.—Messrs. and Co., 

LEIPSIC.—A. TwistmMeyver, Bookseller. 

NEW YORK.—Tse Wittmer and Rogers News Company, 
81, Beekman-street. 


TO CORRESPONDENTS. 


letters of % addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be accompanied by a large envelope legi 'y directed by the 


answers received by us may be fi 
notice will be taken of communications which do not comply with 


these instructions. ‘ 
*,* We cannot undertake to return drawings or manuscripts; we 
therefore request 
containing questions, must be accompanied by the name and 
address of the writer, not necessarily for publication, but as a 
proof of good faith. No notice whatever will be taken of 
anonymous communications. 
&. B. (Ashton-under-Lyne) —No de'cription has appeared in our pages. 
Tne [NsTITUTION OF MECHANICAL ENGINEERS.—In our report of the dis- 


Formula used for the purpose by Messrs. Yarrow and Co. 

J.J. H.—(1) Divers can work under an atmospheric pressure of 45 lb. on the 
square inch, or three atmospheres, for a short time. (2) A man working at 
a crane handle linn. radius, can regularly exert a force of about 35 1b.; 

very much more, of course. for a short effort. 

R. M. C.—Jn the Herreschof torpedo boat the keel acts he al of a surface 
condenser. Many persons have used lines of piping out. a@ vessel for the 
purpose. Weare not aware that the device has ever been tried on a large 
scale. No minute description of the arrangement has appeared in THE 
Enorneer; in fact, it w 80 simple and obvious that any competent 
draughtsman can design a modification to suit himself. The exhaus: pipe 
extends from some place forward, and running right aft in the angle 
between the keel and the garboard strake is continued round the stern post 
and back towards the bows, at the other side, where it is connected with the 
air pump. 


CLIFTON SUSPENSION BRIDGE. 

(To the Bditor of The Engineer.) 

Sir,—I shall be indebted to any reader who will give me the = 
— of the Clifton Suspension Bridge. 
STEAM ENGINE GOVERNOR. 

; (To the Bditor of The Engineer.) 
'_ §1r,—We shall be obliged to any reader who will give u3 the answer to 
this question. Which is the best governor for a steam engine 80 nominal 


horse-power, two cylinders, Woolf condensing system, 23 revolutions 
— nute? This engine is erected and work wéll in our spinning 
ry, but its p 1 g and throttle valve are not in their 
action quick and uniform. 8. B. anv Co. 
Mataro, April 2lst. 
NEW ZEALAND RAILWAYS. 
(To the Bditor of The Bngineer.) 
Sir, —Can any reader tell me the standard gauge adopted for the 


New Zealand railways, and if there is break of gauge or a variation 
London, May Ist. 


SUBSCRIPTIONS. 


Cloth Cases for binding Tuk Enaineer Volume, price 2s. 6d. each. 

The Ene ay Volumes of Tuk ENGINEER can be had, price 18s. each ;— 
Vols. 8, 5, 10, 14, 21, 24, 25, 26, 88, 39, 40, 41, 42, 48, 44, 46, and 47. 
A complete set of Tue Enctneer can be made up, comprising 47 volumes. 

Foreign Subscriptions for Thin Paper Copies will, until further notice, be 
received at following rates :—Subseribers paying in advance at the 

* following rates will receive Tot Enoineen weekly and post-free. Sub- 
contptions sent by Post-office order must be accompanied by letter of advice 
to the Publisher. Thick Paper Copies may be had, if preferred, at increased 


Remittance by Post-ojiice Order. -- Australia, Belgium, Brazil, British 
Columbia, British Guiana, of Good Denmark, pt, 
France (Paris only), Germany, Gibraltar, India, Italy, Japan, Malta, 
Natal, Netherlands, New Brunswick, Newfoundland, New South Wales, 
New Zealand, Portugal, Roumania, Switzerland, Say Tae. 
United ve Coast of Africa, West Indies, China vid Sou’ pton, 


& 

yd coe bt by Bill in London, —Aus Buenos Ayres, Ceylon, France, 
and Algeria, Greece, Ionian Islands, Norway, Parama, Peru, 

A per ee Spain, Sweden, £116s Chili, Borneo, and Java, £2 5s. India 
via Brindisi, £2 5s. 


ADVERTISEMENTS. 
*,* The charge for Advertisements of four lines and under is three shillings, 
for every two lines afterwards one shilling and siz, s odd lines are 
charged one shilling. The line averages seven hen an adver- 


Wi 
tisement measures an or more the charge is ten shillings per inch. Al 
single advertisements from the country must be accompanied by stamps in 
payment, Alternate advertisements will be inserted with all U 
regularity, but regularity cannot be guaranteed in any such case, All 
except weekly advertisements ure taken subject to this condition. 
ADV«RTISEMENTS CANNOT Be INSERTED UNLESS’ DELIVERED BEFORE 
Six o’cLock on TaHurspay EveNING IN EACH WEEK. 
*,* Letters reloting to Advertisements and the Publishing Department of the 
paper are to be addressed to the Publisher, Mr. George Leopold Riche ; all 


other letters to be addressed to the Editor of Tak Exaineer, 163, Strand, 


MEETINGS NEXT WEEE. 

Tue Socrery or Teteorara Enaineers. — Wednesday, May 12th : 
Council meeting at 7 —_ ordinary general meeting at 8 p.m. “On 
Use of the Dynamo-E tric Current in Horticulture and in Metallurgy,” 
by C. W. Siemens, D.C.L., F.R.S., t president, 

m: “ lessor A At 8 p.m.; 
“ Fuel,” by Professor 
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IRON AND STEEL MAKING IN-GREAT BRITAIN AND 
AMERICA. 

AttHovucH the prosperity of Great Britain is to a 
very great extent bound up with and dependent upon 
her iron and steel trades, the interest taken in the pro- 
gress of these trades is limited. Engineers and many 
others like, no doubt, to hear that the trade is flourishing; 
but they do not care to know precisely how many tons 


to copies. 
U letters intended for insertion in THE ENGINEER, 07° 


ntry | the skill and energy of the mai 


the | availing himself of 


steel were sold in any one year, nor will they take the 
trouble to investigate a mass of figures to arrive at a 
conclusion as to the — output of pig iron in the 
immediate future. Nor is this matter for surprise or 
reprehension. Figures and statistics are terribly dry read- 
ing to those not immediately and closely concerned with 
the facts which the figures presumably record; and there 
is besides an idea lurking in most ‘minds that figures are 
very untrustworthy when they are heaped up in huge 
piles. Yet it is impossible to record the progress of a 
nation in any branch of commerce without resorting 
largely to figures and statistics, and if these are fairly 
used by an author his readers may be rT a great deal 
of trouble. We have lying before us the Annual Report 
of the Members of the British Iron Trade Association 
for 1879, compiled by the secretary, Mr. Jeans. It is a 
work which will no doubt be placed on every shelf for 
future reference, and probably never looked at again ; 
and yet it will be found to contain a good deal which 
renders it worthy of a better fate. To its we are 
indebted for most of the figures which follow. We have no 
intention here of either reviewing the book or even placing 
before our readers a synopsis of its contents. It contains 
certain information concerning the aspect of the iron and 
steel trades in 1879, and when we say that we have 
availed ourselves of this information we have acknow- 
ledged the debt which we owe to Mr. Jeans. 

Nothing connected with the crude iron trade possesses 
just now greater interest than the individual output of 

last furnaces. For many years we were content in this 
country to blow with a comparatively small pressure, and 
to get from 180 to 220 tons of pig per week from eac 
furnace. As time went on and competition increased, 
attempts were e to get more iron in a given time, 
and about fourteen years ago the era in this 
country of large blast furnaces. In a very short time 
the dimensions increased from 14ft. to 16ft. boshes, and a 
height of 45ft. to 50ft. to 28ft. boshes, and height of as 
much as 80ft, These enormous furnaces turned out a 
great deal of iron as a matter of course. It does not 
appear, however, they were eminently satisfactory either 
as to the quality of the product or the price at which it 
could be made. In the Lehigh Valley in the United 
States ore had for years been smelted with anthracite, 
the pressure of blast being 3} lb. to as much as 6 lb. per 
square inch; the furnaces were small and the yields 
high. As the iron trade of America extended under the 
fostering influence of protection, a competition seems 
to have sprung up amongst iron manufacturers in the 
States. Each man tried to make more iron in a given 
time than his neighbour, and, as we have already recorded 
in our pages, a furnace of no great dimensions at the 
Edgar Thompson Steel Works has recently been makin 
as much as 700 tons of excellent pig iron per week. Mu 
of this success is due to the Cowper stoves which heat 
the blast. Something is due to the ore, but most is due to 
rs, who avail them- 
selves of every chance, and rest not until they have satis- 
fied themselves that no more can be got out of their fur- 
naces. In this respect we are now far behind our American 
rivals, rye, it is not to be disputed that progress 
is being made. In 1860 the average annual make 
of iron per furnace in (reat Britain was 6574 
tons. In 1866 it reached 7384 tons; in 1871 it 
was 9696 tons; in 1875 it was 10,119 tons, and in 1878 
it attained 1i2,831 tons. Assuming fifty weeks to 
be a blast furnace year, there was for 1878 a weekly pro- 
duction of about 257 tons per week, or not one-half the 
duty of many American furnaces. That the small pro- 
duction is not wholly due to the bad quality of English 
ore is proved by the fact that in 1860 the weekly produc- 
tion of each furnace was but 132 tons. The ore used 
twenty years ago was not worse than the ore smelted 
now, and we have no doubt that if energy and skill be 
displayed, we shall P a see in England comparatively 
small furnaces which will easily turn out, for lon 
periods at a time, as much as 450 to 500 tons o 
iron per week. Indeed, in this matter of blast 


furnace work we find nothing recorded but an un-| p 


interrupted series of increases for the last twenty 
_ Year by year the dimensions of the output have 

n augmenting, while the cost of production in fuel has 
been diminishing. Thus in 1840 each ton of pig iron 
represented 3 tons 11 cwt. of coal; in 1869 the coal had 
fallen to 3 tons, and in 1878 not more than 2 tons 4 cwt. 
per ton were required—a very satisfactory advance. It 
would be unfair to the British ironmaster 1f we allowed 
it to be believed that the average production of iron per 
blast furnace per year in the United States is greater than 
it isin England. There is reason to believe that it is 
less. Our argument is that the American ironmaster, 
his advantages and with new plant 
and we of capital, has attained exceptional results 
which have not yet been approached under any cir- 
cumstances, er or not, in Great Britain ; 
and it must not forgotten that there are wretch 
little out-of-the-way ironworks in the United Sta 
the blowing tubs being driven by water power, an 
all the appliances of the most primitive character, 
which turn out not more than 70 or 80 tons of iron per 
week. These are returned, however, in the list of fur- 
naces in blast, and serve to pull down the average. 
Nothing at all comparable with these is to be found in 
Great Britain. 

Next in importance to the production of iron is the pro- 
duction of steel. Here, again, we are by the United 
States, In 1878 there were in America 27 converters, 20 
of which were at work, and these turned out on the aver- 


age 36,988 tons of steel perannum each. Last year there | th 


were at work in this country 68 converters out of 104, and 
the average annual production of these was but 12,272 
tons each, or less ti one-third of the yield of the 
American plant. Why this should be so is a question 
well worth discussion. We shall be under the mark if 
we say that Bessemer plant costs £10,000 per converter. 


However, for our present purpose the estimate is near 


It appears, then, that we require’ 60°x 10,000 


= £600,000 of capital to turn out the same quantity of 
steel that can be turned out in the United States with 
20 x 10,000 = £200,000 capital. The interest and depre- 
ciation on this sum cannot be reckoned at less than 
10 per cent. Each converter, therefore, represents £1000 
a year, but its make in Great Britain being but, in round 
numbers, 12,000 tons, each ton must be c with 
ten-twelfths of a pound sterling, or 16s. 8d.; while in the 
United States, as each converter turns out, in round 
numbers, 36,000 tons per annum, each ton must be 
charged with 5s. 9d. The balance in favour of the 
American on this item alone is, therefore, nearly 11s. 

r ton. When it is borne in mind that 2s. 6d. per ton 
in the price of rails may make all the difference between 
losing and obtaining an order, and that the cost of rolling 
Bessemer ingots into rails is now actually less than the 
cost of inspecting the rails, it will be seen that 10s. or 
lls. per ton is an enormous percentage in favour of the 
American ironmaster. We shall not now stop to explain 
why the difference exists, nor is it, indeed, certain that 
the causes are as fully known as is desirable, but the 
questions involved are so important that they deserve 
prompt and full discussion. 

As to this open-hearth process of makingsteel, Mr. Jeans 
makes the following statement :—“ The total production 
of open-hearth steel during 1879 was 175,000 tons, which 
is only a trifle under the production of the previous year. 
This, however, is an exceptional result. During recent 
years the open-hearth system has made substantial 
ip ig _In 1873 the total quantity of such steel made 
in the United Kingdom was only 77,500 tons ; in 1874, 


h | 90,500 tons ; in 1875, it was 88,000 tons ; in 1876, 128,000 


tons ; and in 1877, 137,000 tons. In 1878 the make 
was close on 176,000 tons. That the production in 
1879 has not been larger is due to the fact that, 
during the latter part of 1878 and the two first 
quarters of 1879, the make of open-hearth steel fell 
off, but during the two last quarters of 1879, in conse- 
—— of additional furnaces having been started, and 
the improvement in the iron trade, it increased sufficiently 
to cover the previous decline. Twenty-seven new open- 
hearth furnaces are either in course of construction or 
projected, an extra plant that will be capable, in the 
aggregate, of adding about 3000 tons per week to the 
‘present resources of production. The most important 
extensions have taken place in the neighbourhood of 
Glasgow, where an open-hearth plant, capable of turnin 

out about 400 tons weekly, has been erected at Parkhead, 
and where Mr. Colville of the Dalzell Ironworks is 
erecting four 10-ton furnaces with auxiliary plate mills 
and other appliances.” 


We have no means of knowing what the average pro- 


duction per hearth is, but, so far as we can learn, it may ~ 


be taken at about 150 tons per week on the average. No 
good statistics exist as to the open-hearth work being 

one abroad, so that we are unable to say with certainty 
which country obtains the best results; but there are not 
wanting indications that in this method of making steel 
America is ahead of us in the quantity turned out. 
We have said enough, we believe, to show that we can- 
not remain as a nation content with the progress we have 
made. Competition with the United States will become 
keener and keener every day. Protection, combined with 
other causes, has enormously stimulated the production 
of iron and steel in the United States; and internal com- 
petition prevents the consumer from feeling the evii 
effects of the tariff. The present demand from the States 
cannot last. The test energy is being displayed 
at the other side of the Atlantic in putting down plant. 
In the matter of new Bessemer and open-hearth: steel 
works alone, plant is now being constricted capable of 
turning out 600,000 tons per annum, or, in other words, 
of doubling the present total make of the country. 


THE PRESERVATION OF IRON SURFACES. 

In Tue Enctneer for April the 12th, 1878, will be 
found a description of two progouess for the protection of 
iron surfaces from rust. The first referred to is that of 
rofessor Barff, the second is that of Mr. George Bower, 
of St. Neots. The result sought to be attained by both 
inventors is the same, namely, the formation on the sur- 
face of the iron of a coating of magnetic oxide of iron, 
but the means adop are different. At the time 
referred to Professor Barff had already attained consider- 
able success, while Mr. Bower's process was still imma- 
ture and undeveloped. During the two years which have 
since elapsed, Mr. 
a great many difficulties, and his process is now so far 
complete that he can produce the results he aims at 
with uniform success. We do not know what Professor 
Barff has recently effected, and we can only compare Mr. 
Bower's practice of to-day with that of Professor Barffs of 
two years ago; but it is certain that he has succeeded in 
ich Professor not then, and the 
whole process is at oncesimpler, cheaper, and more manage- 
able than that of the Professor. 

The etic oxide of iron is a substance whose 
nature and mode of formation is not quite well under- 
stood. It is assumed by chemists to have the formula 
Fe, O,, but some doubt has been entertained concerni: 
its accuracy. In order to produce the oxide, it is essent 
that the oxidation of theironshall take place at a high tem- 
gars and that only a limited quantity of oxygen shall 

present. The Barff process consists in placing the 
articles to be coated in an oven or furnace sealed up air- 
tight with clay. In this they are heated to a eee rea, 
a current of very highly heated steam is then turned into 
the oven; the superheated steam is at once decomposed ; 
e iron seizes the oxygen, while the hydrogen is left free 
and discharged by a small pipe into the furnace. The 
quantity of oxygen can thus minutely regulated by 
controlling the influx of steam. Mr. Bower began opera- 
tions by using air alone, and one of his first 
experiments was the heating of a bar of iron, lin. 

uare and 8in. or 10in, long, in the tunnel from a 
blast stove to the tuyeres, The temperature of the air 
wag about 1500deg. The bar became very strongly 


wer has worked hard and overcome . 


*,* In order to avoid trouble and confusion, we it to 

ring a Za. stamp, 
cussion of Mr. Larsen’s paper, some remarks made by Mr. W. L. Holt, of 
Paris, were incorrectly attributed to Mr. Hope. 
T. J. O. (Harewood).— The article to which you refer appeared in our impres- 3 
sion for Jan. 9th, 1880, and makes no mention of any formula ; nor is any 
« 
Tue Enoreer can be had, by order, from any newsagent in town or cow 
at the various railway stations ; or it can, if preferred, be supplied d 
from the office, on the following terms (paid in advance) : — a. ! 
Half-yearly (including double number).. .. .. £0 14s. 6d. 
Yearly (including two double numbers)... .. .. £1 98. Od, 
If credit occur, an extra charge of two shillings and sixpence per onnum will ; : 
be made, THe ENGINEER is registered for transmission abroad. ‘ 
rates. 
x 
/ 
/ 
DEATH. 
On the 2nd inst., at 83, Granville Park, Lewisham, Kent, James 
Marty, in his 8ist year, late of her Majesty’s Dockyard, Chatham, and 
many years Principal Surveyor to Lloyd’s Register of British and Foreign : 
Shipping, London. 
| 
enough, 


340 


soaked with kind. of brown oxide, and althongh ik bee 
since all weathers, no corrosion 
attacked it. 


wi 
r. Bower next tried heating the iron to be 
retorts only about once in two hours. Curiously gs the 


air to these 


O,, or the magnetic oxide, which 
by the way, occurs “ natu d 


this oven is a gas Me posse. somewhat similar to 
Siemens’s. Any requii uantity of air can be admitted, 
the air being previously heated to a high pemperetnns, 
to the oven, which accordingly can be filled either with 
carbonic oxide from the producer, or with carbonic 
acid, or with carbonic acid and an excess of oxygen at 
leasure. After the articles have been placed in the 
urnace, air mixed with carbonic oxide is freel 
admitted for some time, the carbonic oxide C 
taking up another atom of oxy, from air 
and ming C O, with evolution of heat. The 
excess of dir in the furnace or oven supplies oxygen 
to the iron, which becomes coated with Fe, O,. Aftera 
time the supply of air is shut off. The carbonic oxide 
then apparently abstracts oxygen from the iron, and 
e, O, becomes Fe, O,, the wished-for oxide. Curio 
enough, and for some unexplained reason, the most uni- 
form results are obtained, not as might be sup 
by first establishing a coating of red oxide of the 
required thickness, and then converting it all at once, but 
by admitting and shutting off air alternately at regular 
intervals the which lasts from eight 
to ten hours. consumption of coal is about 5 cwt. per 
ton of small castings coated. No skilled labour is 
required, as even if too much air is admitted no harm is 
done. The only duty devolving on the attendant is to 
fill the oven, to lute up the door, to attend to the gas 
roducer, and to move a handle between two fixed points 
a dozen times in the ten hours. Any handy furnace- 
man could learn how to work the process in two days. 
As for the results, they are —— satisfactory. To 
say that the black oxide is indestructible under ordinary 
influences of the weather is to state a truth known for 
many years to chemists. The articles which we have 
seen have a coating of this oxide, not existing there as a 
scale, but apparently incorporated with their substance. 
It would be but waste of time to point out the enormous 
advantage that will accrue from rendering cast iron 
castings as incorrodible for all practical purposes as 
gold. The énd would be worth attaining at some 
trouble ; but in the Bower process there is really 
no trouble. It will be remembered that Professor 
Barff found it necessary to scrub, wash, and pickle 
in dilute sulphuric acid, each article to be coated. In 
the Bower process nothing of the kind is required ; the 
articles may be taken just as they come from the foundry, 
and they are none the worse for a thick coat of rust. 
For example, old lamp-posts, which have stood out in 
the rain unpainted, iron pipes stacked about a yard for 
years, sewer traps, gas pipes, all go alike into the oven 
rown with common rust, and come out coated with the 
etic oxide. We have seen a 4in. gas pipe which 
been broken in two ; one half was avd the other 
was not, and, when pa together, ut first sight it seemed 
as though one half had been painted lead colour, while 
the remainder was left in its original state. The 
power of converting the sesquioxide into the mag- 
netic oxide is a peculiar and special advantage 
of the Bower process, and it is not easy to over- 
rate its value. As some of Mr. Bower's foreign 
tents are not yet complete, we forbear for the present to 
illustrate the oven and gas producers which he uses, and 
about which there are certain ingenious features of detail 
which are essential to its successful operation. With a pro- 
perly constructed furnace, there is as we have said no diffi- 
culty in producing uniform results with comparatively 
unskilled labour, and the whole cost of the process is so 
small that its use cannot fail to extend rapidly. The 
experimental rg at St. Neots hardly deserves the 
name, as it is a full-sized oven capable of containing at 
least a ton of iron. It is not necessary 
should be taken in placing the articles inthe oven. The 


oxide is formed no matter how the articles are eee on | Pre 
rk put on 


each other. It is a curious fact that a chalk ma: 

the iron before it is placed in the oven is found a chalk 
mark still when it is withdrawn, but the magnetic oxide 
is under the The special feature of the process is 


its simplicity of application. For a very moderate sum ing 


cast-iron can be rendered indestructible with certainty 
and dispatch. It is a fortunate circumstance that the 
colour of the oxide, resembling lead, is far from unpleas- 
ing. The process would never have been popular had 
agg oxide been a brilliant red, or a dingy orange 


me. 

Some of the coated articles have been exhibited at 
the present a of the Iron and Steel Institute, 
and one of the exhibi: 


d proces, 


that any care | of 


THE ENGINEER. 


isagow, the well-known makers of American stoves, sent 
to Mr. Bower a furnace pan to be cvated, and we cannot do 
better than use their own language in speaking of the re- 
sult : “ We take great pleasure in telling you that in our 
own judgment your process of oxidising the surface of iron 
manufactures is a complete practical success in prevent- 


ad | ing the slightest appearance of rust. We have had in 


use and under test in every way we could think of for 
the last six months one of our portable cast iron farm 
and boilers—a 22 gallon size—coated by your 
not a sign of the least rust or the slightest 

iscoloration of pure clean water has at any time shown 
itself, although the said boiler has several times been 
standing out of use with portions of water in it toinduce 
rusting. Another test we have given it, and which 
satisfies us of its value, is by several times firing the 
boiler with only a small portion of water in it, thereby 
exposing all above the water-line to a strong heat, and 


‘without any perceptible injury to the surface coating, 


and this is certainly what neither the galvanisi 
nor the enamelling process would stand.” Mr. 
J. Evans, the engineer of the Beckton Gas Com- 
pany, gives similar evidence, and Mr. Joseph Kincaid, 
the tramway engineer, had a large quantity of stable 
fittings coated by the process last year, and he speaks in 
the highest terms of it, so that there is now no question 
of the success of the process after three years of incessant 
labour, under, at times, the most discouraging circum- 
stances, and after — expenditure of money. It has 
wn up from a laboratory experiment to a process ready 
or application to industrial purposes, and fully entitling 
it to the favourable comments which we have passed on it. 


THE STRIKE IN THE NORTHERN IRON TRADE. 

Dourine the week a disastrous stoppage of work has taken 
place in the northern iron trade. The operative ironworkers 
are & numerous body, and for many years have worked in 
connection with a Board of Arbitration and Conciliation. That 
board has had the direction of wages questions, and instead 
of reverting to a strike when a reduction was proposed, the 
question at issue has been submitted to the board, 
which has adjudicated upon it. When advances have 
been demanded by the men the proposals have also 
been laid before the board, and in that case an amicable 
conclusion has been arrivedat. It must be admitted that a 
Board of Arbitration, composed of an equal number of repre- 
sentatives of the interests of capital and labour is a very 
proper tribunal for the settlement of — arising out of 
the ordinary course of employment. ere is, however, 
something lacking, the want of which has been very forcibly 
demonstrated during the present week. Our legal machinery 
is cumbersome, but it is fairly complete. The decisions of 
one court are liable to be reviewed by another. ‘the Board 
of Arbitration, however, makes no such provisions, and this 
we think is the joint in its harness. The board met on Tues- 
day and a resolution to the effect that the only course 
open for the men was to abide by the sliding scale arrange- 
ment, and resume work at once at the redaction proposed, This 
sounds very well, but at once the difficulty arises. The men 
object toresume work at once and abide by the reduction, andno 
machinery exists for adjudicating calmly upon that position. 
The leaders of the operatives, who are well known and trust- 
worthy men, candidly admit that although the opinion enter- 
tained by the ironworkers with regard to the selling prices 
of manufactured iron is a very natural one, still their proceed- 
ings are altogether unwarrantable. Under such circumstances 
it is hardly probable that the men will maintain an anta- 
gonistic attitude very long. The present crisis will, we have 
no doubt, serve to indicate the necessity for arranging some 
system of appeal in case the Board of Arbitration is unequal 
to the task PP allayi the disturbed feelings of the operatives. 
Strikes have before nm averted by mere hairbreadths. If 
some method can be devisedby which the men will know that 
when dissatisfied with the rulings of the Arbitration Board 
they can have a further ea og age into their complaints, 
po ‘eu of strikes in the future may become very 


THE NORTHERN MANUFACTURED IRON TRADE. 

Tue return of the accountant to the Board of Arbitration 
for the manufactured iron trade of the North of England has 
been issued under the sliding scale arrangement. It shows 
that both in the volume and the value of the sales of manu- 
factured iron by the associated makers of the north, there is 
a very considerable improvement. In the last quarter of last 
year, the total sales by the associated makers amounted to 
72,183 tons ; in the first quarter of the present year they rose 
to 103,035 tons, whilst there was a further increase in the 
month of March, and 2 ssc A also last month. It is shown 
also that there is an advance in the value, and to a compara- 
tively large amount, the increased price being now on the 
average £6 3s. 8°77d. per ton. It is further noticeable that 
the increase in the volume of the trade is fairly distributed over 
the whole of the four classes of iron enumerated—rails, plates, 
bars, and angles; but in the most recent period the increase 
pal pew is not quite so even, being most observable in rails 

tes. The revival in the iron rail trade of the North 
gland is most marked, its percentage of the total of the 
iron made by the associated makers being now 6°78, whereas 
viously it was barely a third of that proportion. It is 
evident, therefore, from these facts that there is a very con- 
siderable growth in the manufactured iron trade of the north; 
and remembering that the associated makers are now much 
fewer than they were, it may be almost questioned whether 
an output of 36,000 tons a month from the makers constitut- 
ing the Board of Arbitration does not represent almost as 
a production of finished iron as has been known in the north, 
in even the most prosperous years. It is as yet too soon to 
conclude that there will be a continuance of that large output 
during the remainder of the year; indeed, May finds some 
relapse both in prices and in the volume of trade, but the 
ae of the realised rence for the current quarter is likely 
to be higher than that for the past, for the latter included no 
small proportion of iron that had been sold at very low rates, 
whilst that for the current quarter includes less at low rates 
and more at the higher prices that ruled down to about a 
month ago, 


AMERICANS AND THE IRON TRADE. 


Tue United States ironmastera were not long able to keep 
the price of their finished iron at 4 cents per Ib, The 


country to 
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bought at the same time that the American demand, which 
led to the 4 cent price being ted, was falling off, the 
United States ironmasters determined, if not wholly to 
retrace their steps, still to adopt such a ‘‘ticket” as seemed 
likely to keep out the British product. The members of the 
Western Iron Association, meeting at Pittsburg on April 8th, 
came to a determination to dep the price from 4c. to 3;4sc., 
but inasmuch as it was assumed that 3;4c. would be enough 
to secure the sale of United States in preference to British 
iron, the return to 3c., which was the rate of the earlier 
“ticket,” was not adopted. . Whether the American iron- 
masters will be able by this decision to effect the aim tl 
have in view, the prices which rule in the British market, it is 
manifest, must determine. At present English prices appear 
to be coming down rather more rapidly than American, and 
the indications point to further weakness upon this side. If 
our American friends are therefore to attain their object, they 
are likely to have to meet again somewhat early to alter the 
‘*ticket.” Consumers in the States would seem to be pretty 
much of the same opinion. We hear of orders to the extent 
of as much as 1 tons for hoops, to be used up in 
the States, having in the _ few days been forwarded to this 

be placed by the English representatives of 
American buyers when the English market shall appear to - 
have reached the lowest point. 
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Metallurgy: The Art of Extracting Metals from their Ores. 
By Joun Percy, M.D., F.R.S., F.G.S. Silver and Gold, 
Part I. London: John Murray, Albemarle-street. 1880. 


WE opened this, Dr. Percy’s latest metallurgic volume 
with a twofold regret ; for by the terms of the introduc- 
tion we find authenticated, under Dr. Percy’s own han 
first, that he has resigned the Chair of etallurgy, 0 
which he has for so many years been the respec Pro- 
fessor at the ool of Mines in Jermyn-street ; and, 
secondly, that the cause of his resignation is neither due 
to age nor infirmities, but is to be ascribed to his 
dissatisfaction with the immediate prospect that the 
School of Mines itself is promptly to be swept away—the 
establishment, and its well-selected and illustrative col- 
lections—to be absorbed and lost sight of in South 
Kensington. We extract the following from Dr. Percy’s 
preface :— 

«Of all the branches of metallurgy, that of which silver forms 
the subject, is, in my opinion, the most extensive, the most varied, 
and the most complicated. ‘Nevertheless, I hoped when I began 
to write on this subject, now more than ten years ago, that it 
would not extend beyond a single volume of moderate size 
especially as the volume on the ‘Metallurgy of Lead, which 1 
published in 1870, contains much relating to the metallurgy of 
silver. But as I proceeded in my work, I found it impossible to 
do justice to the subject in sucha volume. Accordingly it became 
necessary to deviate from my original plan, and I now pro) to 
devote two volumes to the kindred subjects of silver and gold, 
which are so closely allied that they cannot be separately treated. 
Much of the next volume is already in type; and, as I have 
recently resigned my office at the Royal School of Mines, I have 
much more time at my disposal, and shall, if health continue, be 
able, I hope, to complete my task. I may here state that while I 
regret my resignation on account of the pleasure which I derived 
from the performance of my duty as lecturer on metallurgy, I 
have reason to rejoice that I am no longer subject to the quasi- 
military autocratic rule of the science branch of the Department 
of Science and Art at South Kensington.” 

Dr. Percy is careful to acknowledge the assistance in 
the way of information or co-operation which he has 
received from his former pupils at the School of Mines, 
or from others, as his copious quotations from 
ancient and modern authors on the treatment of tlie 
precious metals. From these we are enabled to recognise 
the fact that, to a large extent, this volume is not so 
much a record of researches by Dr. Percy himself, or 
made under his control, as in great degree a compilation— 
from very various sources made and digested under the 
well-informed judgment and extensive Enowledes of Dr. 
Percy—of all that relates technologically to the physical 
and chemical relations of silver, its separation from other 
metals and from its ofes; while the methods of assayi 
and refining, most of which are of high antiquity, thoug 
still employed as they were thousands of years ago, are 
given with much minuteness. Whether or not it be rigidly 
sustainable that the metallurgy of the precious metalsis the 
most complicated and difficult of all branches of thescience, 
it is certain that it is the most ancient of which we have 
any sure knowledge, and that both the antiquity and the 
unexpected character of many of its processes are 
amongst the most remarkable of the assured facts which 
have come down to us. From all the circumstances an 
argument may be deduced in support of Dr. Percy’s well- 
known view, that, next to that of the precious metals, the 
working of iron is the simplest and the most ancient, and 
that thus the successive ages of stone, of bronze, and of 
iron, is only a pretty but unsustainable theory of the 
northern antiquaries, which must give way before the 
better information of the historical metallurgist. 

In the Hebrew book of Malachi, who ee mirage it is 
believed, about 400 years before the Christian era, we 
find in our English translation—3rd cap., v. 2and 3—*For 
he is like a refiner’s fire, and like fuller’s soap. And he 
shall sit as a refiner and purifier of silver ; and he 
purify the sons of Levi, and purge them as gold and 
silver,” &c. Thus the trade, the methods and the appa- 
ratus of the refiner, here refe to as familiar, and 
therefore long-established things, show that the delicate 
processes of the refiner must have been well known and 
employed at least 500 years—and probably twice as much 
—before the birth of Christ, that is to say, from 2000 to 
3000 years ago, which recedes to the confines of nearly 
all historical antiquity. It is more or less true that the 
working of all metals was unscientific for after the 
metals themselves had become known ; but this is 
peculiarly true and curious in the case of the precious 
ores, of working, of pu g, of assaying, were 
perfected in an unknown antiquity, and have descended 
to our own day its having been 
te impreve upon them, though now istry and physics 

offer rational henomena 


enable us to explanations of the p 


of processes which for ages must have been followed merely 


i! about thirty subsequent experiments were failures. H 
1 the first been a failure he would very likely have 
iH abandoned the pursuit, but its success encouraged him ; 
to proceed. Aided by his son, Mr. Bower, he 
4 persevered, and after the expenditure of much time an 
Hi money he succeeded in devising means by which, as w| 
i have said, uniform results can be obtained. The magnetic 
: oxide of iron appears to be always a secondary product ; 
that is to say, the uioxide Fe, O, is formed firs’ 
J 
4 is the stone” of 0 . Avalling himse 
= of this fact, Mr. Bower first coats his iron with 
i the ordinary oxide, and then converts this into 
a the magnetic oxide. The process is extremely 
if simple. An oven is constructed large enough to contain 
4 say a ton of the articles to be coated. In connection with 
{ 
i in two, one part left rusty as it was before, the other as 
it has been converted by the process, and the result is very 
i striking. An umbrella stand is not only rendered incor- P| 
: rodible, but it is made, so to speak, “ beautiful for ever,” 
as it requires neither painting nor bronzing, and is, in 
fact, almost like a new metal. Pots and pans have been | ft was soon , Was one which perm 
| coated with the process. Messrs. Smith and Wellstoad, of | duction of English finished irony and as this wae being 
\ 
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by rule, as mysteries handed down from one generation 
of craftsmen to another, though originally BE ppc 
derived from one or more acute observers exact 
reasoners upon the minute phenomena presented to 
them. It is difficult, for example, to conceive how the 
process of “ cupellation,” which is that no doubt referred 
to in Malachi, as above—dependent as it is at once upon 
complex chemical and physical conditions—was_ per- 
fected into an art which has come down’ to us through 
the ages unaltered and unimproved. No etymology is 
known for the word “ cupel,” variously written “ copel” 
or “ coppel,” the scorifying vessel which gives its name 
to the process in which it is used. o found out its 
proper material, wood or bone ashes, at once refractory, 
porous, drinking up srecdily fused litharge, but permit- 
ting no particle of silver or gold to enter its substance? 
The dawn of every branch of metallurgy is non-scientific ; 
in all, mere trial and error, and experience lead the 
way to knowledge, which becomes bit by bit rationally 
applicable; and an art advances to the position of 
a science, This has been pre-eminently the case of 
the ay the in aurt 
sacra orward to a greater degree 
than with any of the baser metals. Such has been the 
history not only of assaying, but of almost all those 
curious processes enplornt upon the great scale by 

ted 


which gold and ver. have been, and still are, 
commercially se from other metals. These pro- 
cesses, under the names of “liquation,” “parting,” “ cemen- 
tation,” &e., are ably given by Dr. Percy in a succes: 
sion of excellent guanters, Where we also find some notice, 
though not quite so full as might be desired, of the 
singult rocesses, of which Del Rio was the first to give 
account, by which the Spanish Mexicans obtained the 
silver from its then and there abundant ores. For t 

and a good deal more we have only space to refer our 

rs to the original wor 

Modern chemistry has only made one improvement of an 
important character upon the ancient processes, — 
that for the separation from ae by one operation of i 
the baser metals—indeed, of all metals except some of 
those of the platinum group. This method consists in 
blowing through the gold —- its molten state gaseous 
chlorine, or hydrochloric acid and common air, and Dr. 
Percy, with his habitual love of accuracy, and for 
pas the saddle on the right horse, gives an excel- 

ent historical sketch of the invention. It was first pro- 

posed by Mr. Lewis Thompson, in a very complete paper 
communicated by him to the Society of Arts in 1838, for 
which he received the Society’s prize of 20 pa 3 but 
the subject met with no attention until, in the year 1867, 
Mr. Francis B. Miller, of the al Mint, at Sydney, a 
brother of the late Professor Miller, of King’s College, 
London, probably independently re-invented the method, 
and was in any case the first to bring it into practical use 
upon the great scale at the Sydney Mint, where it still 
continues in use. 

Many scattered facts of interest and importance are 
for the first time made public here by Dr. Percy. 
Amongst these we may notice that commercial bismuth, 
of which he has examined very many specimens, always 
contains silver, often to the extent of 60 oz. per ton, and 
that the separated silver on cupellation always yielded 
traces of gold. These facts, curious as they are, are not 
surprising when we consider the proximity of gold and of 
tellurium in those formations , whence, until 
very recently, the world’s supply of bismuth was almost 
wholly obtained, 

We find here, also, a lucid account of the improvements 
and systematisation of the methods of “ wet assay” of 
silver effected at the Paris Mint by Gay Lussac, and 
followed up by Pelouse ; the plethora of information 
contained in this volume obliges us, however, for lack of 
space, to pass much over, both interesting and important. 

t is to be regretted, too, that the promised second 
volume, that on gold, much of which we learn 1s already 
in type, has not appeared contemporaneously with the 
volume on silver now before us, Still more is it matter of 
regret that Dr. Percy, owing to the arrangement of all 
his volumes, to the earliest of which he has frequently to 
refer back in the present, has omens himself by the old 
traditional arrangements of metallurgy. How absurd, 
for example, it is to treat first of all of the metals in 
their pure state, or as found in commerce, and last of 
all of the ores in which the respective metals are found, 
and of the methods of separating the respective metals 
from them. Metallurgy is after all only one technical 
branch of inorganic chemistry, and the. more logical as 
well as more convenient title of the work would be that 
of Dumas’ admirable “ Chimie appliquée aux Arts.” 


CARRIAGE LIGHTING ON CONTINENTAL 
RAILWAYS. 


No. IT. 

At the conclusion of our previous article on this sub- 
ject we touched upon the apparatus used in governing 
the pressure of the gas on its way to the burner. This 

tor consists of a cast iron vessel about 12in, in 
diameter and 6in. in depth. The upper part is closed by 
a membrane of a dqectelly-seepared leather, to the centre 
of which is fastened a rod connected at its lower end 
with the lever which controls the regulator valve. This 
lever is also controlled by a double leaf spring acting in 
opposition to the membrane, and by this means the 
regulator valve is absolutely independent of the move- 
ments of the carriage, so 
of the light never takes place. The gas passes the valve, 
which is adjusted for a a we of only that due to a 
in. column of water, and when this pressure under the 
membrane is reached the valve is closed, and the sg 
of opening and closing is repeated until a balance 
between the admission and consumption is obtained. In 
the works at Fuerstenwalde a machine, specially designed 
by Mr. R. Pintsch, is employed for turning the to 
ich the cover of th tor is fixed. Whe cacelator 
On 


flan, 
and a fixed 
flange. 


vessel is placed a horizontal plate, 
tool holder is brough ing the 


is brought to bear in 


that the accidental extinction | rectan 
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the table of the same machine is arranged a small double 
spindle drilling apparatus, with which the two holes for 
the pipe flange on one side are drilled-at the same time. 
The drill spindles are hollow and carry a pair of drills of 
tin. steel wire 2ft. in length, and when these have passed 
through the two first holes they are carried through the 
vessel and ¢aused to drill two holes at the same distance 
apart for thé screw holes for fastening the interior flange 
: the re, inside At the 
a drill or boring spindle on opposite «sid 
of ‘the table bores the hole for the screw gland, by 
which the Pipe from the gas holder is con- 
nected. This hole is about 1iin. in diameter, and 
after being bored. the bottom part is 
form a clearance for chasing the thread therein. This is 
effected by a small tool ip in the boring spindle ; 
the latter runs within a hollow spindle, and is moun 
excentrically, so that it enters the plain hole, and then, by 
setting the excentric gear in.work, the recess is gradually 
cut to the required br ce By means of a V-shaped bit, 
the thread is cut by the same excentric: motion, the bit 
ae from within outwards. On the same machine is 
a fixed vertical drill spindle, for drilling the holes for the 
screws for holding the cover, the proper places for these 
being secured causing the revolving face plate to 
move one-sixth of a revolution, controlled by a catch, no 
centre punch marks or setting out being required, and 
the whole of the operations being effected at one setting. 
The different handles of this machine are interlocked, so 
a two opposite motions cannot be put into gear at 
one time. 


lead and india-rubber ring squeezed between the ren. aon 
The lead is of the annexed section, and the india-rub' 
washer is — on the neck . 

of this. The neck is then 
turned over on to the india- 
rubber, and when the packing 
thus formed is squeezed between the two Snape, the 
advantages of the india-rubber are secured, while the 
rubber is kept out of all gas contact. The lamps used 
in Pintsch’s system are somewhat similar to those used 
for the coal-gas light on the metropolitan railways, but 
the glass globe is smaller; the hole in the reflector is 
but a small slot instead of a round, funnel-shaped 
chimney, and the reflector is convex instead of concave, 
as elsewhere used in lamps. The light is thus more 
effectually dispersed. The bracket carrying the burner 
is hinged at the vee part, so that it may be turned up 
for cleaning the g ' 

We should here refer to the iron castings of the lamp 
bodies and regulators. These are e in Silesia with a 
mixture of Westphalian and Scotch pig. The moulds are 
made in an exceedingly fine sand, which, while being 
thus fine, is not in the s ee degree aluminous. It is 
found near Fuerstenwalde, and in more or less consider- 
able quantities, in most districts where lignite is obtained, 
the sand either filling pockets or os the lignite, Its 
excellent qualities are so well appreciated that not only 
is it sent to parts of Germany not renga Be and to 
France, but it is sent to the United States in large quan- 
tities for use in the production of small castings. With 
this sand which, while being so very fine is, owing to its 
non-aluminous character, permeable by air, the escape of 
which it thus permits, oe fine and sharp castings 
are produced. Great care is taken with respect to the 
temperature of the metal with which moulds are filled ; 
high temperatures are always used, though not higher 
than is found by experiment to be necessary to insure 
the sharpness of the casting, a few ae bein, 
generally e, when commencing to make a quantity o 


small castings of any special pattern, to ascertain 
point ; the ladles commonly being made so that the 
metal runs off from the bottom and thus prevents the 
possibility of any surface scoriz getting into the mould. 
ey are made of wrought 
Ss iron as shown in the an- 
nexed sketch. There is one 
difference between these 
fine castings and those sent 
the edges being square and clean ins of dull as 
though poured with metal only just hot enough to run 
into the moulds. 

In the foundry of Mr. Pintsch is a Krigar furnace or 
cupola, with which it is expected that a hundred pounds 
of cast iron will be melted with four pounds of coke, or 
about 90 Ib. per ton. The furnace had not at the time 
of our visit been tested, so that Mr. Pintsch had not 
himself obtained any working figures, but the above 
expectations are on the results of the working of 
furnaces of same make in other foundries, At 
side of the furnace opposite to the tapping breast is a 

r chamber which is filled with coke, and throu 
this the blast is blown into the furnace proper. The 
coke in this chamber becomes incandescent, and the 
economical results are attributed to the very hot blast 
obtained in this way. In the same foundry is a 
small hand-worked overhead crane. It is wholly 
worked from below, and hy means of a running 
worm on the main oer wheel the load is always 
sustained whenever the hauling hand rope is let £. 
slip can take }t needs only to 

that 30 owt, 


be the crane lifts 


to| the entire length of the shop, and pro- 
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In the fitting shops grindstones are not used for n- 
ing tools, but a number of vertical spindles aiae tae 
the main shafting by mitre wheels or twisted straps, the 
lower part of the spindle carrying a flat, turned cast iron 
disc running in a circular tray of sheet iron. A 
quantity of oil is occasionally put on these discs, and 
emery of suitable grain sprinkled thereon. The disc 
runs at about 250 revolutions per minnte, and forms a 
cheap and effective tool grinder. Its arrangements may 
“be seen the aiinexed sketch. Attached to and form- 
ing patt of the works is a long side aisle 
devoted to the attachment of the carriage 
fittings, an overhead platform running 


jecting the wall the 
tops of the carriages. 8 platform is 
for facility in fitting the apparatus on 
the tops of the carriages, and avoiding 
the necessity for the use of ladders by 
the men so employed. Carriages are 
run into this department from the sidin 

from the Berlin-Frankfort Railway, an 

room is provided for fitting fifty car- 


We come now to the soastion of cost 
of the oil gas as the lighting pe It 
will be remembered that the gold medal 
offered by the Society of Arts in 1876 for 
the best system of lighting railway car- 
i was awarded to Mr. Pintsch in 
1877. We may here quote the results of experiments 
recorded in the society’s report :— 

“The result of the trial made by the Metropolitan 
Railway Company, extending over a period of three 
weeks’ working, shows that the gas can be produced at 
the rate of 16s. 53du per 1000ft., and that the consump- 
tion per light per hour is 0°5983 of a cubic foot. Coal 
gas for lighting, and not compressed, as in use at present 
on the Metropolitan and District Railway Companies, 
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d | costs only 3s. 9d. per 1000ft.; but its consumption is, in 


round numbers, at the rate of iM gd hour ins of 
o°6ft, That is to say, it takes of coal gas to do 
the work which 1000ft.. of the Pintsch gas accomplish, 
ata cost of 24s. 4}d. for the former, as compared. with 
16s. 6d. for the latter. There is , with Pintsch’s 
lamps, a saving in the number of men employed, in- 
cluding those occupied in manufacturing the gas, and 
this may be taken in the proportion of five men in the 
one case as against eighteen in the other.” 

Since the date of these experiments a slight increase in 
the quantity of consumed per burner has been made, 
and asa result of long-continued working on English lines 
the cost is found to be 0°225d. per hour,’ includin 
interest on all plant and apparatus, as against 03330, 

r hour for coal gas, and 0'5d. to 0°75d. per hour 

or oil lamps. A report recently made by the German 
Postal Department shows that the cost of ges Se 
aay cars, of which 230 are fitted, is per lamp per hour 
or gas 1°3 pfennigs ; for oil lamps, 4°75 pf. The cost of 
oil as compared with gas on this system is thus as 3°65 
to 1. The oil used in the production of the gas is 
chiefly obtained from Wales, Scotland, or Germany. 
From the latter country, where it is almost a waste 
(owe from the manufacture of paratiine, from the soft 
ignite, and from shale, it costs in London but 6'5d. 
es gallon. The system, although specially invented 
or main lines and long runs, has become a necessity 
on the Metropolitan Underground, inasmuch as the 
frequent refilling with coal gas occupies so much time as 
to cause delays, which, with the enormous number of 
trains now running per day, becomes an important con- 
sideration in working arrangements. Ins of being 
refilled with gas at the end of each journey at Hammer- 
smith and Aldgate on the Metropolitan Railway, or about 
eighteen times per day, each holder only requires refilling 
once in thirty-six hours, and an arrangement is now made 
by which the gas may be quickly turned down in all the 
carriages without any danger of extinction, so that very 
little gas is burned when running the daylight part of 
any route, as from Bishop’s road to Hammersmith. This 
consists in placing a small chamber on the supply pipe 
from the regulator, which, holding a small quantity of 
gas, acts as a reservoir and prevents extinction by sudden 
reduction of supplies. 

From what we have said, it will be seen that the 
Pintsch system, now being largely adopted in this 
country, has long been established on the Continent, and 
we may hope that the comfort and cleanliness of a 
light may gradually be substituted for the discomforts 
which often attend the use of oil in all our railway 
carriages, 


Lonpon Water Suprry.—The council of the Society of Arts 
have decided to summon a public conference to consider the 
uestion of supplying London with pure water. The date for 
the conference has been fixed for Monday, the 24th of May, and 
succeeding days. The ents for the conference are now 
being considered by a committee, and full announcements will be 
made as early as possible. 

Suear Brnpers.—On the substitution of string for wire for bind- 
ing corn sheaves | reaping machines, an American paper says :— 
‘*Four of the leading manufacturers of wire self-binders used in 
the year 1879 9000 tons of wire for binding grain, and they are 
now pretty well satisfied that twine will be substituted for wire ; 


the it is cheaper, and has not the objections which millers 


inst wire, If twiue is used, these four manufacturers of self- 
nders will require 5000 tons of twine, which will take 10,000 
tons of rough hemp to make. A pound of wire is 300ft. long, 

while a pound of twine of the size used is 800ft., so at double 
cost the twine is cheaper, besides being — in many 
respects. If four self-binding firms will use tons of twine, 
it it safe to say that 50,000 tons will be — for all the self- 
binders made, and this may require 100,000 tons of rough hemp 
within a few years, As the entire crop of hemp grown in 
Kentucky last year is estimated by those able to judge at 
net more than 8000 tons, unless re is a vast increase in the 
area, sown it will leave the crop very much short of the demand. 
f self-binders will be slow to change from 


i 
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From the regulator a jin. pipe carries the gas to the 
roof of the carriages, a cock being provided by which all 
the lights may be extinguished at once; but separate 
cocks are fixed to each burner, so that one or all may be 4 
extinguished. No pipes es po than tin. in internal 
diameter are employed, and all are very thick. The pas 
itself being very pure and permanent, no trouble has 
ever been experienced by the clogging of) the pipes, and 
carriages are running that have been fitted ten years, an 
have never received any subsequent attention. Almost 
all the joints are made with small flanges, and no Sere | ~ | 
sockets are used, the joint being made by a combin 
/ 
urge 
_ he production o pemp. 


342 


THE ENGINEER. 


“May 7,°1880. 


ARMITAGE AND ITTER’S PORTABLE BRICK-MAKING MACHINE. 


CLAY FROV 


N 


THE accompanying woodcuts illustrate a portable brick- | 
making machine by Messrs. Armitage and Itter, of Bury, | 
Hunts, mounted on wheels in order to secure the economy of 
labour, which facility of removal to the clay in a pit as it is | 
worked up permits. The clay is fed into the hopper on the | 
top of the horizoytal pugging cylinder, and is thence auto- | 
matically delivered between a pair of expressing rollers in | 
front of the pugging cylinder, which remove from the clay 
much of the air, and thus render the bricks sounder when 
burnt. These rollers also force the clay in a continuous 
stream through the die on to a side-delivery cutting table, 
where it is cut into bricks by being pressed through a series 
of wires. It is then delivered on toa a itp Bevnaigy by | 
means of which the bricks are lifted on to a barrow and | 
taken to be dried. About ten thousand solid or perforated | 


bricks can be made per day of ten hours with this machine, 
they being strongly made and anne Similar machines for 
making from 20,000 to 30,000 bricks per day, and hand 
machines to make about 3000 per day, are also made. The 
largest machines are sometimes fitted with crushing rolls 
above the pugging cylinder, and the latter is in some forms 
of the large fixed machines vertical. 

In our illustrations, A is the hopper into which the clay is 
fed ; B pug mill, showing knives and shaft. The cylinder is 
20in. in diameter. Cand C, vee rollers, 14in. diameter 
and l4in. long—cast iron ; 1D CI, mouthpiece ; E, wooden die, 


having channel all round as shown by dotted lines, and 


covered with swansdown felt all over, so that it is lubricated | th 


on all four sides ; F, gun-metal face to smooth clay ; G, adjust- 
able steel scrapers; H, box to contain water to lubricate die, 


spiral springs of suitable strength, so that an easy and elastic 
seat is uced. All the floors of these compartments are 
covered with oil-cloth, and the passages carpeted. Arm loops are 
provided on each side of the doors; Putnam’s patent blinds 
are used ; the ribs across the roof are of mahogany, ae aes 
mouldings in all the corners; the roof and ends above 
cushions are maple veneered, except the time-table and mirror 
frames, which are of mah y. There are two mirrors 
and two time-table frames in each of these compartments. 
In the second-class compartments the sides, seats, and backs 
are stuffed with the best curled horse-hair and covered with 
dark repp, The backs are provided with spiral springs of 
suitable strength. Putnam’s patent blinds are used ; the roof 
is stencilled. The third-class compartments are as shown, 
and 4ft. Gin. wide. The roof is made of jin. deal boards, 
covered on the outside with good strong canvas, and painted 
with india-rubber paint. 

All the doors have Wheatley’s patent locks, also Greenwood, 
Hill, and Co.’s _ window sash holders, and all the hinges, 
handles, and d supports are of gun metal. All the 
windows for doors have mahogany framework, and all the 
fixed windows have mahogany mouldings on the outside. All 
the window openings in doors have each two brass bars running 
across them, of sufficient strength to prevent the ngers 
easily bending them, and fixed horizontally across the door, so 
that the opening is divided into three equal parts. The glass 
is best polished plate, and thick. The sides are painted, 
the lower part a sort of chocolate colour, the upper part black 
and panels white, and finished with three coats of coach- 
makers’ varnish in an excellent and substantial manner. 


Lonpon AssociaTION OF ForeMEN EnNGINEERS.—At the 
ordinary monthly meeting, of Saturday, the 1st inst., under 
the presidency of Mr. Newton, the Earl of Aberdeen, the Lord 
Mayor of London (Sir F. W. Truscott), the Sheriffs of London 
and Middlesex (Messrs. Woolloton and Bayley), Sir James C. 
Lawrence, Bart., M.P., Mr. Alderman William Lawrence, M.P., 
and Mr. Arthur T. Walmisley, C.E., were elected life honorary 
members. Afterwards Mr. W. Willson Cobbett read a paper on 
“* A New Woven Driving Band.” The reading was followed by 
a very good discussion, and a vote of thanks to Mr. Cobbett 
el the proceedings. 

Crvi, AND. Mecuanicat Enernerr’s Socrery.—At the last 
meeting the debate was resumed on the important paper on the 
‘*Fracture of Cast Iron,” read at a recent meeting of the were td 
Mr. James Love, F.R.A.S., F.G:S. The chair was occupied by 
Mr. William C. Street, the president. Mr. Love supplemented 
the information given in his paper by some valuable observations, 
accompanied by experiments with the polariscope, showing the 
lines of equal stress, and specimens of cast iron and steel under 
the microscope showing different descriptions of fracture. A 
discussion took place in which Mr. Harkness Twigg, M.I.C.E., 
Mr. Bancroft, Mr. Haughton, Mr. Valpy, M.I.C.E., and Mr. 
Rymer Jones, took part. Various theories were advanced as to 
the curved line of fracture generally assumed, and the failure of 
pipes, columns, and other productions of cast iron. The president 
said there was no doubt that many professional engineers knew 
much less about the nature of metals than they ought to. There 
was no doubt there was another metal that would enter largely 
into building construction, namely, modern mer or mil 
steel, which engineers and architects would have to deal with 
more than with cast iron. A cordial vote of thanks was 
to Mr. Love. Mr. Rymer Jones exhibited to the members a 
very ingenious machine, which he has recently invented, for 
plotting a perfect section of the ground over which it is driven 
to a fixed scale. It is designed to lessen the cost of railway and 
other surveying. 


DEATH OF THE OLDEST ENGINE Driver.—On Sunday week there 
died, at Salford, James Lamb Turner, who at the time of his 
decease was probably the oldest locomotive engine driver in the 
world. On the oceasion of the opening of the Liverpool and 
Manchester Railway, on the 15th September, 1830, he was one 
of the fireman in on pues procession of engines which came 
from Liverpool to Manchester. Turner was fireman on the 
“Dart,” his engineman being Robert Hope, whom Geo 
Stephenson had brought with him from the North of England. 
In another respect James Turner might have laid claim to 
seniority of all the army of railway martyrs—he was probably 
e oldest. Three weeks after the opening of the railway he was 
engaged as stoker near Rainhill, pushing a waggon upon the line 
before his engine. There. were u the engine the late Mr. 
Murray Gladstone, his brother Montgomery, and the son of 


VAUGHAN’S SELF-ACTING WATER EJECTOR. 


WLET 


THE accompanying engraving illustrates a water ejector or | 
steam trap, manufactured , | Messrs, Vaughan and Son, | 
Charles-street, Manchester. It depends for its efficiency on | 
the difference between the coefficients of expansion and con- | 
traction of two metals. So long as the inner pipe is full of | 
steam it bears tight against the valve at the cals as soon as 
it is filled with water and so cooled, it contracts away. from | 
the valve and permits the water to escape. In the engraving | 
A is a screw to connect the ejector to the steam pipe or | 
cylinder ; B, brass globe ; C, expanding and contracting brass 
pipe, furnished with valve seat at lower end; D, casing ; E, 
valve which shuts against the end of the pipe C; F, valve 
case with outlet branch ; G, socket for the aijustin screw ; 
H, gland for packing ; I, hand wheel for adjusting the valve. 
It is claimed for it by Messrs. Vaughan that it is simple, 
efficient, self-acting, not liable to get out of order, requires 
no attention, prevents pipes freezing, saves wear and tear of 
engines, avoids the noise caused by locomotives blowing off 
steam at railway stations, and avoids danger on the road, 


BOGIE COMPOSITE CARRIAGES FOR THE 
FESTINIOG RAILWAY. 


THe carriages which we illustrate at page 338 have been 
constructed with two first, two second, and two third- 
class compartments, The framing is composed of two) 


| 


OUTLET 


wrought iron girders of the I section, 5in. wide, 6in. deep, 
and fin, thick, connected crossways by angle iron, 4in. by 
4in. by fin. Each head has a headstock of timber bolted to 
angle iron, 3in. by 3in. by }in. Transoms of angle iron, 
5in. by 4in. by jin., are securely rivetted to each girder, and 
bent to the form shown to receive the bogies. The 
outside girders are strengthened by truss rods l}in. diameter, 
each truss being tightened by a right and left-hand screw 
connection. A continuous footboard is fixed on each side of 
frame. They are fitted with Spooner’s patent buffers, which 
form a buffer, drawbar, and coupling combined. The body of 
the carriages is 6ft. wide outside; and length, 31ft. 1lin. out- 
side. The sides are 2jin., and ends 3in. thick; and the 
boarding inside and out, jin. thick. All the posts and outside 
boards are of teak; the seats and inside boarding are of deal. 
Two small doors are made in the boards underneath the edge 
of the seats of com ents the purpose 
of examining the bogies when required ; as of lin. separates 
the body othe frame, pieces being 
used at each of the holding-down bolts, and upon which the 
whole weight of the body rests. The holding-down bolts are 
fin. diameter. The floor is com of two thicknesses of 
fin. boards laid diagonally, and in opposite directions, and 
made of deal. 

In the first-class compartments the sides, seats, and backs 


are stuffed with the best curled horse-hair and covered with | be used 
blue cloth, The seats and backs are further provided with 


director of the company, when suddenly the waggon left 
the rails and threw the engine on its side. The engineman had 
jumped clear, and three young gentleman escaped, but the poor 
stoker was imprisoned under the engine in a flood of scalding 
water, and there he lay with his legs fast for a considerable time. 
He suffered from the effects of that accident to the end of his 
life. Turner continued to act as engine driver during the owner- 
ship of the line by the Liverpool and Manchester Campany, the 
Grand Junction Company, and the London and North-Western 
Company, till 1859, when he retired. He was one of the earliest 
men in Lancashire who took in promoting the oldest railway 
benefit society in the kingdom—viz., the motive, Steam 
Engine and Firemen’s Friendly Society, which was founded at 
Birmingham in the year 1830. 


ANNEALING Bormine Watrer.—Prof. W. Mattieu Williams 


ap @ very ominous process, viz., by making the wire red-hot 
and then plunging it into boiling water. Ordinary experience 


Sheffield ‘pot steel’—and found that in every case, when the 
operation was properly performed, the steel was remarkably 
annealed. I compared samples cut from the same bar—one 
heated and slowly cooled by burying in ashes under a furnace 
grate, the other by immersion in boiling water—and found that 
when subjected to bending tests, those which had been cooled in 
boiling water would bear a more severe degree of flexure without 
cracking than the pieces which had been more slowly cooled in the 
ashes. They were not so soft, as tested by the touch of the file 
but unquestionably tougher and more reliable when subj 

while cold to the violent bending blows of a hammer. It was 
more effectual than any device of ‘oil toughening’ or slow cool- 
ing I have had opportunities of testing. Certain precautions are 
necessary. In the first place, the water should uite at the 
boiling point, and the steel at a bright red heat ; and, secondly, 
the steel should be fairly surrounded by the water. These condi- 
tions being fulfilled, the steel remains red-hot under water for 
some time. It is evidently surrounded by a film of vapour, and 
is not in actual contact with the water, which assumes the so- 
called ‘spheroidal state,’ continuing in this condition until the 
metal has cooled considerably. I suspect that the toughening is 
due to the uniformity of cooling thus effected. I commend this 
method of popeuies or toughening to the attention of manufac- 
turers engaged in the production of all kinds of steel that is to 
ay purposes where tenacity rather than hardness is 
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4 GO) menced when in Sheffield, but have not ene completed. 
‘ i They were made at the ay og of Mr. William Bragge, then 
’ a managing director of Sir John Brown’s works. He had learned 
eee that the steel wire springs of pianofortes are annealed by what 
? but I tried upon many samples of steel—-mild Bessemer stéel, 
: shear steel of different qualities, and the hardest old-fashioned 
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THE PATENT JOURNAL. 
Condensed from the Journal of the of the Commissioners of Patents. 


has come $0 eur notice that come applicants of the’ 

office Sales Department, for Patent ifications, have caused 
much unnecessary trouble and annoyance to themselves and 

instead of givi number Specification. 
and givi numbers there fow 
place of turning to those pages and finding the numbers of the 
Specification. ] 


Grants and Dates of Provisional Protection for Six Montks. 
Rat.way Sienats, H. Johnson, Eccles.—27th December, 


on Hovussgs, &c., J. F. J. Sykes, Fitzroy-square, London.— 
18th February, 1880. 

655. Brewine and Distiixra, A. Collingridge, Paris, and R. F. Lecerf, 
Gracechurch-street, London. — 14th 1 

665. Motive Power Enarves and 'S. Hallam and G. L. Scott, 
Manchester.—16th February, 1880. 

1280. Mincine Foon, J, Kennedy, Strabane. 27th March, 1880, 

= et ag Tips for Boots, &c., W. J. Murgatroyd, Bradford.— 30th 

1328, TeLecRaPHic and TeLxpHonic Apparatus, W, R. Lake, Southamp- 
ton-buildings, London.—A communication from E, Davis, Cambridge, 
and P. A. Dowd, Boston, U.8.—81st March, 1880. 

1386. LonarrupinaLLy Foupina and ur Wess of Fasrics, H. 
Simon, Manchester, — A communication from E. Webers and Co., 


eine. 

1388. Sroprers for Puts, &c., F. W. Durham, New Barnet. 

1340. THRASHING &e., C,. Middleton, East Dereham, and P. 
Everitt, Great Rybu: 

1341. Formixe &c., R. J. T. Hawksley, A. F. 
Hawksley, and H. L. 

1342. Looms for Holding, Manchester. 

1344. Werrine or Dampinc Woven ‘ARRICS, Ww. Lake, Southampton- 
London.—A communication from E. Fromm, Mulhouse, 


ermany. 

1346. Toasano &e., ngs, 
—A communication 

1848. LatueEs, &c., J. Heaton April, 1880. 


1850. Lace Macuinery, J. rT, 
. Had trand, Westminster.—A com- 


+h + 


London. 


munication from W. H. 8 RA Acton, ” Ontario. 
1354. CHANGING the" Votume and Pressure of Air, C. D. Abel, 
London, — A communication N. Yagn, Si 


Cotiectine Fares in A. E, Adlard, Bartholomew close, 
mdon. 


1360. Composrtion for Harvess, &c., J. J. Harpurhey. 

1362. Steam APPARATUS, J. A. Hildebrandt, 3 Manchester. 
—A communication from J. Fleischer, Cologne. 

1364. Compustion of Fuet, B. Hunt, Serle-street, Lincoln’s-inn, London. 
—A communication from C. B. Gregory, Be verly, U8. 

Ticket Puncues, C. EB. Davison, Twickenham.— 

April, 


1369. Om, &c., CAKES, ©. Eskrett and W. H. Searle, Kingston-upon-Hull. 
—8rd April, 1880. 

1430. Corrina Bors, H. Simon, Manchester.—A communication 
from L, Offermann, Leipzig. 

1432. Economistina Heat from Furnaces, A. H. Hearington, South- 
ampton-buildin, don. 

1434, TREATING OOL, J. F. Harrison, Bradford. 

1436. Nattina Boots and Suozs, J. H. Johnson, Lincoln’s-inn-fields, 
London.—A comraunication from A. Knowlton, Boston, U.S. 

1438, Drawine Corks, R. H. Berkeley, Birmingham. 

1489, and Wrincixa Macuines, W, B. Dick, Langley Mill, Not- 


ng 
1440. the Hanpves of Spapes, Rakes, &c., W. R. Lake, South- 
ampton-buildings, London. — A communication from A. Berghaus, 


Brij 
Appiiances, C. T. Brazier and C. Brazier, Blackfriars- 


1441. 
1444, MasHiNG or Brewinc Beer, &c., J. Barton, Dews' 
446. DECORTICATING or Fiprous E. J. Cout; » Paris. 
—A communica‘ Geige, and Co., Berlin. 


1452. Bearinas for Bicycues, &c., H. Clarke, Wolverham 
1454. Printine Presses, P.M. Justice, Southumpton- London.— 
ee from J. L. Firm, New Jersey, and A. pientens 
ew 
1455. Winp-auarp for Lamps, C. Reimers, uare, London. 
1456. Coat Tar, &., C. Lowe and J. Gill, Manchester. 
1458. Banps for Loabs, Hodgson, Bilbao, 


1 Bortizs, &., 8. P. Wi » Rood-land, Fenchurch- 
street, ndon.—A communication 4 Potel, Paris. 


1460. ComBinc Frsrovus Marteriats, T. Gaddum, Manchester.—A com- 
munication from W. Helme, 


1462. PREPARING CERTAIN FRUITS as Beverages, A. J. M. Bolanachi, 
West Dulwich. 4 


1463. CLeantne Grain and § J. A. A. Bucholz, Yeuxhall. —A com- 
munication from J. Lang, ‘est. 

1465. Weavino Fancy Fasrics, J. Hamilton, Strathaven. 

1466. Divine and Swimmine Apparatts, A. Islington, 

1468. PREVENTING of Bank Cneques, &e., Re Bans, New- 


castle-upon-Tyn 
STREET Cite, T. Greenhill, Alfred-place, Bedford-square, London. 
1470, and Frivisuinc SILKEN Fasrics, A. Lyon, Rue du Sep- 
1471. Treatine Beer, A. W. Gillman and 8. Spencer, St. G road, 


London.—A comm: 
. PERMANENT Way of aioe 


+h 


U.S. 
J. Livesey, Victoria-chambers, 


RopuUcING Licut and Heat, ensen, 

A communication from Q. L. an: Brin, Paris. . 

1477. Meta VessELs or Rcrreactss, T. Hardin , Temple Gate, Bristol. 

1478. Purivyinc Coat Gas, W. ley-road, Gunnersbury, 
London, and W. T. Walker, 

1479. Inow and Steet, W. R. Lak buildings, London.—A 
communication from A. Braconnior, Nancy, France. 

1480. WirHpRaWwING Corks or Bunos Borris, &c., 
F. W. Russell, —_ Thames-street, Lon: 

1481. MILLsToNE ENTILATORS, W. A. Paul’s-churchyard, 
London.—A communication from L. D. de St. Hubert, Namur, Bel- 

‘um. 

1 Steet or Iron Incots, W. A. Barlow, St. 
London. —A communication from F. Moro, Kladno, Bohemia. —1 

ua Tore of of Tastes, &c., W. Schofield, Larkhall-lane, 

1484. Rerricerators, &., A. 8S. H Haslam, 

1485. Curtinc ContTinvous Paper into SuEets, &c., H. M. Nicholls, 
Grove-place, Brompton, London. 

1486. PLovens, R. cock, Dean Wi 

1487. Hypravtic Lirts, J. "A. Berly, Relf. 

commu: ion from E. Heurtebise, 

F. Tommasi, Avenue 


1490. and Bax 
icati 


Peckham-rye, London.— 


ized ‘la Sourditre, Paris, and 


comm 
1491. VitREOUs MouLpiNos, J. Imray, Sou 
—A communication from L. A. 
1492. Water-cLosets, J. Shanks, 


Barrhead, and W. 
1493. Breap, A. Esilman and J. H. M — 
. Raitway CARRIAGE ‘AGON 
London. 


“street, Strand, 


jenna, A 
1496. Printtne Music, H. Y. Dickinson, Enbridge. 

1497. Dark LaNTERNs, Bicknell, Lincoln. 

1499. TuLumxarine Gratinos, T. Hyatt, Addison-gardens, North Ken- 

1500. SPRINGLESS CLASP Knives, &c., C. Kesseler, Mohren-strasse, Berlin, 
Germany.—A communication from Boeutgen and Subin, Solingen, 

1501. DiscHarGine or UnLoapine Vessets, EB. B. Cam: 

1503. Marricss, G. D. Macdougald, W. Adie, G. 

—12th April, 1880. 


‘Dublin. 
Adams, and P. 


1509. Gas Fives, C. tee Rieeseos, Berlin, Germany.— A com- 
1510. Insunators, G. Well” North-street, Westminster, and A. Gilbert, 
Worcester Park. 


1511. TELEPHONE J. H. Johnson, Lincoln’s-inn-ficlds, London. 

—A communication from E. Marx, F. A. Klemm, and J. Kayser, New 
York, U.S., and L. Davis, Montreal, 

1513. APPARATUS for GATHERING PainTeD SHEETS of Paper, R. Hales, 
Bromfelde Villas, Bromfelde-road, Clapham, and J. Esson, Johnson’s- 
court, Fleet-street, London. 

1514. Heatixe W. R. Lake, 8 
A communication from C, Boston, U. 

1516. CoLovaine Matrer, A. Watt, York- street,  Govent-garden, London. 

1517, Feepine Botr.ss, G. Wells, North-street, Westminster.—13¢h April, 


1880. 

1520. loz, F. N. Mackay, Liverpool. 

1621. Nas, G. W. Her Birmin; 

1522, Hosx, C. Moseley, Manchester. 

1523. Turow1ne Liquips, J. J. Royle, Market-street, Manchester. 

1524. Wasuinoc, CLEANSING, and Mixine Cement, &c., T. Matthews, 
Riversbrouke, Wood-green. 

1525. Stoves and Ciosets for Dryina Linen, &c., T. Bradford and F. 
Bolton, Manchester. 
1526. Waite, P. 
1527. Money Titts, C 
Lambeth, Lond: 


+h 


, London. — 


and ©. Johanna-street, 
ndon. 


1528, and Gas H. J. Haddan, Strand, 

from D, Iseminger and M. Faloon, 
joomin, 

1529. Dvetne, and otherwise Yarns, &c., 
J. Whiteford, Pais} 

1530. Rotary STEAM INGINES, P. Jensen, London.—A. 
communication from J. ae Kotka, Fin: 


and SHARPENING Knives, H. Courteen, Clapham-road, 


—_ — for Cueckine the Recerrr of Money, A. Steer, Fleet-street, 

mdon. 

1535. Hotpinc Lerrers, &c., Apparatus, W. R. Lake, 
ings, London.—A commun from W. Heysinger, Phila- 

delphia, U.S.- 14th April, 1880. 


Inventions Protected for Six Months on the Deposit of 

Specifications. 

1631. Steam Borers, ©. Pieper, Gneisenau-strasse, Berlin, Prussia.—A 
communication Knaudt, Essen-on-the-Rubr, Prussia, —2let 
April, 1880. 

1633. Stream Boi! C. Pie Gneisenau-strasse, Berlin. 


April, 1880. 

and Treatine Excreta, &c., F, Breyer, Vienna, Austria. 
—2lst 

1678, RoLLine Rivets, &., M. Clark, Chancery-lane, London,—A 
communication from J. H. Whitney, York, U.8.—23rd April, 1880. 

1721. Osszous Compounps, W. wh, Southampton- 
London.—A communication from I. 8. Hyatt, Rue Lafitte, Paris,— 


Berrus, A. M. Clark 
cation from T. O. L. Schrader, 


Chancery-lane, London,-—-A communi- 
New York. 27th April, 1880. 


Patents on which the Stamp Duty of £50 has been Paid. 

1656. SPEED Governors, &c., G. Westinghouse, jun., Clayton-square, 
Liverpool.—28th April, 1877. 

1667. Looms for WEavine, G. Waggeen and J. Broadley Bradford.— 30th 


877. 
Topacco, H. H. van der Werff, Fleet-street, London.—2nd_ 859 


May, 1877. 
1664. Repucinc Iron Ores, P.. 8. 
Chancery-lane, London, —28th April, 1 
for Suips and Forts, Whitworth, Manchester. —4¢h 
1809. &c., for Driving Macuinery, M. Gandy, Liverpool.—oth 


May, 1877. 

Wastixo Macuixe, O. Schimmel, Chemnitz, Saxony.—2lst July, 
18’ 

Featuer Fasrics, F. Bardin, Rue de Bondy, Paris.—22nd May, 


1718. Sextants and Octants, G. W. Heath, Glen View House, Crayford. 
May, 1877. 


+h +, 


ob thie Duty of £100 has been Paid. 

1559, Dist1LLinc Apparatus, J. Wallace, Belfast.—28th A Pte 1873. 

1560. Carrain’s Briper, R. Roper, Albert-place, Lewis High-road, 
New-cross.—30th April, 1873. 

— "Gnibinon Sreps for CARRIAGES, J. Grice and E. J. Harrison, 


tham.—6th May, 1873. 
1577. Ercuine and Enoravine, W. Clegg, Hulme.—lst May, 1873. 

and D. Parsell, Pembroke.— 8rd 
May, 1873. 


1695. Steam Enornes, 8. 8. W' 
1596. PuMPING, &c., Apparatus, 8. 8. Williamson and D. Parsell, Pem- 
broke..-8rd May, 1873. 


Notices of Intention to Proceed with Patents. 
4674. Steam Enarnes, &c., W. F. Goodwin, Stelton, Middlesex, U.8.—17¢h 


November, 1879. 
= Wixpow Fasteners, &c., C. Adkins, Birmingham.—24th December, 


5286. Exrractine O1 from Fisu, &c., H. Lissagaray, Pimlico. 
5289. and Toriina Parts of Botters, &c., J. Garvie, New- 


te Without, London. 
nson, December, 


79. 

5299. TRAMWAYS. C. Glaser, Berlin.—A communication from Actien- 
Gesellschaft and Stahiwerk. 

Mana ina, &c., W. Calvert, Leeds. 

6308, PuRIFYING Mrbpuinas, A. B. Childs, Fenchurch-street, London. 

5307. UP Wartones, F. H. F. Bagel, Hamburg.— A communica- 
tion from W. Gtilzow.—29th 

5813. Measurine Stoppers for Borries, &., N. Mackay, Liverpool, 
and A. E. Weston, Brixton. 

C. Lejeune and A. E. Decoufié, Bagnolet, France. — 

5823. Gas, &cr, H. C. Southampton-buildings, London. 

SreeL, and PuospHates, H. C. Bull, th 

6325. Curtine and Po.isuine Guass Vessexs, W. R. Lake, Southampton- 
buildings, London.—A communication from H. Ras un. 

5831. Musica [nstRuMENTs, E. Hunt, Glasgow.—A communication from 
M. J. Matthews. —3lst December, 1879. 


5314. CIGARETTES, 
80th 


19. Sreexino Vesse.s, M. Nordmann, jun., Dresden. 
22. ATracuine SHank Buttons to W. H. Chase, U Thames- 
don.—A communication from P. Chase.— lanuary, 1880. 


26. ANNEALING PLATE Guass, W. W. Pilkington, St. Helens.—3rd January, 


1880. 

49. Stoprerixe Borries, E. W. Grimwade, te-street Wi 
= compere communication from A. Felton and F, 8. Grimwade.— 
fanuary, 

68. tor 0 for ORGANS, &c., H. Smith, Canter —Tth 1880. 

105. REGISTERING nf pen &c., A. J. Aspinall, —9th January, 


1880. 
168, Steam ENGINE and. Boreas, L. Perkins and W. W. Harris, Seaford- 
street, London.—14th 1880. 
196. CoRNICEs, MOULDINGS, , L. Hostombe, Finsbury, London.—A 
communication from W. 1008 January, 1880. 
208. Freicur Cars and Wacons, T. Clar Nova Scotia. 
Macurnery, P. D. Hedd k, Glasgow. —lith January, 
262. ActvaTine and Locxine Rartway Switcues, &c., A. M. Howarth, 


263. ANHYDROUS SULPHURIC AcID, W. L.. Wise, Westminster.—A com- 


munication from J. A. W. Wolters. —2lst January, 1880. 
309. GATHERING and Binpinc Grain Crops, A. M. Clark, -lane, 
don.—A from M. A. Keller.—23rd January, 1880. 
441. Ammonia, dic., C. Ki , Berlin.—A communication 


STEAM u ‘olborn, London.—A com- 
munication from 


Taaway Locomotives, &., J. J. Butcher, Gateshead.—grd. Feb- 
ruary, 
739. Purtryine Cast Inow, &c., J. Imray, Sout , London. 


1880. 


887, Hyprocutoric Actin, E. Solvay, Brussels, 
838. Decomposina of Caicium, E. Solvay, Brussels. 
Ca of Lime, E. Solvay, 


Hyprosratic Corres or Tea-pot, E. Bazin, Bari are 

PORCELAIN and EARTHENWARE, T. Be 

1152, Fisrovs J. Marsh and J. A. Ashton- 
under-Lyne.—17th March, 1: 

iW, "Falkirk. —19th 1880. 

EATING AIR, Birmingham. —. 

HL, Brooke-Shed Mares, 1880. 

1268. Crrcutar Kwirtine MAcuines, E. de 
A commun: from La Soci 


communication from 


1282. VELVET, R. 8. Collinge and R. Collinge, Ol¢ham.-—27th March, 1800. 
1295. ExectricaL Conpvcrors, E. M. Allen, Botolph-lane, 
London.—A cane from A. A. and F. L. 


e, London,—A communication N. 
1865, ALIMENTARY 8. it, Sutton.—A commu- 
nication from L. 
~_ oo R. 8. Collinge, E. ge, and R. Collinge, Oldham.— 


prit, 
1439, &c., W. B. Dick, Langley Mill, Nottingham. 
1447. Grexnnouses, &c., A. S, Nixon, Kettering. 4 
1462, Pee Faurr, A, J, M. Bolanachi, Daphne Co’ 
, West Dulw: 
1463. CLeantno Gratn and Szeps, J. A. A. Buchholz, London 
—A communication from J. Lang —9th April, 1 
1479, Iron and Steet, W. R. Lake, Southampton, buildings, London. -A 
communication from A. ae —10th April, 1889. 
1493. Breap, A. Esilman and J. H. A , Manchester. 


1495. RarLway and Wacon Couptinas, W. Welling- 
ssors, C. Kesseler, Mo! are Germany.—A com- 
munication from 'T. Fischer.—12¢h April, 1 ’ 


Fire-arms, G. Pace, Valetta, Malta. 
TevepHonr Switcues, J. H. Johnson, +-inn-fields, London. 
—A communication froin E. Marx, F. A. Klemm, and J. Kayser.—13th 


April, 1880. 

1631. Steam C. Pi Berlin, Germany,— 
A communication a, 

1638. Furnaces, C. 
munication from A. 

1638. Removine and Excreta, &c., F. Breyer, Vienna, Austria. 
—2lst April, 1880. 

1678. Rivers, &c. 


A. M.. Clark, Chan London. — A 
communication from J. H. Witney. —28rd April, 1880, 
1721. Osszous Compounps,: W. Morgan-Brown thampton-buildings, 
London.—A communication from I. 8. Hye 
cation from T. 0. Ludwig-Sehrader.— 271 
All ha: any one of such applications 


date. the office of the Comaniegonste of Patents within twenty-one 


ed during the week ending 
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remitted by order, Raya at the Post-o 
Holborn, to Mr. H, Reader Lack, her Majesty’s Patent-office, Bou 

, Chuncery-lane, London, 
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ABSTRACTS OF SPEOIFIOATIONS. 


Prepared by ourselves expressl; or Ta ENGINEER at the office 0 
Her Mi Cominssonere of Patents 


2738. Tars, &c., W. Bas — Dei —Dated 4th July, 
The shell consists of a chamber in which a piston works 


thus allowing the piston to rise, when athe water issues freely. 
2884. ConcentRATiIne Wine, Beer, Juices, on Ex7racts or Fruits, &. 
BE. Kunkler.—Dated 11th July, 1879. 
The liquid is frozen in order to remove a large percentage of the water 
it may contain. 
2891. Cases ror Pipes, Spectactes, Matcues, &., R. Phelps.—Dated 
July, 1879. 6d. 
tube having the form of the stem of the is connected an 
india-rubber loop ms a cap ; the tube is first tnd over the stem of the 
Pipe und the cap then placed over the bowl, the loop keeping both in 
position. 
WatercLosets, E. Pearson and B. Jones.— Dated 14th August, 1879. 


This relates to improvements on Patents No. 1175, of the year 1874, and 
No. 137 5 of the year ] ag and consists in fi a hollow cylindrical 
of a height in communication by a tu passage 

with the outflow pipe of the ~ a! the bottom of this cylinder and 
surrounding the orifice of the small i pe is arim to form a seat 
for a valve consisting of a hollow rom of india-rubber adjusted 20 as 
to slide within the valve cage and rest onthe seat. The cage is su) - 


with water by means of a small jet issuing either from a small 

the basin, or in the water supply valve. 

Fasnics, &c., J. J. Sachs.—Dated 15th August, 1879.— 
This relates to improvements on Patents No. 1198, dated 26th March, 

1879, ag No, 2724, dated 4th July, 1879, and consis’ the 

surface of the fabric with ‘and then it in tannic, 

chromic, or ——— acid, the object being to impart such 


to the fabric that it shall be by the colours to be —— 
pee and also that it shall possess the necessary ys 


ty. 


lamps consists of two cylinders of —. 
top, the smallest cy 

and bottom, the latter at the top of lamp and 
it, and the top terminating in such a position in the Seine 

as to ’prevent be wind getting into the interior, An annular 


separates the two cylinders, the Suter one of which is at the bot 
= ly pt at top, a cover being Leng a og above it. 
frame is st by means of a strip of 


on, thé of inside lam: vibe. The case 
length the non eoerosive tips of burners is formed sheet metal. 


once Howpina AND Lirtinc Biocks or Stong, &c., 8. Grijin and @. 


ang! and correspon 
end of the sliding bar is'fitted a mowmble 
A lifting shackle is arranged to slide on the main bar 
as to adjust it to any desired 


at 
At 
t. 


{ 
1344, Wertinc Woven W. R. Lake, ‘Southampton-buildings, 
London.—A communication from Fromm,—lst April, 1880. 
» 
cays ulve ! 
f 
a 
Strasbourg, Paris. —22nd May, 1877. 
1688. 'WHFELS, R. Waller, Holbeck-moor Foundry, Leeds.—1lst May, 1877. a 
50U. 1855. Screw Propetiers, A. C. Kirk and E. Hunt, Glasgow.—1l2th May, ¥ 
= 
such piston having a stem of smaller eter on its under side which i 
rests upon a seat and so closes the water way through the tap. A narrow | 
passage connects the upper end of the cylinder above the piston with the nS 
supply, and the pressure of the fluid on the piston keeps the stem 
street, Bishops against the seat. There is a small relief valve upon the upper part of the ey 
5290. Tap, J. Side cylinder which is actuated by a handle so as to allow the escape of the : 
5295. TricycLes, & 
5297. OPERATING 
4 
if 
| 
of Hats, H. J. Haddan, Strand, Westminster.—A . : 
Philadel 
August, 1879. 6d. 
| 
Rotherham | 
A parallel bar of iron has one end bent at right angles and terminates zy 
in a claw to hold the stone. On this bar ano EE aa Gow : 
t 
a 
which 
position 


$44 


ENGINEER. 


May 7, 1889. 


$3425. Propucinc anp Divercent Pencws or Licut SurraB.e 
FOR aa &., G. Pitt.—Dated 25th August, 1879.—(A communi- 


The first of the invention refers to the construction of reflectors 
in which the spherical aberration of reflection is 


3427. B. J. B. Mitls.—Dated 26th August, 1879.—A com- 


enication. 8. 
ward the heel so as to give the calkless heels corre- 
with that of the toe, including the calk ; the incr di of 
heels being obtained by metal wh: is pressed out of the width of 
The invention further consists 


3488. Apparatus ror Deer Sea Fisnine on Traw.ina, J. W. De Cauz. 
—Dated 26th A ugust, 1879. 10d. 

is supported on wheels so that it may travel over the 
bottom of the sea. of tn of to 
disturb soles and other fish that bury in the sand. 
3448. Srramino Pox, J. and R. Wood.—Dated 27th August, 1879. 6d. 

t No. 3146, dated 24th October, 
the pump a bag of fiexible but 
of action of the pump is 
communicated to the pulp inside of or under the strainer plate. 

3604. Lapetise Borries, Tiss axnp Packaces, P. Collas.—Dated lst 


bridged over by cross strips, centrally 
around which band. At suitable 


ties 

staples, w! pass ps and across 
long levers are set upon the spindle of the wheel, and their shorter arms 
tions in relation to each other. 


return of the arm and the of the two parts of the fasteninss. 
To unfasten the sashes the must be depressed by pressure on the 
thumb plate. 

3558. J. Sharp.—Dated 4th Septem- 


1879. 
angle irons fixed to the lower part of the 
the yard ben shall, to bear against brackets or stays 
plates. The foundation ring of the fire-box has ag ot. jections to which the 
ash- is attached. The tires are fastened wheels of locomotive 


board. 
perform the work of a fire-engine, a branch Pipe 
is emp 


or through the fire hose pipe. 

$561. Gas Motor Enornes, G. G. Picking and W. Hopkins.—Dated 4th 
September, 1879. 6d. 

— by the hich is made longer than 


with ports an: in it, and 
ting with thes ends of the cylinder, and passing over = — 
cylinder so that at the nee of th ton 


drawing in air and gas 


3565. Dvnamo-gLecrric Macuives, W. —Dated 4th September, 


1879. 8d. 

End standards with a broad circular surface, and serving as stationary 
discs, are bolted to a bed plate, such standards having central bosses to 
carry the main driving shaft, and on the inner surface magnets radially 
arranged. The shaft carries a pulley at one end and ‘ae commutator 
at the other, whilst betw: the sti is a disc, upon both sides of 
ae fixed radial magnets, so as to form a revolving armature. The 


The longer arms are telescopic outer extr are 

and fitted with segm de 
as they pass under the segmental plates so as to cause me 
raised from the band and allow the labels to be inserted an thare 


of both the stationary discs and the armature consist of two 
soft iron plates of sector form, connected by a solid connecting piece of 

steel or iron, of corresponding shape, but smaller than the plates, one of 
which serves as a he to bolt the —— to the revolving disc or the 


from under the same at the requisite time. This wheel Cope con- 

nection with a pasting trough of original construction. 

$500. Mecuanism ror Execrric Lamps, R. B. B. Crompton 
—Dated 2nd September, 1879. 6d. 


by 
pete the core of the solenoid when acted upon by its 

bar is caused to operate by means whereby the mechan’ 
to approach one another may be 
retarded or arrested, or vice versd. 


3517. Pirss, W. Abbott and A. Dymock.—Dated 2nd Sep- 
tem 
y to improvements on patent No. 1153, dated 17th March 


1876, and consists in forcing th opening in the side of 
an e an in 
the barrel of in whi 


i 
[ 
B 


Qnd September, 1 6d. 
The pipe is fixed in the centre of a tubular clamp, npon a egos 
which a screw thread is cut on which a nut travels w! 


som. Governors, A. .—Dated 3rd September, 1879. 6d. 
k of cis or from the centre of a 


PS... om a die with an elongated thread thereon, and is sec 
to the shaft. us, as the block moves, it is also compelled move 
round, and its outward motion is due to centrif force, and its return 


is caused bya spring. By a lever or screw connection is established 


the 
regulate the cut-off of the steam. A double-balanced valve consists of 
— ves working one within the other, and within suitable 
riven by spiodies passing out from one end of their valve 
relief valves are at a gd the cylinder to pro- 
vide for discharge of water from the cylin: 
3530. Inon anv Steet, G. J. Snelus.—Dated 1879 6d. 
The separate tuyeres used in the “‘ Bessemer ” bolished 


'y disc, and the other acts as the soft iron surface. e connect- 

Piece serves as a ge upon which wire is wound. To vent the 

current from chan; a governor is employed, and is placed at the 
driving end of the and driven off the driving 


3567. Composition ror Printive Rowers, J. A. R. Hide- 
brandt.—Datec 1879.—{4 communication.) 4d. 
of twenty parts syrup, glue, 


35785. PORTABLE Forars, J. Bardings. —Dated 5th September 
The hearth is suppo upon an iron frame wit eet, and to 
of the frame is bolted a fan case, on which is 
for the fan shaft. The shaft of the driving wheel is carried out to the 
side of the forge, and provided with a screw for the on of a chuck 
or drilling or r sawing, grinding or . nder 
the hearth is a box to receive the in’ ere tools. 
. Oven For Brean, &c., H. A. Bonnevitle.—Dated 6th Sep- 
tember, 1879.—(4 6d. 
sole of the oven is made mo and consists of a frame upon an 
upright spindle turning ina tom socket secured to a foundation 


3583. Pickers ror Looms, G. 1879. 4d. 

This consists in the construction of aon ha chambers 

ited by an internal ring or dia #o as to it the india- 
valher oudion cushion from being forced from one chamber into the next. 
$3584. Manvracrurtxe Rots, J. West and J. Reid.—Dated 
6th September, 1879.—( Not with. 

This consists of one or a number of curved, or partially circular half 
moulds, having an internal figure ert egg nd ding to the form of the roll of 
clay to be moulded, the said half moulds being fixed upon an axis, or 
upon the circumference of a 
3585. A Rigby. —Dated 6th September, 1879.—(Not 


proceeded 
Instead of the raile term at the edge of the sleepers or cross- 

to which they are attac one of the rails of every section does 
not at one end extend to the edge of the cross-plate, while the other end 
overlaps the cross-plate to a corresponding extent ; the cr rail of the 
same section in like manner does not at one end extend to the edge “4 
the cross-plate, and at the other end overlaps the edge of the cross- 
but the overlap is at the reverse end of the rail. 


3586. Treatinc Correr, Leap, AnD Zinc Ores &c., A. Lambotte-Doucet. 

— Dated 6th Se, cent 1879. 4d. 
The sulphides of copper, lead, and zinc are transformed into chlorides by 
means of the vapours of chlorhydric anhydric acid acting under variable 
ures, The chlorides formed are volatilised in a current of atmos- 


process are 
ay at t is conducted from the blast box through an annular cham- 
about three-ighths of an inch wide, having a total area about equal 
pegt er of the whele number of holes in the tuyeres now used. 


Pires, Tires, Bricks, &c., W. Allen.—Dated 3rd September, 


879. 
The i rend of a ta barrel is placed at the end of 
the machine, and within the barrel a ta worm revolves. The 


tal shaft, on which is a pinion with the 
ht shaft wheel gearing int 
and as the horses go round the bevel wheel on the u 
“7° ves motion to a pinion on the shaft connected to the 4 
ven. 


3540. F. W. Webb.—Dated 4th September, 1879. 
Steel or iron chairs for use on either wood or metallic sl are made 
na ap Se et ieces of plate stamped or shaped so as to give the neces- 
ere required, and also bent and shaped to suit the rail. 
Facction So ate are fitted with a controlling bar in such a manner that 
the trailing points of a junction wy control the facing points, and vice 
verad, 80 that in case of of the rod working the facing points 
the trailing ogee when pulled over to allow a down train to come off 


the branch line. cause the facing points also to be set for the bran 
line, thus causing any train on the up line to be turned on the 
branch line, instead of allowing it to cross the path of the down branch 


wick September, 1879. 
Tie machine is carried ou four wherls, th two rear whoo being the 
wheels, the other two, which are ork in brackets to 
the depth of ond In 
tisa , and on an axle ye it is a suitable number of revolving 
forks or lifters, driven by a chain and toothed pinions. In front of the 
forks is a concaved roller, and disc cutters are vided, fixed to the 
sides of the machine, for cutting the and o 


projecting teeth over a drum driven by a chain from the 
of the elevator. the separator and bohind the elevator laced 
a revolving riddle driven by gearing from the shaft of the elevator. 

Wrxpow Fasrentnos, W. Gibson.—Dated 4th September, 1879. 


presst 
pheric into condensation chambers where they are 


3587. Evecrric Lamps anp THEREFOR, F. J. Cheesbrough.— 
Dated 6th September, 1879.—(A cémmunication.) 

This relates to a means of avo! the formation of the voltaic arc ina 
sealed electric lamp, and consists of fi mechanism in combination 
with the lamp for the of mechanically feeding automatically the 
incandescent carbon and maintaining its contact it carbon 
current and continuing the cir- 


3588. Apparatus FOR AND FOR REFRIGERATING 


reg &c., C. D. Abel.—Dated 6th September, 1879.—{A communica- 
This re lates to the use for cond steam and for refrigera 
fluids, and also for heating fluids, of a tus presenting an pe 
heat-conduc ucting surface in the form of tubes closed at the bottom, pro- 


—o plate into a vessel and having within them cireulating 
pipes: 
3589. Loapinc on Fost on OTHER MATERIALS, F. Service.— 
Dated 6th September, 187 
An elevator is carried by. : “collar, which moves on an upright hollow 
ed to the bottom of of the boa oS oan position on 
land. The elevator has an endless flat link chain with spurs or buckets 
at intervals, and is actuated by a top drum, The elevator is carried by 
an arm fixed to the awe collar, and can be fixed at any required 
angle with the column as it rotates on the arm as an axis. The collar can be 
> any desired height on the column by means of gearing and a 


DIsINFECTING AND Deoporisine Apparatus, V. Btienne.— Dated 
6th September, 18 
This consists of a suitably shaped receiver Poe | concave on one 
side and convex on the other, ‘ee concavity allowing the receiver when 
ed toa water-closet to fit close to or embrace a portion of the side 
of the container, the object of which is that the apparatus shall occupy 
the least possible space. 
3503. Warcues, C. 1879.—(A communication. 
y to keyless watches, and consists in dispensing 
witha a great pn he of the working parts usually em 
3507. Sauwtine, &&,, RatLway orn OTHER VEHICLES, 7. R. Jordan.—Dated 
6th September, 1879.—(A communication.) 6d. 


At the end of a lever are fixed side plates two 4 one 
jecting age - end of the lever, and at a from this 
on lower side of the lever. By means 


t the 
of the first a 
apparatus to the to be moved ; when the lever has a free vertical 


suspended, having on its lower end an jron fork to rest on and clip the 
rails or the surface of the road, : 
an inclined tion at an eg. to the 
from the v whan the lower ond vests om the rails, 
when the other lever is in a horizontal position. 
3508. or Storrina Borries, Jars, &c., N. Thompson.—Dated 
the top edge of the botth k is formed 
me arrangement the le nec! 
a re and the neck is formed with a 
thereof. To bottle neck is applied a cap of metal, the top of which is 
tormed with one or more inclines or stops, and such cap is lined with cork 
or other suitable packing material ex entirely across the same or 
only in an annular form. 


Fire WARNING InpicaTinc Apparatus, J. G. Tongue.—Dated 
6th September, 6d, 

(“om the metal and other bodies 

and consists of mechanism 


The apparatus 
andor the tence of 
so arranged as 
body 


ConverTIBLe Desks, A. Wilks.— Dated 6th September 
1879. 

To the —¥ each of the two standards which ne agp the slab of the 
desk at oa end is fixed a semicircular metallic e, and to the under- 
end past ene is fixed a ot. lower parts of 
evel brackets are forked a b the Oy 

toms of the brackets being jointed to the centres of the metallic 
catder seagoisile. The u side of each guide has two notches, 
+ ares the central joint, and the other making a small angle therewith. "ts 


upper part of bracket is a recess in which a bolt slides, and o 
tooth on its underside with one or other of the notches in 
guide to form a horizontal or inclined table, but when free from both, and 


the slab turned down, a prs is formed for the seat. 
8601. Manvuracture or &c., W. Taylor and H. Bianche. 
— Dated 6th September, 1: 


Ths relate to which tools are actuated by 


occa. Boots AND SHoEs, A. C. Andrews.—Dated 6th September, 1879. 


panding upper and a ‘‘ Blucher ” front and 

A flap or overia; Z piece may be joined to one of the front edges of the 

back piece, cove: toa certain distance the front edge of the boot on the 

other side. Straps on the Sap emer with buckles in a suitable og wey 
tic gusset is fitted to laced or 0; 

ttons, and a new h boots 


where it is sewn to 
3608. Sare’s Bertns, L. A. 1879.—(4 com- 


munication.) 
berth is su a carriage, the wheels of which run on 
clrouler fixed fo the wall and floor of the vessel, guard 
employed to prevent the comeing jumping off the 
below the berth serves in le berths to Sea) ite ona in 
double berths to receive a counterbalance weight. 

8605. Dorrinc AprPaRATUs FOR SPINNING AND OTHER Macuinss, 
J. Helliwell, W. Hillery, and W. Riley.—Dated 8th September, 1879.— 
(Not led with.) Yd. 

The spindles are arranged so that the bobbins when full of yarn or 
roving can be doffed by mechanical means or by hand without having to 
disconnect the flyers from the spindles. 

8606. Wasuinc Macuines, J. Ireland.—Dated 8th September, 1879. 

ie which 


Brushes are fixed to 0 the 
pad or’ on sides of the box. 
3607. THE Top oF Carriages, G. Da: 
8th September, 1879.—(A communication.)—(Not proceeded per) 


A ledge is screwed on to the The es 
spindle, and a strip of wood covered 
between the ledge and the spindles, take it 
along, thus removing the accumulated dirt under 
3608. C. D. Abel.—Dated 8th —(A com 

munication.) 6d. 

This consists in the combination with a rolling mill of two exterior 

pina, beer | aa axes of the main roils, and of a third roll on a 


3600. VENTILATOR AND SMOKE A, Backhouse.—Dated 8th 
September, 1879.—( Not th.) 2d. 

This relates to a frame of wood or iy of yey six, eight, 
or any required number of sides, each side the frame, 
and connected to the side ite to it by a rod or ach a length that 
eee closed the other to which it is attached is 


3610. Caszs ror Cicars, &c., J. Baker.—Dated 8th September, 
1879.—(Not proceeded with.) 2d. 
Two inner cases fit into an outer te to which they are hinged in such 
a manner that when opened thi from the outer case, one from the 
edge and the other from the tho anda 'C One case is to receive cigars, and the 
otber lucifers or fuzees. 


3611. Suarrenina Denrat Burrs, &c., M. A. Richardson.—Dated 8th 
September, 1879. 6d. 

This consists in revolving the tool backward while it is immersed 
in sand, corundum, or other abrasive powder or granulated substance. 
3613. Distitzation or Coat Tar, @. C. Trewbyand H. W. Fenner.—Dated 

9th September, 1879. 6d. 

When the tar in the still has become heated to a temperature of at = 
212 deg. Fah , steam at a comparatively low pressure and temperature is 
injected into it, and by the heat of the tar the steam becomes highly 
heated, and in — rtion to the increased heat given to the steam so is 
the extent of d tion facilitated. 

3614. Vetocireves, W. K. Graham.—Dated 9th September, 1879.—(Not 
proceeded with.) 2d. 

A small wheel is placed in front of the large wheel, and pie ar pe 
with the upper ade ce from the id that 
it will come in contact with it just before the weight—if 
thrown forward—would pass the centre of the large wheel. 


3616. FasTeninc Ramway Carriace Doors, W. Fell.—Dated 9th 


September, 1 
A horlsontel belt wpe py o sliding to and fro at the back of a lock 
ae and is provided with a slut to receive the short inner end of alever 

g through the lock plate to which it is hinged. The outer end of 
the Geiser pro; ay outside and is provided witha knob. The lever works 
at right angles to the lock plate, and is so mounted that when it is raised 
into the horizontal position, its short end working in the slot withdraws 
the bolt and unfastens the door. 


3618. &c., W. Miller.—Dated 9th September, 1879.—( Not pro- 
This consists of arranging duplicate radial arms u vertical 

spindles, so as to leave a awaiting radial movement for inlet and 

exit. 

3619. AND Pirates, D. Whitehouse.—Dated 9th 


9. 
A similar to — be No. 1858 6th 
A 18 employed, only at each end of itare strong end pieces, each 
po olf a single frame of metal, the ve parts of which are made to 
incline inward at a point near their lower end and at an_ angle of 45 deg. 
The ends of the gent Protects beyond the frame, and when lowered into 
the pickling and swilling pots, such ends are acted upon by a series of 
a sha t. A suitable turntables are 
employed over the pickling an erg | are carried 
des, the pot being of semi-circular form and the 
lower half of the carrier turning in the semi-circular pot. 
$620. Apparatus FoR CHARGING WITH AERATED S. 
—Dated 9th September, 1879.—(4 communication.)—(Not ner 


2d. 
filling bottles with aérated 


proceeded 
The fire-box end of flrs Bay su on two wheels and its front 
end on a single steer by. 
ings for a cross shaf 
Below the boiler whined a number of longitudinal gui 
one of the cranks of the cross shaft. 
Each block has also jointed to it a tubular leg extending 
ite an angle to the ground, and and formed at the lower ond like a 
orse’s hoof. 


a die, die, and to the third a finishing 
8623. Vessets, D, H. Sisson.—Dated 9th September, 1879. 4d, 


The 
that it can be swung out of the water when desired. 


tember, 1879.—(Not proceeded with.) 

In the furnace the molten metal is subjected fi 
which are caused to impinge on the thereof, and keep it liquid, 
and a jet or jets of steam are blown or forced mass by 
any suitable means. 


3631. Stipe Vatves, J. N. Holliday.—Dated 10th September, 1879. 
The face of the cy ~ ond has one exhaust port and two steam 
vice versa with 


the block is a box valve with just sufficient lap to cut the steam 
entirely from the of the The of the box valve closes 
the same time as it shuts the steam off the block, causing the steam in 
the to be locked in. 


counterbalanced by spherical a! of refraction. Having 
me be given to it at pleasure by means of systems of pairs of lenses, of wh: 
' one is vex and the other plano-concavs. 
engines an rend sD Orting Une OUTSIGS Cage O Ure 
‘a lip or internal flange, and on the rim are projections through which 
oa bolts or rivets . To the front end of the tender is fitted a tool box or 
8 
ti 
al and the same piece of steel. The calks are hardened by tempering while 
yy the body of the shoe is annealed to render it Jess brittle, 
i} mixture through the piston or cylinder, or both, and the 
ad combustion drives the piston out to its complete stroke, and on the 
aM return stroke draws in a similar charge at the other end, which is also a 
, fired by the piston uncovering a port, and the motion continues. The 
iB engine can by this ent be made single or double-acting, and 
ery Of tne Wheel 18 pro’ @ series OL levers cen 
ee inner projections and extending sideways beyond the wheel, the extremi- 
¢ controlling of the regulating m im is effec y the action od. 
na bar of metal movable in relation to the armature or to the core, of 
almonds, and one part chrome yellow. e roller when made is imme: 
H for ten hours in a bath composed of one part sulphate of alumina, one 
plate wi 
plate under the box. The mould cavity is shaped to give a four-sided 
obelisk form to the clay, the plate being tapered to make the top and 
bottom inclined to each other, whilst the sides are also shaped with un 
inclinaticn to each other. As one cavity comes under the box the other 
is opposite . anes which forces the clay from it on to a board on 
which the ling operation is effected by a palm piece, shaped and 
moved to imitate the action of the hand. For ceoubiing the rolls into 
pipes each machine is made to work with a single pair of half moulds. 
to = ; _ _ or arm. ; nut carries a tool holder and 
slide similar to the slide rest of a lathe, so that the tool can be readily 
moved to and from the surface of the pipe to be cut, as tho nut and 
cutter thereon rotates around it. 
| 1s a | | 1s | 
the screw into the tapered compressing part, the interior of which is 
made very rough so as to prevent the material turning round on the 
screw. 
3536. Horse Gear ror Optaininc Motive Power, H. Crowley.—Dated 
Srd September, 1879.—{A communication.) 4d. 
f el wheel is supported on brackets fixed to the 
: eis an upright shaft, on which is a mitre wheel 
in, a8 may now one by the signalman bolting the points for the 
main up line in consequence of such breakage of rod. 
$5650. Bicycies, 7. Forshaw.—Dated 4th September, 1879. 6d. 
The back is made up of two parts lying parallel to each other, each 
‘ part at its rear end having a fixed or swivelled axle carrying a trailin 
wheel. The back bone is provided with a handle and two cupped 
segments and suitable links, so arranged that by turning the handle one 
way the two parts of the back bone are separated so that the wheels — 
ttand each Od. 
A shaft carries three radial bifurcated arms forming an integral part of 
3554. Potato Dicoine anp Cotiectinc Macuinxe, @. Russell and the shaft, and of a circular web which connects the arms together. In 
’ he fork of each arm is a die block. of first one is secured 
° motion about this joint. From the other joint a second lever is 
3624. Mawuracture or Iron anp Street, H. C. Bull.—Dated 9th Sep- 
elevavor consis an endiess band is driven pinion, and 
4 behind it is_a top and weed separator consisting of end w 
6d. 
; ports, 
' 'o the end of the plate on the meeting rail of the lower sash is attached steam 
t a spring, the free end of which jects about half way along the edge of ports. The sliding block has three ports, those on the face side being 
3 the plate and carries an incline ae athumb plate. When the arm of widest, and allowing steam and exhaust a clear passage and full pressure 
the fastening is turned from the m rail of the upper sash and made of steam to bear on piston at an: of the cylinder. On the back of 
: to pass under the catch on the mec’ tail of the lower sash it passes 
F over the incline on the end of the . depressing the incline. The 
; arm in assuming the fastened position passes over the incline, which, by 
the action of the spring, snaps into its normal position and prevents the 
A 
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OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 
(From our own Correspondent.) 

Less unsatisfactory indications characterise the Staffordshire 
iron trade this week. Upon the whole slightly more is 
being done at the mills and forges, and the improvement 
relates to best and common iron alike. Too much must not be 
made of this improvement, for the cnsmaphores machinery is 
still upwards of r cent. of the whole, Iam happy, how- 
ever, to be able to add that the week has improved as it has gone 
on, and that there are firms who yesterday—Wednesday—and 
to-day have received more new orders than upon any similar days 
of the week for nearly two aan ee 

Upon ’Change in Birmingham to-day makers of common sheets, 


of common bars, and of some i and plates were asking an | th 


advance upon their quotations of last Thursday by from 2s, 6d. 
to 5s. The common sheets are selling somewhat largely, for the 
keg and cask-making, and for similar uses, as well upon export 
as upon home account. Common bars are going a little more 
freely to certain hardware firms. The angles and the plates are 
still A steadily increasing inquiry for engineers’ use. e prices 
realised are subject to much variation, and are determined by 
makers at time of sale. 

Sheets for galvanising were, however, quoted at less money in 
Wolverhampton yes and in Birmingham to-day by 10s. per 
ton in some instances. who at the earlier date were askin 
£8 10s. for singles, are, some of them, this week not lntispened 
to accept £8. But those who then required £9 10s. still decline 
to sell at under that figure. : 

There are boiler-plate mills at which more is this week being 
done, at, it is assumed, slightly weaker rates ; but there are other 
firms who are still quiet, and report the demand from Lancashire, 
from the South West, and from the West of England as remark- 
ably F Sng To-day ‘‘ Monmoor” plates could not be bought for 
less than £10 10s. per ton. 

The marked bar firms would not take less than £9 for their 
high-class bars; good medium bars were tiful from £8 10s. 
10s.; common bars ranged from £7 5s. down to 

6d. 

Nail rods were dull of sale, and nail strips found only few pur- 
chasers ; but gas strip was in better request than at this time 
last year, and strip for cotton tie stamping sold with encouraging 
freedom, considering that the baling strip trade keeps only quiet 
as to new transactions. 

Galvanised sheets are in a little better: demand, and some of 
the leading establishments are sending away heavier total 
tities. For 24 w.g. the quotation to-day was 
business could be done at that figure. 

There is most doing in the pig iron department in foundry 
samples. The dry weather has encouraged corporations, and 
a boards, and joint stock companies to proceed with their 
operations in the laying of mains for water and gasworks in 

cular; and they are further encouraged by the little less 
money at which contracts may be now placed’ with the founders 
than when the raw iron was running up so rapidly. Pigs for 
mill and forge consumption sold a trifle better yesterday and 
to-day than a week ago. Prices were, however, stronger upon 
the week than the slightly improved demand would of itself 
jeay- Common qualities were firmer in sympathy with the 
ter condition of the Cieveland market. All-mine firms 


demanded more resolutely than before from £4 to £4 5s, At] th 


£4 10s. excellent hematite pigs were offered, and there were a 
few consumers who were able to buy some brands at £4 5s. 

The production of pigs steadily decreases. Blast furnace 
open? continue to avail themselves of the quietude in the 

and to make alterations and repairs, while others are blowing 
only part tuyeres. Altogether there are eight furnaces fewer in 
ve operation than a month ago. They are mostly 
down, not wholly blown out. 

Ironstone, and iron ore, and are in quieter request. 
One limestone merchant reports reduced sales to the extent of 
400 tons a week. Consumers of smelting materials who are 
keeping their furnace plant fully going hesitated to buy both 
yesterday and to-day, ——s their resolve to work down 

so long as pigs are difficult to sell. 

Coke,. delivered, was quoted to-day at Durham 21s, 6d. to 
24s.; South Wales, 20s. to 2ls.; and Derbyshire, 18s. to 22s. 
These prices are mostly a drop of 25 per cent. upon recent maxi- 
mum quotations, but are an increase of the same amount upon 
the minimum rates which prevailed before the revival set in. 

was much offered in Birmingham and Wolverhampton, 
and consumers might have supplied their wants at a little less 
money than a week ago, as well for furnace as for household 


samples. 
It is of t significance in connection with the future fuel 
pply of the district that the finest deposits of the old South 
Staffordshire field have reappeared so near to Birmingham as the 
Hamstead sinkings. A half-century’s supply, at the rate of 
about 4000 tons a week, of the finest thick coal is shown to be 
available upon that estate alone, and beneath the 
which is eight yards in thickness, there are the heathen seam, the 
valuable gubbin ironstone, and the fire-clay coal. The Ham- 
Company, at its annual meeting last Friday, resolved to 
put the remaining £60,000 worth of shares upon the market at 
par, so that the second shaft may be sunk, and the operations of 
inning d without any burden of royalty. The 
district is outside the Mines Drainage area, which in that direc- 
tion terminates at the pits of the Sandwell Park Colliery Com- 


pany. 

A conference of miners, claiming to represent the whole of the 
districts of South Staffordshire and East Worcestershire, has 
been held at Great Bridge during the week, and after a lengthy 
debate it was resolved, by thirty-eight votes to ten, to give formal 
notice to the masters on the 1st June to discontinue the Birming- 
ham —— under which the men’s wages are now regulated 

slidi: 
t 


Abou colliers in the North Staffordshire district are upon 


ham Town Council have determined to cover in 
the Smithfield Vegetable Market, and to effect other improve- 
ments in connection with the same building, at a cost not 

000. At a meeting of the Council on Tuesday the 
plans for the execution of the work were approved. 

Notice has been served upon the master chainmakers in the 
East Staffordshire district that unless an advance of 10 per cent. 
in is conceded at the expiration of fourteen days, the 
will teen cab en Themen are at nt being 
paid under what is known as the 4s. list, but which they all 
amounts to 16s, week for each man and half as much for 
woman and youth. 


NOTES FROM LANCASHIRE. 


uan- 
£17, but very little | within £ 


thick coal, | £3 


these terms. This may be some indication of an early recovery, 
but for the present the action of holders of second-hand iron keeps 
the market S a very unsettled condition. ‘There is no doubt that 
the suspension of the American demand threw a good deal of 
iron upon the hands of shippers, and not a little of this is at 
nt being forced on the home market at low figures, specu- 
mee in many cases having made a profit upon the rise, 
being now prepared to pay the differences upon -iron they 


of the export demand. 
addition to this, that there is:great difficulty in getting 
some buyers who have yet quantities to receive to take their 
deliveries, makers are compelled to. put into stock a good deal of 
iron which ought otherwise to be going away. For delivery into 
4 per cent., for foundry and forge qualities, but a less 
By be taken to effect sales, 
Coal and — out one of 
its furnaces for repairs. regard to outside brands, there 
is no very material change. Lincolnehire makers are still askin; 
about per ton, less 2}, for delivery into this district, an 
some iron has been sold at this re, but there are second-hand 
s offering for less money. For good Middlesbrough brands 
elivered into this district ers are asking 48s. 4d. per ton net 
cash, but they are undersold by merchants, and one or two 
ions are reported at 1s, to 1s, 6d. per ton under this 


A very dull tone still prevails throughout the finished iron 
trade, with a great deal of underselling on the of holders of 
second-hand parcels, bars delivered into the chester district 
being offered at as low as £7 to £7 5s. per ton, and hoops are 
reported to have been sold this week at as low as £8 per ton, 
those figures being 15s. to 20s. per ton below the prices quoted b 
makers. The local forge proprietors are still well supplied wii 
orders, but they find great difficulty in getting specifications for 
iron bought at high prices, and I hear complaints that some of 
the American shippers are endeavouring to cancel contracts into 
which they have entered. ith regard to other branches of the 
iron trade there is no material change to notice since last week, 

The second of the three bridges which are being erected by the 
Salford Corporation under an Act of Parliament obtained in 


1875, was opened on puss The first bridge erected was the 
old Trafford Bridge, opened in October, 1878, and of which a 
description has already ap in these columns, The 


opened last week crosses the Irwell and connects Broughton and 

endleton, and has been erected at a cost of £25,100, which is 
100 of the estimate. The bridge consists of double 
lattice girders, with plate girders to carry the roadway. It is 
112ft. square span, and is a very massive and at the same time 
handsome structure. The bridge was designed by Mr. Fowler 
the late borough engineer, but the work of erection and the 
construction of the approaches have been carried out by Mr. 
Jacob, the present borough engineer. The third which it 
7s A will be completed in August next, is the Springfield- 

ridge. 

A very dull tone still prevails throughout the Lancashire coal 
trade, the orders at present coming in not being sufficient as a 
rule to keep the pod going more than three to four days a week. 
For all classes of round coal very low prices are being taken ; for 
engine fuel there appears also to be-less pressure, and although 
é present small production of slack enables sellers to be firm at 
late rates, they find it less easy to obtain advanced prices. The 
average quotations at the pit mouth remain at about 8s. per ton 
for best coal, 6s. to 6s. 6d. for seconds, 5s. to 5s. 6d. for common 
good slack, but where sales are push wer prices than these 


are 

In the shipping trade there has been less doing during the 
week, the then noticeable not been 
tained, and very low prices are ruling in the market, 

The question of railway and dock accommodation for 
the shipment of Lancashire coal has been long under considera- 
tion, and the South Lancashire and Cheshire lowners’ 
Association seem now resolved to take up the matter with 
determination. At the meeting held on ‘Tuesday at Manchester 
it was stated that deputations had waited upon the Liverpool 
Dock Board and the railway companies connected with the dis- 
trict, and it was strongly urged that the trade  seneeelt should 
assist the association in obtaining the increased shipping facilities 
which the district demanded. 

There is absolutely nothing doing in the hematite iron trade of 
North Lancashire and Cumberland. The demand has dwindled 
down in the most marked manner during the past few weeks, the 
decline being quite as rapid as was the improvement which took 
oars at the close of last year. Buyers are now in the position of 

ay as much iron ordered as they want, while makers, on the 
other d, are busy on the contracts they entered into some 
time ago. Nominally, Bessemer qualities of iron are worth £4 
r ton; No. 3 forge, £3 15s.; and white and mottled samples 
12s, Iron ore has gone down in value to 18s. and £1 per ton. 
Shipbuilders are well employed. Engineers have their hands 
full of work. It is anticipated on all hands that the trade of the 
district will lapse to a still quieter tion that occupied at 
nt, and there are evidences which seem to point to the pro- 
ability of this anticipation being realised. 

The thirty-third quarterly statement of accounts of the Darwen 
Mining Company has i n issued. It shows that during the 
past quarter a profit of £36 8s, 2d. has accrued upon the working, 
the balance £2703 is to £2667 8s. 

essrs, jamson and Sons, of Harrington, have purchased 
the Low Shipyard at Workington. The works are expected to be 
in full shortly. 

The Furness Railway Company has this week closed the 
sage between the Devonshire and Buccleuch Docks, inasmuch as 
Mr. W. Gradwell has commenced the work of widening this 
entrance from 40ft. to 80ft. 


ard deepening the passage, so as to 
admit of the largest class of writes 


vessels, 


THE SHEFFIELD DISTRICT. 
; (From our own Correspondent.) 

THE coal trade continues to be very languid, particularly for 
household sorts, the prices for which, however, do not fall as was 
yer = , though one or two collieries are willing to take orders 
at rather easier rates. Collieries producing superior qualities of 
house coal are working from four to five days a week, and the 
approach of summer renders it probable that these hours will be 
further diminished. Steam is somewhat firmer, and I hear 
that the Steam Coalowners’ Association, who usually meet at 

ng ices. presen' ice ton e 
at that figure to companies other large 
consumers is of the very best description. Another 6d. to 1s. 

ton would make all the difference between a profit and a 


ng largel 
the neighbourhood of Ripley, in Derbyshire. 
new co) in the Erewash Vail 


have yet to receive, rather than hold it for a prospective revival | wel 


55s. per ton, less | will 


present interested 
which expire at the close of May. There will be much keen 
competition for the replacing of them. 

The iron markets have been very sluggish during the week and 
prices continue to fall. _ It is particularly applicable to the Shef- 
tield district, but in the adjoining districts of Notts and Derby- 
shire the iron trade is not quite so bad. In pig iron suitablo 


for forge pur a fair business is being done, though prices still. 
continue to decline. The mills there, too, are working pretty 

1, and a considerable quantity of angle and iron 
is being turned out. The | or in the 


that they are able to send home more qnapetane reports to their 
ae eepers in London, 
anticipating a heavy demand for cutlery during the season, are 


e works 


ree acres, valuable r ts at pre- 
sentatives of nearly all the roe ag oad companies in the 
neighbourhood were present at the sale. The bidding started at 
£12,000, and the Fe was eventually sold to Messrs. Hart 
and Newsum, of erham, for £15,200. I may mention here 
that the purchase money was recently to an intended com- 
pany at 000, so that the amount actually obtained by public 
vendors, mortgagees, did not reserve the prope yo 
£12,000, Seotbet important property, the Charlton Ironworks, 
is to be offered for ait unt week, 
The Midland Railway Company appears to have faith in the 
revival of trade in the country. It is now inviting contracts 
for forty new locomotives—twenty passenger and twenty goods. 
These engines are in addition to what the company erects in its 
own extensive workshops at Derby, which are now working 


overtime, 

During last week a amount of Bessemer No. 1 billets have 
changed hands at £8 10s. per ton. No lots were sold under 
100 tons at this price. They were afterwards offered by specu- 
lators in lots at per ton, months’ credit. Since Saturday, 
however, a “drop” has taken place in values, the same material 
having been offered for cash in lots of 100 tons at £7 15s. 4d. per 


ton net. 

I am told, and I have reason to believe it is true, that a very 
pars § inquiry has set in for the commonest kinds of cutlery, 
which are evidently intended for competition with German 
makers. The prices named are actually lower than those 

e' ion was its lowest. quantities of cutlery, in obedi- 
ence to the are being sent out marked “ Sheffield,” the 
material used being simply cast metal. This trade cannot fail to 
have a most injurious influence on the reputation of Sheffield 
cutlery. In foreign markets the word ‘‘ Sheffield” is sufficient 
to secure the sale of cutlery, and tons of rubbish have been manu- 
factured in continental towns and ‘marked ‘‘Sheffield,” and been 
sent to Sheffield to be dispatched to the various markets of the world. 
This business, however, was innocence itself compared with the 
manufacture in Sheffield of cutlery from cast metal, as it is now no 
longer ible to denounce the sham stuff as foreign importations. 
The scissor trade will be the first to suffer by this new departure 
in the history of Sheffield s. It should be.distinctly under- 

that none of the standard huuses are lending themselves to 
trade, and that none even of the smaller manufacturers would 
care to forfeit their name in this way. It is more a business 
of unscrupulous dealers than of manufacturers ; but the unfor- 
disreputable feature is that the stuff is made in 

Messrs. Steel and Garland, of the Stove-grate Works, Sheffield, 
are Sogetnene a splendid collection of their chief manufactures 
elbourne The firm do a business in 

e Australian market, ey are now regularly sending a very 
large value in fireplace furniture of the most artistic and valuable 


character. 
Captain Bickersteth, H.M: inspector of factories for this dis- 


trict, has been appointed private secretary to Lord Kimberley. 
Colonial-office. Captain Blokersteth’s departure will be regretted 


by all the manufacturers who have had experience of his courteous 
and gentl bearing. 


NOTES FROM SCOTLAND. 


(From our own Correspondent.) 
_ In the Glasgow market a fair business has been done in 
warrants, the values of which are expected to recede still further ; 
but so far as can be ascertained, there are as yet hardly any indi- 
cations of an improvement in the demand of iron for consumption. 
The shipments of pig iron last week were, however, larger than 
were anticipated. At the same time, it is apparent that the pro- 
duction is accumulating beyond the requirements for delivery, the 
consequence being that stocks are on the increase. essrs. 
Connal and Co.’s stores contain 438,054 tons, or 1299 more than 
at the same time last week. Still, there are two more furnaces in 
blast, a fact which would seem to argue considerable faith in the 
future of the trade on the part of rs. There is an 
impression that in the course of a few months, probably at the 
beginning of the autumn, we may experience another revival in 
the iron trade, more general as reg: the places from which the 
demand will come, if less pronounced than that with which we 
were favoured from the United States towards the close of last 


The warrant market was as 


47s. 44d. one month. Monday was a oliday, and 
the market was closed on that day. On amo the market 
A number 


at from 46s. 11d. to 46s. 74d. cash 46s. 9d. one month. 

The malleable iron trade is not quite so active, and prices 
although not actually quoted lower, are somewhat easier. 

The shipments of manufactured articles from the Clyde in the 

£4860 for Bombay, a steel barge, £3253, for goon ; £5560 
worth of machinery, of which £2074 went to Rangoon, £1500 to 
£19,800 miscellaneous articles, of 


Berbice, and £850 to Antwerp ; 

(From owt own developed, and for years there is no prospect of there being an which £6150 went to Canada, £4800 to Bris £4430 to Ran- 
I caN scarcely say that there is any real improvement in the | diminution in the supply of coal to: which coalowners can look £1050 to Mauritius ; £9013 sewing for France 
iron trade of this district, because there is a marked absence of | forward with the pect of im sos ees. A very limited End Spain. 
what may be termed for logithnate requirements, and | Gonnage of both and House coal fe kelag cont | Tho quite tiny 
ang gh ts eth market at extremely low to London and the south, though rather more is being done in | werea few weeks ago, although there are as yet few complaints 
There has, er, @ considerable amount of ve aae ae ee ae the eastern counties. When the Baltic | as to scarcity of employment. There is a healthy activity in the 
inquiry, with a disposition to purchase where buyers could obtain | ports are open, the export of steam coal from Grimsby | steel works, Tho new works being erected by Mr. Colville, of 


reacts upon several branches of industry, though 16 1s dimcu : 
see why this should be the case, as the amen ae | of iron : 
should stimulate rather than depress other branches. It may be 
taken for granted that as soon as trade has recovered from the : 
artificial prices produced some time ago by speculation, business ay 
become more settled and more work will be done, though Bg 
there is not much hope of any general improvement in the home & 
demand for goods, until the prospect; of the next harvest are ; 
stocking for it. 
An important sale of freehold iron property 
Sheffield on Tuesday, viz.:—-The Rotherham Ironw 
occupied by Messrs. G. and J. Brown, Limited. : 
consisted of the mills and forge department, the iron de- ; 
figure artment, the nut and bolt department, and the tire a 
Re rtment, the whole of the fixed machinery being included 
| 
strike against a 10 per cent. reduction in their wages. e men ; : 
refuse to commence work unless at the old rate of pay, and they 
have thrown themselves La. the funds of the union. : 
Messrs. E. P. and W. Baldwin, of Stourport, have been y 
awarded the first prize gold medal at Sidney for their exhibits of Se regards quotations on ; 
tin-plates and sheet iron. _ : Friday, but a large business was nevertheless done. In the fore- 
A firm in Wolverhampton is about to lay down new machinery noon transactions were effected at from 47s. to 47s. 44d. and “2 
for stamping cotton ties to the order of United States customers. 47s. 14d. cash, and 47s. 6d, to 47s, 3d. one month; while the 
afternoon quotations were 47s. to 47s. 3d. cash and 47s. 14d. to 
lots = 478. = and 48%. cash, Boe 
Business was done on Wednesday between 47s. 3d. and 47s. cash. 
08s. 
Although the coal trade is very inactive new shafts and new ; K 
te 
t of the 
¢ 
va 


‘ 


chants are no doubt a necessity, and there are in the Middles- 
brough district several who have done good service to the trade. 
But the recent advance of prices called forth quite a shoal of men 
who have done infinite mischief to the trade. Messrs. Connal 
and Co. now state that they have in store 83,980 tons of Cleve- 
land iron, which is a decrease of 935 tons during the week. In 
legitimate trading prices ought not, for two or three weeks atany 
rate, to exceed more than 2s. 6d. per ton from the present level. 

The returns of the Cleveland [ronmasters’ Association for the 
month of April have just been issued. They show an increase in 
makers’ stocks of 12,948 tons as compared with March last, but a 
decreese of stock in makers’ and public stores of 26,571 tons. 
The net decrease of the district, is therefore seen to be over 8000 
tons. The returns are sufficiently interesting to quote almost in 
extenso 


Fu Furnaces out or Furnaces 
blowing damped down, built. 
Total April 30, 1880 


*Total April 30,1879 .. 52... .. .. UWB .. 165 
* In April, 1879, the number cf furnaces blowing was affected by the 
on of work at the colleries. 
The Consett [ron Company, Messrs. Samuelson and Co., and Sir W. G. 
and Co., hay ach one furnace in course of erectiémo— 


MAKE OF CLEVELAND PIG IRON. 


Portof Total of March 31, Feb. 31, 
ending March ‘ons. 
Jind +0 134,688 .. 163,027 .. — .. 89 
ionth ending April 
132,974 .. 162,296 .. 89. — 
Decrease upon March, 1880 801 
ncluding hematite and spiegeleisen 
Month ending M: 1,838 . 21 
Month ending April 30th, 1880 .. .. 39,393 .. 22 = 
Decrease upon March, 1880 oo 2,445 
Total make, March, 1880 .. .. .. .. 204,865 .. — .. 110 
Total make, April, 1880 .. .. .. .. 201,619 .. 111 .. — 
Decrease upon March, 1880 .. 3,246 
SHIPMENTS FOREIGN OF PIG IRON FROM PORT OF 
MIDDLESBROUGH. Tons. 
Month ending March 3ist, 1880 .. .. .. «. 56,119 
Month ending April 80th, 1880 .. .. .. 61,414 
Corresponding month last year .. .. .. «+ 38,904 
Increase upon April, 1879 22,510 
SHIPMENTS COASTWISE OF PIG IRON FROM PORT OF 
MIDDLESBROUGH. 
Month ending March 3ist, 1880 .. .. .. 28,256 
Month ending April 30th, 1880 «. 26,604 
Corresponding month last year .. .. .. 26,344 


Increase upon April, 1879 260 
MAKERS’ STOCKS OF CLEVELAND IRON. 


Tons. Total of district. 
April 2680 .. .. .. oo 89,007 .. ... HSB 
Increase upon March, 1880 .. .. .. 12,948 
STOCK IN WARRANT STORES. 
blic stores, March 3ist, 1880 . 121,51 
Makers’ stores, March 3ist, 1880 .. .. .. .. «. 51,079 
Makers’ stores, April 30th, 1880 .. .. .. .. .. «. 45,585 
ABSTRACT. 
Decrease in make of Cleveland iron upon March, 1880 .. 801 
in makers’ stocks upon March, 1880..__.. 12,948 
Decrease in stock in public stores upon 21,077 
Decrease in stock in makers’ stores, upon March, 1:80 5,494 
* In North-Eastern Railway Company's stores .. 16,155 
In Messrs. Connal and Co.'s ditto... .. .. 84,287 
100,442 
Since my last letter there has been a disagreement in the manu- 


factured iron trade So of work on a 
of ironworkers sho ya ng 
basis of which was to be the returns extracted by Mr. E. 
Waterhouse, accountant, from the books of the iron manufac- 
turers. A ramen average amount per ton was Sn ne 
posed to exist, wages were regulated accordingly. Upon 
an investigation for the four months ended April it was 
found that the real a’ price was considerably below 
that which had been eal and consequently the ironworkers 
have been asked to submit to a reduction of 5 per cent. They, 
judging by the prices which have been quoted in the newspapers, 
expressed their dissatisfaction with that proposal, and that dis- 
satisfaction has now culminated in a strike at nearly all the works 
in the North of England. It is calculated that fully 7000 men 
stopped work. Meetings have been held, by the work 


addition to the steel rail res 

Most of the works in th Wales are fully employed, but 
trade is not so in the Forest of On Saturday last 
Messrs. Crawshay blew out one of their furnaces, and reduced 
the other furnacemen 5 per cent. 

At Swansea there has been no falling-off in either of the 
industries. 

In some quarters, which I will not name at present, there 
seems an antagonism arising in the tin-plate trade between 
masters and men, principally the wish of the majority of the 
association to limit the make. 

New tin works are now started at Ynysmedw. Good brands 
of tin-plate can now be obtained for 20s.; inferior less. 

I note that steel rails can be bought from £7 10s. to £8. 
Makers will not yet alter quotations of other kinds of iron, but 
list will give some idea of prevailing prices. ‘ 

Newport shipping and coal industries have sustained a loss by 
the death of Mr. Cartwright, which has just occurred. 

I must not pass by unnoticed a very fine and powerful winding 
engine from Messrs. Fowler, of Leeds, placed at the Coedcoe, 
Rhondda Valley; when completed this colliery will turn out 
2000 tons per diem. 

Lowest quotations just to hand are Welsh common forge pig, 


45s.; Bessemer, 71s. 6d. Every ~ transactions are now 
watched with extreme interest, and it is confidently believed that 
a turn is at hand. 


PRICES CURRENT. 


San eateries are corrected up to last night, but it should be 
borne in mind that in many cases makers are prepared to quote different 
terms for special contracts. It is obviously impossible to specify these 
cases and terms, <a more than the market quotations and 4 


prices. Readers also refer to our porrespondents’ letters. 
PIG IRON AND PUDDLED BARS, 
ScoTLanp— £8. d. | £8. a. 
G.m.b.—No. 1.. .. .. 2 9 6 Glengarnock—No.1 .. 214 0 
No. 3.. .. Abi No.3 .. 211 0 
Gartsherrie -No.1 .. 215 0) Dalmellington—No.1.. 210 0 
No. - 210 0 No.3 ...2 7.6 
Coltness—No. 1 e 317 6| At Ardrossan. 
No. 2 - 21 
Summerlee—No. 1 214 0 Shottse—No.1.. .. .. 216 0 
Monkland—No.1.. .. 210 0° 
Clyde—N 
. LEVELAND— 
No.8 .. 28 0 
At Broomielaw. No. 4, foundry .. .. 118 6 
Calder—No.1.. .. .. 218 6 No.4, forge .. .. .. 117 6 
BM Mottled or white .. .. 116 0 
At Port Dundas. Thornaby hematite .. 6 5 
AR—MONMOUT No. 8 tin-plate pig iron, 130s. at works. 
4 No. 3 foundry pig iron, 85s. 0d. do. 
£s.da. £38.4. 
Wa.es—lIron rails, f.o.b. - 8 5 Oto 810 0 
Iron f.0.b. ee 85 0t. 000 
DersysHirne—No. 1, at Sheffield .. 87 6t0000 
No. 3 oe 8500000 
LancasHirE, in Manchester—No. 3& No.4 215 O0to 0 0 0 
Hematire, at works, Millom “ Bessemer "— 
No.1toNo.3  .. us oe 410 Oto 415 0 
Forge, mottled and white .. oa oe os - 415 0 
Maryport Hematite—No. 1 to No. 3 - 410 Oto 415 0 
Puddled Bar— 
Wa.es—Rail quality, at works ee 560 0t0 000 
CLEVELAND, delivered on trucks ee - 412 6t0 000 
léin., plate quality, perton 415 0 0 0 
LaNcasHIRE oe ee 50 5 5 0 
MANUFACTURED IRON. 
Guaseow, f.o.b., per ton 81 000 
Wates—At works,net.. .. 810 000 
Mupp.essroven, at works .. 80 0t0.000 
Boiler Plates— 
os 10 0 Oto 0 0 6 
LaNncasulRE, to 5 cwt. each plate + 910 0tol0 0 0 
SHEFFIELD .. os od 1010 0 0 0 
Bow ine and Low Moor— 
Under 24 cwt. percwt. 1 2 0t0 170 
4cwt. up to7 cwt.and upwards... 110 Oto 119 0 
STAFFORDSHIRE, per ton os se -- 1010 0t013 0 O 
free ontrucks .. 810 0to 000 
Guascow, f.o.b., per ton oe - 815 0t 900 
Angle Iron— 
Bow ine and Low Moor, per cwt. .. oe . 120 
STAYFORDSHIRE, per ton oe 9 0 0t01010 0 
ee oo ee 8 56 Ot 810 0 
SrockTron os ae + 8 0 0t. 000 
Rounp Oak ée 10 2 6t015 0 0 
CLEVELAND 77 6to 710 0 
WELsH ‘ 8 0 Oto 810 0 
Gxasocow, f.0.b., per ton ‘ 80 0t 000 


** Nickel, per Ib., 28. 6d. to 3s. 
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the towards A | men’s leaders, who strongly that the operatives should abide} Bar Iron— 
few days ago the anvil for the large steam hammer was finished. by the sliding weale arrangement. It is scarcel that Low Moor and Bowuine, percwt... .. 019 Oto 1 4 0 
It weighs 140 tons, and is said to be the largest hitherto manu- strike will continue long, it is more ly that it will Sen pe ten oe Oe fy tee4 Q 
fi in _ | be broken up sectionally rather that it will terminate as a M 
In the coal trade there is little activity, and as the spring ship- | whole. erchant Bars— 
ments are now all but d an improvement of any conse-| The North-Eastern traffic returns for the week ended Ist of Ft ad + te we eee we FO Oto 715 O 
quence is hardly anticipated before the end of the summer. The | May show an increase of 079 as compared with the corre- 
returns from the various ports on the east and west coasts alike | sponding week of last year. It has been stated that the differ- Gtascow, f.0.b. org. heey ee a ee 
despatched at | ence is accounted for by the fact that in the months of April and from warehouse 8 0 Oto 0 0 0 
the same time last year. Prices are so low that orders could not | May of last year the great Durham strike was raging. It ” H aot ae ess, ee Oe ee 2 ee 
fail to be attracted were the demand favourable. should, however, be remembered that although that was the case ” te se ee a Or ee 
The reduction in the miners’ wages has now become general in | coal was being brought from distant parts, and consequently} Nail Rods.—Grascow, f.0.b., perton .. 710 0to 0 0 0 
its amount varies | yielding revenue to the railway company. The present increase} Raile—Guascow, f£.0.b. per ton 710 0to 8 0 0 
from 6d. to 1s. perday. As yet the miners have not shown any | is unmistakeably a sign of a r condition of trade, and I still CizvenaxD |. ID 7 0 0t0 0 0 0 
goin about the collieries advis- | adhere which made on one or two occa- Wa 
them to ri output sions e depression is only of tem Railway Chairs—G: 
asked for an advance of w on the ground that the trade has | mineral traffic. Sheete—G “ svi ai aes 
much improved. It is understood that their request has been| The coal and coke trades are tolerably firm. In steam coal nanoow (singles), per ton... ..' 910 0 t0'le 0.0 
declined, because there are at present extremely few new orders —— the demand is brisk, and prices are well maintained. se ee we oe 810 00-9 50 
coming in, and asa rule where establishments appear to be busy, have nothing new to report with regard to the STEEL. ; 
~ finishing work which has been some | trades, which are only quiet at present. works— £84. 
In Spring steel 13 0 Oto21 0 0 
During the month of April there were 27,000 tons of shi Ordinary castrods .. .. « 17 0 O0to% 0 0 
launched in the Clyde, being larger than that of WALES AND ADJOINING COUNTTSS. Fair average steel .. .. 28 0 0t0 36 0 0 
exhibition of neval sed marine engineering models THE coal trade continues to be characterised by great vitali 
or jon . | showing an upward tendency, while scriptions are firm. It 

_ The West of Scotland Association of Gas Managers held their | js true that coke has not maintained the high quotations asked Specialtool .. .. .. «. +. 76 0 Otoll2 0 0 
annual meeting at Hamilton a few days ago, when a number of | some months ago, but the demand is good, and if contracts have Sheteld sheckuhipgldies cell ak - pe - =a z 
papers on the manufacture of gas were read and discussed. been made at 17s. and 18s., as much as 20s. per ton has been Sheffield steel boiler plates so. nde 1 ccna 

obtained lately for smaller quantities. While Booker’s Works 60. 
are again brought into public notice by the examination before Bessemer pigiron .. .. «.. 615 Oto 710 0 
isgratifying to know e value of the pro was im- ISCELLANE METALS. 

(From our own Correspondent.) provedthisweek by the winning of the Wing ous £84 
THE iron trade since my last letter has been firmer, and is coal may not generally be known outside of the South Wales| Co); ee Rae perton 60 0 0to60 5 0 
to some small extent have ined their normal ition. | coal basin, but it is one of the most valuable seams of the white h cake and ingots ee + e 6510 0 to 67 0 0 
dissatisfaction which is prevailing amongst the Cleveland | ash series, being the 9ft. seam of Aberdare, Merthyr, and Dow- Best -. +s oe oe 67 0 Oto 69 0 0 
miners, and which has ly come to an vutburst amongst the | lais, and the RRisca Black Vein of Monmouthsh Mush 4 
ironworkers, has not affected sales of iron. The demand has | referring to it, states that a very brilliant shining coke is obtain British blocks, refined “c. tog aes 2 Oa ae 
been fairly brisk ; shipments have been , and consequently | fromit at acostof 2-812 per cent. lost in coking. Inanalysis itshows 
makers ve felt themselves justified in holding out for | carbon 95°682, dark grey ash 1°500; further that it is the purest Lead. pig , 1920 0to0 0 0 
r In f the position of the market at the | anthracite, and contains the most carbon of any coal. The coal 
present moment is really more healthy than it was in the | now won is 5ft. 9in., of large a and has given quite a flush ey ro ee oe 
time of inflation. ers are asi 40s. for No. 3, and | of expectation at Pen , as it is admirably adapted for tin- Spelter—Silesian 20 0 0t020 5 0 
considering the cost of production and the relative position of | plate, and will materially strengthen the tion of things at Viper Sree te unre. we Sk 
other ironmaking centres, that figure would yield a fair reasonable | these works. Zinc -English sheet 23 10 0 to 28 0 0 

profit to makers. It is to be regretted that so many merchants; A new and powerful rain engine of make Ph Ce a ae 
exist whose sole business it is to endeavour to snatch a profit for | has just been placed at Rhymney Works, where trade continues Sn" 00 0 Oto 116 0 0 
themselves at the expense of the trade e mer- | brisk, and I hear that it is in contemplation to make a further ** 7. 198 0 Otola9 0 0 


COAL, COKE, OIL, &c. 


Coke— £8.d. £8. d.| Coals, best ton— 
Cleveland, at ovens 0 15 6-0 16 6| South Durham .. 0 8 6—0 140 
+» 0130-0140) Derbyshire— 

Sheffield, melting 0 18 0—0 19 0 Best, at + 0 800110 

-- « 1 20-0 00 Convert: « 0 76-0 90 

South Yorkshire—. e cashire— igan prices— 

ch .. .. O11 2—O01811 A 0 800 86 
Silkstone,house 0 10 4—0 11 6 Pem! 4ft. 0 60-0 66 
76-0 90 Forge coal .. 0 50-0 56 
Stcam *.. 0 638-0 70 Burey « © 40-0 46 

im; less 0 8 30 10 6| 
House, at port 0 79-0 98! 96100-0000 
Small steam .. 0 23-0 36) Rareseed, brown 27 10 0-00 0 0 
Small house .. 0 830 89 

Glasgow—Per ton, f.o.b.— tars Engl. pale 29 10 0-—CO 0 0 
Main.. .. .. 0 66-0 70 
Splint 0 69-0 70 
Smithy .. .. 0 11 18 0| Tallow, cwt... .. 42 0 04260 

* Supplied to railway companies and large works. 
PRICES CURRENT OF TIMBER. 
Teak, load 36 Quebec pine, 2nd 0 10 
©, 
ce 

pitch .. 3 5 410 8rdand2nd 710 810 
Elm 410 8t. Petersburg ..18 0 16 0 
Ash .. .. 35 410 Finland .. .. ..1010 1110 
Dantsic & Meml.oak 310 5 0 Wyburg .. .. .. 810 ll 0 
+s oc of of 3 & 410 | Battens,allsorts .. 60 9 0 
» undersized .. 110 2 0 | Froortngsps.sq.oflin.s. d. s. d. 
» Riga... .. .. 810 46 First ybllow 10 0 15 0 
» Swedish .. .. 110 2 5 » white .. .. 8 6 10 0 
W: log.. 8 0 610 Second quality .. 7 6 ll 0 
Lath, Dantsic,fathom 6 0 7 0 Mahogany, Cuba, s.d. s. d. 
St. Petersburg. 810 9 0 superficial foot. 06 09 
Deas, per C, 12ft. by Mexican, do. .. 0 4 05 
by 9in. :— Honduras, do. .. 0 0 6 

Quebec, pine Ist .. 14 0 24 0 
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* found that a large addition of man 


THE IRON AND STEEL INSTITUTE. | 
In our last impression we gave an account of the pro- 
ceedings of the Institute on Wednesday and up to 
midday on Thursday. At that time three papers 

had been read, and discussions took place on the 
together. Of these, one was on the dephosphorisation of 
iron in the Bessemer converter, by Mr. R. Pink, of 
Hoerde, Westphalia. Another was on the manufacture 
of Bessemer steel and — iron from phosphoric pis 
by Mr. C. B. Holland and Mr. C. A. Cooper, Sheffield ; 
and the third was on reactions in the o hearth pro- 
by Mr. A. Willis, Swansea. Of these papers we 

bstracts last i i 


published a J week. The discussion on the 
three papers occupied almost the whole of the Thurs- 
day afternoon sitting. Mr. Snelus spoke of the ex- 


rience of the past few months with the Thomas- 
Bilchrist process, and said that success was both practi- 
ally and commercially assured. He stated that sulphur 
could be eliminated as well as phosphorus by conducting the 
Bessemer operation in a basic lined v It had been 
ese need not be 


made to procure malleability, and Messrs. Holland and 


. Cooper could cite instances of ——— of malleable 


metal without any addition of spiegeleisen. He con- 
sidered it wholly unn to have any appreciable 
quantity of silicon. It had been found that the loss of 
iron in the overblow by the new process was not what 
had been expected, and that there was less iron in the 
slags than by the ordi rocess. The quantity was 
not sufficient to carry o e phosphoric acid, which 
showed that the phosphorus had gone off with the lime. 
He thought the new Fagen suitable for the production 
of cutlery steel, as the prime necessity in an — tool 
steel was, absence of silicon, of excess carbon, and phos- 
dee 0°02 of one per cent. being sufficient to make the 

ifference between good and inferior cutlery steel. He 


_ said that metal blown in a basic lined converter does not 


absorb oxygen as it does in a converter lined with the 
ordinary acid materials, and for this reason he considered 
it unnecessary to add manganese to secure malleability. 
He suggested that the explanation of the non-a 
sorption of oxygen was that the oxide of iron, usually 
formed at the end of the blow and dissemina’ 
through the mass of iron, making it red and short, is, when 
a basic 3 is present, dissolved out of the bath as a 
ferrate of lime, thus leaving the iron and preventing 
red shortness. He referred to the simplification of the 
operation explained by Mr. Ho , consisting in 
pouring out the larger proportion of the slag before 
manganese was added and completing the blow before 
taking samples, which could be done when the metal was 
ee Sa ae into the moulds. He thought the process 
sho be called the “basic” process. Mr. Riley 
referred to the satisfactory character of the blooms and 
rails produced at Hoerde by the new process and sent off 
to America with rails and blooms produced by the 
mer process. In America the process was not yet 
in extended use. Tests and analyses he had made 
showed that phosphorus could be even more effectually 
eliminated by the methods adopted with the 
Bessemer process. The latter he considered the best 
process for production of soft steel because of its com- 
plete elimination of silicon and the certainty respecting 
the quantity of carbon. He was assured that there were 
no difficulties connected with the dephosphurisation of 
phosphoric pis 7 the basic process which cannot be 
overcome. . Windsor Richards said that white iron 
could not be used in Cleveland because the sulphur 
became excessive owing to the cold state of the blast 
furnace. He said that their working with the Thomas- 
Gilchrist process at Bolckow, Vaughan, and Co.’s works 
showed them that the output was not so large as was 
required, and that they therefore had extended their 
plant by special additions, some of which are nearl 
ready. Mr. Holley, of New York, said that the difficul- 
ties which yet remained to be overcome in the prac- 
tical commercial extensive adoption of the Thomas- 
Gilchrist process were of a mechanical kind, and 
would therefore be overcome. Mr. I. Lowthian Bell 
said that his experience in the behaviour and life 
of steel rails gave him proof of the difference in 
the quality of steels which may be of the same com- 
ition, and he therefore could not with Messrs. 
olland and Cooper, who stated in their nn that two 
steels of the same composition would have the same 
quality. He thought, also, sufficient importance was 
not attached to question of over-blow by Mr. 
Snelus, as he had not witnessed any basic process blow 
unattended with a very considerable quantity of brown 
smoke. He asked Mr. Snelus how, if this over-blow were 
not required, he transferred the phosphorus, existing as 
such in the iron, to the lime. ere the phosphorus in 
the slag was in the condition of phosphate of iron or of 
lime, it clearly did not exist as phosphoric acid ; but no 
kind of reaction could convert phosphorus into phos- 
phate of lime, excepting by the interposition of oxygen 
gas. It was required to convert phosphorus with phos- 
phoric acid, and he should like to see the reaction 
which, out of phosphorus and lime, could give them 
phosphate of lime. He did not deny that the elements 
existed in the bath. There was free oxygen at the latter 
of the process streaming up through the iron, and, 
ving oxygen and phosphorus and lime, no doubt acids 
exist in the bath or the elements in the form of phos- 
phate of lime, but he did not think that this was 
the mode and form of reaction which might be 
brought into operation. He remarked that in the 
analyses given there was a considerable quantity of iron in 
the slag and the phosphorus remained nearly stati i 
It could not be He nes that the presence of silica or sili- 
con in the iron was the reason why the phosphorus still 
ined there, because in one case in the analysis of Mr. 
Pink, namely, the after-blow of 4} minutes—the silica 


remained the same. It 


and yet the phosphorus 
appesied to increess until the latter’ portion of 


ted | quality than rail steel. 
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the blow, which he mupeones was the after-blow. 
He then referred to the waste of metallic iron, 
which Mr. Snelus had estimated at but 10 per cent., 
while Mr. Pink had found it ina icular case 7 per 
cent., but the average 17 per cent. He then obj to 
the claim which had. been lai i i 


ty, for rails 
made by Messrs. Bolckow, Vaughan, and Co. had been 
met between 0°05 and of 1 
cent, of phosphorus, and great i ity was shown by 
the analyses given in the paper. carbon was, more- 
over, very low for rails, and the North-Eastern Railway 
Directors were now acting on the belief that one of the 
causes of the inferior durability of the steel recentl 
produced was the small = of carbon in the s' 
and they were consequen' Emr using rails having from 
0°4 to 0°5 of 1 per cent. carbon, while the analyses given 
in the papers under discussion showed only about one- 
tenth that. Mr. Richards, Mr. Snelus, and others 
referred to the fact that a very much r quantity of 
steel was turned out from one pair of converters in 
America than had yet been done in England, and no 
satisfactory explanation was given of the fact. Some 
speakers thought that the American workmen worked 
harder than ours, but the President, Mr. Williams, thought 
that was not the case, and any such difference would 
not explain the far greater output. He thought it was 
entirely due to the extensive employment of mechanical 
oa and large blowing engine power. Mr. Pink 
and Mr. Richards thought that larger converters would 
procure the larger output. The President also thought 
that uniformity of product was more a question of 
experience, and —— in furnace management, an 
perhaps less of chemical examination, than was usually 
admitted, and he did not think that mixture of pigs 
would improve the quality. 

Mr. 8. G. Thomas, one of the inventors of the _, 
said that 93 per cent. of the whole of the steel produ 
the contained under 0°3 per cent. phosphorus. 

e said they plumed themselves on the carbon being low. 
It was a fact that mild steel with low carbon brought a 
higher price than hard s' and that was a very 
reason for making it, and steel low in carbon was 
specially design to make plate steel, a higher 
Dephosphorised steel, he 
said, was actually in better demand than the ordinary 
hematite steel, and particularly for mill qualities. 
With respect to regularity of product he said that the ten 
or twelve analyses given by Mr. yee Pd were unsampled 
steel ; but if they made a high quality there would be 
one test, and by that means they would get that greater 
regularity which Mr. Bell would like to have. There was 
no difficulty in putting in any desired quantity of carbon. 
It was generally considered that they had a little too 
much phosphorus, and it was desirable perhaps not to 
have so much carbon. He thought the waste would be 
very little in excess of the ordinary process. At Creusot 
they had found their waste excessively small, and in 
Belgium their waste for a period of six months had been 
14 per cent. In explanation of the observation that iron 
did not seem to be oxidised, Mr. Snelus had given a 
theory, but there was another, namely, that the phos- 
phorus protects the iron. It was preferentially oxidised. If 
they had an oxidising medium, and two bodies, one of which 
was more readily oxidised, it was only natural to suppose 
that the more easily oxidised body, unless the conditions 
prevented oxidation, would be preferentially oxidised, 
and therefore protect the iron, and also the manganese. 
The phosphorus went much more rapidly out of 
the ese out of the a Return- 
ing to the question of waste, Mr. Stead remarked 
that in the basic process there was a considerable 
amount of iron lost in the red bloom, which was 
invariably produced in considerable quantity at the 
after-blow. In a very careful analysis conducted at 
Eston Steel Works he found that the minimum amount 
of loss, supposing the whole of the shot could be retained, 
and supposing that no fumes passed above the 
converter, was not more than 10 per cent. That was 
working with the metal containing only }$ per cent. 

hosphorus and 14 per cent. con. e loss of 

mer pig iron in phosphorus he calculated at 8 per 

cent. In anelzeing slags, before and after treatment, he 
took the Cleve 


ure Bessemer pig at8per cent. They would havevery | 7 


and 
nearly the same ay 9 ha far as the chemical part was con- 
cerned. Mr. Daniel A 


these various questions of steel production and testing, 
was not recorded and placed before the public in a 
systematic way, so that the manufacturer or engineer 
would have less difficulty in arriving at a selection of 
the material that would be best for a given purpose. He 
objected to the use of short test pieces for tensile 
strength, and said that t extensibility was a prac- 
tically useless quality. Engineers could not calculate 
upon the stre of steel, or could make little use of 
the strength, which might be exhibited after the elastic 
limit was reached, for in most structures the stretchi 
strain, and perhaps great and un 
ing strains on other parts. We might, he thought, 
almost as well Rave quod iron, as some of the very 
ductile steels now e, but the we gems of steel 
could be secured by using harder steel with a greater 
elastic limit though of less ductility. 
Mr. Koch spoke of the successful use of the Siemens 
open-h process in the reduction of phosphorus. 
apparatus had been d ed to secure very great 
heating power; and this probe bly accounted for the 
reduction. He had made experiments on the corrosion 
of steel plates, and found that, while the percentage of 
manganese had very little or no effect on the rate of 
corrosion, the quantity of phosphorus present had a very 
marked effect in increasing it. : 
y in quantit present, as 
shown by the analyses given in the paper, was not 


iron with a minimum of 10 per cent. | 7 


msonsaid thatit wasto be regretted | / 
that the information which was, and which might be, on | = 
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practically of importance, as was shown by the fact that 
Bali t sale of steel. In reply to Mr. 

it was, he said, enough to increase the quantity 
of carbon, without affecting the elimination of phosphorus, 
In reply to remarks on the fact that the elastic limit and 
the extension of the test pieces had not been given, he 
said that most German engineers estimated ductility by 
the amount of contraction at the point of rupture. 

_ Mr. Cooper in reply, made some remarks on the ques- 
tion of waste. He said that in their largest week’s work, 
viz., that ending March 27th, 636 tons 17 cwt. of pig 
iron produced 541 tons 7 cwt. of steel, giving a waste on 
the pig of 15 per cent., and this he thought about the 
average. He thought the large American output, referred 
to above, was due to their better Sa ee of plant. 
The basic process will demand a radical change in the con- 
struction of four fixed instead of 
two, as well as facilities for changing, if necessary; a large 


pit, adequate crane power and arrangements for dealing 


with theslag; and having had time to profit from American 

xperience we shall un on so, as they formerly 
did from ours. He did not think, referring to the ques- 
tion of irregularity in the elimination of peoeeheres, that 
anything was to be feared from the presence of the 
highest amount, viz., 0°111 per cent. in steel rails, more 
especially as there is an absolute absence of silicon, and 
moreover 0°111 per cent. is by no means an unprecedented 
amounted in steel made from hematite. In reply to Mr. 
Stead and Mr. Thomas, who had referred to the presence 
of manganese in the pig, he said that for one week they 
worked with an iron containing C 2°9 per cent., Si 1°0 per 
cent., § 373 per cent., P 1°92 per cent., Mn 24 per cent. 
During this time there was great reaction on the addition 
of the spiegel, there was a the steel on 
casting rose in the ingot moulds, and in many cases 
proved hard; the quantity of spiegel used was 14 cwt. 
of 19 per cent., or 9 per cent. on the charge. In the fol- 
lowing week they substituted for one half the charge, grey 
Lincolnshire pig, the mixture then had the following compo- 
sition : C 3° per cent., Si 1°5 per cent., $19 per cent., P 1°7 
her cent., Mn 1°25 percent. ; this worked considerably better. 

here was comparatively little action on the addition of 
the spiegel, no the steel did not rise in 
the ingot moulds, an 
19 per cent. only, or 7} per cent. on the charge, that is, 4 
per cent. less than in the former case. Thus, with pig 
suitable composition they were able to use a smaller quan- 
tity of spiegel in making steel by the new process than 
in the old from hematite. 

The following paper was then read by Mr. Henry 
Simon, C.E., Manchester, 


On aN ImproveD SysTEM FOR THE UTILISATION OF 
Bys-Propucts IN THE MANUFACTURE COKE. 


In the manufacture of gas for lighting purposes, one of 
the sources of income is the sale of the tar and ammo- 
niacal liquor obtained as bye-products, but in the manu- 
facture of coke for metallurgical purposes the tar and 
ammoniacal liquor is, in almost cases, allowed to go 
to waste. The Corporation of Manchester get about 
38s. per ton of tar, and from 20s, to 25s. per ton of 
ammoniacal liquor produced at their gasworks. On the 
other hand, at the Besstges Works of the Terrenoire 
mea gy in France, each ton of coke obtained in the 
Carvés ovens gives about 140 kilos. or nearly 3 cwt. of 
ammoniacal water, and 33 kilos., or 724 lb. of tar, which 
at the Manchester prices are worth about 3s. 5d. for the 


Fic.1t 


water and 1s. 1d. for the tar, or say 4s. 6d. per ton of 
coke produced. 

According to this system, the coal is rapidly carbonised 
by subjecting a comparatively thin layer of it to a bi 
temperature in a closed and retort-like vessel, and whilst 
in the beehive ovens the volatile products are burned 


inside, we burn them around the outside of this retort- 


like vessel, and only after they are deprived of the tar 
and ammoniacal liquor. Each oven is in the form of a 
long, high, narrow chamber of brickwork, Fig. 1, and a 
number of these are built side by side, with partition 
walls between them sufficiently thick to contain horizontal 
flues, Figs. 2 and 3. Flues are formed under the floor of 
each oven, and at one end of these is a fireplace, con- 
sisting of a fire-grate and ashpit with suitable door, the 
fire door having fitted above it a nozzle, through which 
SS trom the coking it admitted, to form a 

ame over some fuel burning on the grate. Only avery 
trifling amount of such fuel, consisting exclusively of 
the small refuse-cuke, is used here, its function being 
really more that of igniting the than that of giving 
off heat. These grates are not charged with fuel more 
than twice every twenty-four hours when in regular 
work. The products of combustion pass from the fire- 
—= along a flue under the oven floor to the end 
arthest from the fire. ine return along another flue 
undeér the floor to the fire end ; they then ascend bya flue 
in the partition wall to the uppermost of several horizon- 


the spiegel used was 12 cwt. of . 
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_ preferable to extraction by the natural 
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tal fiues formed therein, and descend in a zigzag direction 


_ along these flues, finally passing intoa horizontal channel 


a ee Thus the coke oven is heated 


_ net only at the bottom in the usual manner, but also 


evenly at the sides, and the coal with which it is charged 
becomes rapidly and completely coked. No air is allowed 
to enter these ovens, which, in reality, are closed v 

with the exception of the openings for the escape of the 
volatile products. In the beehive and similar ovens, 
coking carried on — a 
quantity of air being admitted, during a certain peri 
at least, of the process. Coking under such conditions, 
therefore, is carried on at the expense of the combustion 
of part of the coke made. We admit no air and 


. burn no coal or coke; hence we have a greater yield 
of coke. At the same time, the coke produced by us 
must obviously be purer than that produced in the 
beehive class of oven, for the quantity of ashes and im- 
reer existing in a given ton of 

contained in a 
of coke made in the 


coal will in our case 
r quantity of coke than in the case 
ive oven. 


The improved ovens are fed with coal by openings in 
the roof, over which coal trucks are ran on rails ; an 
the coal is via distributed by rakes introduced at end 
openings provided with doors, faced with refracto 
material, which doors are closed and kept tightly lute 
while the oven is in operation. The feed-holes in the 
roof are also provided with covers. bhge the middle 
of the roof rises a gas-pipe provided with a hydraulic 
valve, which closes the passage by a lip Projecting down 
from it into an annular cavity surrounding its seating, 
in which it is immersed in a quantity of tar and ammo- 
niaca! liquor there distillations, 
The volatile products of the coal distillation rise by the 

pipe, and are led through a range of pipes kept cool 
y external wetting, so that the tar and aminoniacal liquor 


- become condensed and separated from the combustible 


gas. The quantity of these bye-products depends, of 
course, mostly on the nature of the coal na es 
richer the coal is in bitumen or gas, the greater the value 
of the bye-products. Much also depends on the proper 
conduct of the temperature at the different stages 
of the coking process, for it is quite possible to obtain 
even from the same coal different proportions, quanti- 
ties, and qualities both of the coke and the bye products. 
The mode of the collection of the bye-products 1s very 
much like that used in gasworks. The cooling pipes 


FiG.3 A c 


are conveniently arranged in pyramidal form, surmounted 
by a water pipe having numerous holes, so that a shower 
of water descending on the uppermost of the cooling 
pipes and on the outermost is scattered over all their 
surfaces, The gas, when thus separated from the con- 
densed materials, is further passed through scrubbers, or 
vessels containing coke moistened b the ammoniacal 
liquor, which, on being repeatedly used, becomes stronger 
and stronger until it reaches saturation, when it may be 
run off into reservoirs, to be treated in the ordinary way 
for the iggy of ammoniacal compounds, or sold in 
its crude state for the manufacture of soda. All 
valuable bye-products having thus been withdrawn from 
the gas, it is led by pipes to the nozzles at the fireplaces 
under the sole of the ovens, where it is burnt. Tt has 
been found that the extraction of the 
by artificial means—say a Beal’s e 

ose used 


from the ovens 
uster similar to 
in gasworks—is more regular, and therefore 
€ draught of the 
chimney only, as the latter varies often according to wind 
temperature. When a charge is nearly finished and 
ready to be taken from the oven, some trucks full of coal 
are placed ready on the rails going right along on the to 
of the ovens and over the charging holes. The two en 
doors are then opened. The mass of coke, measurin 
about 30ft. long by 2ft. thick and 6ft. high, is pashod 
out at the back of the oven and on to the bank by means 
of a ram or piston, worked by a portable steam engine 
running on rails in front, and similar to the well-known 
arrangement used with the Coppé ovens. The ram can 


be brought ite to each oven in turn. The coke is 
then quenched as usual. ; 

The cost of the ovens varies considerably, according to 
local circumstances. The actual incurred in 
constructing the last battery of a hundred ovens at 
Terrenoire, which are each 19ft. 8in. long, 2ft. Gin. wee 
and 5ft. 7in. high, each of the ovens taking a charge:o 
five tons of and producing at the rate of from 22 
to 28 cwt. of per twenty-four hours, was altogether 
about £15,500, or £155 per oven complete, with all 

inery and apparatus for collecting the spoaceiaey, 
and a connections and coke platforms. 

A few words of discussion on this paper concluded the 
proceedings of Thursday. 

On Friday morning, the 7th inst., the proceedings were 

at 10 a.m. e attendance was very small, not 

more than a dozen members being present; at no time 

during the day was there a large muster, but the hall was 

filled a little better by 11 o’clock. The first yer was 

John Parry, F.C.S., and Mr. Alex. cket, 


On tHE APPLICATION OF THE SPECTROSCOPE TO THE 
AnAtysis oF [Ron AND STEEL. 

Practical iron manufacturers have of late frequently 
observed that 4 analysis of oe steel is usually 
summed up in the percentages of iron, manganese, car- 
bon, silicon, sulphur, and phosphorus, and ecteps 
copper, nickel, and cobalt, and have s ted that the 

uence of other bodies may be at work, and that we 
ought not to remain satisfied with the Eevenntages of the 
above elements until we have proved the a 
others. From the influence of only traces of some ele- 
ments on the working of various sociale, Oe above 
reasoning is no doubt strictly true, and it obtains much 
importance from analyses often failing to correspond to 
as a tests, On the other hand, it is extremely diffi- 
cult for chemists to prove the absence of the rarer ele- 
ments of iron and steel, the difficulty arising from the 

iness of the smaller traces of elements to nqoeneaey 
the large mass of iron throughout chemical processes. We 
have experimented during three years to reduce this dif- 
ficulty, and it isan outline of experiments to facilitate 


the ultimate analysis of iron and steel, with remarks 


thereon, which we now have the honour of bringing 
before Institute. It is a matter of inference that the 
apertzentone having done so much valuable work in other 
epartments of chemistry, and admitting of such well- 
known delicacy, would be the instrument for the detec- 
tion of the rare metals, and the more so since photogra- 
phy readily lends its aid in securing the position of lines 
in the spectrum. As is well known, when a body is sub- 
jected to the intense heat of the electric spark, it is 
volatilised and emits rays of certain colours, or more 
correctly of certain wave lengths, These wave | 

are constant for the same body ; hence it follows that 
when two or more substances are volatilised together, 
the spectrum so formed may be regarded as.a sum of the 
wave lengths, and if these are thrown on to a sensitive 
plate we have a photographed spectrum. This photo- 
graph is as much a characteristic function of the com- 
pound as any of its physical characters. We have found 
the spectra of pure iron, Bessemer steel, tool steel, chrome 
steel, Siemens steel, and pig iron to be decidedly differ- 
ent, and the differences would be characteristic, but they 
failed to show the presence of bodies which further expe- 
riment proved to exist. 

We, therefore, thought it of much importance to either 
separate the iron or considerably lower its percentage, 
and the solution of this problem formed a large por- 
tion of our work. From these and other experiments we 


* | consider that the methods of determining iron in present 


use are unsatisfactory, and that the iron is usually much 
over-estimated. An error in excess is a grave one, since 
chemical manipulation ought to result in a loss. There 
are some interesting facts in the determination of iron 
which show, if that most present methods are 
incomplete or doubtful. One gramme of pure iron, 
when dissolved in dilute sulphuric acid, ought theoreti- 
cally, acco to the equation— 
25, + Fe=FeS, + H, 

to give 398°55 ce. of hy at normal bar. and temp. 
By thus treating steel or~iron of known composition, as 
regards other bodies than iron, the hydrogen collected 
and measured either by volume or as water, ought to 
indicate the amount of iron together with the manganese 
and other metals. About fifty experiments were made 
by one of us on quantities of steel and grey pig varying 
from one-tenth to two grammes, After necessary currec- 


tions for the other metals, although the results did not | he had been 


agree very nearly, the quantity of hydrogen was, with- 
out exception, less than that due to the iron determined 
either by difference or by Dr. Penny’s bichromate method. 
The highest result gave hydrogen corresponding to 
97°982 iron as against 98°8 by bichromate. 

Further, it is a fact that iron, steel, and wrought iron 
are capable of absorbing twenty times their volume of 
a = 023 per cent. by weight—a quantity 

—— omitted in ordinary analysis, which is pro- 
bably due to.the fact that a steel saturated with hydrogen 
must be less liable to uxidation in the heating furnace 
than one con ag little or none. Therefore, i- 
cally, the former bear without deterioration a Pigher 
or longer continued heating than the latter. Indeed, our 
own riments, and those of others, show frequently a 
much larger percen of h mn—'25 having been 
obtained in spiegel. yen also been detected in 
weighable quantities. ese gases, therefore, seem to 
have much practical bearing on the working of the metal. 

In order to examine steel thoroughly by the spectro- 


scope after its solution, we found it necessary, as before 
mentioned, to eliminate the iron. This is best done by 
a method of digestion with various solvents. By this 


process, which may be valuable in other methods of 


analysis, quantities may be operated on which would be 
quite unmanageable with ordinary apparatus and pro- 


ce of 
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cesses of precipitation. We have dissolved 7000 grains 
of Bessemer steel in aqua regia. The solution was 
evaporated to dryness and the residue heated in a 
parafiine bath to oper tegen for some time, until 
the acids appeared to en driven off ; ‘880 
ammonia was then poured on. This was allowed to 
act under pressure for several hours in a warm 
place. The ammonia was then filtered off, and evapo- 
rated to ess with nitric acid to decompose any 
oric acid, and photographing its s ,t 
follo ing elements were comparison with 
stan plates :—Nickel, cadmium, copper, calcium, and - 
manganese, cobalt being absent. Water was now added 
to the iron and boiled with it. After evaporation of the 
solution, it was not found to contain any new elements, 
cium lines dimini in intensity, while the nickel 
and cadmium had disappeared. Acetic acid was then 
added and boiled with the iron. Some of the latter was 
dissolved ; the solution was, therefore, nearly neutralised 
with ammonia and boiled. Photographs were then taken 
of the iron so precipitated and the filtrate from it. The 
former nothing but an increase of manganese, 
while the latter gave lines corresponding to lead, alu- 
minium, chromium, manganese, and calcium. In o 
riments by this process we found antimony. The 
following is a summary of the results obtained :-- 


Elements separated and detected in Béssemer steel by the digestion 
process, 


Water. Acetic acid. 
Cadmium Manganese... ... ... Lead 
‘ 
Manganese 


These plates show that the amount of nese pre- 
sent was considerable. We therefore made a mixture of 
the three solutions, and obtained precipitates with 
various reagents, thus confirming the spectroscopic 
method. On photographing the solution of these preci- 
pitates the intensity of the characteristic lines was in- 
creased. The preceding experiments were made with 7in. 
coils and dense prisms of 60 deg. and 75 deg., with object 
glasses of quartz. By using an-electro-d. c machine 
a greater dispersion might be used, and the length of the 
image increased. We think that it would then be found 
that the bodies which we have detected by indirect 
means would appear, as before mentioned, in the spec- 
trum of the original metal. 


None of the papers read throughout the meeting 
attracted more attention than that of which we give above, 
because of its importance, a very full abstract. The paper 
was illustrated by a number of photographs, positives 
and negatives of spectra. It would—as was very properly 
remarked by one of the speakers who took part in the dis- 
cussion—be worse than useless, in short actually mislead- 
ing, to give woodcuts of these spectra. There was a uni- 
versal consensus of opinion that very important practical 
results might yet be obtained by the aid of the spectro- 
scope. The first speaker was Mr. Allen, who paid a well- 
deserved compliment to Messrs. — and Tucker. 
These gentlemen, he said, had succeeded in discovering 
in iron, elements whose presence therein was heretofore 
only suspected. As regarded the calcium lines, however, 
he had grave doubts. Did the calcium really come 
from the iron, or from a glass vessel in which the liquid 
operated on been put? He knew by experience 
insoluble as — was supposed to be, yet that from the 
moment any liquid had been in contact with glass that 
liquid showed a calcium line in the s 
lime being got from the glass. He asked a few ques- 
tions concerning the purity of the i ients used. 
Sir John Alleyne referred at some | to the pecu- 
liarities of the spectrum, and poirfted out some st: 
inconsistencies or anomalies in the results obtained in 
spectroscopic work. For example, phosphorus gives 
seven bright lines in the green, and four or five in the 
red end of the spectrum; but the spectrum of phosphorus 
present in iron gave only one of the green lines and 
none of the red. How was this to be explained? He 
considered it would be a great boon if every forge 
—e could by the aid of the spectroscope know 
exactly what he was making; but he should like to know 
whether they were near this end? For example, could 
the authors of the paper take any two distinct samples 
of steel and produce spectra in which these differences 
were clearly shown? Mr. Norman Lockyer spoke at 
considerable a For the last seven or eight years 

at work, he said, on the spectra of the 
sun and the fixed stars. The spectrum of iron was of 
great interest to him, because he had found iron in the 
sun. Messrs. Parry and Tucker had obtained results 
could not get a long 
employed temperatures far too ls e 
sun as many as ton 
‘ound. Kirchoff, twenty ore, own that 
numbers of the lines ined from iron on earth 
coincided with numbers of the lines in the sun. 
If we exami a sun we would get a certain 
number of iron lines, five or six perhaps. If we 
examined a spotless portion of the disc we would get 
—— four or five iron lines, but not the same li 
the sun we were dealing with iron submitted to 
transcendent temperatures, and it would be found that 
the number and position of the lines in a spectrum 
depended largely on the temperature at which the 
rator worked. The best way of studying the bes a 
of iron at low temperatures was to construct the little 
annexed sketch. It consists of a 
vessel A, in which some iron filings are put at B. 
united to a Sprengel pump at D. applying heat, as 
of a Bunsen burner, at B, and i the apparatus a 
vapour rises at very moderate temperatures from the 
iron, and a striated cloud is formed at E. This 


roscope, the 
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cloud can be examined with the spectroscope. First after 
the heat is applied we get phosphorus, then sulphur, then 
carbon. When aspectrum wasobtained from iron ina voltaic 
arc, we were dealing with trauscendent temperatures, and 
it would be found that an enormous difference existed 
between the results thus obtained, and those to be had 
from the exhausted tube experiment. He strongly advised 
the members of the Iron and Steel Institute not to permit 


this inquiry to drop. Messrs. Parry and Tucker had 
made enormous advances. For example, they had suc- 
ceeded in doing what was never done before—photo- 
graphing the two celebrated iron triplet lines. The Insti- 
tute ought to have a research laboratory ; and he was 
certain that if they wanted a big coil or a dynamo-elec- 
trical machine, Dr. Siemens would supply both. 

Mr. Samuelson, taking Mr. Lockyer at his word, very 
asked he or the department under 

is control at South Kensington give any assistance in 
this research, as they had no doubt at command instru- 
ments such as private individuals could hardly hope to 


possess, 

Mr. ne. in reply, said that he made no question 
that if the President and Council of the Institute would 
communicate with the authorities, they would be met 


way. 

Sir John Alleyne stated that he himself had given much 
attention to spectroscopic research, and that his appara- 
tus, whieh was powerful and complete, was quite at the 
service of the Institute. 

_In replying, Mr. Tucker said that the calcium lines 
could not be derived from glass, all the solutions being 
prepared in platinum vessels. Hydrogen had been 
estimated both by volume and weight, and the results 

y other experiments. © photograp! n at the 

photographs at t blue. erto they 
had filed in dealing withthe green portion of the spec- 


um. 

Mr. Williams said that for two-score years he had been 
trying to learn all about iron on earth, and he feared that 
he and others like him were too old to have much time 
to spare learning about the iron in the sun. Reference had 
been made to transcendent temperatures, and he would 
say that they were just getting glimpses by degrees of 
what was coming in the way of temperatures. They 
had now temperatures available such as were not heard 
of a few years ago, and he was convinced that much 
would be done in the future in metallurgy at enormous 
temperatures: He would take care that, before the 
Council aoparr, steps would be taken to get the 
assistance of Government. in pushing on this inquiry, 


The next paper read was Mr. Alfred H. Allen, 
F.LC., F.CS., on 


FurtHer EXPERIMENTS ON THE EXISTENCE OF 
Nitrogen 1n Iron anv STEEL. 

The experiments described by the author have been 
conducted by two distinct processes, one — which we 
may call the dry method—being applicable to compara- 
tively large quantities of material, but tedious in appli- 
cation, and incapable of yielding accurate results ; the 
other—or, wet method—very convenient. and accurate. 
and capable of yielding quantitative results on as small 
a quantity as one gramme of the metal. 

Por the first, or dry method, the author employed the 
following arrangement of apparatus:—A, B, C, Fig. 1, 
is a tube of hard Bohemian glass, about 7ft. in length. 
It is thoroughly cleaned; a plug of ignited platinum 
gauze is. inserted at B, and the part of the tube from B 
to C is filled with the material to be operated on, in as 


fine a state of division as 
ube jo: 


gauze plug is inserted at 


by a sound cork to the retort E, containing water, 
to which a few drops of hydrochloric acid and fragments 
of steel borings have been added. The object in making 
these additions is to retain any trace of ammonia in the 
we, to facilitate ey e the last 

air by causing a slight evolution of hydrogen. The 
tubulure of the retort is fitted with a cork a 
bent glass tube F, tightly closed at the further end hy 
a piece of elastic tubing and a screw clip. Before heat- 


with it. A little beyond B 
tube is bent, and surrounded at its further extremity by 
the Liebig’s condenser G, through which a rapid current 
cold water can be maintained by means of the tubes 

H, connected with the source of supply. . 

A number of experiments have been made with this 
a tus, but the orttheigte those of the greatest 
interest and importance: — From 50 
of mer. steel have been placed in 
of the tube from B to C.. In every. case the borings 
dull redness in a muffle, 


i 


| hot, and uncondensed steam was issuing freely from 


the a end of the tube at.A, cold water was allowed to 
circulate through G, and the condensed water collected in 
glass cylinders. Notwithstanding all the precautions 
taken to prevent the accidental introduction of traces of 
ammonia, the first portions of the distillate have usually 
shown distinct traces of colour when examined by 


Nessler’s method. This, of co is an exceedin ely 
ways continued the 


delicate test, but the author has 
operation till the condensed water shows no yellow colour 
in addition of the reagent, and is consequently free from 


even the faintest trace of ammonia, or any substance 


_| capable of stimulating it. On ing this point the 


operation has been in progress a considerable time, so 
at-every trace of atmospheric air must have been ex- 
pelled from the retort and posterior fort of the tube b; 
the continuous and rapid current of steam transmitted. 
The —— of the tube containing the steel borings has 
next been heated to redness by a Hofmann’s combustion 
furnace aan agg it. On reaching an incipient red 
heat a formation of ammonia at once occurs, and the 
condensed water gives a deep brown colour with Nessler’s 
test. This effect soon reaches a maximum, and ammonia 
continues to be found in the distillate as long as the oxi- 
dation of the iron continues, whe’ if it were due to 
occluded nitrogen, or to an unexpelled trace of atmo- 


spheric air, it would be anticipated that the formation | Coc 


would be of a very temporary character. In addition to 
the reaction with Nessler’s reagent, the condensed steam 
has been proved to contain ammonia by absolutely con- 
clusive reactions, which the author described :—{1) On 
redistilling the condensed water the first portions have a 
distinct smell of ammonia, and marked alkaline reaction 
on litmus paper, (2) On acidifying the redistilled liquid 
with hydrochloric acid, and evaporating it to dryness in 
platinum with platinic chloride, a sensible amount of 
yellow precipitate is obtained, having the characteristic 
crystalline form of ammonium chloroplatinate. When 
iron was reduced by hydrogen no nitrogen was obtained. 

The following conclusions are deducible from the 


d | ©xperimental results described in Mr, Allen’s r :— 


(1) Commercial irons and steels contain nitrogen th such 
a form as to suffer conversion into ammonia by the 
action of steam or hydrochloric acid. (2) The solution 
method indicates a —-. of nitrogen in commercial 
iron and steel, varying from ‘0041 per cent. in spiegeleisen 
to ‘0172 per cent. in steel from Dannemora iron. (3) 
The repetition of the solution process of estimating 
nitrogen gives closely concordant results. (4) The 
results are not affected by dissolving the metal with free 
access of air. (5) No nitrogen was present in the samples 
of commercial nickel, zinc, and aluminium examined by 
the solution method, and but very small proportions were 
found in magnesium and ium. Hence iron is 
exceptional in the Ly ang of ni mn contained in it. 
6) The iron reduced from the oxide by hydrogen differs 

m all varieties of the commercial metal by containing 
no trace of nitrogen. (7) No connection is distinctly 
traceable between the proportion of nitrogen . in 


commercial iron and that of carbon or other foreign | diffi 


element. The low amount of nitrogen in “titanic plate” 
iron renders it improbable that the. nitrogen present in 
commercial iron exists as a compound with titanium. 
So far Mr. Allen has made no attempt to establish any 
age pe between the proportion of nitrogen present 
in steel and the phase or mechanical characters of the 
metal ; and the fact that the amounts of nitrogen found 
have hitherto invariably been less than one part in 5000 
suggests the Laeegey & that the exact proportion of that 
element is a matter of but little importance. Neverthe- 
less, the solution method now affords a rapid and accurate 
means of examining steel and iron’ for the amount. of 
nitrogen, and it is possible that in certain cases the 
determination may prove of value. Owing to the 
difficulty which has hitherto existed in detecting nitrogen, 
metallurgists have been in the habit of ignoring its 
possible. B poe in iron and steel, but there are a 
number of curious facts which go to indicate that nitrogen 
occasionally exists in steel to a very sensible extent. 


The discussion which followed this paper was confined 
only to ae omy contained little of interest to any 
one else. there is or is not a little nitrogen in 
steel does not seem to possess the smallest importance to 
the iron manufacturer, and it has long been known that 
all metals occlude a greater or smaller anys, Ar gases. 
Mr. Stead Mr. Allen’s results. Mr. Riley took 
it as proved that steel does contain nitrogen. He also 
stated that Bessemer pig invariably contains titanium to 
the amount of 1 to 1} per cent., while so called titanic 
steel contains no titanium whatever. Mr. Allan, in reply 
to Mr. Stead, said that on drilling iron under water 
nitrogen was eliminated, rose in bubbles, and could be 
collected. The formula of. nitride of iron was Fe, N,. 
Unless Mr. Riley could estimate very closely indeed he 
could not tell whether there was or was not titanium in 
titanic ‘steel. - 

The third paper read, was communicated by Mr. 
Demetrius Jourafisky, of St. Petersburg, and took the 
form of a 
REPORT ON THE RESULTS OBTAINED BY TESTING STEEL 

Rats at Natura AND at ArtirictaLiy 

TEMPERATURES. 
estions under considera- 
conditions for steel rails 


ho 
3! contracted 30 per cent, Other 


secondly, to prescribe certain of 
cerbon and phosphorus in the steel ; thirdly, to manufac- 
ture rail steel with determined materials, in accordance 
with samples adopted by the Ministry. These condi- 
tions were, however, each of them difficult to carry out 
in practice, and could only be controlled with difficulty. 
It then occurred to the director of the Railway Depart- 
ment, Mr. D. J. Jouraffsky, that the desired object 
might be attained by placing the rail in the sum- 
mer-time under the same conditions as in the winter, 
viz., to test the rails in the summer at artificially 
lowered temperatures. le immediately, in 
accordance with this idea, proved that the plan could be 
very easily'worked out, and by very cheap and simple 
means. It was found that by placing pieces of rail 6ft. 
to 8ft. long in a mixture of ice and salt, the temperature 
of the rail could be lowered in a very short space of time, 
during warm weather, to 20 deg. below freezing point 
Celsius. In order to work out this question to the fullest 
extentya special commission, composed of the followin 
ngeeey viz., Messrs. Erakoff, Beck, Guerhard, Nicolai 
and Feodossieff, was appointed to carry out a series o 
tests on this plan with rails from different works. The 
commission fulfilled its task in the following manner :— 
From seven works, viz., those of Cammell and Co., John 
Brown and Co., Brown, Bailey, and Dixon, Creusot, 
kerill, Terre Noire, Pontiloff, and Baird—the latter 
two Russian works—pieces of rail 6ft. long were taken, 
one of which was tested at the natural temperature, the 
others being placed in a box filled with a mixture of two 
parts of small ice and one part of salt, and, after arrivin 
at a temperature of from 16 deg. to 21 deg., whic 
occurred in half an hour, they were submitted to the 
same tests as the first piece. Small test bars were taken 
from the same rails to try the tensile strength, and filings 
were also taken for analysis. The results obtained from 
all the trials were age in a table, which, for the reasons 

ven below, we do not reproduce, and they have con- 

rmed the idea that the brittleness of the steel increases 
very much at low temperatures, if it contains more than 
a certain limit of oe gr ara silicon, and carbon. By 
examining the table of the trials, in which the eighty- 
six samples are divided into two groups, viz., (a) rai 
which broke under the test, and (0) rails which stood the 
test, we arrive at the following facts :—The total of the 
three elements named in the rails which broke under the 
test averages 0°54 per cent., and in those which stood the 
same test 0°41 per cent.; the first total—0°54 per cent.— 
varying from 0°44 to 0°67 per cent., and the second total 
—0°41 per a rom 0°37 to 0°55 per cent. But 
it is ascertained that the three elements, carbon, phos- 
ea bp and silicon, have not the same influence upon the 

ardness of the steel. Phosphorus 1s supposed to have 
the greatest influence, then silicon, and lastly carbon. 
The total of the three hardening elements expressed in 
Dudley’s phosphorus units were, for rails which stood 
the test, 19 units ; for rails which broke under the same 
test, 3l units, In the first the units vary from 16 to 22, 
in one case only 25 being reached ; and in the second the 
ifference was from 22—and that only in two cases, all 
the others being higher—to 45 units; 

The preceding paper was sharply criticised. Col. 
Reck, of Sweden, ond that there can be no doubt that 
for cold climates steel cannot be too mild. High steels 
would not stand frost, but low steels would. Mr, Snelus 
complained that the present system or want of system 
in testing rails is disgraceful, and suggested that the 
Iron and Steel Institute should unite with the Institution 
of Civil os and settle on something which would 
be acceptable to every one. As an example, he would 
state a recent case. His firm was making bull-headed 
rails 761b. to the yard, The inspector said they 
were not hard enough, and more _— was 
put in until they got 92 pet cent. These rails 
stood the test of one ton falling 20ft. Then they 
had some flanged rails to make which weighed but 62 1b. 
to the yard, and yet these last had to stand precisely the 
same test as the ‘heavier rail. They had to use a totally 
different mixture, and had a large lot of ingots lef* on 
their hands as a consequence, surely it was not fair 
that a rail weighing 62 lb. should be tested as heavily as 
one weighing 761b. As for the subject of the paper, 
there was no doubt that cold does make steel brittle. 

Mr. Riley said that it was well known that German rails 
enjoyed much favour in Russia because they would not 
break in the frost. It was a great pity that Mr. Dudley, 
whose conclusions were referred to by the author, had not 
learned something concerning rails before he ventured to 
write about them. As to the influence of foreign bodies on 
steel, he might say that he had analysed some Bochum 
rails. They were 60 lb. rails, and stood 13 cwt., falling 
40ft. without breaking, ret they contained carbon, 0°225 ; 
sulphur, 0°364; and phos horus, O'll per cent. Such 
rails would contain 116 of Dudley's units. Mr. Adamson 
held that sulphur is: worse than phosphorus to the manu- 
facturer, but that when a rail has once been rolled the 
sulphur does no harm. In Say ior they attached no 
importance to sulphur. He had known rails with 
0°27 per cent, of sulphur stand all mechanical tests. If 
the rail could be rolled that was guarantee enough that 
there was not enough sulphur to do harm ‘in it. 

Mr. Martin mentioned a curious fact, namely, that the 
ingots worked up on Monday morning made worse rails 
than those turned out any other day in the week. He 
attributed this to the fact that the ingots were allowed 
to cool down, and were then re-heated, hen the 
was allowed to cool the rails made from it would not 
stand the tests. ‘ 

Hitherto nothing had been said about a table, which 
formed an essential portion of the paper, but it had been 
carefully studied by many present, and M. Griiner now 
caused some.amusement by coolly pointing out a number 
of errors in the analyses at the end, as, for example, one 
rail said to contain 0°24 per cent, carbon, and 0'29 
phosphorus, which nevertheless elo 20 per cent., and 

also pointed out 


> 

/ 
ordered by the Russian Government from native works, 3 
with the view of creating. in Russia the manufacture o: i 
é.e., containing a high percentage of carbon and phos- : 
phoras--erbioh will stand the test in the summer at a : 
warm temperature, without a brittle for wear in 
; the cdld ‘winter-time, and ‘whether, by freezing, those 
ie rails should stand the same tests as when tested at a : 
The retort has next been attached, and the wate weie eS With the view of obtaining some 
in it caused to boil vigorously ‘by a lamp_placed | guarantee Pils, Wee 
underneath. As soon as the whole apparatus became! crease the severity 6 tests during the summer time a 


‘ 
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errors, and the general opinion expressed was that the 
table was entirely untrustworthy as regarded the 
analytical portion at all events. For this reason we have 
not reprinted it. M. Griiner added that it was well to 
bear in mind that a rail made from an 8in. ingot was not 
so strong as a rail made from a l6in. ingot. As for the 
0°18 and 0°20 gd cent. of phosphorus spoken of in the 
table, he would really like to know how it had got into 
the rails. Somé of the analyses went to show that they 
were not dealing with rail steel at all, but with a steel 
suitable for making chisels. Mr. Williams said that 
sulphur was an abomination to the rail maker, but that 
if only a rail with sulphur in it could be got to hold 
together in the rolls, that when cold it was as good a rail 
as need be. Indeed, sulphur seemed to make rails tough. 


The last a. read was by Mr. H. Rocholl, Clarence 
Ironworks, Middlesbrough, 


On THE SEPARATION oF SILICA IN THE ANALYSES OF 
Liwestongs, Iron OrEs, AND OTHER MINERALS. 
The separation of silica is usually the first step in 
analysing minerals containing it. If possible, the mineral 
is decom by hydrochloric _ evaporated to dry- 
ness, and then treated with hy: oric acid and water. 
Silica in the insoluble condition, and the bases as soluble 
chlorides, are thus obtained, and these are separated by 
filtration. Many silicates, however, do not yield to this 
treatment, seeinent amongst them being clay. This 
silicate of alumina is hardly ever absent as a more or 
less intimate admixture in such samples of limestones, 
iron, and manganese ores, and other mine as occur 
for manufacturing processes. Consequently, if silica be 
present in the form of clay, or any other not decom- 
posable silicate, the insoluble residue referred to above is 
not pure silica, but contains alumina or other bodies. 
Now, in the method which the author brought before 
the Institute, he proposed to utilise as a flux the bases 
present in the mineral itself. He prepares by mere igni- 
tion a basic silicate ea by hydrochloric acid. 
For the analysis of ores he proceeds as follows :—He 
weighs out into a tared platinum crucible a quantity of 
the finely powdered sample, something more than what 
is required for actual analysi ; then ignites, at first 
gently, afterwards for about twenty minutes, to nearly 
a white heat, either in a good muffle or within 
a clay jacket, over a strong blowpipe flame. An 
incipient fusion should take place. fe re-weighs and 
meer detaches as much as possible from the crucible ; 
this | be effected easily if the substance before 
ignition had been pressed into one corner of the crucible, 
‘ound ex y and is treated by being at 
first roughly pounded in a steel mortar and then finished 
in an agate or wedgewood mortar. In weighing out a 
portion for anal an allowance may be made in pro- 
portion to the loss sustained in the ignition, so that 
subsequently calculations may be made on the weight 
usually taken for analysis. e powder is then digested 
in a porcelain dish with strong hydrochloric acid. If the 
treatment has been successful, a clear jelly or solution 


MM PELOUZE AND AUDOUINS GAS PURIFIER 


Fig 1. 


will readily form, and the analysis can be proceeded with 
in the ordin mae hy The platinum crucible, after use, 
is best cleaned by fusing some sodium carbonate in it. 
Although ——— acid slowly dissolves whatever 
adheres to the sides, its use is better avoided on account 
of the possible presence of manganese. 

There was really no discussion on this popey if we 
a the statement made by Mr. Riley that the iron 
would alloy with the platinum crucible, and have to be 
roasted out, which was strenuously denied by Mr. 
Rocholl as regarded oxide of iron. 

Mr. Williams then brought the proceedings to a close, a 
vote of thanks having first been passed to the Institu- 
tion of Civil Engineers for the use of the hall. 

The Secretary, Mr. Jeans, read a brief statement con- 
cerning the meeting at Dusseldorf, to be held on the 
25th and three following days of August, and stated that 
would be Ciroulated among the members in a 

0 e. 


MM. PELOUZE AND AUDOUIN’S GAS 
PURIFIER. 


THE accompanying engravings represent a very curious and 
successful ap rae purifying coal gas by mechanical con- 
densation. hen gas issues the condensers of gasworks 
it still contains much tarry matter, no matter how carefully the 
washing and cooling processes have been carriedout. That this 
tar does not reach service pipes and clog mains is due entirely 
to the fact that it is caught in the lime purifiers, which it 
quickly renders foul. The apparatus which we illustrate 
receives all the tar before it reaches the purifier. The fol- 
lowing description with the drawin ill make the action 
of the apparatus quite in ible, @ principle involved is 
that of an arrangement which has been used to amy primi 
water from reaching a cylinder. The steam flowing through 
the steam pipe on its way to the engine is made to strike 
against a flat plate, and the water is thus ‘‘ knocked ” out of 
it, and flowing down the plate is returned by a drain pipe 
to the boiler. the Pelonze and Audouin purifier the gas is 
made to pass through a great number of holes yyin. in dia- 
meter, and impinge on a solid plate behind. Fig. 3 shows 
a portion of this part of the apparatus. 

Tig. 1 represents in section the condenser connected witb 
the gas main on the works. It consists of a cylinder of 
perforated sheet iron, constituting the condenser; a channel 
or annular space in which the cylinder moves and the tar pro- 
duced by condensation accumulates; a receptacle for the tar 
overflowing ; the gas charged with tar enters at the bottom, and 
enh w ication escapes at the top. Above is seen a guide 
with hydraulic seal and counterbalance weight, allowing of 
the variation in the movements of the cylinder—which is also 
a self-acting lat rtionately to the quantity of gas 


be | produced at any time during the day. Fig. 2 is a plan of the 


apparatus, and Fig. 3 shows, full size, portions of the plate of 

ore arriving at the e 
vertical sides of the sheet iron pre Fath linder, which 


feet capacity suffices for gas producing 34 million 
cubic feet of gas twenty-four hours; and the a a3 
acts equally well whether the works are provi with 


exhausters or not. The openings in the 
proportionate in number to the volume 


linder should be 
gas required to 


pass through the apparatus in a given time. In order to 
obtain as complete a condensation as possible, the inventors 
have added to the first set of plates, with which the gas first 
comes in contact, a second set, which are placed close to the 
others, so that the stream of gas may sustain two successive 
collisions against the screens, the effect of which is to produce 
absolute condensation. As the plain portions only of this 
ave considerably pes e diameters of the openings, in 
order to facilitate the flow of the condensed matters. 
This arrangement, which has been recently ad » is found 
to be very successful. It was of importance to render the 
apparatus self-acting ; that is to say, to so arrange it as to 
insure the passage of a greater twa A gas whenever the 
eer of the works increased. e cylinder, properly 
anced, is capable of acting as its own regulator. For this 
purpose it moves in a hydraulic seal, which allows of the 
closing of those gas passages which are not required to be in 
action. When the pressure increases—and this will corre- 
spond to an increase in the production of gas—the cylinder 
rises, and a larger number of openings is uncovered toallow 
the to pass through. At the —— of a certain time, 
variable according to the nature of the tar produced—once or 
twice a year, at least, or,’at_ most, once a month—the a) 
ratus should be cleaned. This may be effected in a few 
minutes by immersing the cylinder in a bath of boiling water, 
which. liquefies any tar that may be obstructing the orifices. 
In an experiment made at the Ternes Station of the Paris 
Gas Company, which is provided with powerful refrigerators, 
and uces about 34 million cubic feet per twenty-four 
hours ; 5561b. of tar, and 64 gallons of very rich ammoniacal 
liquor were obtained ata relatively low temperature. These 
quantities eon ees of production of about one million 
cubic feet of gas. The quantity of tar contained per 
35,000 cubic feet was, therefore, about 1941b. From 20I1b. to 
22 Ib. of tar condensed by the effects of collision may be 
e oe 35,000 cubic feet of gas, when the temperature 
is relatively low, and when the works are already provided 
with tolerably powerful cooling apparatus, 
Up to the present time the Paris Gas Company has had 
eight of these condensers erected at its stations at St. 
andé, Les Ternes, Ivry, St. Denis, and at the experimental 
works at La Villette, and it will successively introduce 
them into its other stations. Twelve provincial works are 
now in possession of this condenser, and the m of these 
works. express themselves satisfied with its working. It has 
also been adopted in Germany, Switzerland, ium, Holland, 
Italy, and the United States, and quite recently several have 
been exported to Calcutta and Batavia. In this country 
it is being introduced by Mr. G. Bower, C.E., St. Neots, 


ConTINENTAL PassENGER TRAFFIC.—On Saturday, the 8th inst. 
the Adelaide, a steel paddle steamer, intended for the Great 
Eastern Railway Company’s Harwich route to the Continent, 
was successfully launched from the yard of the Barrow Ship- 
building Company. ‘The christening ceremony was performed 
Mrs. Si _ the wife of Mr. Lightl Simpson, one of the 
rs of the Great Eastern Railwa mpany. The dimen- 
sions of the Adelaide are :—Length, t.; beam, 32ft., with a 
gross tonnage of 960 tons; and accommodation for nearly 200 
passengers. She is fitted with compound osci ace 
condensing engines of 1600 indicated horse-power. She is 
expected to be running between Harwich and the Continent 
next month, The Lady Tyler, another addition to the company’s 


fleet, built on the Tyne, is expected to commence running at 
same time. 
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THE TAY BRIDGE INQUIRY. 
THE inguiry into the cause of the fall of the Tay Bridge 
terminated on Monday, the 10th inst. The Court, namely, 
Mr. Rothery, Mr. Barlow, C.E., and Col, Yolland, R.E., will 


make their report direct to the Government, and this report | charges 


will be published. How soon the report will be sent in we 
cannot of course say, but we have every reason to believe that 
no time will be lost in its preparation. 

At one time we contemplated publishing a summary of the 
evidence. The protracted nature of the inquiry, however, and 
thesomewhat peculiar character of the evidence, have induced us 
to abandon our intention. So long as the witnesses examined 
were simple men, speaking to certain facts, as was the 
case at Dundee, it was easy to summarise their _testi- 
mony and yet to make it convey an accurate idea of 
its nature to our readers. But it is — im ble 
to condense the scientific evidence given by such men 
as Sir George Airy, Mr. Brunlees, Mr. Baker, Dr. Pole, 
and others, without entirely spoiling it.. In the columns of 
the daily press have been published summaries, as good 
perhaps as it was possible to prepare; but a perusal 
of these summaries gives a very inadequate and fre- 
quently entirely misleading notion of what actually took 

. The evidence was taken too in a somewhat desultory 


-and conversational fashion, and the rules which are used in 


ordinary courts of law concerning the reception and rejection 
of evidence, although not totally neglected, were observed with 
some laxity. Indeed, it could hardly be otherwise, seein 
how much that was stated was simply a matter of perso 
opinion. Again, the inquiry is remarkable for the use made 
of photographs. Never before has the lawyer invoked the aid 
of the photographer to — like the same extent. Photo- 
graphs of the bridge, of the wreck, of the ruined carriages, 
were used literally by the hundred ; constant reference. was 
made to them ; the most important evidence turned on them, 
and without the photographs the evidence even if given in full, 
would be vague and unsatisfactory; if not given in full it 
would be for the most part incomprehensible. Under these 
circumstances we believe that it is better not to attempt to 
reproduce the evidence. The daily press has supplied all that 
we could, and to it we must refer our readers—that is if they 
care to peruse it after the warning we have given them. 

As to the general tendency of the evidence, it would per- 
haps be premature at present to speak. The proceedings on 
some of the days were very interesting and full of surprises. 
This was certainly the case when Sir Thomas Bouch was under 
examination; the inquiry acquired the character of a game of 
chess in the hands of the counsel, and as Mr. Bidder made a 

int Mr. Trayner made another, We might cite a dozen 
instances of this skilful fencing—one or two must suffice. It 
will be remembered that Sir Thomas Bouch’s contention is 
that a second-class carriage was overturned by the wind and 
blown against the lee girder; that the force of its impact, 
backed up by the vis vivd of the guard’s van behind it, broke a 
diagonal, and that the girder then gave way and dragged 
down the resti of the bridge. After much had been said for 
and against this, Mr. bidder played a trump card by eliciting 
from Sir Thomas Bouch that some of the glass of one of the 
windows was found in the trough of the girder. Here, 
at all events, seemed to be good evidence that a carriage 
had really run into the girder; but Mr. Trayner very 
shortly afterwards proved that the coupling between the 
tender and the train was aiso found in the trough of the girder, 
and no one had hinted that the tender had left the rails. Mr. 
Bidder called a witness to prove that splinters of wood had 
been found in one of the damaged diagonals, wedged in between 
the diagonal and a cover plate, and this was cited as conclu- 
sive evidence that the carriage had struck the diagonal. There 
were, however, certain obvious difficulties in this theory 
which seemed to have weight with the Court. It is difficult, 
for — to see how wood could be wedged intoa rivetted 
joint, and it is a noteworthy fact that no one seems to have 
thought of asking whether the wood in the crevice was or was 
not similar to that of which the carriage was made. 

When all the witnesses had been examined, the counsel 
addressed the Court, and as their speeches admit of being 
we of them. Mr. Bidder 

e for Sir Thomas Bouch. is s h, begun on Frida 

was not concluded until morning. He 
said, the consequences of the calamity had created a feeling 
that there must have been a fault somewhere in the construc- 
tion of a bridge which had up to that time been looked on as 
a most perfect example of engineering skill. There was 
always a temptation to be wise after the event, but they must 
judge, not by the knowledge they now had, but by the 

owledge obtainable at the time of the erection of the 
bridge. Sir Thomas Bouch, as the designer, weighed the 
different schemes for the erection of the bridge, and came to 
the conclusion that the hexagonal form of pier was the best. 
He was solely responsible for the design, although of course 
he called to his aid assistance in details. They should kee 
the two questions of design and execution distinct, because if 
the bridge had failed because it was a bad design, Sir Thomas 
Boych was alone responsible ; but if it failed because some 
workmen in the foundry or elsewhere put in bad work and 
hidden it from their inspectors and the engineer, they might say 
Sir Thomas Bouch, the contractors, and the railway company 
were all responsible, as it was their duty to inspect, 
though it was es the responsibility did not 
attach to them in the same sense. The learned co 
referred to the observations on the wind taken on the 
same isobar to show there was no evidence of any general 
extremely great pressure of wind on that night. There might, 
indeed, have been exceptionally severe pressure at certain points, 
because the evidence was that the violent gusts were often 
extremely limited in area, and Mr. Scott referred to an event 
that oo at the Kew Observatory, when a massive iron 
tripod which would take three men to lift was blown over by 
the wind, while an anemometer a few feet away registered 
only 301b. At the Britannia Bridge over the Menai Straits 


it was observed in like manner how local the gusts were u 
the tube. It was admitted that engineers not been in the 


habit of making any allowance for such pressure before the 
construction of the Tay Bridge, and the Astronomer-Royal, 

" en 0! . as a sufficient to Ww 
for. Hi 


utchinson said that there was no data before | had been 


the construction of the Tay Bridge, and except that re of 
the Astronomer-Royal there appeared to be none, so t it 
might even be that the fall of the Tay Bridge might be traced 
to the Astronomer-Royal. Mr. Bidder disclai any desire 
to weaken the authority of Sir George Airy, and referred to 
the evidence of Mr. Baker, whose evidence was entirely 
opposed to the theory of violent wind pressure, because he 


pon | the battered state of the girder, the condition and 


said he saw constructions standing in the immediate neigh- 
bourhood of the bridge which would have been levelled to the 

i had been a gale severe enough to blow down 
the bridge. The required for that was, Mr. Law said, 
80 Ib. to 90 Ib. With regard to construction, a number of 
had been made in the newspapers, and some had 


bad, bought cheap, made of bad iron which people were 
bribed to that the columns were subject to cold shuts 
and scabs, and that the lags had been burnt on, that 
things had been punched which ought to have been drilled, 
and things had been not punched which ought to have been. 
But Mr. Gilkes, the contractor, who was responsible for 
the construction, was put in the box, and not a question 
was asked him as to all this, and it was admitted now that 
the iron was of exceptionall quality. He could not 
but be alittle astonished at the conduct of the case on the 
part of what he was almost calling the prosecution. As to 
some imperfections in design—in the attachment of 
the lugs and the bracing up of the tie-bars. The lugs had 
been tested at Kirkaldy’s. and not one was broken ; nor 
could the disaster have occurred through any deficiency in 
the bracing. Was Sir T. Bouch to be blamed for these 
defects? He had done all he could to secure efficient super- 
vision of the construction. He tested it every week, em- 
ployed able men as his assistants, and paid to his subordi- 
nates within a small margin of what he received for the 
work. General Hutchinson inspected the bridge most care- 
fully. He spent three days there. He was lowered to various 

beneath the bridge, he measured the angles with 
theodolites, he stood six engines on it and ran four backwards 
and forwards at forty miles an hour. He pronounced it 
exceptionally stiff and strong. Yet it had been spoken of as 
a ramshackle piece of work, and Mr. Law had in effect so 
described it. Of course, conical holes in the lugs could not 
have been seen at the time of the inspection, but there was 
no loosening at the time of the accident. Mr. Noble had said 
it was his firm belief that there was nothing loose at the time 
of the accident. He had made several examinations. At the 
end of October and the beginning of November he went 
through the whole of the work, and found a cotter or two 
loose. He put them right. The men who worked over the 
line, the engine-drivers, said there was no sign of looseness, 
no oscillation of the bridge. It was clear there had been a 
loosening of the tie-bars and that they had been tightened 9 
It appeared from Kirkaldy’s tests that a wind pressure of 80 1b. 
or 90 lb. per foot was required before the lugs would give way. 
Itmight be assumed, for argument, that there were conical holes 
and a bending or a compressed jib. The tie-bar is thus loosed. 
If you put in packing and cottered home you would have 
reduced the tie-bar to its original length, unless the structure 
were distorted. The elasticity of the column would bring it 
back to its position. 

Mr. Roruery: If it were firmly rooted at the base. 

Mr, Brpper : Gravity itself would tend to bring it back. 
The canting of a bottom column would of course have the 
effect of seven times as much canting atthe top. You would have 
thrown to one side the weight it had to se There was no 
evidence to show that was the case. Mr, Noble was a very 
careful inspector, and would have noticed it. There mi, 
have been cracked columns; they were hooped up a 
vertical crack could not have contributed to the accident, the 
margin between the vertical strength required end provided 
being so very great asit was. It was a remarkable oversight 
of Mr. Law to overlook the vertical pressure at the joints of the 
columns. The weight of a column being 517 tons, the coefficient 
of friction would represent one-quarter of that, or nearly 130 
tons ; whereas with 40 1b. of wind the aggregate lateral pres- 
sure upon one pier was only 70tons. Mr. Law had spoken of 
bent bolts as being an indication that the columns had shifted 
on each other at the joints, but if a column were turned over 
there must be bent bolts, not in consequence of any shifting, but 
through the wrench in turning over. Taking the bridge with 
such imperfections as it had, according to Mr. Kirkaldy’s 
tests, nothing short of 40 lb. of wind would overturn one of 
the piers upon the most moderate calculation. If Mr. Law’s 
figures were accepted, 80 lb. or 90 Ib. pressure would be 
required, and the bridge as desigrfed would stand a great deal 
more than that. The evidence from the state of the ruins 
showed that the structure had not given way because the 
masonry was uprooted and allowed the — to be torn out 
of its foundations, but because the lugs broke. Sir Thomas 
Bouch ascribed the accident to the collision of the car- 
riages with the girder, and the same opinion was held 
Dr. Pole and Mr. Stewart. Mr. Law said that the blow 
given by 16 tons weight advancing at the rate of 40ft. a second 
would cause the destruction of the girder, 
ances did not Jead him to think that the girder broke and 
brought down the structure. If the carriage had strack the 
girder, the blow would have been transmitted down to the 
column. 
wind upon the second-class carriage than was necessary to 
overcome its stability. Therefore it must have gone over; 
and Mr. Baker had given instances where carri ad been 
overturned by vik in other places. Mr, er did not 
believe the girder bad been destroyed by the shock, but he 
believed the shock was sufficient to have destroyed the In 
A train had passed over the bridge an hour twenty-five 
minutes before the accident, and in consequence of the force 
of the storm lifting and jamming the carri the d 
thought the train was in danger, put on the e, and sig- 
nalled with his red lamp to the engine driver, 
signalman, who was immediately 
fell, watched it into the high and said that 
he saw sparks, which ap to him as if the 

i were skirting alongside the ae. The fact 
of inters of timber being found een the sur- 
explained by the hypothesis that the carriages had struck the 
girder, and when gentlemen stated that timber could not 
make marks upon iron they lost sight of the force of velocity. 
When the Court took into account the observations of a 
ition o 
the carriages, the markings on the girders, the fin of the 
splinters of wood and of the ‘ot 
in the trough, the collision of the 
was a presumption difficult to resist. It was not right to Rye 


chind the train which 


the evidence on one side and to say that the fall of the bri 

‘ caused by something suggested apart from the 
evidence, The collision of the train with the — coupled 
with the circumstance that the bridge was ly severel 
strained, was sufficient to account for its destruction. It 
might be said that the North British Company should not 
have allowed the train to go on the bridge during the storm ; 
but no one would be justi ed in saying that the railway com- 
pany were to blamefor not knowing by prescience that the 


by | mind that the matter had been thoroughl 


There must have been at times a greater force of | bet 


Watts, the | th 


carriages with the es 


train would have been in danger from some extraordinary 
causes. In conclusion Mr. Bi said that he could safely 
leave the — it andy reputation of is Thomas Bouch, whom 
every one knew to be an engineer it experience, care, 
and ability, in the hands of the Come 
Mr. Wessrsr, Q.C., bei im another case, Mr, 
to conned for the 
solicitor to the Board of Trade, and said it was of great inte- 
rest to ascertain the cause of the disaster with a view to 
render itimpossiblein the future that such a thing should repeat 
itself. Sir Thomas Bouch and Messrs. Hopkins, Gilkes, and 
Co. hadno reason to complain.of.the inquiry being held, for 
by it they were affordedan opportunity of clearly establish- 
ing their absence of culpability. Hewould not himself pro- 
pound any theory as to the cause of the accident, but he 
could not concur in many of the views pr ge by Mr. 
Bidder. The bridge must havé'come down either from some 
fault in construction, design, or maintenance, or from the act 
of God. If there were any fault it must have been the fault 
of Sir Thomas Bouch, of Hopkins, Gilkes and Co., or of the 
North British Railway Company. The only matter which 
would affect the railway company was the question whether 
they had committed any impropriety in wing trains to 
cross the bridge at an excessive and he thought that 
the speed allowed had been more was prudent, although 
there was no evidence that any train on the night of the acci- 
dent had gone beyond the proper speed. They had discharged 
themselves of any “eg come to properly maintain the 
bridge by paying to Sir Thomas Bouch an annual considera- 
tion, for which he took upon himself the responsibility 
of supervising and maintaining the bridge. Speaking 
upon the liability of Hopkins, Gilkes, and Co., Mr. Trayner 
said that as against Mr. Kirkaldy’s tests man after man had 
described the iron used in the bridge as being of a character 
which ought not to have been put into the structure. The 
inequalities of the iron castings, the improper drifting or 
— of holes, the replacing of lugs knocked off by lags 
urnt on, showed that the iron was manipulated in an ex- 
tremely unworkmanlike way. Mr. Gilkes must bear any 
responsibility which ahiched to him on account of the care- 
lessness or the fault of those who represented him. Sir 
Thomas Bouch was responsible for the design, for the execu- 
tion, and for the maintenance of the bridge. The bridge as 
designed, if well executed and well maintained, whether it 
was the best bridge possible or not, would have been suffi- 
cient for its work. Sir Thomas Bouch had been much 
distressed by the calamity, and since it had happened did 
not seem to be the same man that he was before. _IIl- 
health had, perhaps, prevented him from giving that close 
supervision which he would have given in earlier years. 
Mr. Patterson took his place, but was engaged upon more 
than was enough for one man; and there was a want of 
personal care on the part of the engineer during construc- 
tion, The next question was how Sir Thomas had fulfilled 
his duty of maintaining the bridge. An idea had got abroad 
that an end was put to everybody’s responsibility because the 
Government inspector had passed the bridge, but General 
Hutchinson was unable to see the inequalities of-the casting 
of the columns, or that the holes in the channel irons were 
defective; but he expected that the structure would be kept 
i ly tightened up wher the bridge was put into use. 
oble said that he put in packing pieces without instructions 
and on his own authority, but Sir Thomas stated that he was 
wey with the duty of keeping the ties tight. . Sir Thomas 
had left the inspection during construction to Patterson, and 
the maintenance to Noble, and the result was the. bridge was 
where it was. It had been suggested that the shock of a 
16-ton blow on the side of the girder had upset it, and thatthe 
stress of the blow had been communicated to the lower part 
of the pier and overturned it ; but the theory of the train 
going off the rails or being blown against the girders was 
simply out of question. The learned counsel then argued 
against the possibility of splinters of the carriage being found 
between a tieand the covering plate if the plate had been properly 
put on. Whatever led to the axle-box being found in the 
trough of the girder led to the tender screw coupling being 
found there also; and there was no suggestion that the tender 
went off the line at a position on the permanent way from 
which its screw coupling could have got into the trough. 
Without the carriages striking the girders there was enough 
to account for the destruction of the bridge in the high wind 
that was prevailing that night, by reason of its weakened. and 
defective condition. Whatever the result of the inquiry 
might be, it would be extremely satisfactory to the public 
t investigated, not 
merely with the view of ascertaining whether there was any 
fault, and if so upon whom it lay, but also with the view of 
securing, as the falling of the Tay Bridge was the first accident 
of that it be the last, 

. Wesster, Q.C., ho that the Court, in framing 
their report, would not Rradionte upon side matters as 
ween the company and the contractors or as between the 
Sse, and the engineers. Referring to the inspection of 
the bridge, Mr. Webster said it was absolutely nec 
to leave some part of the inspection to superintendents, an 
the greatest mistake an engineer could e was to attempt 
to examine too much himself. Incidentally, he might men- 
tion that Sir Thomas Bouch had paid upwards of £9000, 
without his own expenses, for the supervision of the brid 
by competent inspectors. The defective parts discovered, 
compared with the whole of the bridge, were but a shade of 
& percentage, and upon that fact he relied to show that 

e inspection had bf agg. made and that the 


ing masonry, igo 

the bolts in the holes in the ‘slots and cotters, 
the attachment ‘of the to 

struts, and argued that the contractors were neither to blame 
for the design of the bridge nor for material and workman- 
ship. The cause of the accident was the contact with the 
gindes of a mass of 17 tons moving at the rate of twenty-five 
miles an hour supervening upon an existing heavy strain. 
There had been a collapse or fall of fourteen piers, and 
the suggestion that at tad pis part 
of Mr. Gilkes’s work there had been a 'y bad piece of 
workmanship. 

Mr. Batroor, on behalf of the railway company, had —s 
to add to the views expressed by his friends in the course 
the inquiry. The railway company only wished to 
before the Court all ible information in order that the 
Court might be guided by it in coming to a conclusion. 

Mr. Roruery in reply to Mr. Balfour, stated that before 
making any the required information as to the 
condition and direction of the permanent way at both expan: 
sion joints, 


The Court then rose, The inquiry was at an end, 
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repeated in th inquiry, that the cast iron was ruDD 
i the wrought iron inferior and untested, that the bolts were 
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RAILWAY MATTERS: 
Tue Cape Town tramways are carrying 5000 passengers 


‘Tur Tlanethly Railway, for which Mr. Waddell is the con- 

Tue London and North-Western Railway Com is about 


Tue Great Western Railway Company is about to re-build 
the timber viaduct at ecg either in brickwork or 
iron. ; a cule will probably be determined by the relative 


THE Japan Gazette states that the line of railway which has 
been in contemplation for some time between Tokio and 
Mayebashi will soon be commenced. e aprregeces completed, 
and it is said that the line will traverse a district, and is 
expected to prove a great benefit to the country. 


A PASSENGER engine built chiefly for s has just been 
finished at the Baldwin Locomotive Works, for use on the Bound 
Brook route between New York and Philadelphia. It is in- 


wheels are 64ft. in diameter, and there is but one . The 
weight of the —— is 84,000 Ib ; and its water tank holds 4000 
ons. The dimensions of ordinary engines are: 
ving wheels, 5ft. to 54ft.; weighs, 70,000 to 75,000 lb.; capacity 
of water tank, 2000 to gallons, é 
Tue directors of the London, Brighton, and South Coast 
Railway have determined, and not gro making 
alterations at the Victoria station. ey are to have an entirely 
new covering to the cab approach, and also to complete in iron 
that end of the station near the booking-office which is at pre- 
sent carried on wooden framing. The and other adjacent 
offices are made entirely of wood, and, if a fire oceutred it would 
as some of the supports of the large 
a roof would probably fail. 


During the current year it is to continue laying steel 
rails on that portion of. the Onan district of the Canadian 
Grand Trunk Railway, between St. John’s and Rouse’s point, 


eight miles of which are iron; also to lay in steel the line 
between Richmond and Point’ Lavi, five 
@ portion of the forty-one miles of iron between Stratford 
ome Goderich. Some steel rails will also’ be 
Contract Journal, to relieve portions of the 
laid, and where the rails are in positions of unusual exposure to 
wear; the greater portion of the rails so released it is proposed 
to utilise on the principal sidings, taking out’ old iron rails, and 
es in length, are with iron, and have, man them, 
to endure quite as much service as the main line, ¥ ms 


In reporting upon the circumstances which attended the 
collision that occurred on the 23rd February at the south end of 
New-street station, Birmingham, on the London and North- 
Western Railway, when the 5.15 p.m. train from Euston, as it 
station, ran against a shunting engin says, “The 
collision was caused by the mistake of ‘the driver of the shunting 
engine. There is a vast amount of work to be done at New-street 
station. On ordinary days it consists of about 412 trains in and 
out.” All connected with the work have to be very Pare in their 
operations, and the mistake was peohenly owing to anxiety of 
the driver to expedite the work. The company is at present 
engaged in making new lines, which will relieve New-street 
station, Birmingham, of some of the goods traffic, is also 
contemplating enlarging the station. 


injured, and the fireman, it is believed, jumped off and was killed 
upon the spot. The trai bout 500 
coming to a stand, but none of the passengers were injured, and 
none of the vehicles except the engine were damaged. e 
engine is a four-wheel couple tender engine, with inside 
cylinders 15in. in diameter and with 20in. stroke, The leading 
wheels are $ft. 6in., and the driving and trailing wheels are 
5ft. Gin. in diameter. It was builtin 1847, was rebuilt in 1867, 
and thoroughly repaired in September, 1879, After the connecting- 
rod had broken, the piston end, being free, knocked out the end 
of the cylinder; and the driver, upon hearing the consequent 
noise, at once shut off steam and endeavoured to put on his 
brake. He was, however, confused by the cloud of steam and 
ashes which almost immediately rushed out through the fire-box 
door, and, missing the brake-handle, he fell off on the left-hand 
side, rolling down the embankment, at this point about LOft, in 
height. e connectirg-rod, made of wrought iron of good 
ty, was broken 8ft. 4in. from the big ad, at which point 
it measured 2fin. 1jin., the top and bottom 
off. Of the total sectional area of 4#in. about 1jin, show s' of 
what may be an old flaw, or an imperfect weld, but the 
in such a state from striking against the sleepers and boiler, that 
it was impossible to be certain upon this point. 

In a recent address to the Philosophical Institute of Canter- 
bury, New Zealand, on the ‘“‘ Progress of Applied Science in 
Canterbury,” Mr. E. Dobson said that the aggregate length of the 
Canterbury Railways alone reaches to between 300 to miles. 


pon 
the future efficiency of the railway system rouge’ the eny) 
an injury which, although at present wares. “a except in the 
in cost of the maintenance and wor the narrower 
gauge, will be found productive of great difficulty whenever the 
Cathe begins the limited carryi: ofa 
narrow-gauge line. It is now clearly : the con- 
structive cost of a railway depends on the width of the rolling 
stock, the — to be carried on each axle, and the speed at 
which the load is to be moved, and that the width. between the 
rails is a matter which has little effect on the cost of first con- 
struction, whilst that of maintenance is inversely as the 
the cost of ame in order a line of 3ft, Gin. gauge being greatly 
in excess of that of the maintenance of a line on the 5ft. 3in. 
auge renders necessary ower the cen 
the yom which involves a corresponding in the 
diameter of the driving wheels. Briefly, then, to sum up some 
of the most important reasons against the employment of the 
narrower gauge, it may be said “th That the placing the rai 
closer je pomp effects no oo diminution of the cost of 
construction whilst it greatly increases that of maintenance ; and 
2) That the reduction of speed consequent on the reduction of 
e diameter of the driving wheels and of the steam-generating 
power of the engine, involves an additional outlay of capital in 
rolling stock and an increase in the staff a 
remunerative traffic, as compared with lines worked at the speed 
ordinaril employed on gauges of 4ft. 3hin. and upwards. 
Although the New Zealand railways have proved of immense 
benefit in developing the of the colony, the working 
expenses at the present time absorb an exceptionally large per- 
centage of the receipts, thus failing altogether to provide for the 
interest of the loans under which they have been constructed, 
yet been for renewals. 


Is | the pile till the latter has been exposed 
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NOTES. AND MEMORANDA. - 
‘Tue Royal Society of Edinburgh has awarded the Keith medal 


for the biennial period, 1877-79, to Prof Jenkin for, 
his paper On the Application of Graphile Methods Deter: | Purification 


ficiency of Machinery: 

In a recent lecture on , Professor Egleston, of the School 
of Mines of Columbia College, remarked that it was formerl 
supposed that gold was to be found only in or on the Ozoiec an 
Paleozoic formations. When, in California, Whitney discovered 
it in the Jurassic. It is now found in the deposits of all ages. 
The rock in which it lies is generally metamorphic. 

~Tue following has been given as a method of illustrating the 
indestructibility of sealed glass tubes of equal 
weight, one of them ow oxygen and a little powdered 

h 1, are d. The charcoal may be ca’ to burn 

away completely by h it by means of a small flame. On 

placing the two tu on & ce it will be seen that there has 
m no variation in weight. 


A USEFUL test-paper may, says the Electro Metall 
made by boiling 11b. of leaves of th 


ange the blue colour of the eo to 
turn it green. This is a very good substitute for litmus paper. 
THE production of bronzes may be readily carried out on a 
small scale by the following process. Take any p! or 
group, boil in stearine, then blacklead and Sine ina ged 
. Attach a very weak battery, and deposit very slowly a 
thin coating of copper. Now remove from the bath, and bake in 
an oven until the plaster model shakes out in dust. You have 
now & very thin copper reproduction of your model. Varnish 
this outside so as to prevent the further deposition, and replace 
in the bath. The co will now be deposited on the inside 
surface, and can be thickened up to any desired point. For this 
second process a much stronger may 
At a recent meeting of the Chemical Society a note on an 
improved form of oven for mae, ‘ecled tubes and avoiding 
of explosions, was read by Mr, Watson Smith, The author has 
constructed such an oven ha' the following advantages :— 
A temperature of 420 deg.—440 deg. can be obtained in a few 
minutes with one moderately lat unsen ; it insures the safety, 
in case of explosion, of the ex enter and of the thermometer ; 
& simple construction, and can be cooled down rapidly ; 
it consists of a horseshoe-shaped inner tube of stout sheet iron, 
which contains thick iron tubes, surrounded by an outer D-shaped 
cover of sheet iron. 


A panty of United States engineers has recently taken soundings 
of the Niagara river below the falls, It was a work of great 
difficulty to approach the falls in a small boat. Great jets of 
water were thrown out from the falls far into the stream, and 
the roar was so terrible that no other sound could be heard. The 
leadsman cast the line, which gave 83ft. This was near the 
shore. Further down stream a second cast of the lead told off 
100ft. deepening to 192ft. at the inclined railway. The average 
depth of the Swift Drift, where the river suddenly becomes 
narrow with a velocity too to be measured, was 153ft. 
Immediately under the lower bridge the whirlpool rapids set in. 
Here the depth was computed to be 210ft. 


AN alloy, containing 70 per cent. of copper and 30 per cent. of 
manganese, is employed in Germany as an addition to brass or to 
bronze, in order to increase the density, the tenacity, and the 
ductility of those metals. The manganese, in consequence of the 
ease with which it oxidises, prevents the formation of the oxides 
of copper or tin which, in the ordinary process, alter the nature 
of the product, The employment of metallic manganese is also 
recommended for the same end. The addition of from } to 1 per 
cent. of the manganese, or of from # to 3 per cent. of the alloy of 
Manganese and copper, castings without blow-holes. 
The Journal of the Fran Institute says that a larger propor- 
tion of manganese hardens the metal and gives to the bronze 
properties similar to those of steel. 

Proresson CARMICHAEL describes, in the American Journal 
Science, a de 
visible to a whole audience. He passes coal 
Konig’s manometric capsule, and then leads it by a tube into a 
burner inclosed in a small mica cylinder or lantern, which is 
rotated either in a vertical or a horizontal plane. The ring of 
light thus produced is broken up by the sonorous vibrations into 
@ serrated form, the forms of the serrations varying with the 
nature of thesound. To increase the brilliance of the light the 
gas is previously passed over a sponge soaked in some volatile 

drocarbon such as ‘‘ gasoline” or ‘‘ benzoline,” and oxygen is 

supplied into the mica lantern. A shrill whistle produces 
very fine serrations invisible 30ft, away. The human voice at 
ord: loudness produces serrations 2in. or 3in. deep round the 
ting. A m capsule placed upon the various parts of a 
vibrating serves to investigate their modes of vibration, 
nodal points, 

M. Marcet Derrez has devised an ine apparatus for 
transthitting @ movement of retation by electricity. The appa- 
ratus is composed of a transmitter and a receiver. The trans- 
mitter consists of two ordinary split-collar commutators set upon 
a@ common axis, but adjusted at right angles to each other. e 
receiver consists of two longitudinal armatures carrying coils of 
wire «as ome in the earlier Siemens’ magneto-electric 
machines. also run on 8 common axis and in tions at 
right angles to one another; and they are placed in 
field between. the poles of a permanent magnet, Currents 
generated by a pass h the transmitter and are 
conveyed by wires to the receiver. For every position of the 
axis of the transmitter there is one position—and one only—of 
stable equilibrium for the axis of the receiver. Hence the axis 
of the receiver follows all the) movements of the transmitter ; 
turns at the same rate and.in the same direction as the trans- 
mitter may be turned ; and makes the same number of 
tions precisely to within a quarter of a revolution. 

At a recent menting < the Chemical Society, Mr. Ridout, 
F.C.8., described an improyed thermo-electric apparatus of his 
construction, The author has followed the idea of combining 
the thermopile and galvanometer in one instrument on the same 
base-board. The defects of the yn as ordinarily made are 
remedied by placing the bars in g tubes connected with the 
plates of copper; making the bars half the usual length, and 


gas through a 


magnetic 


revolu- 


using only a single pair, (he defects in the galvanometer are 


that the wire does not come near the needle ; the needles are not 
of the best form, and the auspension is troublesome, Mr. Ridout 
makes the wire a flat ribbon mounted on one bobbin ; the needles 
are flat oblong oa from the same piece of steel, and magnetised 
in one piece ; t ey are mounted on a pivot turning in an agate 
cup. ‘The sever: of the apparatus are mutually adapted 
to each other; and in using it the galvanometer is: not joined to 
to the heat, 80 as to 
prevent the current generated abstracting heat from the hot side. 
As made by Mr. Browning, the pile consists of a pair of elements 
jin. long, the copper connections being circular plates..h5in. 

ick and gin. diameter. The pile is cuppertel by thick copper 
terminals above the galvanometer, which consists of & copper 

bbon some ep turns round a pair of astatic es 
lin. long and jin. broad, pivotted in an agate cup, A ¢ontact- 
key is p on one side, and the whole is inclosed:in a glass 
shade orated opposite the pile. A glass cone protects the 
front from extraneous heat, and a glass case the back, A direct 


ing magnet is fixed above the pile. Contact between the galvano- | and 


meter and pile is made after (say) 30 seconds’ exposure to tie 
and the radiation from stellar space is evident in clear weather, 


for rendering the. sonorous vibrations of a — 


MISCELLANEA. 

THe Corporation of Hertford have agreed with the Rivers’ 
the treatment of the sewage 

Bane en increased annual subsidy of £650, instead of 


We have received a copy of a well-executed Palen, 
representation map of the United og ag Me Mr. J. Wy 
which aloo to tion of seats, 
number of voters; 

Docks, and on Sat: afternoon a special saloon steam 
Westminster Palace Stains with the Prince of Wales and a select 
party, for the purpose of inspecting the new docks. 

Wasasi, Ind., U.8., bos of being the first town to adopt 
the electric light for ge illumination, because a beginning 
was made March 81, with four Brush lamps of 3000-candle power 
each suspended on the flag staff of the court house, 

WE understand that at the last meeting of the Tynemouth 


be | Town Council, Mr. J. P. 


.J. P. Spencer, the borough engineer, tendered 
his resignation in consequence of his increased business as @ con- 
sulting engineer. The Council, however, refused to accept the 
resignation, in order that they might thus be able to the 
borough engineer’s services a few months longer. 


Wes have received a copy of a very useful chart compiled by the 
Carnforth Hematite Iron Company, showing by a series of 
curves the fluctuations in. the prices of pig iron, minerals, &c., 
since 1866. The diagrams relate specially to Bessemer hematite 
pig iron, Staffordshire pis iron, Seotch pig iron, ordinary hema- 
tite pig, Middlesbrough pig, Durham coke, Ulverston ore, and 
the rate. The form of Government power and quality 
of the harvest for each year are also given, 


WE are informed that Messrs. Siemens have taken mp the 
exclusive licence, for all countries, for the use of Messrs. Le Grand 
and Sutcliff’s dwarf tubular piles, illustrated by us some months 
since, for the foundations or stems of their ph poles, and 
electric purposes generally. Exhaustive trials have been made 
at Messrs, Siemens’ works,at Charlton, the result of which 
demonstrated that the average time for fixing a telegraph pole 
foundation, 4ft. or 5ft. deep, ranged from five minutes to fifteen 
minutes, and proved their stability to be very great. 


TuE Calais-Douvres met with an -ccident whilst entering the 
outer harbour at Dover about 8.15 0n Saturday night. One of 
the bows of the vessel struck violently against the wooden piles 
that constitute the north side of the harbour. The concussion 
was great, and nearly forced her over against the piles on the 
other side; but she was ultimately got safely into her berth in 
the Granville Dock, where it-was found that several plates below 
water mark were started, and water was making so rapidly that 
it was with difheulty that it was kept under with two donkey 
engines and a large numberof men summoned from the other 
boats working pumps. 

WE learn that Messrs, S, EB. Norris and Co., of Shadwell, the 
well-l.nown makers of leather belting, &c., have recently adopted 
a mode of waterproofing leather which promises to have many 
valuable applications. A series of experiments made with the 
process show, we are informed, that leather treated by it does 
not absorb more than 64 per cent. of its weight of water after an 
immersion of five ho while leather not treated absorbs 25 
cent. of its weight in‘the same time. The waterproofed leather 
is evidently well adapted for the manufacture of leather buckets, 
leather for colliery pump purposes, &c., the softening influence 
of water upon the fibres being arrested. 


THE first stone of the Norwood (Middlesex) Waterworks was 


Southall station of the Great Western Railway. The business is 
in the hands of alimited liability Seen: The works are for the 
supply of Southall, Sou mn, North Hyde, Frogmore-green, 
and Norwood, anid also, if F aacage we to extend the mains through the 
towns and districts of Bast. Bedfont, Cranford, Feltham, and 
Hanworth. The company are now engaged in sinking a shaft 
es the chalk formation, from which their supply will be 
ol 


Durine the year 1878 the number of ships that entered and 
left the Italian ports with cargoes.was 189,154—-sailing vessels, 
23,519; bere ay 7919—of 25,263,102 tons, and manned by 

023 sailors, Of this number 171,658 were Italian, and 17,496 
of foreign nationality. In addition to these there were 128,237 
coasting vessels and 29,479 steamers. The deep-sea fisheries 
employed a fleet of 8182 sailing vessels, of 29,783 tons, and 
manned by 20,292 men, Including ships that touched at the 
various ports en route, the total number for the year was 229,796 
of all kinds, with crews amounting to 2,281,347, and carrying 
853,093 passengers, 

THE Lyttelton, New Zealand, Harbour Board have recently 
let a contract for the construction of a graving dock, capable of 
docking a first-ciass ironclad, which will have an entrance 62ft. 
wide, with a depth of 23ft. on the sill at high water. At Timaru 

pro’ and di shipping of large tonnage, 
when the work has been sufficiently advanced to give “the 
requisite depth of water. This isan interesting engineering 
experiment, as the check given to the northerly set of the shingle 
is, says Mr, Dobson, of Canterbury, N.Z., likely to lead to con- 
siderable hydrographic changes along the coast line ; but it would 
be prematm to express any opinion as to the ultimate success of 

wor! 

THE French Minister of Fine Arts has entered into an agree- 
ment with the Jablochkoff Electric Light Company to light the 

d the whole of the two months devoted to the exhi- 

ition. The number of lights fed by the machinery is about 
400, and the motive power regarded at about 320 horses. The 
inauguration was to take place on May Ist, anda crowd 
had congregated to witness the process. But the of one 
of the — engines broke, and it was necessary to postpone 
the opening for a few days. In spite of the growing o position 
of the friends. of the gas company, M. Garnier, the architect of 
the Paris Opera, will establish a trial of the principal electrical 
ee ae which is the more really fit for use in the 
jouse, 

Grand Junction Waterworks have completed the 
construction of a storage reservoir at their Hampton Works, to 
contain 45,000,000 gallons of water uncontaminated by floods, and 
have commenced at these works the construction of three filters, 
capable of. filtering 4,000,000 gallons of water per day, and a 
covered reservoir to contain 2,000,000. gallons of filtered water. 
erection o ing machinery, by which to supply a very 

their level district, direct from Hampton instead of 
in. main has 
been laid from Isleworth to Notting Hill, and it is being con- 
tinued to Twickenham with the object of completing the whole of 
the new line to Hampton. 


Ow Monday, the Duchess of Teck christened and launched, 
at the doc of Messrs, Samuda Brothers a new passenger 
steamer, ed the Albert Victor, ~— for the Channel 
service of the South Eastern Railway. e dimensions are :— 
Length, 250ft.; breadth, 29ft,; depth, 15ft. Gin.; barthen in tons, 


ng and engines of oscillating construction and of 
2800-horse to be by Messrs. of 


Greenwich, the Albert Victor is axpocted to perform her passage 


laid on Tuesday at the pumping station, situated close to the ~ 


| 
| 


ngist, ‘ 
a ul an en ing the blue uor thro 
tended to make the distance, 90 miles, in 30 minutes. Its drivin uslin. Evaporate about half its bulk ; place layers of wie 
in the and them hang them up to dry. 

A Report has been printed on the fatal accident which occurred , 
on the 3ist January, between —— and att on the i 
North British Railway, when, as the Perth portion of the 7.10 p.m. 
down passenger train from Burntisland was 
running at a Se oe of about thirty miles an hour, the right-hand ; 
connecting-rod of the engine broke, and pierced the boiler y) 
and fire-box with the broken end, causing the steam to = 
through the fire-box. The driver fell off, and was seriously 

the change of from Sit Sin, to 

e change of gauge from 5ft. 3in. t. 6in.; 
cost of which as regards the alteration of the lines constructed on : 

| 
a light hurricane deck forward, whose turtle-back form will throw bat 
off the water. Commodious cabins and comfortable sleeping ary 
angements have been provided. With steam-steering apparatus < 
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FOREIGN THE SALE OF THE 


TO OORRESPONDENTS. 
*,* In order to avoid trouble and confusion, we find it necessary 


to 
inform correspondents that letters o addressed to the 
cases, ———— large envelope legibly directed 
writer to if, and @ 2d. 40 
answers received by us may be to their destination. No 
notice will be taken of communications which do not comply with 
these instructions. 


undertake 
machines, such as rock borers. Consult our advertising columns, 


F. G. A.—As we have neither seen nor heard of the injector to which you 1 Th 


refer, 
we are, of course, unable to say whether your of its action is or 


is not satisfactory. 


W. E.— We have no tracing of the kind, nor can we say if there is one mm 
existence. It is more than that the Puffing Billy was built 


J. H. G.—Send a sketch markwng the line of fracture in theiron. You say 
now only that it breaks, but not where, So far as we can form an opinion 
the bearings are not true, and some strain is put on which, constantly 
‘a> causes the fracture. 

W. B. (Gloucester-terrace).— We have not published any Working Drawing 
of a railway wheel, but you will find in our Wor Drawings of Loeo- 
motives all that you are likely to want in the way of information concerning 
their forms and dimensions. 


NEW ZEALAND RAILWAYS. 
(To the Bditor of The Bngineer.) 
—In reply to “ F.” in your last impression, all New oan 


are 5ft. 3in. WSON. 
The Laurels, Malvern Link, Malvern, May 8th. 
NON-CONDUCTING COATINGS. 
(To the Editor of The Engineer.) 
S1r,—I should feel obliged to any of readers who could 
waa the best ae ty where to get it, will adhere to iron 


to 

to act as a non-conductor of heat ; also the same to be subject to 
fire and , expand and contract with the iron, without 

or off. . M. 

Leeds, May 5th. 
CLIFTON SUSPENSION BRIDGE. 
(To the Bditor of The Engineer.) 

sen ‘ollo’ icu- 
they mag be is required :—Span, 702ft. 3in.; width, 
81ft.; height of piers, 80ft.; weight, 7000 tons ; height above h-water 
mark, 245ft.; low-water mark, 280ft. Thechains are made up of ten flat 
bars 7in. wide and lin. thick, a space of l}in. between each bar; the 
suspension rods are lgin. in diameter, The eers for the bridge 
were Sir and Sir W. H. Barlow ; 

‘0. WwW. 


6 ani 
Coleford, May 10th. 
STRAINS ON BED-PLATES. 
(To the Editor of The Bngineer.) 


81r,—I shall be to any reader who will give me a diagram and 
formule for the three follo ueries :—({1) How to determine the 
strains in a cast or wrought iron or sole plate for a horizontal 


pla’ 
engine? (2) How to proportion the bed-plate to withstand the strains 
when the diameter of the cylinder, Meg atpeert: of steam, and the stroke 
are known? (3) How to distribute the metal transversely and longi- 
tudinally to be of the best use to take the strains? I have looked 
through numbers of books but have not been able to find any formule 
would answer the above questions, A Srupent, 
London, May 12th, 


SUBSCRIPTIONS. 

Tue ENGINEER can be had, by order, from any newsagent in town or cow 
at the various railway ph haty or it can, if preferred, be supplied sive 
from the office, on the following terms (paid in advance) : — 


occur, an Ta of two 3 sixpence annum 


Cloth Cases for binding Taz EnaingEr Volume, price 28. 6d. each. 

The Ler Volumes of Tue ENGINEER can be had, price 18s. each ;— 
Vols. 3, 5, 10, 14, 21, 24, 25, 26, 38, 89, 40, 41, 42, 48, 44, 46, and 47. 
A complete set of Tue Enctnerr can be made up, comprising 47 volumes. 

Foreign Subscriptions for Thin Pa Copies will, until further notice, be 
received at the following rates paying at the 
following rates will receive Toe Enoinger weekly and post-free. 
sent by Post-office order must by letter of advice 
to the Publisher. Thick Paper Copies may be had, if preferred, at increased 
Remittance by Post-office Order. -- Australia, Belgh 

Columbia, British Guiana, my Cape of Good ‘k, 

ibraltar, In: 
uth Wales, 
New Z » Portugal, Roum: ania, Turkey, 
— —' West Coast of Africa, West Indies, China vid Southampton, 
rus, 
ittance by Bill in London.—Aus' Buenos Ayres, ‘lon, France, 
and Algeria, Greece, Ionian Islands, Norway, . 
Singapore, Spain, Sweden, £1 16s Chili, Borneo, and Java, £2 68. India 


£2 58. 
ADVERTISEMENTS. 
*,* The charge for Advertisements of four lines and under is three shillings, 


for every two lines afterwards one shilling and + odd lines are 
charged ene shilling. The line When an adver- 
tisement measures an i 


regularity, but regularity cannot be guaranteed in any such case. All 
except weekly advertisements are taken subject to this condition. 
ADVERTISEMENTS CANNOT BE INSERTED UNLESS DELIVERED BEFORE 
Six o’cLock on EVENING IN EACH WEEK. 
*_* Letters reloting to Advertisements and the Publishing Department of the 
paper ard to be to the Publisher, att 


Mr. 
letters to be addressed to the Rditor of Taz ENGINEER, 163, Strand, 


MEETINGS NEXT WEEE. 
Inetrrution oF Crvii Tuesday, May 18th, 
AND MecuamtcaL Enaiverrs’ Soctery.—Thursday, 20th, 
7 p.m.: “Cement Manufacture,” by Mr. C. Hl. Driver, TRUBS. 


Section, ‘‘ The merce, t Advances, d Future 
of the Island of M by the Rev. James 
between » Norway, iberia,” by t. G. T. Tem 
Thursday, May 20th, at 8 -m.: Applied and Physics Seotlon, 
me Recent Ad Pin the ch of ty 
Abney, R.E., F.R.8. 
CAL 


Socrery.—Thu: 

Dr. Tidy’s paper On ver Water.” 

Tux Wednesday, May 19th, at 7 p.m., 


THE ENGINEER. 


* in the Barometric Weight of the Lower Atmospheric Strata 
India,” by Prof. BE. FMS. “ Winds ani 
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THE LONDON WATER SUPPLY AND THE AUTHORITIES, 
Wa having dissolved Parliament—as a witty _poli- 
tician now to dissolve the Metro- 
politan Board. That body is anxiously casting about for 
@ policy, in the face of the present crisis. ndon is 
humiliated by the fact that it contains no local authority 
apparently competent to give it a cup of cold water. The 
case ig even worse, for the question is not one of giving, 
but selling. “ Water,” said a vestry delegate the other 
day, “ought to be as free as the air we breathe.” And 
so it is for those who choose to take it in that way. The 
vestry delegate may take his bucket and dip it into the 
ames wherever he pleases, and drink to his heart’s con- 
tent. But if he prefers to send somebody else to dip the 
bucket, he must pay for the service. The water com- 
panies have carried the bucket for a good many years, in 
the course of which it has grown very big and become 
very costly. There is now a proposal to buy the bucket 
before it gets any bigger and costlier, and to hand it 
over to somebody else. Mr. Cross offered to create 
an entirely new y. for this purpose, but the price 
named for the transfer exci opposition, and the 
Government came to grief over the matter. The price 
is one thing, and the administration is another. The 
metropolitan public qupereling with the price, and the 
authorities are quarrelling with the scheme of adminis- 
tration. In the meantime there are some anxious 
inquiries as to what has become of the Bill which was to 
extinguish the companies and to create the Trust. The 
Times has pronounced it to be in “a state of suspended 
animation.” Mr. M‘Cullagh Torrens declares it to be as 
dead as though it had never existed. But if dead, it is 
evidently capable of a constitutional resurrection, the 
late Parliament having provided that Bills arrested by 
the dissolution could be re-introduced in the current 
year. Some hp a ad not a few—who object to 
the Bill as it first appeared, would like to see it referred 
to a Select Committee, so that it might at least serve as 
a starting point towards the settlement of a great 
question. 

As to the mode of administration, it is argued by 
certain members at Spring-gardens that whenever the 
Metropolitan Board has been entrusted with a work to 
do, it has done it well. Why, then, seeing that it is the 
central representative body, should it not be entrusted 
with the water supply of the metropolis? In virtue of 
its position, no doubt the Board has a powerful claim ; 
but in virtue of its constitution its claim is somewhat 
defective. Forty-five gentlemen, however able and self- 
sacrificing, can never perform all that the Metropolitan 
Board has to do, and likewise take charge of the water 
supply. It is not for nothing, that eight boards of 
directors now receive in the te more than £20,000 
a year. There is work to be done, and there are serious 
responsibilities to be discharged. When the water supply 
changes hands, the new authority will be expected to do 
some wonderful things. The supply must be constant 
all over London, and beyond it, and there must be high 

ressure for the fire hydrants, the hydrant system itself 

ing also largely extended. The price must be kept 
down, and the whole scheme must be worked economically 
as well as efficiently. The cry for purer water will have 
to be met, and how this is to be accomplished does 
not yet appear. The Bill of Mr. Cross propose 
nothing in the shape of a new supply, and throughout 
the recent agitation on the subject there has been a 
marked absence of any explicit demand for carrying out 
any particular scheme. Something is said about gettin 
more water from the chalk and less from the Thames an 


8ub-|the Lea, and there is a great deal of grumbling abo 


ut 
sewage. Bat it is pretty well understood that, as a 
general rule, the chief pollution of the London water 
supply takes place on the premises of the consumers. 
Hence there is a loud demand for a constant service, so 
that water may be obtained without the intervention of 
tank, cistern, or butt. ; 

Tt is worth while to consider whether the Metropolitan 
Board might be so c in its constitution as to be pro- 
perly adapted for the onerous task of giving Londonan im- 

roved watecsanyy taking the present works as the basis. 
One plan which been mooted, but which has scarcely 
attracted public attention, consists in continuing the 
present system, by which the Corporation, the vestries, 
and the district boards elect forty-five representatives, 


* | but adding thereto the direct election of forty-five other 


members by the ratepayers. This would increase the 
numerical force, but it may be objected that the actual 
stren of the Board would not be enhanced. The 
members elected directly by the ratepayers would be 
likely to form a distinct class, and would probably feel 
it rather a point of honour to differ from the vestry and 
district board members. The objection is one whi 
some force, though it cannot be said that the 
Ried. os at present constituted, exhibits a united front. 
On the water question it is eminently divided, except 
that some time back there was a tolerable degree of 
unanimity as to the propriety of purchasing the under- 
takings of the water a, independently of oy 
scheme for bringing in a f supply. tru 
appears to be, that if the Metropolitan Board is meddled 
with at it must undergo reform in more than one 
direction. Board has in existence very nearly 
a quarts of a century, and is now like a growing 
crab, which finds its shell ing too tight for it. 
The whole body requires to be re-cast, London in 1880 


d | the system, in seven years 
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is a different affair from London in 1855. Not only is 
the population immensely increased, but it is differently 
balanced twenty-five years ago, is now out of harmony 
with the constituencies. The former fit is now a misfit. 
A readjustment of the representation is thus required. 
on is also wan unfortunately, the out- 
lying districts seem to object to be included in the juzis- 
iction of the Metropolitan Board. Landlords and 
builders abhor the Building Act; occupiers dread the 

0' swam est Ww. is topograp y 

of London, desires its own charter of incorporation. 

ery all round the border seems to be, “Let us 
alone.” Yet these border places often show an anxious 
desire to have the benefit of the yi = which 
comprehends the metropolis, and it is felt that to be cut 
off from this outlet is a serious embarrassment. 

A Board of Works is to a large extent the outcome of 
engineering principles applied to the accomplishment of 
sanitary purposes, yet the jurisdiction of a Board of 
Works is generally founded upon anything but engineer- 
ing principles. - The boundary line goes down the middle 
of a river, or runs up the side of a hill, or traverses one 
bank of a stream, leaving the opposite side of the water 
out of the reckoning altogether. A scientific frontier is 
the last thing thought of in settling the jurisdiction of 
a local authority. London is uncomfortable just now, 
because it feels that “the times are out of joint.’ 
The Metropolitan Board has sewered the metropolis, 
and cast the sew into the Thames. Another 
authority, having c of the river, complains 
that the navigation is impeded by banks of seneen 
mud. The Metropolitan Board asserts that the 
Conservators have not done their dredging properly. 
The Metropolitan Board, which has no jurisdiction over 
the Thames, has nevertheless built the Thames Embank- 
ment, and has rery most of the bridges. As to the 
water supply, that belongs to eight private compani 
subject to a certain measure of control. A portion o 
that control is vested in the Local Government Board, 
and another portion is vested in the Metropolitan Board 
of Works, which nevertheless refuses to act. The Fire 
Brigade, which is nothing without water, does as it best 
can without any attempt to come to an understanding 
with the water companies. In fact the government 
of London is chaos, and it is a wonder that any- 
thing goes right at all. There must be a considerable 
amount of individual good sense somewhere, or we 
should find the sewage cease to flow, the water supply fail 
to come, and the Thames either overflowing banks every- 
where, or becoming strangled amid mud-banks below 
Blackwall, There is no + catastrophe, and we ought 
to be thankful. A fire brigade which knows nothing of 
the water companies seems a curious institution for 
ena out fires. The relations of the police to the fire 

e were said by the Select Committee in 1877 to be 
“of a cordial and harmonious character,” but this state- 
ment is followed by the words, “each force, however, 
confining itself to the independent exercise of its proper 
functions.” What this means was apparent on the occa- 
sion of the recent fatal fire at Aldersgate-street, when a 
policeman ran for the fire-escape, and found it chained 
and padlocked, the key being in the possession of a fire- 
man not then on duty. n a review of the whole 
system, the Select Committee reported, “That the statu- 
tory arrangements for the extinction of fires in the 
metropolis, whereby the fire brigade is administered by 
the Metropolitan Board of Works, two separate police 
forces exist side by side, and the water supply is sec- 
tionally furnished by eight independent companies, are 
not oe a8 to furnish adequate protection to life and 
property. 
_ London has authorities innumerable ; but stiil there 
is a lack of authority. Were not the people better than 
I i London would be a desola- 
tion. Continental cities, with British institutions, could 
never exist, Abroad everything is left to the Govern- 
ment ; here in England people know better. They are 
quite aware that to trust to the Government would 
be to go downhill headlong. How little the people 
believe in the Government is shown by the fate of Mr. 
Cross’s Water Bill. But something is wanting, and 
London is half amazed to find that it has no governing 
mye which appears properly adapted to take the place 
of the water companies. A reductio ad absurdum has 
been reached. Here isa board which sends away all the 
dirty water; why should it not first of all send 
in the clean?’ Why should the outfalls be subject 
to one authority, and the water supply to another? 
A hundred and thirty million pol of water 
into London daily, and something more than 
t goes out of it. Why should not the water 
supply. and the sew: subject to the same 
authority? Why should London have another adminis- 
trative body thrust upon it? Already we see an extem- 
raneous authority springing up, in the shape of sundry 
elegates from vestries anddistrict boards. These delegates 
have been meeting and talking, and now, at last, they have 
received into their council sundry metropolitan members 
of Parliament, preliminary to an appeal which they are 
going to make to the Premier, or the Home Secretary, 
or the President of the Local Government Board, or 


ch | Whoever else they can get hold of. The Metropolitan 


Board protests against this upstart body coming upon 
the scene. It is “the man in the street” in another 
form. But, if we mistake not, all this indicates a crisis. 
The water brig has gone so far that it must now, at 
last, be settled. The companies must go, and the diffi- 
or their going, as the authority w 1g to eir 
place when they are gone, r 


THE BREECH-LOADING QUESTION, 


Tax gun factories have lost 
F.R.S., we is, we regret to say, renriog from the Ro 
Artillery. Apart from the question of personal abili 


VIENNA.—Mesars. and Co., Booksellers. 1600," by Mr. Charles N. Pearson, F.M.8. exhibition, the radiometer 
LEIPSIC.—A. Twiermeyer, Bookseller. invented by Mr. D. Winstanley. 
NEW YORK.—Tae WILMER and Rogzrs News Company, 3 
81, Beekman-street. 
* return drawings or manuscripts; we 
*.* All letters intended for insertion in THE ENGINEER, 07 “4 
containing questions, must be accompanied by the name and 
address of the writer, not necessarily for publication, but as a 
proof of good faith. No notice whatever will be taken of : 
anonymous communications. 
J, ordinary 
/ 
J. G. W. A—We are unable to give you any information concerning 
Mr. Hurd’s gas engunes, because we possess none. We understand that 
when his foreign patents are completed he will tell the public something 
about the construction of his engines.’ Meanwhile, we know nothing more 
about them than what can be learned from our advertising columns. 4 
Sir, | 
| 
| 
| 
| ‘ 
| 
a 
j 
single advertisements from the country must be accompanied by stamps 
payment. Alternate advertisements will be with all practica 
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General Younghusband had exceptional experience in| 
ition of 
tham| The average rate of firing with the 8in. gun was, 


gunnery trials, having not only held the 
superintendent of the Gun Factories an 
Abbey, after service on the se committee, but 
oreign mnery trials, including those at Za 
and in At a time like the is 
difficult to say exactly how much the loss of such expe- 
rience might be felt, and we wish there was some recog- 
nised way of retaining the services of such an officer, at 
all events in the way of reference. Possibly this may be 
done, though we never heard of General Boxer being 
consulted in any way on the various competitive 
trials of shrapnel and other shell that took place soon after 
he left the service. We may say that happily there are no 
two opinions as to the qualifications of General Young- 
husband’s successor—Colonel Maitland. Our business, 
however, is not to speak of men, especially those who are 
now in office, but to pass on to the discussion of the state 
of the question of our manufacture of ordnance as it 
now stands, a question at this moment full of difficulties 
involving the most serious issues. 
For some time past a kind of stagnation has set in 
due to uncertainty as to the decisions on various im- 
-portant points, and the committee, of which General 


rdon, C.B., is president, having at length been formed } breech 


to investigate the entire question of heavy guns, it would 
be difficult to fix the limits of their work, seeing that 
what led to the formation of such a committee were ng 
tions which open out the whole subject of guns, both as 
to system of construction and of manufacture. Thus 
probably at this very time may be found those who 
regard it chiefly as a question between iron and steel, 
and others between breech and SS Snuffi- 
cient as either of these would be to call for a long and 
full investigation, there are at this time other elements 
to complicate the work, namely, the question of the pro- 
portion of the gun with rd to length and also that of 
enlargement of chamber. Very high results as to velocity 
are now expected, and we have recently learned that 
while these have generally been obtained at the expense 
of powder, there is a liability to unexpected action and 
to violent pressures of an abnormal character which lead 
us to the conclusion that our knowledge of the behaviour 
of treed burnt in large quantities is much more im- 
perfect than we were aware. General Gordon ex- 
pressed an opinion some weeks since, in a tone that 
certainly leads us to conclude that he spoke of a 
conviction shared by those with whom he is asso- 
ciated, to the effect that breech-loading guns, whether we 
like them or not, have become a necessity, the demand 
for length having exceeded the limits that admit of 
accommodation in the form of muzzle-loaders in our 
turrets and other positions. We may conclude, then, that 
the production of a satisfactory breech-loading heavy 
is now the primary object before the committee. e 
difficulty of this task may be said to be indicated practi- 
cally in one way by the length of time which elapsed 
between the production of the Armstrong 100-ton muzzle- 
loading gun in 1875 and of Krupp’s 71-ton gun in 1879. 
In these days it must be borne in mind, as we have 
said, that great results are expected in velocity. To this, 
no doubt, it may be replied that such results may be 
obtained by properly proportioning the air space, with- 
out subjecting the gun to so high a pressure as was often 
obtained in the days when the subject had been compara- 
tively little investigated. While this, however, is true, 
two points may be noticed—first, that since much larger 
charges of powder, even proportionally, are employed, 
any disturbance of condition may produce much more 
serious results than formerly; and secondly, that. 
some of the difficulties which have to be encountered 
are not dependent necessarily on the mere maximum 
pressure exerted on the gun and registered by pressure 
gauges. Scoring, for example, depends on the action of 
gas during the whole of the passage of the shot through 
the.bore. Consequently, an old-fashioned quick-burnin 
charge, giving 2 maximum of, say, 25 tons pressure, an 
then rapidly running down, and soon ceasing in a 
short gun, might not cause at all the same amount 
of erosion as a large, slow-burning, modern charge 
which never exceeds 20 tons pressure, but which keeps 
it up for a much longer period of time. This — 
tion, in the case of a breech-loader, is particularly 
serious, and we believe that it is no secret that we 
have recently been experiencing this difficulty in our 
breech-loaders. Care must be taken, however, not to 
confuse different questions together. For example, we 
hold that any scoring that may take place in a breech- 
loading gun at any place except at the junction of the 
breech piece and chamber is not a question concerning 
the breech-loading system. It may prove that the 
metal of that particular gun is in fault, or it may 
argue some defect in the matter of windage, or action 
of gas check ; but it is not necessarily connected with 
breech-loading. With the high results, however, which 
we are now obtaining, we have experienced, and sh 
doubtless experience, much difficulty as to the actual 
closing joint of a breech-loader. So much is this the 
case that it has been hinted that had the officers who 
attended Krupp’s Meppen trials last year been very acute, 
they might have found out that the power of nging 
the closing disc in the wedge was a more essential we 
perty, and one more continually taken advantage of, than 
they were by any means aware of. We believe we may 
= that this is repudiated on the part of Herr Krupp, 
whose experience in breech-loaders must be much greater 
than that of any one in this country, and who may pro- 
bably have arrived at a better nature of metal for this 
special purpose. Nevertheless, those who have had 
much to say to breech-loaders generally prefer a joint 
formed of a both of which are capable of ready 
removal and substitution. 
We stand at present as to breech-loaders in the follow- 
ing position :—We have new type Elswick breech-loading 
guns under actual trial at Shoeburyness. Thege have 


given the remarkable shooting results noticed in our| and other 


article of April 30th last, and ata rate of firing which 
argued that the breech action must have been excellent. 


we believe, about one round in 37 seconds, and the 
maximum speed one in 26 seconds. In the gun factories 
two élasses of breech-loaders are in course of manufac- 
ture, both’on "the French system, namely: (1) Heavy 
guns, of which the powerful piece weighs about 41 tons, 
which is to take the piece of the 38-ton gee. This has 
a calibre of 12in. and a length of barrel of 26ft., one of 
which is now in the process of building up, but is not 
yet near completion. (2) The breech-loading 13-pounder 
field guns to be tried in comparison with the new 
experimental’ muzzle-loading 13-pounder. ‘These last 
are on the point of completion. They are 3in. in calibre 
with chambers enlarged to 3’5in., though we believe there 
is a proposition to try a larger cartridge in an uncham- 
bered gun. The length of bore is 84in., or 28 calibres. 
As the twist is 1 in 30, six additional inches in len 
would enable the rifling to make a complete revolution 
in the bore. The breech is closed on the French system 
applied experimentally in the gun factories some little 
time ago. The breech piece has an interrupted thread 
enabling it to be drawn out directly after turnin 
it for a portion of a turn, ing on to a hin 
carrier which holds it in its place by means 
of a spring piece at the bottom, and enables it to be 
swung like a door to one side, and similarly brought 
back after loading, forced home and tightened by 
the screw, convenient gun-metal handles being pro- 
vided for each movement. After forcing home, a gun- 
metal vent shield is-slid back, so as to uncover the vent. 
The object of this last-mentioned arrangement is safety. 
It has been found, especially in sea service, that great 
injury may be effected by a breech-loading gun being 
fired when the breech is not completely closed. In this 
way even a 40-pounder, which was our most satisfactory 
and least troublesome breech-loading gun, has been 
known to blow away a great piece of a deck immediately 
over it, killing several men; hence it has been considered 
an absolutely essential condition that any breech-loader 
now introduced into the service should be incapable of 
being fired with the breech piece partially home. In the 
new 13-pounder the vent shield cannot move until the 
gun-metal lever handle clears it, which it only does as 
the breech piece gets into its proper seat. The closing of 
the joint of the breech is effected by a steel cup forced 
out by a slightly convex og a We have spoken 
of the abnormal bibeviont of large charges of powder 
as constituting a newly recognised difficulty. This 
belongs specially to very heavy guns, when igni- 
tion may take place under conditions of which 
we know comparatively little. Ina recent issue, how- 
ever, we noticed instances with medium guns, both 
of Armstrong’s and Vavasseur’s, when specially high 
pressures were obtained by igniting the charge at the 
rear end instead of near the centre. It is the fashion 
to attribute this result to wave action, though it is a 
little difficult to define exactly what is meant. Sir W. 
Armstrong points out what at first appears a clear enough 
distinction of such action, namely, greatly increased 
pressure registered locally by pressure gauges, but not 
manifested in any sensible increase in the velocit; 
imparted to the shot. On reflection, however, we thin 
it wili be difficult to distinguish always between this 
and the effect of quick-burning powder. For example, 
quick-burning powder gave a maximum pressure out of 
proportion to the velocity imparted to the shot, not 
necessarily because it was not in its nature capable of 
imparting such a ona but because its maximum 
action lasted only for a short time and fell very rapidly, 
so that during the latter part of the passage through 
the bore comparatively little was gained. How can we 
tell that this is not the character of the first action in a 
charge lit at the rear, and that the delay caused by the 
successive ignition of the various portions in longitudinal 
order may not place the front portion of the charge at a 
sufficient to counterbalance the gain in 
velocity due to the rapid ignition in close confinement of 
the rear part? Thus may we not have the rear end of a 
cartridge acting rapidly and giving a high maximum, and 
imparting velocity like other quick-burning powder, 
followed by a disadvantageous form of ignition creeping, 
as it were, or running from end to end of the charge, 
sufficiently slowly to cause the front portion to tell badly 
and tardily ? 

If there is one thing clear in the matter it is the neces- 
sity of instituting careful investigation into this subject ; 
in short, we have our hands full of experimental wor 
for some time to come. We have heard the complaint 
urged against the last Government that our ships had 
been standing still. As it is, nevertheless, it should be 
borne in mind that our service guns are more nearly up 
to the standard of our experimental guns than those of 
most foreign Pewers. Our 100-ton and 80-ton guns are 
made for our actual service requirements, and our 38-ton 

exist in considerable numbers, while we have hardly 

eard of anything larger than an 1lin. gun being actually 
mounted in German armaments. Probably Italy, China, 
and ourselves--all supplied from England—have the 
heaviest guns afloat at present. Nevertheless we have 
had = serious enough lessons given us, both in field 
and heavy mega to make it incumbent upon us to 
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work earnestly teadily at the problems before us. 


THE PRODUCTION OF PIG IRON. 
Ir has to a large extent escaped notice that whilst the 
roduction of pig iron in the North of England—the only 
istrict of which we have any regular monthly statistics of 
growth — is now at its maximum, this is largely due 
to the smelting of iron from imported ores, It appears 
that at the present time the total uction of crude 
iron in the North of England is not less than 6700 tons daily, 
which is the largest amount in the history of the iron trade 
of the north, yet out of that quantity 1300 tons are hematite 
irons smelted from imported ores, It is tolerably 


d 


clear that this is due to the increased demand ‘for iron 
for the — of the local ‘steel manufacture. At 
the Iron and Steel Institute gathering some of ‘the fore- 
most of the producers of these irons from imported ores 
stated that they were making 1500. tons of hematite in, 
weekly; and when the production by other firms is added it 
will be seen that not a large quantity remains for disposal. 
It appears, therefore, that whilst there isin the North a very” 
large production of hematite and other rich iron, that produc- 
tion is chiefly for home consumption, and only a portion is 
sent out of the district in the shape of ingots, though of late» 
some considerable shipments of blooms have been made, It 
remains to be seen whether, with the success of the Thomas- 
Gilchrist process, there will grow up any large demaad for 
Cleveland ingot iron—that is, iron in the form of Bessemer 
ingots, from Cleveland ores. The large production of crude iron 
in the Cleveland district is at the present time kept up by the 
selling to other districts of about one-half of the total production 
of Cleveland, the remainder being assumed to be wrought up in 
the Cleveland and Durham district. With a production of.1ron 


gth | from imported ores of so large an amount, a production which 


seems moreover to be growing, Cleveland will need either a 
larger consumption of this class of iron or a larger sale to 
other districts. It is obvious that there is a disadvantage in _ 
producing iron from imported ores, as compared with the: 
use of native ores. There is with the growing requirements 
for shipbuilding iron a larger quantity of hematite pig 
needed for pu of admixture. In this way a part 
the increasing hematite production of the North wi 
taken up; but it remains to seen whether this, and the 
increasing production of Bessemer steel, will furnish a large 
enough demand for the northern furnaces now making iron: 
from imported ores, 


SLAG CEMENT, 


Some months have elapsed since we noticed in our a 
new cement manufactured by Mr. Frederick Ransome, C.E., 
Tulse-hill. This cement was made of blast furnace slag sand 
burned with white Essex chalk. We have had no rag tay id 
of seeing the cement tested; but a report on it has been 
published, the accuracy of which we see no reason to doubt. 
According to this report at three days it was stronger than 
Portland cement which had been set for seven days, in a week 
it became as strong as Portland cement after three months, 
and in a fortnight it was as strong as cement twelve months 
old, while a month sufficed to bring it up to equality with 
cement which had been hardening for seven years. ithin 
the last few days we have been told that Mr. Ransome has pro- 
duced astill bettercement. Thecomposition of Portland cement 
varies, but an av e sample gives silica, 22; alumina, 
8; lime, 62; oxide of iron, 3 ; and potash, &c., 5 per cent. 
The slag sand used by Mr. Ransome was com of silica, 
38°25 ; alumina, 22°19; line, 31°56; 4°14; calcic 
sulphide, 2°95; protoxide of iron, 5. M. Fremy, as long ago 
as 1865, stated that the setting of hydraulic cements is due 
first to the hydration of aluminates of lime, and secondly to 
the reaction of hydrate of lime upon the silicate of lime and 
the silicate of alumina and lime which exist in all cements, ° 
and in this case act as puzzolanas. It is well-known, how-- 
ever, that M. Fremy’s explanation has not been universally 
accepted, and it has even been urged that his explanation 
leaves us as much in the dark as ever, because he has not 
stated why the hydration of aluminate of lime should re sult 
in setting. Be this as it may, however, and onneeting as far 
as we can that there is still something not quite understood 
about the setting of hydraulic cements, it is none the less 
certain that aluminate of lime is the hydraulic factor in 
cements. If we look to the analyses given above, it will be’ 
seen that slag sand supplies alumina in large quantities, and 
in a comparatively pure form ; and that, further, the sand con- 
tains a large quantity of lime. Indeed, it may be said that as in 
the blast furnace large quantities of lime are used to flux ores 
containing much alumina, the process carried on in the 
cement kiln is to a large extent indirectly carried on in the 
blast furnace. In making his cement Mr. Ransome burns in 
an ordinary cement kiln 1 ton of slag sand with 1} tons of 
Essex chalk. He claims as advantages ining to his 
process that the cement can be made for a small price, 
especially near blast furnaces; that much less fuel is required, 
and the time and labour needed for grinding are uced ; 
its strength is greatly superior to that of ordi Portland: 
cement and that its colour is and texture close. An 
scheme for utilising slag will hailed by ironmasters wit 
favour, and Mr. Ransome seems to have attained a success 
already which promises much for the future. 


THE AGE OF CHEAPNESS. 


Our Sheffield correspondent has directed attention to the 
inquiries which are at present being made for cutlery of the 
commonest kinds, He states that goods purporting to be 
Sheffield cutlery, and marked ‘‘ Sheffield,” are being sent into 
the foreign markets in heavy weights, the intention being to 
compete with, and undersell, the German manufacturers, 
material used in this sort of cutlery is cast metal. It is 
eeply to be deplored that there should be any riv: in the 
aaasien of such rubbish. It is certainly a serious business 
when the good name of Sheffield knives, forks, and scissors is 
thus tampered with. Of late years the Sheffield manufacturer 
has had to contend against the importations of German firms 
who have aimed at cheapness rather than quality. These 
goods, like the famous razors, were made to sell and not to 
wear. But there was always this redeeming feature about it; 
the Sheftield cutler could say that these goods when stamped 
with “Sheffield” bore a lie on their face. They were as a 
matter of fact made in Germany, and sent to Sheffield, 
from whence they were re-sent to the various markets 
of the world. ow it isno longer possible to say that 
the wares are not of Sheffield make, for certain dealers 
are getti them made in Sheffield. Pw in 
forei fans will buy the s, thinking they are of 
Sheffield steel, and when they have tried them a few times 
the cast metal will make itself apparent. The rage for cheap- 
ness is encouraging a competition in a quality of articles 
which cannot fail to bring an meee industry into dis- 
repute among all who are deceiv The Cutlers’ Company 
was formed to prevent such industrial deception and 
tain the high ae of all Sheffield articles with a cutti 
edge; but it is difficult to see how the trade is to be sto x 
Dealers, of course, could prevent it; and customers abroad 
have no mean power in their hands, Standard houses brand 
all their with name and trade mark; and there is 
scarcely a maker who has a tation to lose who does not 
in some way indicate the work of his hands, If customers 
would decline to buy which did not bear the makers’ 
names, they would do much to limit the mischief which may 
be wrought; if they would do more—keep « keen watch on 
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LITERATURE. 


Six Lectures on | hy. the Rev. SamuEL 
Havauron, F.R.S., M.D. obtin, D.C.L. Oxon, Fellow of 
Trinity College, and Professor of Geology in the University 
of Dublin. Dublin : Hodges, Foster, and Figgis. London : 
Longmans, Green, and Co., Paternoster-row. 1880, 

TuE six lectures on physical geography here presented 
in a permanent form to the world, constituted, when 
first orally delivered to overflowing audiences in 
the Theatre of the Royal Dublin Society, Professor S. 
Haughton’s free-will offering in aid of the funds of a 
valuable society for self-help—the Governesses’ Institu- 
tion of the City of Dublin. The admission fees to these 
lectures must have netted a large sum to the credit of 
the Institution. Few men are to be found with versatile 
abilities sufficient at once thus to raise funds, and confer 
valuable information, in the attractive form in which it is 
here found, as the means to the end. 

The first lecture treats of the past history and future 
prospects of the globe we inhabit. It was not far froma 
century ago, while Hutton and Playfair dominated the 
Scottish School of Geology, that the former geologist 
announced the well-known geological dogma that our world 
ap no “traces of a beginning,” no “ prospects of anend.” 

his vg bry been excusable at the time Hutton wrote, 
before that flood of light which scientific discovery 
during the last forty years has shed over the mutual 
relations of every y of which we know anything 
in the universe, had rendered it untenable. Lyell, 
however, who ey assumed the headship of the 
school of Uniformitarianism, continued to uphold it 
to the end of his life. Upon this Haughton makes the 
following remarks :—“ Sir Charles Lyell spent his long 
and laborious life in writing commentaries on this text, 
and his followers have called themselves Uniformi- 
tarians, from their assertion of the uniformity of nature 
at all times, past, present, and to come. It is, in reality, 

a shallow creed, refuted by many known facts in 

astronomy and geology; and if there be one science 

which teaches its falsehoods more clearly than another, 
it is the science of geology, from which we learn that 
the present is unlike the past, and will probably be still 
more unlike the future. The doctrine of.the uniformity 
of nature is supposed to be a law of philosophy, but its 
acceptance 1s entirely due to the fact that we do not 
carry our observations over a_ sufficient period of 
time. When we deal with sciences like astronomy 
and geology, which are conversant with long periods 
of time, the dogma of uniformity vanishes into 
thin air.” The pagan maxim, “De mortuis. nil 
nist bonum,” has been so long and so often run 

in our ears that some moral courage was neede 

thus to state the truth when Lyell had been but 

a few he 2 dead. Of the maxim itself we may in passing 

remark that it originated not in charity but in super- 

stition, not in saying nothing of the dead unless what we 
could say was ny, but the fear lest their manes 
or ghosts might haunt the living who spoke disparagingly 
of them. othing can be more clear and convincing 


even to a mind untrained in science than the way in | tak 


which Haughton refutes the uniformitarian notions, and 
traces the doctrines which have supplanted them, starting 
from Laplace’s Nebular Hypothesis, first broached in a 
note to the Mécanique Céleste in 1805. 

The second lecture comprises a rapid survey of all the 
great features of the terraqueous globe, and the relations 
of the existing forms of the land, its mountain ran 
nes and extent, to varieties of climate. We fin 

ere some interesting, though possibly not beyond ques- 
tion, speculations as to the similarity of our oceanic 
ns and continents to the features of the aa Mars, 
as shown us by the telescope. It is probably quite true 
that were the basin of the Pacific Ocean laid dry, the 
immense depression girdled to a considerable extent by 
lofty mountain ridges, and showing scattered upon its 
bottom isolated volcanic vents, such as those of the 
Sandwich Islands, would oe in several respects 
a visible resemblance to the immense so-called ring- 
craters of our moon ; but would the resemblance be any- 
thing more than merely visual? We think not, but can- 
not attempt here to discuss so difficult a question, even 
had we space for the arguments to which it would lead us, 
The third lecture, which deals with the laws of climate, 
and of atmospheric and oceanic circulation, in conneétion 
with these, merits unmixed commendation. 

In the fourth lecture our author deals with some of 
the pe ye minuter though still immense features 
of our globe, in an able survey of the rivers and lakes of 
Europe and Asia; and the fifth lecture follows the same 
subject upon the African and North and South Ameri¢an 
continents. We have here an answer to the curious ques- 
tion of why the South American rivers transcend in great- 
ness those of any other part of our world of anything 
like equal area of gathering ground ; it is shown that as 
to river-manufacturing power, South America is about 
seven times greater than Africa; and the physical circum- 
stances resulting in this disparity are lucidly pointed 
out, one of the chief of these conditions being the im- 
mense brise-vent presented by the chain of the Andes, 
resulting in perfectly rainless regions on the one side 


-_ corresponding immense precipitations of rain on the 


er. 

The sixth and last lecture treats of the geographical 
distribution of plants and animals upoh our globe; a 
vast subject—too vast indeed to be adequately treated 
by anyone within. such restricted limits, Should the 
intrepidity and resources of future navigators. prove 

with a sufficient apparatus uimaux 
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return in safety 
‘which so far 
know almost nothing except that two active volcanoes 
exist within it, it may be possible to pronounce deter- 


surface towards the southern pole, an 
a) inegion of our: dobel 


and ingenious hypothesis by 
which Professor Haughton propane to solve many of the 
great enigmas as to the distribution of life, vegetable 
and animal, upon our globe. His hypo sup- 
poses a former vast extension of the southern con- 
tinent, of which the scattered islands, such as Enderby 
and Kerguelen’s lands, only remain. ‘The latter 
ws a plant known nowhere else upon the earth: 
t may yet be possible to determine what of reality 
there is in this plausible theory. So far its chief and 
most solid support rests on the fact that, as testified by 
plant remains, the climate of the Arctic regions was once 
warmer than that now existing in Lombardy ; and that 
astronomy and geology both conspire to show that this 
high Arctic temperature was due to the as yet unex- 
hausted beat of the globe itself. A similar high tempera- 
ture must have once existed about the opposite pole, and 
may once have nourished in exuberance both animal and 
hton k, especially if he should feel 
rofessor Haughton’s work, y if he ee. 
inclined to add a second volume to these six lectures 
dealing with subjects which want of space_ 
obliged him as yet to leave untouched, cannot fail to 
take a prominent and valuable place in our educational 
literature. During the first quarter of the present cen- 
tury the status of geography may be judged of by the 
opening words of one of the most 
ns. rth is a 


inately upon the bold 


of that day. ‘ What is the earth? .: The ea 
ball self-balanced in the air!” Geography is now 
(2) ethnological 


divided into . (1) topographical, ¢ 
(3) historical, (4) political, (5) military, and (6) physi 
eography. he last, however, has but a scanty 
Raves for educational uses,.and is scarcely taught 
at all in Great Britain, though it is better regarded 
in French and German higher schools, and ‘still more 
amply in the evening and free schools of Italy, where 
geography is taught in the way it always ought to be, 
Sealy, by lecture and diagrams, and not by committing 
to memory the trash that under the name of geography 
still fills our elementary school books. It will be one 
more brilliant consequence of Professor Haughton’s 
leading the way by these six lectures if his work should 


signalise in one respect the advent of a better educa-} ; : 
| ironmaster, as well as increased power of production from any 


tional system. 


THE IRON TRADE. 


Tue check which has ee ene to the growing prosperity 
of the iron trade has indu people to question whether 
renewed depression is likely to nown. It is noticeable 
that just as the revival in the iron and steel trades was 
due to American orders, so the check now experienced is due 
to the cessation of these orders, and in a measure to the fall 
in prices in the United States iron markets. The largeness of 
the demand that set in from the United States for iron and 
steel was scarcely expected even by those who have had 
opportunities of judging of previous demands of the Ameri- 
cans; but it nay be measured in degree when it is stated 
that already this year we have exported to the United States 
not less than 232,000 tons of pig iron, or only 45,000 tons less 
than that sent during the whole of last year, though in the 
later months of 1879 there were very large exports. Should 
this rate of export be maintained during the remainder of the 
year, the exports of crude iron to the United States may be 
en as one-seventh of our average production, and when it 
is remembered that the trade in many classes of manufactured 
iron and steel is revived or enlarged, there is a full justifica- 
tion for the extraordinary activity that has followed the 
renewal of large exports of iron to the United States. To 
meet that demand a very large addition was made to the 
productive facilities of the chief iron-making districts ; and 
though the demand has ceased there is no doubt that the 
orders that were given will, for some short time to come, 
impart activity at the furnaces, and swell the exports of iron 
to the United States. It remains, however, to be seen whether 
there will be a demand sufficient to cause the continuance of 
the large output of all classes of iron to be kept up in 
P ipie-aenih hile recalling the fact that the export of crud 

¢ is worth whi i e at the export of crude 
iron to the United States in the first quarter of this year exceeds 
the total exports for any recent year, except 1879, even the 
years of inflation, 1870-72; and that with the one exception 
of rails, the rate of exports of iron goods of all classes was 
highest in March. But it has been for years the opinion of 
many eminent British metallurgists that a large continuous 
trade with the United States was not to be expected, for 
as her own iron-making resources were developed, she would 
only call on us for large quantities when her own resources 
were insufficient to meet her wants. It may be safely con- 
cluded that the latter was the case at the end of last year, and 
Great Britain has poured into America 500,000 tons of pig iron in 
a fewmonths, or more than ten times the average quantity sent 
there during the six years before last. It is estimated that the 
i in the production of pig iron in Great Britain over 
the low output of last year is at the rate of about 1,500,000 
tons yearly, and the quantity of iron sent to the United States 
exceeds that addition—the quantity sent, that is, in the shape 
of crude and manufactured iron. If, therefore, the shipments 
to other markets have maintained the previous volume, we 
should find that despite the large addition to the production, 
there is a decrease in the stocks of iron held at home. But 
with the exception of Holland and Germany, to which 
countries less iron is sent this year than last—owing to the 
desire last year to anticipate the imposition of duties—the 
tendency is to increased shipments of iron to most of our 
chief customers ; and the supposition that there is a fall 
in stocks is confirmed by the statistics of the only district for 
which these are northern or Cleveland 
district, which has output of any British district, 
and, in which the uction has been more increased 
than in any other district, but in which there has beén a 
continuous decrease of iron in stock for some months, It is 
evident from the statistics of this great | organs district, 
that-not only has it experienced a part of benefit flowing 


from the United States demand, but that there has also been 
a larger demand from many of our continental customers for 
4 crude iron, and in’a Jesser degree for some classes of manufac- 
tured iron, The intense demand for iron in various forms for 
the United States is not yet fully gratified, but in so far as it 


‘have grown. 


is, it has unquestionably reduced the stocks at home, and has 
necessarily increased the facilities of production in operation ; 
and concurrently with it our exports to many other countries 
gro e revived demand thus experienced: has very 
materially stimulated the general trade of the country by the 
increase of the purchasin wig’ of the chief ‘mineral and 
metal-making districts, | é effects of the stimulus have 
not yet been fully experienced, as the returns of the traffic 
on railways prove. 
For some years the home consumption of iron would a 
to have been decreasing, and as the production did not as 
tepty decrease, stocks in the hands of makers grew. Last 
year the production was brought down to the low level of the 
consumption, and the extraordinary demand from thé United 
States has reduced stocks of all classes of iron, and forced up 
the production ae to its normal level. ‘But prices rose 
much more rapidly than did the output—more rapidly than 
in any recent year, and it is not to be wondered at that that 
rapid rise has lessened for a time the orders. As production 
has overtaken the demand, there is known to be a falling off in 
price from the high rates that had been reached; and it is 
robable that with this there will be a renewal of orders even 
tom the United States, for it does not appear that there the 
demand for iron is gratified yet. The home iron trade would 
seem to promise for an immediate future full and fair trade, 
free from that excited and speculative element which the 
recent revival generated. There is now a more decided in- 


has | Clination on the part of capitalists to invest in those works 


which give the demand for the iron trade so largely ; and 
with the increased purchasing power at home flowing from 
the greater foreign trade, and the prosperity that those great 
consumers of iron and steel, the railway companies, are 
experiencing, there should be a large addition to the home 
demand for iron and steel. This home trade iniron furnishes 
the largest’ part of the demand for that metal, but the 
stimulus often comes from without. We have now received 
that stimulus, and as it at first swelled abnormally the prices, 
a reaction was natural, which is now experienced, and which 
is having its due effect on prices, A consideration of these 
facts, and of the recent figures which show not only the 
movements of the trade, but also the gradual widening of the 
area over which our iron is being distributed, would seem to 
ndicate that the volume of trade is not likely to be materially 
diminished so long as values continue abnormal. 


COWPER’S HOT BLAST STOVES. 


THE severe competition that has now existed for some years 
in the production of pig iron, both in this country and abroad, 
ints naturally to economy of fuel being attended to by the 


given plant, whether it be of an old and small type, or oi the 
most modern style of blast furnace of large size, with powerful 
blowing engines and boilers. 

We give our readers this week a general drawing of the 
arrangement of a pair of “Cowper stoves” for blowing a pair 
of furnaces, and a short description of same, and also add 
notes of the practical results obtained by the use of the stoves, 
The stoves are fire-brick stoves, with regenerators very like 
those used in the Siemens furnaces, but are made of such 
large capacity that they will work well at four hour shifts 
oa give a very uniform temperature of blast—in fact, more 
uniform than is commonly obtained from cast iron pipe stoves, 
Each stove is alternately heated by the combustion of the 
waste gas from the top of the blast furnace, and then is made 
to heat the blast as it enters at the bottom and ascends through 
the stove. The air-tight casings of the stove are of wrought 
iron to retain the blast, and are lined with brick to retain the 
heat. See page 354. . Whilst heating up the stove the 
flame passes up the cylindrical flame flue on a compact mass 
of high temperature, and turns over under the single fire- 
brick covering dome and passes down through the numerous 

of the regenerator fire-brick P, and thus heats it up to 
a high temperature, the heat gradually penetrating down- 
Ww as each layer of brickwork becomes fully heated, the 
heat being stratified—so to speak—from the lower always 
being the cooler part, so that there is no tendency for the hot 
and cold air to mix. When the blast is being heated it is 
brought in at the bottom, and gradually ascends as it becomes 
heated, so that the very tendency of the apparatus itself is to 
prevent any cooler air becoming mixed with hotter air, and 
thus lower the temperature of the issuing hot blast. The 
waste gas from the top of the blast furnace is brought down 
by a peculiar ‘‘ down-comer,” X, page 354, which catchesa large 
proportion of the dust that comes over with the gas, the gas 
passing down a central tube, and then issuing through holes 
in that tube, into an outside tube, whilst much of the dust 
goes straight down into a pocket, in which it is caught; the 
gas decending still lower, again enters the central tube through 
other holes, whilst a further portion of fine dust is deposited 
in a pocket formed by the outside tube; the then passes 
down through an underground flue to the underside of the 
gas valve, where it enters the stove through a peculiar burner, 
which allows of three flat sheets of gas passing upwards, 
whilst atmospheric air is permitted to in horizontally 
between and around these sheets of so that a most 
intimate mixture rapidly takes place, and thus ensures a good 
full round flame of high temperature being produced in the 
flame flue, with which to heat the stove. One result of the 
products of combustion, or rather flame, being at a very high 
temperature on ascending, and being cold on descending is, 
that the stove makes its own natural draught, acting exac.'v 
like a syphon, and thus drawing in air and gas and expelling 
the thoroughly cooled prodaste of combustion at the chimne 
valve;. the friction through the stove is very little indeed 
—in fact far less than through any other stove. 

The cylindrical flame flue is on cne side of. the stove, and 
the chimney. valve D on the other side, so that the distance 
travelled by the air is nearly the same through any passage, 
and tiles with definite sized openings in them are over 
every passage to cause perfect distribution. Any light or 
very fine dust that may settle in the stove is easily blown 
out at tapping time by ing a door on the gas valve 
or manhole, to be opened quickly fe two men at a long lever 
when the stove is full of blast at full pressure—all valves but 
the cold blast. being shut—as then a sudden outburst. of com- 
pressed air comes out, bringing with it the dust. This is a 
most efficient plan, and if any dust should hang at all in the 
stove, it is ly removed by a few slight puffs of —— 
from a gun once a month; there is no stoppage whatever of © 

y, without being o when open ve. been 

Thereis, it woulderem, little or no wear and tearin the stoves, » 
as the bricks are unaffected after being used. for years, 
and the wrought iron casings never a rivet 
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quality of theiron, it is stated, is somewhatimproved, and there 
is less ur found in it, owing to less coke ing used, and 


the iron is more grey asa rule. The stoves can be made of 


week with these stoves. In some cases the pase besoin 
by the use of the stoves rapa 2 the last few years 
just the difference between ing or losing money. Among 
the firms using these stoves may be mentioned the Tredegar 
Company, the West Yorkshire Iron and Coal Company, James 
Bain and Co., Harrington, Sir John Brown and Co., Sheffield, 
and Sir W. Armstrong, Newcastle-on-Tyne. Stoves are also 
at work in France and Germany, and will probably soon be 
in blast in Russia and even China. 
In our engravings on page 354 A Ste ge le from the 
B manhole for cleaning out dust, V gas flue, E hot- 
blast valve, G air valve, F gas valve, 8 sight hole, D chimney 
valve, V chimney flue, T gallery. In the plans on page 351 
A is the cold. blast valve, B manhole, C cold-blast main, D 
chimney valve, O flame flue, H gun-hole at bottom of stove, 
G air valve, F gas valve, E hot- valve, K cleaning hole, 
V gas flue, I hot-blast main, U chimney, T gallery, N lift, L 
crescent pipe, M tuyere pipe, R cast iron grating to carry 


bricks. 
another will be found a paper by Mr. Hartman on 
ils the experience had with 


On 
the yaa tove, which details 
it in the United States. 


THE SAWYER ELECTRIC LIGHT. 

Tue practical working of the Sawyer system of electric 
lighting was recently exhibited in New York, seven lamps 
being employed in rooms and apart- 
ments in a private house, and it is said on one circuit, the 


current passing through about 1600ft. of jin. conductor 
between machine and house. The lamp, based upon the 
meandescence of a carbon pencil immersed in nitrogen gas, 
does not differ in principle from the Bouliguine or 
Mann lamp, illustrated some months ago. 


wyer- 
p tue lamp we 


now illustrate the glass is 2in. diameter and 10in. high, sealed 
at bottom by a cement sufficiently flexible to allow for changes 
-4 alteration of temperature, and which only softens at 500 deg. 

he globe is charged by Stillman’s method; the cost of 
charging is considerably fous than acent. The carbon pencil 
is 7in. in length and about yin. diameter, and is fed up by 
hand to allow for the slow disintegration that takes place. 
An automatic regulator is being made; Mr. Sawyer says 
one | maga will last from ninety days to two years when used 
but five hours per day. The cost of a pencil is about 1d., and 
that of replacing and refilling with nitrogen about 10 cents. 
Our illustration is from the Scientific American. 


WILSON’S LOCK-UP (KLOTZ) DUPLEX 
SAFETY VALVE. 
In Tue Encinzer of the 27th July, 1877, was published a 
r read before the Institution of Mechanical Engineers, by 


for any purpose, nor can their casings be wedged down so as 
to put any additional pressure on the valves without taking 
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the whole to pieces. The arrangement is applicable to an 

description of valve, but the Klotz construction is rr va, 
to any other, because the full pressure of the steam within 
the boiler is always kept on the rising portion of the valve, 
as distinguished from the reduced pressure on the ordinary 
form of valve at the time of the escape of steam from under it. 
The two parts of the valve are made of the same metal—gun 
metal—and are thus quite free to expand, the danger of 
sticking fast being thus reduced to a minimum. By the 
use of this valve, it has been found that the pressure of the 
steam within the boiler cannot be much increased by any 
forcing of the fire. By means of the trying handle the engine 
driver can readily ascertain if the valves are in working order. 
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A considerable number of these valves is now in use, and a 
numbe: is being made with the body of wrought iron for loco- 
motiveengines for Indianrailways. The first of our illustrations 
shows the latter, and the other shows the former intended for 
stationary boilers. 


THOMAS'S ECONOMIC RAILWAY BUFFER. 

Tue buffer illustrated herewith ought to be constructed so 
cheaply as to cause it to take the place of the barbarous solid 
buffers of our coal w: It is almost surprising that the 
owners of stock with decent buffers allow it to be knocked 
about by mixture with the rude stock referred to. The 
novelty claimed for Mr. Thomas’s. buffer is the construction 
and arrangement of the parts in the form shown in the annexed 
illustrations by which great efficiency in action is secured, in- 
creased facilities for taking asunder for irs, and the wood of 
the head-stock of the vehicle, to which the buffer is attached 
served from some of the decaying influences that accrue 
the ordinary mode of attachment. The shell may be made of 
cast iron or steel. The plunger is made of wrought iron, and 
has the merit of being easily di from the shell in case 

which this is done is 

simple and efficient; that portion of the plunger which 


HALF PLAN OF UNDERSIDE OF SEATING 


same time allowing it to have the requisite horizontal range of 
motion. That portion of the plunger bearing against and 
within the cast iron thrust-washer is of a slightly conical 
form, so that the thrust of the plunger may be evenly com- 
municated to the rubber springs. e@ spri are made of 
alternate series of discs of vulcanised india-rubber, and galva- 
nised iron washers, as shown in the section. The action of 
rubber springs in practice has hitherto been found ineffective, 
owing to their bursting or cracking. To obviate this defect 
the india-rubber discs are corrugated in concentric and also 
radial grooves, which has the effect of allowing them to 
receive any pressure within themselves without reducing their 
expansive power. The centre hole in the rubber disc, through 
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which the plunger is fitted with s metallic ring or 
washer, so that when the rubber is under compression the 
hole cannot contract to bind the plunger. The back, or head- 
stock plate, is grooved vertically, so as to allow any water 
that may collect between it and the head-stock to escape, and 
keep the wood much longer from decay. It has been found 
that in the corrugated form of india-rubber disc springs, when 
submitted to a pressure of 30 tons, the rubber is reduced from 
jin. to jin. in thickness, and on removal of the 1 

assumes its original form ; whereas with the solid rubber diso 
a pressure of 40 tons will only reduce j.n. to in, in thick- 
ness, and the rubber is crushed and loses its original form. 
The forms and arrangement of shell, plunger, thrust-washer, 
and head-stock-plate, shown above, may also be combined 
with the use of ordinary volute spri in lieu of the india- 
rubber discs and galvanised i The buffers are 


made by Mr. T. 
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are not j to an: heat, being by 
viz., about 130, and have been at work for some years in fF 
Hngland, Wales, France, Germany, Switzerland, and America 
furnaces having been licensed in the United States alone. YB YY — Y 
The stoves heat the blast to 1500 deg. Fah., and the effect Ep Um od \Y, 
of this high temperature is to save very largely in the quan-| HALF SECTIONAL 77 WNS 49 pie 
tity of coke or coal used in the furnace. This saving reaches| ELEVATION NY G P| SWUS 
as much as 20 to 25 per cent. per ton of iron made, and at fe -\ 58 £' \=< 
the same time increases the make of a furnace. The iq 8s Y ; \ 
an size, a8 the pric \N 
the blast being so during the time of heating is that \ Y ieee \ 
one stove only blowing ata time, and therefore one 
pair of stoves is enough for two furnaces, and at the present @ \ 
makin tons of iron per week, and saving between 7 an TO 
8 ont al coke per ton made. The ‘Edgar Thomson ve a 
i furnace in America is making considerably over 600 tons pe 
N 
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O PLAN HALF PLAN 
Om OO 
; HALF SECTIONAL \ iit! 
at au 1 | THROUGH A.B. 
Si li HALF SECTIONAL PLAN HALF PLAN Uf 
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j r. J. C. Wilson, C.E., Westminster, on Klotz's safety 
j valves. We now illustrate some improvements in these | occupies the neck of the shell is fattened on one side [0 
; valves. The arrangement, as will be observed, constitutes a | distance equal to the range of motion of the plunger, and a 
com lock-up safety valve. The springs are not accessible hole is cast in the neck in such a 
that a pin or cottar passed through it will engage in the flat : 
: P| on the plauger, and thus connect it to the shell, whilst at the | NNN Thomas, Merthyr Tydvil. 
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REGENERATIVE STOVES—A SKETCH OF 
THEIR HISTORY AND NOTES ON THEIR 
By Joun N. Harrmay, Philadelphia. 

1 1857, English patent ted to E. A. 
of a regenerator enclosed in an air-tight iron case, having between 

vi separate place, direct 

becuase. A number of forms of arrange- 


these stoves was central, and at the 
ese Cowper stoves are 


lugs and doors. 
stove enclosed in an iron case. 
The interior brickwork has numerous up-and-down 
thro’ the stove, but there is no claim on the interior con- 
struction. March 3rd, 1868, an English it was ted to 
Charles Cochrane for a slide valve to be subjected to high heats. 
The disc of this valve was hollow, and had a circulation of water 
through it by the two hollow stems that operated it. The 
valve-seat was detachable and had a coil cast in it, through 
which water circulated. The valve and seat were placed on an 
incline to the body to cause the valve-disc to lie on the valve-seat. 
A cay ey ee on the bottom of the body to get at the interior 
ly. January 5th, 1870, an English patent was granted to 
Siemens, Cowper and Cochrane for the construction of regene- 
rators in fire-brick stoves, with numerous vertical in of 
sufficient size to allow a brush to pass through and clean them. 
These passages had slight projections on the sides to turn the air 
over and over as it Patek o rough. A claim also covered the 
use of horizontal passages connected at each end alternately, and 
the use of blasts or jets of air, or steam to clean the stoves. 
This nt was taken out in this country. July 8th, 1871, an 
English patent was granted to Thomas Whitwell for a cup under 
the pores valves of nee stoves to catch the mud 
de in the valve by the water, and ogy away from the 
valve-face. This patent was taken out in th’ Mr og March 
23rd, 1872, an English patent was granted to E. A. Cowper for 
arranging the regenerators of firebrick stoves, whereby the flame 
pase up and down through the regenerators a number of times. 
e area of the first e is large, and that of the subsequent 
open: of the same size in the e larger area permits 
combustion, aad the smaller areas 
increased surface to take up the heat. By this arrangement the 
gas or air the same direction along two or more adjacent 
walls or partitions. This patent is now being taken out in this 
country. August 27th, 1872, an English patent was granted to 
Thomas Whitwell for upright regenerator. walls stayed by cross 
walls and with cleaning doors on the top and underneath the 
stove. The air for the combustion of the gas was also heated by 
passing it through the hollow walls of the regenerator. 
patent was taken out in this coun May 8th, 1874, an English 
patent was granted to Cochrane and Cowper for the construction 
of a cylindrical regenerative stove, with an ascending circular 
flue or combustion chamber near to one side of the interior of the 
stove, in combination with a regenerator occupying the remainder 
of the interior of the stove. e flue and regenerator are so 
placed that the distances traversed by the air or gas are equal, or 
nearly so. The apertures of the regenerator passages at the to’ 
are narrowed to equalise the distribution of the air or gas. This 
patent was taken out in thiscountry. May 16th, 1876, an English 
provisional patent was granted to Thomas Whitwell for regene- 
rative stoves, with walls or partitions so arranged as to divide the 
current of air and cause it to pass in-the same direction along 
two or more adjacent walls or partitions. Also for the use of cast 
iron pipe on the chimney side of the stove to take up the heat 
lost at the chimney. is patent was taken out in this country, 
but the cast iron Pipe is omitted in the American patent. 
When the provisional patent expired, the patent of E. A. Cowper 
of March 23rd, 1872, prevented a full patent being issued in 
England. October 2nd, 1877, an American patent was granted 
to omas Whitwell for a water-cooled slide valve, with a 
detachable valve-seat having a coil cast in it. ‘The valve-disc has 
also a coil cast in it, and the valve-face is placed at an angle to 
the body to cause the valve to lie on the face. The Siemens- 
Cowper-Cochrane stove is the result of the combined learning, 
inventive talent, and  saemcarg knowledge of the three men whose 
names it jiemens. the ph 
regenerative system of heating, is well known to you all; Mr. 
is a fertile inventor in many fields, his last notable inven- 
tion being the transmission of handwriting by telegraphy; Mr. 
Cochrane comes of a race of ironmasters, is well known 
his able articles on the iron manufacture in English technical 
journals. The patents recently granted and now pending in 
connection with the Siemens-Cowper-Cochrane stoves are improve- 
ments in slide valves and the use of compound nozzles to decrease 
the number of attachments to the stoves; the use of interlocking 
regenerative brick, and the utilisation of the waste tuyere water 
to wash the gas ; improvements in gas washing and the use of 
overhead flues with cleaning doors; the use of piston-surging 
valves for cleaning the stoves, and improvements in the pipe con- 
veying the hot blast to the furnace, and finally the use of an 
equilibrium valve worked by a clock attachment to equalise the 
temperature of the blast during a blow. The first Cowper stoves 
could not be cleaned on account of the brick of the regenerator 
being laid with interstices between them, but with no continuous 
aa from top to bottom. The stoves worked well when new. 
e next step was to keep the dust out of the stoves by using 
settling chambers containing shelves for catching the 
This helped the stove, but the chambers made additional expense, 
pew | have since been abandoned. - The next improvement 
in making numerous vertical with thin walls in 
the regenerator, which could ‘be cleaned with a brush, or by jets 
of air or steam. Still later the vertical combustion chamber was 
laced on one side of the regenerator, the gas and air to 
vel the same distance in the stove. The diameter of the stove 
_. was diminished and the ~—_ increased, which cheapened the 
stove and gave a better distribution of gas or air over the 
'» whole surface of the regenerator. Mr. Whitwell bought of Mr. 
Cowper the right to build regenerators inclosed in air-tight 
casings, and being convinced that his rectangular stoves would 
Sales al them to the circular—Co 


dust. 


e escaping gas in the chimney too high in temperature, 

' Mr. itwell “eae number of large iron plates in = back 
courses of his stoves for the purpose of taking up the waste h 

but after trial they were abandoned. He next ae & series 0 

cast iron pipes in the back courses of the stove. This involved a 

seperate valves end was found too cumbersome, 

3 to collect this heat without 


to take up the heat.  Siemens- “Cochrane sto - 
sists of an air-tight iron shell lined with red brick ond firebrick, 


* Read at the ing 
mecting of the Ameriean Institute of Mining 


cist, the originator of the | hack 
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partly surrounded 
by a regenerator.* The gas is burned in the flame flue or combus- 
tion chamber, and the products of combustion are then spread 


numerous holes four inches square from top to bottom, fivize an 
enormous heating surface wi experi- 
ments made with 9in. walls, the stove was put on a blow for 
three times in succession without heating it up. After waiting 
four hours each time, the heat in the interior came out to the 
surface of the walls, showing that there was a large heat storage 
that was not available in the two hours the stove was on a blow. 
If this amount of material had been placed in 3in. walls the 

ad ity in the two 


and 
it will be found that when it has cooled sufficiently to 
be taken in the hand it is still white hot half an inch from the 
surface. This shows the slowness with which fire-brick yields up 
its heat, and as 3in. walls during a blow of two hours have 
proved as efficient as 9in. walls, heavy walls are evidently useless. 
A serious defect in fire-brick stoves is the glazing of the walls 
from overheating when the stoves are too small. This glazing 
prevents heat from being absorbed or given out. This glazing 
can be overcome by increasing the surface su that the stoves can 
be worked at a lower temperature and yet keep the required heat 
of blast. It is a choice between a mass of thick brickwork at a 
high heat or a large surface at a moderate heat. The first will 
glaze the walls and give an heat, the second will not 

laze and will give a more uniform heat. In calculating the 
otes surface of fire-brick stoves, only those parts of the walls 
that do not come into immediate contact with burning gas should 
be taken as heating surface, Any brickwork ex to burn 
gas is invariably glazed when there is perfect combustion, an 
where gas is burned through the whole — of the stove the 
efficiency of the stoves is much decreased. e stoves at Crown 
Point have been subjected to extremely high heats, and after 
to peotese the Uriek, while the roge- 

t! , just enough to protect the brick, while the rege- 

aden Ls not at all glazed, the bricks being in the same con- 
dition as when first put in. This Me emp glazing of the 
fire-brick in the combustion chamber is an advantage, for the 
transinission of the heat is thus hindered and the total destruction 
of the bricks prevented 4 confining the combustion to one 
large chamber, as is done in these stoves, and allowing the gas to 
expand, the temperature of the gas is lowered, while the volume 
is increased and glazing in the regenerators prevented. This 
lower temperature necessitates more surface to take up the heat, 
which is provided for in the thin walls of these stoves. The 
capacity of the stoves is measured by the surface of the regene- 
rator alone. Five square feet of regenerator surface is used for 
each cubic foot of air per minute delivered by the blowing engine. 
The stoves are so constructed that either the dome or the 
regenerator or the combustion chamber can be taken out and 
repaired without interfering with each other, as the heating 
surface is independent of the roof or side w: 

The old objeetion to cleaning these stoves no longer 


exists. 
With the straight 4in. a brush is guided on all four 
sides, and can them more rapidly and effec- 


tively than in an opening where it is guided on two sides ouly. 
Each passage of the brush cleans a space 16in. wide, and it takes 
about thirty seconds to clean an opening. There is one large cap 
at the top io remove to get at all the openings. As an ounce of 
prevention is worth the pound of cure, these stoves are fitted with 
a plain, simple gas wasber which removes nearly all the dust in 
the gas. There is a small portion of a white flocculent ash that 
passes the washer, but it is infusible at the highest heat applied 
to it, and is easily blown off the walls. The worst enemy 0 the 
fire-brick stove is the fine ore dust that forms an easily fusible 
silicate of iron which glazes the walls. The gas washer catches 
this dust and keeps it out of the stove as well as the coal tar when 
raw coal is used. The coal tar condenses on the valve faces and 
prevents the valves from opening or from shutting tight. Above 
the washer is a dust catcher, which relieves the washer of part of 
its work. en « furnace works i ly and slips, large 
volumes. of dust are thrown over, and at such times the dust 
catcher is especially valuable. After the gas leaves the dust 
catcher it descends and meets the water spray formed by the 
waste water of the tuyeres falling in the jin. streams on splash- 
plates, ing up the water into spray, which falling down 
through the gas cools it, and thus tends to draw the gas from the 
tunnel head. The gas receives a further washing by passing 
horizontally under the broad flange, after which it slowly ascends 
through the large annular space, where any entangled moisture 
may be deposited. Trial was made of dipping the flange below 
the water, which washed the gas better, but it threw too much 
pressure at the tunnel head. To wash gas properly a large 
volume of water is n The more water used the better 
the washing is done, and the water, moreover, is prevented from 
getting hot enough to form vapour, which would impair the 
calorific power of the The water used in the washer should 
escape with not over 30 deg. additional heat. Care must be taken 
in igniting the washed gas. If the valve is thrown open 
suddenly an explosion is sure to follow. The valve must 
be opened slowly until the first blue point of flame is 
seen, after which there is no danger. 
a | oil lamp is used with a hollow handle, which keeps 
the flame supplied with air and Fong the gas putting it 

ie gas possesses a higher 


— ly basic slag. After a fifteen-months’ run at Crown Point 
e 


hearth cut through. A careful examination of the stoves showed 
there was no dust in the regenerator, each opening being as clean 
as when s' , and there was no dust in the bottom of the 
stove. This proves that these stoves can be cleaned while 
running, and that there is no occasion for a ten hours’ stop to 
clean a stove. These stoves had not been entered for cleaning 
since first starting them. To gas combustion 
must take place in a large chamber with thick w maintained 
ata high heat. In these stoves the gas is cut up into strips by 
pessing. it through slots in the bottom of the stoves, then mixed 
with air, and by the time it has travelled 45ft. to the top of the 
regenerator it is thoroughly burned. The 


merator is su 
ported on cast iron gratin 


with a space below for draught 

pomege to the chimney and blast passage when the stove is on 

last. Ample provision is made in the walls for expansion, and 

7 wing an air space between the shell and wall the heat lost 
ugh the shell is reduced to a minimum. 

Close by the chimney nozzle is a piston blow-off valve to relieve 
the pressure in the stove when it is to be put on gas The valve 
is operated by the blast, so that when the pressure is taken off the 
piston, the internal pressure in the stove hes the valve open 
quickly and lets the blast rapidly, which carries out with 
it any dust that may have fallen to the bottom of the stove as 
well as the greater part of the dust deposited on the walls when 
the stove was on gas. As this is vane every six hours it 
removes & — amount of dust and helps to maintain the clean- 
liness and efficiency of the stoves. e cold-blast valve is a 
pivot valve that can be thrown open or shut instantly. Twice a 
week, at casting time, the air valve and cleaning valve are opened 
and the engineer is told to run the engine lively and w her. 

* We have not reproduced Mr. Hartman’s illustrations, as ours, 


When is 

open, allowing the blast to rush through the stove and sweep the 
dust deposit from the walls. So strong is this current that care 
has to be taken lest the top course of the regenerator be blown 
off. Toresume, the use of the gas-washer and the piston blow-off 


is | valve, and the practice of blowing through the stoves twice a 


week, prevents accumulation of dust and insures working. 


regular 
The ts these stoves give them the exclusive t of 

The valves are all plain simple slide valves—as in annexed cut 


STN 
Wi, 


—and are modifications of the original Cochrane valve of 1868. 
The gas and hot blast valves are water cooled. The chimney 
valve is cooled with a current of air drawn through it by the 
chimney. The valves are hung on one side of the centre, which 
causes them to lie against the face and clean off any deposit from 
it. The gland has a lateral motion, which prevents the stem 
from binding. = slacking up the four bolts holding the cap 
and winding up the chain, the valve and cap can be removed in 
five minutes. A in. stream of water supplies each stove, and 
where not over 1 deg. of blast is used the valves can be run 
without water. To operate these stoves they are opened and gas 
burned in them four hours, when they are closed and the blast 
blown through them for two hours. ree hours are required to 
give the stoves time to heat up. The flues connecting these 
stoves are all overhead, and can be cleaned at casting-time in ten 
minutes. Owing to the small amount of gas used the flues are 
small. This is due to pure gas and large heating surface. 

first turning a stove on a blow the temperature of the 
blast is higher than required, and as the blow continues 
this temperature falls, and by the end of the blow it is too 
low. To obviate this and maintain a uniform temperature a con- 
nection is made froin the cold-blast to the hot-blast pipe. In this 
pipe is placed a valve with a clock attachment, to gradually close 
the valve during two hours. At the beginning of the blow this 
valve is wide open and admits a certain volume of cold air, which 
cools down the hot blast to the proper temperature. This coid 
air does not rob the stove of heat, but simply equalises the tem- 
perature of the blast during the time the stove is in air. The 
amount of air heated per minute—in a blow of two hours—to a 
given temperature wed g the temperature oi the escaping gas are 
the measures of efficiency of ieebetah stoves. Many attempts 
and propositions have been made to substitute other material in 
the regenerator for firebrick, but without success. The won mag A 
of firebrick for heat, and its slow conducting power, render it 
most advantageous for the storage of heat, and hence for 
unifoimity in radiation. Firebrick stoves cannot be destroyed 
and under ordinary circumstances they should run ten years with- 
out repairs, except the refitting of the valve faces, which may be 
necessary every three years. Bricks which have been in use for 
twenty years in regenerators are found to be still good. 

An important feature in firebrick stoves is their Fy Oo cope 
with damp weather and P keep the furnace steady. oisture 
entering the furnace is decomposed into oxygen and hydrogen, 
absorbing heat with rapidity, and giving a cold cinder and co! 
iron. If the hydrogen was burned in the furnace we could get 
these heat units again ; but experience shows that it escapes as 
pyceogen and can be detected at the tunnel head by analysis. 

hen damp weather comes on it is necessary to use a little more 
gas to keep the blast heat uniform. As the specific heat of the 

last is increased by the moisture, it will absorb more heat units 
from the regenerator. This extra heat will give to the hearth 
the heat that the decomposition of the moisture would absorb. 
It has been found that 1250 degrees is a good average temperature 
for safe running when the furnace is properly burden’ This 
leaves a margin in the stove for safety, and allows enough 

carbonic oxide in the gas to keep up steam and hot blast. If 
heat in the hearth is lost by change of cinder, Maly Weare, or 
r coal, the heat of the blast can in a short time be run up to 

700 deg. and the lost heat restored. The intensity of the heat 
of the hearth is mainly due to the descending stock, which acts 
as a regenerator, collecting the heat and delivering it in the 
hearth. Of the total heat of the hearth, between 60 and 70 per 
cent. is due to the heat collected by the stock. If a furnace 
scaffolds and hangs then the stock does not descend, and no heat 
arrives at the hearth from this source. It is then that one of the 
great advan of firebrick stoves is apparent, for the heat of 
the blast can be raised to 1700deg. or 1800 deg. , and the evil 
quickly corrected. This is the only efficient way of removing a 
scaffold. With this reserve in the stoves a furnace is ane safe, 
and it should always be maintained. Running in the old style, 
with plenty of » gave a reserve ; but for economical running 
and fast driving the coal must be reduced to a safe minimum. 
The early advocates of the firebrick stoves supposed that each 
100 deg. added to the blast would save at least 2001b. of coal. 
Although this has been shown to be an error, yet after careful 
observation it has been found safe to assume the saving of coal, 
containing 95 per cent. of carbon, at 2 cwt., between 913 deg., 
the limit of the cast iron stove, and 1250 deg., the average of 
firebrick stove. This saving of 2 cwt. is attended with an increase 
in yield of iron of 12 per cent. without additional cost of labour. 
With this saving of coal the stoves will pay for themselves in 
three years and leave a surplus for contbogenslen by the extra 
amount of iron made. The arguments which have been Lain 
forward in opposition to the replacement of iron pipe by fire 
stoves have, we think, been very effectively answered by the 
general introduction of the latter in all iron-making coun’ 
where they are built with sutficient surface, meet with univ 
favour for safety, efficiency, and economy. A point raised 

st these stoves is that gas will not distribute evenly through 

e whole regenerator. Experience are this point is in error— 
by carefully watching the action of the gas through the peep holes 
at the top of the stoves it will be found that the gas is evenly 
distributed. Heated gas tends to ascend, but the draught of the 


the cold-blast valve is suddenly thrown 


ing gas off at a Lemperature of 250 deg. Fah. when 
heated to 1200 deg. The regenerator 
ormed _bric! hree inches thic! arranged as to leave 
ment of tho brickwork are Shown In the drawings; also Nolo 
ppet valves with hollow stems, and a pipe inside of the stem 
Jor dirculating the water ; the valve seats have coils cast in them for : 
water circulation to keep them cool; slide | with snake 
coils cast in the discs, are sho hours. "hia enlarged surface would give @ more uniform hea 
moustion chamber OF | and be more economical on gas. If we take a No. 1 firebrick, 
circular in section. November 10th, 1865, an English —_ was 
granted to Thomas Whitwell for regenerative stoves for heating 
air or gas, provided with cleaning openings at the top and bottom u 
| 
i 
calorific power, being freed from the dust which interferes 5 
with perfect combustion. Another advantage of washing ' 
the gas is found in the fact that dust is not blown into the .- 
where the silica be reduced if not absorbed a 
ges of the regenerato th thin walis and ye sul h 
since the lower the lem perature the greate) Wa th 
304, answer th purpose more ‘ily than bis 
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LETTERS TO THE EDITOR. 
(We do not hold ourselves aa opinions of our 


THE TAY BRIDGE ae 

—As I see from the evidence given y on this sub- 
ject some doubts were cxpemedin ow oa value of 55 Ib. 
square foot of wind pressure, as edopted by the late Professor 
+ been obtained, I may state that in the ‘‘ Manual 
of Civil ngineering, ” Professor Rankine gives this value on the 
authorit the late Dr. Nichol, of Gi w Observatory; and 
in the ‘Vanual of —— Mechanics,” Professor Rankine states 
that “‘this result, obtained by observation with anemometers, 
has been verified by the effects of certain violent storms in 

destroying chimneys and other ag 


J 
Editor—“‘ Rankine’s 
100, Wellington-square, Glasgow, May 6th. 


THE TAY BRIDGE COLUMNS. 


in whic th excentricity of the “‘cores” in the “‘sand moulds” 
ich these columns were cast in a horizontal position has 
been made as much as possible of by one section of the evidence 
as presenting a sufficient explanation of the weakness of the 
columns and of their having snapped off at or near their 
der a wind pressure in direction more or less transverse to the 
Allow me to remark that an 
opi eisic column shall be less or more — broken by a trans- 
verse force than if it were concentric, or of equal thickness all 
round, depends upon a condition which was not so much as 
alluded to in any are of the inquiry. In every column exposed 
to transverse strain there is necessarily a neutral plane passing 
somewhere through the transverse section of the column and more 
or less nearly parallel to its axis, at one side of which the frac- 
turing forces are all extensional, while at the other they are com- 
pressive. Now it is well known that cast iron resists compression 
with an energy per unit of section many times greater than that 
with which it resists extension. fierence was deemed 
kinson as 6 to 1, and was the basis, as is well known, upon 
which his improved form of cast iron girder was determined, in 
which the section of the lower web was at least six times that 
of the upper one. It may be easily seen from this that whether 
an excentrically-cored cylindric column shall be stronger or 
weaker than one of equal thickness all round to resist a trans- 
verse force, depends upon whether the thin side of the column is 
at the compressed or extended side of the neutral plane. If the 
thick side of the column be at the extended side of that plane, 
then the column will present a greater resistance ig a column 
of equal total diameter and section, and of equal thickness all 
round, can po, While the alleged weakness due to the 
unequal thickness of these columns has been verbosely insisted 
upon, in evidence and by counsel, I find not one word of informa- 
elicited as to the position in relation to extension or com- 
pression of the thick or thin sides, and in the absence of this, all 
that has been said about unequal thickness is, as viewed by the 
mechanician, little more than empty air. Such variations in 
dicate rae of workmanship. It might 
perhaps have seemed needl: yay out these very obvious 
conditions, were it not that this i is but one of many instances of 
slipshod evidence that the learned gentlemen composing the court 
of inquiry have itted to pass without notice or —- 
London, May 1th. 


‘A PROBLEM IN PHYSICS. 


Srr,—Will permit me to call the attention of your readers 
toa curieus physical problem or dilemma, the answer to 
half ight be nded from a spring balan 

a un weight suspe: a ce, 
BoTb cite ad the cage is at rest the balance will will record 
on i 
If now the cage be allowed to i oY the pit, the hand of 
the balance will record less than 56 Ib., in other words the 56 lb. 
If the spect af which the cage descends equal th to 
the at which the cage descends equal at 
PP or 16ft. lin. in the first second, the spring sc. a4 will 
ter nothing at all, that is to say, the weight no longer has 
any weight or tende Ay fall. In ao words, as soon as a body 
attains a velocity of per second it ceases to have weight. 

This being the case, by oF at of its vis viva the weight ought 

Bee on for ever at a by ocity of 32°2ft. per second and no faster. 
ut, as 2 matter of fact, its veloci coempen | accelerates, 
—e that at pra the same rate as h it still retained its 


It is ear known that if steam be given to an engine lowering a 

, it is possible to run out rope faster than the falling cage can 

e it, and various illustrations might be given to show that 
once & eye of of 32°2ft. per second is reached weight woe 3 


uals,” 


the action of vity is suspended. Why does the w 
tinue to d at an erated velocity as though it nd not 
lost weight? 


I have never seen the question mooted, but it may have been 
raised and settled long since. 

It is, furthermore, worth notice that if any resistance be offered 
to the descent of the weight, as, for tokens hy when a train runs 
down an — @ point may be soon reached at which the 
resistance exactly balances gravity, and the rate remains constant. 
Perhaps your readers will tell me what is the exact resistance 
required to keep a weight sy | at precisely 32°2ft. per second, 
the weight to be, say, 1 ton, the resistance applied throu h 
a perfectly flexible rope running over a frictionless pulley. ill 
not the ave be that the resistance required is 1 ton? What, 
then, will be the tension on the rope ? Gravity. 

London, May 3rd. 


TENDERS. 


ABERYSTWITH WATER SUPPLY FROM PLYN- 
LIMMON, 1880. 


Tenders for Contract No 3a. 


Pree Layine. & ad, 
Gould, Newport, 3 1598 10 
on.. 
1702 2 0 
Tenders for Contract No, 4. 
Service RESERVOIR. 
2665 13 


onan 
ecooscoo 


Mr. Thos. S. Stroke, Assoc. Memb, Inst. of .C.E., Shrews- 1871. Recorpise Exectric 


bury, is the engineer. 


THE PATENT JOURNAL. 
Condensed from the Journal of ee Commissioners of Patents. 


*," It has come to our notice that some applicants of the Patent- 


office Sales Department, for Patent S,; , have caused 
to 


atent-office by giving the number of the page of 
to, of giving the proper w 

The mistake has been made by looking at Tut Enctnger Inder 
place of turning to those pages and finding the numbers of the 
Specification. 


Grants and Dates of Provisional Protection for Six Months. 


E. A. de Bouteyre, Boulevard St. Denis, Paris.— 
SIGNALLING upon Rattways, W. King, Houston, N.B.—17th March, 


1368. Securtne the Parts of Scarrotpinc, R. Robinson, Askew-road, 
Gateshead-on-Tyne. 

UTOMATIC MusHROOM ANCHO Liardet, Breakspears-road, 

Brockley.—8rd April, 1880. 7 

1376. Dress Faprics, R. W. Morrell and W. Walker, Bradford. 

1878. Paver Puxr, H. J. Haddan, Strand, London.—A communication 
from Reinicke and Jasper, Cothen. 7 

138). Om Lames, A. M. Silber, Wood-street, London. 

1382. AuToMATIC VENTILATING APPARATUS, B. J. B. Mills, 

, London.—A comm from F. L. Norton, New 

1884, C. Kesseler, Mohren-strasse, Berlin.—A communi- 
cation from M. Gehre, Germany. 

1386, CLIPPING the T THREADS as or Fasrics, R. Weiss, Ventnor 

ouse, 

1388. ATTACHING to Pires, W. H. Chase, 
London.—A communication from J. A. 5 New ork, U.S. 

YNaMO-ELECTRIC MACHINES, e, Sou -buildings, 

comm ion from H. 8. Maxim, Brooklyn, U.S.—5th 

1394. Money Trt and Cuecks, E. J. J. Comer, B. Walton, and B. 
Andrews, Kennington. 

1398. TWISTING, Farrar, Halifax. 

1400. Sreet, &c., Wilson, 

1402. D. A ildings, London.—A communi- 


Borrties, m, London. 
and Mowrne M. A. ' ompson, Berwick-upon- 


1408. Surps, &c., J. A. Novello, Berners-street, London. 

1410. “ HAMMER-CLOSING ” Srapte, T. J. Hovell-Thurlow-Cumming-Bruce, 

1412 Langetord, Whitecha road, Lond 

4 OSEBAGS, on. 

1414. CaLoric Enornes, C. D. Abel, 8 = buildings, London.—A 
communication from J. Hock, Vienna. 

1416. Oxycen Gas, &c., P. Jensen, oR London. —A communi- 
cation from Q. L. Brin and A. Brin, Paris. 

1418. Looms, C. Brigg and T. H. Brigg, Bradford. 

1420. Propucinae O1t-sootr, G. W. von Nawrocki, 
Berlin. -A communication from O. Thalwitzer, Halle a le, Ger- 


many. 
1422. Rites and Fow.ine Pieces, J. Lang, Cockspur- 
1464. Stock, I. A. Timmis, Parliament-street, West- 


minster.—9th April, 1889. 
1505. VenTILaTION of BUILDINGS, , J. B. Papier, Tram-yard, Gillet- 
Morgan-Brown, tl ton-buildi Lon- 


street, London.—13th April, 
1537. METERs, 
communication from J. D. Gould ond Chandler , Boston, 
1532. Licutine, &c., by Gas, E. Liddle, Preston. 
1543. Packine Piates, B. J. Edwards, The Grove, 
Hackney, London. 
— on Burners and Lanterns, W. T. Sugg, Vincent-street, West- 
F. A. -Descham Paris. 
1549. Us bance, W. Lake, buildi 
Richard, Paris. — 


gs, London.—A 
communication from 
1551. or Boots and Sxokgs, F, Chenevix-Trench, New- 
LECTRIC A don.—A 
a from the Com Eclairage Electrique, 


1555. Macurinss, T. Leicester. 

1557. Inpicators for Priwe Movers, J. Casartelli, Manchester, and W. 
Potter, Lower Broughton. 

1559. CaTcHING Crass, &c., J. W. da Caux, Great Yarmouth. 

1561. Lamps, F. Siemens, Queen Anne’: s-gate, Westminster. 

1563. Brakes, J. H. Lincoln’s-inn-fields, London.—A 
a from T. W. Stanford and 8. Milligan, Melbourne, 

ustralia. 

1565. Bicycies, J. Goodman, Herculeg-buildings, Lambeth-road. London. 

1567. Licutixe, &c., Gas-purners, F. H. F. Engel, Hamburg, Germany. 
—A communication from W. Klinkerfues, Gottingen, Germany. 

1569. CoLourine of Pnorocrapns, J. C. Mewburn, Fleet- street, London. 
—A communication from L. Favre, Paris. 

1571. Wixpow Sasnes and Frames, R. H. Thompson, Islington, 


London. 
1573. Faciurrarixe Repairs whilst the VessEL 
ont B. D'Arcy Southampton-row, London.—1l6th 
1578. A. H. Hearington, South tt 


1577. Looms for Weavrine, R. Illingworth, Blackbu 

1579. Ramway Burrers, W. Tyjou, U Tollington- ‘road, London. 

1581. Preumatic InstruMENTs for MEasURING TeMPERATURE, Cc. M. 
Sombart, Magdeburg, Germany.—A communication from F. Wiske, 
Immendorf, Germany. 

1583. PoRTABLE Wasuine, &c., Macutnes, J, Bell, Paisley, N.B. 

1585. Evecrro-mMaGnets, G. Scarl lett, Liverpool. 

1587. TuRNsTILes, G. 

1589. Worxrxo the Vatves of Steam and other Enotnes, J. Robb, jun., 


Laurieston, Glasgow. 
1591. Raising and Beer, &c., W. Martin, Oldham-road, Man- 
chester.—17th April, 1880. 


tsildin 


Inventions Protected for Six om: the pt 
Complete Specification: 
1743. WHEELED Veuictes, 8. Pitt, Sutton.—A from P. 
Herdic, Williamsport, U.8.—28th April, 1880. 
1744. RatLway Cars, C. Barrett, Somerville, U.S.—28th April, 1880. 
1751. Evecrric ‘SIGNAL APPARATUS for Raitroaps, Ww. -Brown, 
, London.—A communicatiou from O. Gassett, 
Boston, 


Us. 
1752. in Ice-makinc Macuryes, C. C, Palmer, 
4 
. Smith, Barnard Castle.—30th ge, Welln 


1772, STREET SweEerer, 
1786. Lavina Continuous CoNcRETE Pirz, W. 
street, Strand, London.—A communication from E. M 
Cc. N. Earl, Los Angeles, U.8.—1st May, 1880. 

1829. FLoaTina Matrresses, &c., W. R. Lake, Southam 
London.—A communication from J. G. Hill and J. de 
Newark, U.8.—4th May, 1880. 


‘amilton and 


Patents on which the Stamp Duty of £50 has been Paid. 

1737. CotLectors for AGRICULTURAL Purposes, H. Lander, Shaftesbury- 
road, Mere.—4th May, 1877. 

1738. OPENING Doors, W. Townend, Excter-street, Bradford. 


—4th May, 
2. TREA of Feecat Marrers, &., H. Y. D. Scott, Ealing.—7th 
1877. 
1. PULLEY or Drum, J. ~—10th May, 1877. 


BREECH-LOADING ate rate W. Field, Birmingham.-—17th May, 
1057. Macic Lanterns, F, Newton, Fleet-street, London.—18th May, 
108 Brive, J. H. W. Biggs, Mason’s-buildings, Liverpool. 
1770. Apparatus, J. H. Johnson, Lincoln’s-inn-fields, London. 


—iTth May, 1877. 
Sianats, C. H. Siemens, Queen 
Anne’s-gate, Westminster.—14th May, 1877. 


1923 PREPARATION of Paper for TAkrnc Impressions, F. Hawke, St. 
John’s Wood Park, London.—17th May, 1877. 

JaCQuaRD Looms, W.N. Liddell, Donacioney, Ircland.—20th May, 

2158. Steam and: other Morive-PowER ibbons, H. P. 
Gibbons, and H. A. Hiilsenberg, Wantage. —2Ind Ji 

1764. Licntinc Ramway Carriages, G. Westinghouse, jun., Clayton- 

are, Liverpool.—7th May, 1877. 

1 Paper, J. Cumming, Edinburgh.—12th May, 1877. 

1828. GrinpING W. N. Nicholoon and W. Mather, Newark-upon- 
Trent.—10ta May, 1877. 


4187. Tix Vessets for Preservine Paints, &c., C. Copland, Kingston- 
upon-Hull. —9th November, 1877. 


Patents on which the Stamp Duty of £100 has been Paid. 


1709. malig for Pottery, &c., T. W. Minton, Stoke-upon-Trent. 
—10th May, 1 

1672. ute, &., J. F. W. Belfast.—8th 

for Drivinc J. lees, Glasgow.—9th May, 


1730. AGRICULTURAL Steam Encines, F. Savage, King’s Lynn.—12th May, 


Maxina Boxes, &c., 8, Wheeler and E. Jerome, Albany, 
lay, 1 
1665. Heatina GREENHOUSES, J. Cowan, Dromore, Kenmare, Ireland. 
—8th May, 1873. 


Notices of Intention to Proceed Pein Patents. 


4. Cor tor Cartpren, J. H. Wilson, Is 

9. Governors for STEAM G. F. U.S. 

10. Basic Fire-ricks, I. tenhagen, Bradford.—A communication 
from L. Haarmann. 

15. Propucine Opricat Itiusions, T. H. 8. Hawker, St. Mary-axe, 
London.—I1st January, 1880. 

17. Steam and Water Jet Motors, P. Jensen, Chancery-lane, London.— 
A communication from E. J. Hahn,—2nd Jan , 1880. 

85. Rarsine, &c., the Siac from [ron de Appleby, Cannon- 


street, London. 
38. FILTER PRessEs, 8. H. Johnson, Stratford, London. 
40. Miners’ Sarety Lamps, W. Tate, Blac Blackwell. 


41. Ristno and Heaps for Carriaces, C. Thorn, St. Giles’-gates, 
He , Norwich.—5th January, 1880. 

61. REOULATING TRANSMISSION of MecHaNicaL Power, G. W. von 
Nawrocki, Berlin, Germany.—A communication from B. Griindler. 

62. LAMP or Gas Stoves, A . Silber, Whitecross-street, London. 

65. Steam Enornes, J. D. Larsen, Poultry, London. 

69. WORKING SEMAPHORE SIGNALS, J. Johnson, ’s-inn-fields, 
London.—A et from H. Leblanc and E. V. A. Loiseau. 

71. eee 8. J. V. Day, Glasgow.—A communication from Ji 8. 


*, PERMANENT Way of Tramways, N. P. Burgh, Cornbill, London.—7th 
january, 

85. Brackets, G. Lee, Watford a 

86. GeneraTinc Heat, &c., H. J. Haddan, Strand, London.—A commu- 
nication from C. Holland. 8th January, 1880. 

95. Cuurns, H. J. Haddan, Strand, London.—A communication from 
J. B. Williams and N. G. Williams 

104. Szewer “ Inverts,” W. Brierley, Bla Blackburn,—9th January, 1880. 

Foo or ALarM H. , Balsall Heath.—l0th January, 


188, A. M. London.—A communication 
from G. W. January, 1880. 

150. Car Starters, B. J. B. Mills, Southampton-buildings, London.—A 
communication from J. Hill. 

154. Puppiine, &c., Furnaces, J. H. Johnson. Lincoln’s-inn-fields, Lon- 

dou.—A communication from W. Stubblebine.—13th January, 1880. 


156. Pistons, W. Lawson, Heathcock-court, 
162. Heattxe, &c., Wire, J. Law and H. Law, Cleckheaton.—l4th 


Janvary, 1 

184. WELDED &c., Tupes, C. E. Wednesbury. 

188. Iron and Street, D. Joseph and B. Joseph, Rockleaze, Stoke Bishop. 
— 15th January, 1880. 

194, Feepine Youna Animas, C. D. 1, South ton-buildings, 
London.—A communication from C. Ca; —16th January, 1880. 

210. GENERATION oF STEAM in Steam Bo1.ers, T. Jones, Maindy House, 
near Pontypridd. 

211. GeneraTine SreaM for VENTILATING Mrvzgs, T. Jones, Maindy House, 
near Pontypridd. 

212. Fasreninc Evastic Banps, C. H. Eden, Manchester. 

223. INTRENCHMENT IMPLEMENTS, P. Thaine, St. Swithin’s-lane, London 
—A communication from T. T. Nordenfelt. 

224. Fretp Carriaces for Macuine Guns, P. Thaine, St. Swithin’s-lane, 
London.—A communication from T. Nordenfelt.—17th January, 1880. 

237. PasTeEBOARD Matcn-soxes, A. M. Clark, Chancery-lane, lon. 


communication from J. T. Conn pee 
242. Printers’ Quorns, C. G. Squintani, Lon- 
Clark, 


don.—20th January, 1880. 
268. GLucose from LicNErous A. 
Chancery-lane, London.—A from E. Dangivill 
= Reetecrors, P. E. Chappuis London.—21st 
an 
Wrarrens for Neepies for Sate, J. M. Woodward, Ipsley.—29th 
‘anuary, 
429. PupDLING FURNACES Johnson, Lincoln’s-inn-fields, London.— 
A communication from January, 1880. 
548. and Street, J. Gjers, —A communica- 
ae from C. A. Caspersson.—7th February, 
501. Merers for MEasuRING Liqurps, A. W. Pocock, Spencer-road, Wands- 
worth.—10th February, 1880. 
608. PuRIFICATION of ALKALINE E. Carey, H. Gaskell, jun., 
and F. Hurter, Widnes.—1llth February, 1880. 
772. Frxise, &c., Gas Penpents, C. R. Mathows, Drury-lane, London,— 
—2lst February, 
916. Lactnc Boots, W. P. Thompson, High — London.—A com- 
munication from H. W. Ducker.—2nd March, 1 
938. Bieacuine Freres of Stray, F. C. Berlin. —A communication 
from J. Kauffmann.—3rd March, 1880. 
Beps, L. Sterne and J. B. Handyside, Glasgow.—4th 
‘arch, 18 
978. Pire Wrencn, W. J. Paignton.—6th March, 1880. 
CaRRIAGE Fitrinas, C. Woolnough, Elizabeth-street, 9th 


1274. SAWING “Macurnzs, 8. W. Worssam, King’s-road, Chelsea, London. 

1302. ‘ORTS, . J. B. 

communication from J, H. McLean and M. aa ~30th March, 


1316. Lupricatine Paps, B. J. B. Mills, South ton-t , London. 
—A from 81st March, 

1356. CoLLEcTING Fares, A. lard, ose, London. 

1361. PortaBLe and Fixep Kirk, Glasgow, 


N.B. 
1364. Compustion of Fvet, B. phe Lincoln’s-inn, London. 


—A communication from C. B —2nd 1880. 

1392. DyYNAMO-ELECTRIC MACHINES, Lak Southampton buildings, 
London.—A communication from H. Maxi. —5th 

1414. Enotngs, C. D. Abel, ‘London.—A 


communication from J. Hock. —Tth April, 1! 
1433. SEPARATING CONDENSIBLE J. and A. K. McCosh, 
Gartshetrie Ironworks.— 8th A 
Gill i, Manchester. 


1456. Coat Tar, &c., C. Lowe an 

Raruway’ Srock, I A. Timmis, Parliament-street, West- 

1468. Panvexnixo the of Bank CuEques, R. Evans, New- 
castle- m- e.— 9th pril, 

1471, Tararwnxt of A. W. Gillman and 8. Spencer, St. George’s- 


W. Mann, Gunnersbury, and W. T. 
er, Highgate. — ipril, 1880. 
496. Pristine MacHINE, H. Dickinson, Enbridge.—12th 


RarLway BurFers, W. Ti ou, Upper Tollington Par! 
Worxinc the other Enctyzs, J. Robb, jun., 
m, Glasgow.—1 
Veunicues, 8. *Sutton.—A communication from P. 
1744. Cars, C. Barret, Somerville, U.8.—28th 


and and U. N, Earl.—lst May, 1880. 


should leave in writing such 
at the office in writing of thet to such after 


chimney pulls it down through the regenerator. If one side of 
the regenerator should get hotter than the srectte side it will 
: rarify the gas and check its flow through that part. The gas 
will then work over towards the colder side of the stove and 
i 
. 
| ee 1547. Brusues, F, A. Maurey-Deschamps, Paris.—10th Apru, Lov. 
1553. Execrric Lamps, C, D. Abel, Southampton-buildings, London.—A 
| communication from the Com snie Générale d’Eclairage Electrique. 
Geo. Bell, Gateshead-on-Tyne .. .. 
Thos. James, Aberystwith, accepted .. .. .. .. 
David Watkin, Aberytswith .. .. 
4 


May 114, 1880. 


Pe Specifications published during the week ending 
May 8th, 1880, 

2d.; $571, 8d.; 8708, 2d.; 3717, 6d.; 3801, 4d.; 

2d.; 3923, 24.5 


g 


BRRERERE 


3253828 


222 


REREE 


*,* Specifications will be forwarded by 
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remitted by Post-office sao made ble at 


Holborn, to Mr. H. Reader Lack, her Majesty’s 
ton-buildings, Chancery-lane, London. 
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ABSTRACTS OF SPEOIFIOATIONS. 


the 
Prepared TaE at the office of 


3828. Brewer.——Dated 18th August, 1879.—(A com- 


munication, 
The invention Vary een sonorous cases applied to the 
board, aah eres sieht from a single stop four characters 
or different tones are o' ble ; Secondly, in a ge Mey he keys of the 
key-board to the octave. means of which a a single note 
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vertical tubes, and the ascensional force of the flames acting directly in 
the tubes causes oo of air, which is heated in contact with the 
flame, and the tube 

AND Prates, J. Jenkins. —Dated 9th September, 


One or more feed rollers are placed in front of a box filled with bran, 
, or other cl material. On the opposite side of the 
ays to receive the plates as ae pass from the box. 
The fe ae delivery rollers have in addition to their rotary motion an 
ting motion imparted to them, either in 
direction. 


3625. Sream Enoines, &c., W. Turnbull.— Dated 10th September, 1879. 


6d. 

The crosshead, connecting rod, motion bars and ie blocks are 
with and the piston er by each 
end of the piston rod ha movable stuffing box, w is fitted to 
or cast on a that moves steam tight on the surfave of 
cover, which is made convex and has an oblong o the 
oscillation of fo ton rod caused by the motion of the Pron The 


a uced by the an; thrust of the piston rod are 
whore th valves nae of the 


3626. Fitrerine Btoce, M. Defries.—Dated 10th September, 1879.—(Not 


e block is made spherical in form, and the suction tube is carried to 
the exact centre of so that the water will be drawn from all 
sides or direct tot po Fed with equal force, and the whole of the 
ball be always acting as a filter. 

G. W. von 10th September, 1879.—(A 


nication, )—(Not 
Ceilings of ot pista, mortar pape or other suitable material 
are formed with wires pratt | to hold such material in 


place, and keep it isolated from th 
3628. SrrinceD W. H.. Persival.—Dated 10th 


September, 1879. 
This consists in constructing the pry yee with a loose belly or 


on three octaves ; and y, in employing two different aes one 
eak to make the very thin to: speek, the other more 
wing other and thicker stops to be 
8373. Fiurerine Szwace, R. Wild and H. 2Qlst August, 
1879.—{ Void,) 2d. 
The liquid is mixed with lime and alum in a metal box, from which it 
overtaws into an agitating chamber and thence over an inclined surface 
Reena the filtering material is placed, into a second filterin 
9 ng dhanbers intoa cellular fil 


F. L. Leach and B. Holland,—Dated 28rd 
is ta rool wi with a pests of holes to receive a peg formed on a rod hinged 
lower sash. When the window is or 
lowered to rye iestsea position the rod is turned on its hinge and the 
pin enters one of the holes in the plate and secures the window. 
3477. Dousie Liquip Extractor, J. Rice.—Dated 29th August, 1879.— 
(Provisional protection not allowed.) 2d. 
A metal pipe with a gin. bore is fitted with a central division. At the 
bottom is a cap that screws and unscrews, with a ‘orated trivet ae 
with wood plug fluted for vent, and a band of india-rubber to 


same to depth of barrel. e top ol e is com tee 
pepe. Bn with hand spanner and on to 


half unions for connecting 

either draughts. 
8482. Exrincuisuine Licut Careices, INDICATING THE 
Names or Stations SIGNALLING, G. Brocklebank.—Dated 20th 


fixed to the powidee and in it revolves a vertical 

carrying at top arms running right and left, and at bottom crank 

arms at Mf angie with the arms at top. At the end of the crank 

, in’ which another vertical axle revolves, partially 

aupperted ions a solid movable ring, through both of which a ‘cotter pin 

( and the axle from dropping. At the bottom of this axle is 

awheel. To actuate the crank arms are fixed on the anent 

way at a desired angle, so that as the carriage the wheel comes 

in contact with them and forces the wheel and crank arms on one rw 
pe . gomapquontly, the arms at top of the vertical axle 


seri irom whence 


stations in the 


1st September, 1879, 8d. 


Teads the grate to a combus- 


an to the mt of the 


3533. Pane se CHINES FOR THE MANUFACTURE OF “Mm Srraps, 
ess, d&c., 7. White.—Dated 3rd 1879. 6d. 
Wire Seu m the coil is fed into the machine in the usual manner, , but in 
feeding it into the cutters so as to le shen oh made to 
Be ne eg line in an angle rtional to the angle 
at which the poin' the wire is to be cut. e cutters are of steel, and 
in the end of eee to form a hole of the same size as 
the wire, when the two are opposite, and the direction of the groove 
corresponds with that in which the wire is fed into the cutters. 
8530. Spinninc, KR. J. Hurtley and B. Slater.—Dated 8rd September, 1879, 


The First part of this invention consists of anim construction of 
adjustable heart or by levers and change wheels, w! by in the building 
of the cop the iodine threads are crossed or caused to start from various 
points of the circumference of the apex of the cone. “The Second part 
relates to an io te Ynrng combination of hollow spindles and bt 


impart more or less friction te to ry 

the spindles, The traveller, spindle, or bobbin are placed on revolv 
frictional surfaces to which a positive motion is given. 


STEAM AND OTHER Power Hammers, 8. Massey.—Dated 4th Sep- 


tember, 1879. 
Each standard. of is formed of two or more plates 
el to each other, prog 


ween them, the whole being secured by be ts, stu 
3572. Governine Restive Horses, W. £. Gedge,— Dated 5th September, 
1879.—(A communication. )—( Nor proceed ith.) 4d 
The apparatus is placed on each side between the e, mouth and the bit 
by means of two curb chains, one in front fixed to the top of the bridle 
on both sides, with a strap on each side hooking on to be lower part of 
the apparatus, and the back curb fixed at the top of the apparatus. 
Door Fasteners, F. Dated 6th September, 
A metal box receives the latch and tothe bottom is attached a tail fll place 
to form a guide for » aorizontal rod notched in to the inner end of the 
latch. Surrounding this rod, and retained upon it between a fixed collar 
and the turned w Sad of the tail piece, is a coiled spring which serves to 
—_ the rod the rear end of the latch and hold the latch downin 
its locked position. The latch is formed with bosses having their bear- 
and a central square hole in them receives the 
e oor hand 


TreaTinG Sewace, &., J. Turner.—Dated 6th September, 1879. 


a8 @ manure. 
Macuine, H. Smith.—Dated 6th September, 


machine consists 

to longitudinal beams, and having 

thet front sides planed to rel an edge web saddle actuated by deep 

screw nuts in their inner sides, and long vertical screw oo passing 

ee Set, mounted in the centre of the slide side frames. These 

spindles are actuated simultaneously, and the inside slide saddles 

project for forward in front of the vertical edges of the side frames, and 

ve for the end 
tudinal hollow framed 


to ang distance apart on 
guide bed frame by a wheel and spindle ry each, with a pinion 
working into a toothed rack on the back edge of the bed for the'whole 


3604, Heatine Apparatus, W. P. Thompson.—Datad 8th September, 1879, 
Gas is heated with # or mixed with air at the lower end-of 


‘ing board, i.¢., it is attached only at the en: 


36209. A. M, Clark,—Dated 10th 1879.—(A com- 
Lon, 
na, pelahen to a log which is so constructed as to count and 


the number of Of a minute, and also 
the knots by sound. 


Winpows, &c., H. Brittain.—Dated 10th September, 1879. 
tha, dined aed dslding, hansben 


of re venti i are put on the free end of a shaft 
driven in any convenient manner, the vanes facing the air canal or shaft 
from which the ventilator is to draw. The chee of the body is cylin- 
drical for a short length, and then runs out to a point at a very obtuse 
angle. The vanes Lanes of planes, — if uniformly distributed 
over the ci the tilator, will intersect the centre line of 
the shaft at a point and ‘at anangle, while the intersection of these planes 
— xed pyramids, which have a common axis and open in the centre 
ne of the shaft. 


8633. Presses ror Sugar, Pzillas.—Dated 11th September, 1879. 


This consists in effecting the en, of moist sugar into soli 
forms by it to within moulds Reig oanyiesd attached 
to h or shoots, through which sugar es into the moulds, and 
to which motion is im for producing heey concussion of 
“gar. 


3634, Frames, R. IW. Raphael.—Dated 11th September, 1879.— 
Not with.) 2d. 


Metallic or other plates are combined with the thread-plate in such a 
manner as to form divisions or partitions between the bobbins without 
interfering with the independent operation thereof. 

3635. Serine Surraces ror Bens, Bertus, &c., H. W. Iles.—Dated 11th 
September, 1879,.—(A communication.) 6d. 

A number of straight laths are secured at their ends by buttons or 
screws, and upon each of them are secured bow-shaped springs connected 
to the laths by buttons or screws passing Lint ng slots. 
8636. VALVEs ror Batus, 1th Sep- 

1879.—( Not proceeded, with, 

This consists in so connecting or mechanism that it is 
impossible to open the discharge when the dng 
ang Wasnine Macuine, J. Ballantine.—Dated 11th September, 


corrugated under stationary wom and an ug board or 
spring or sprin ost 

MPOSITION FOR Securtna Parquet Froorine, J. Eberhard.— 
Dated 11th 1879, 

mui mixed linseed oil, resin, or 


lead, or white lead, vermillion, or other Amon 


This consists in sewer connections, of a gas pi pte hey 
soil or discharge pij connected and on itable relation 
with the traps, to ord an the 
the sewer gas there accumulating. 
8641. Sraines ror Wasnina, &c., Macuines, H. L. and J. Clegg. 
—Dated 11th September, 1879.—( Not with. 

This comprises one or more bands of equal 1 oem an inner 
band or e of curvature differert from the outer bands and arched near 
its centre, at which pointit is cunnected with the outer bands ; the ends 

outer w cy 
outer bands to braighten dbtends the inner spring, so that the whole of 
the bands are fully utilised. 
RINGS, AND Parts or &., J. Offord.—Dated 


, 18 

This relates, Fist, to devices for connecting the to 
each other or to ts LS ge bolts for 
noe. Butps, Tapestry, &., J. ‘J. Sachs, —Dated 11th September, 1879. 


icles. 
The fabric of which the biipt ita hasaate. is covered with a film of 
metal or metals by galvanic, chemical, or other agency. 
3644. Trar ror Uninat P. Basins, &c., R. W. Armstrong.—Dated 
A slit is formed at the. bottom eum genfestion extending from the 
back of behind an a distance from which is a yertical 


p between them, the height of the 
Bion limit to whist water may be kept in in tho pan 
arranged at a i from the back wall 
over the top edge of the partition may pass a 
passage into the waste nozzle, 
3646. Evectrric W. C. Barney.—Dated 11th September, 1879. 


> dimisish induction, Fire, 

To ish induction, a current of low tension is used; 
the work is performed under influence of » current taken at an 

more or less of its variable state; Thirdly, th: 
communication with the earth near to both ends. y- order to 


the cable is separated from the battery of charge. 
3646. Fiusnine Cisterns ror Warer-cLosets, &c., G. Manwaring.— 
Dated 12th September, 1879.—( Not with.) 6d, 

A counterbalance weight is so arranged in comb m with the ball 
valve of a cistern that ter, Put when t off the — the valve is allowed to act 
so as to fill the cis’ it when the mt yb og is attached the ball lever is 
pulled u pees ob closes the communicates by a 
8647. Workino Swircues Ports, &c., M. Hahn.—Dated 12th Sep- 


9. 
The apparatus for working switches ts, ti tforms, and 
the like of a to be bys labour or 


er, plying water 
or fo the fluid is taken 
the apparatus 


a reservoir 


for working 


vostaanals in the where tte upper end being open. ine top of the acid 
tube pom tend cylinder, and a cap is on the 
neck when the Whi 


been en 
cylinder is inverted or turned over sufficien’ fo'allow the 
run out of the tube and mix with the carbonate 


3649. Games oR J. N. Nisbett.—Dated 12th Sep- 
This consiste in forming letters or devices of wood or any ‘uitable 
material, Kaw’ in laying ina ot work of different colour, heer 
as separat ograms, names of persons or places, or any wo’ 
3652. Quiurep Fasrics, W. von Naw-ocki.—Dated 12th September, 
1879.—(A communication.) 4d. 
This consists in the manufacture of quilted fabrics b; 
two vig open of fabric according to the design of the 
into the thereof, filling 
ese the stuffing with the aid of a tube 
when required, pow 'y closing the openings by stitching. 
8653. Toys, G. W. von 12th September, 1879,—(A com- 
munication.)—(Not with, 

A casing has mounted within it an & magnets, such axis 
being by a handle On the easing are 
placed gures each containing a piece o 80 t as the axis 
revolves the figures are caused to move. : 

3654. Curota Furnaces, &., G. W. von Nawiocki.—Dated 12th Septem- 
ber, {4 communication.) 6d. 

Instead of in’ tthe cup wrought iron into pig metal after has 


own into the lower chamber to 
timately mixed with the liquid wrought iron. 


3055. AND Cookie &c., J. Smith. — Dated 12th September, 


The front o of pats smoke ae over the fire is mude pg? and is 
t down to distance of the bars and fire 
which are made to tas the opening to the smoke draught being 
made % various forms for sreneeuntne the air channel. The tubular 
front is finis! ished with a frieze and or d above the 
smoke ig by a a conical o: ome-shaped cover, the main 
ht regulated by an ean oe bar and quadrant action 
from the outside of the stove, and communicating with a coni -formed 
chimney valve of special form for contracting the smoke channel. Inside 
the front is a telescopic ring made to slide and fall down to any distance 
over the fire chamber to diminish or close the opening above the bar. 
8656. Urinisina Rervse, J. Wadsworth.—Dated 12th September, 1879.— 
(Not proceeded with.) 2d. 

Two machines are each fixed horizontally, and provided with a central 
shaft carrying a awe number of arms to agitate the liquid excrement. 
One machine is the other, the smaller a being fixed below 
the other. By heat the liquid matter in the large machine is reduced to 
a semi-liquid state, when it is run to the smaller machine, and reduced 
to a powder. 

3657. @. C. L, Lennox.—Dated 12th September, 1879.—(Not 
proceeded wii 2d. 


le the buoy to keep in an upright position, the moor- 

is to ta the bottom of the hoy mooring chain 

means of a mooring bar freely jointed *, the 

‘tion T- such a way that the joint may be either fixed or 

sajostable at fe a depth below the —- that the immersed area of the 
a ome and below the joint shall be approximately the same, so 

the tide will have little or no tendency to cant the buoy, however much 

the mooring bar and chain may be inclined. 


8658. Rattways, W. L. Wise.—Dated 12th September, 1879.—(A communi- 
cation.) 10d. 


This relates to ber shpemregh on pi No, 949, dated 9th March, 1877, 

and consists of certain special ications, arrangements, and combina- 

— of parte, and modes of j rails or parts of rails, which enable 

the whole of the sieeckend way with its accessory apparatus to to be con- 
entirely of metal. 

8659. Apparatus anp Fuses ror Evecrricat Firine, 8. J. Mackie— 

- Dated 13th September, 1879. 6d. 

To make certain of ogee ge beng fuse in a series a leading wire is 

to each fuse, and in each a break is made, and is bri over 
at the instant of firing by a movable contact maker opera’ in any 
desired manner. The fuse consists of two parallel insulated metal wires 
secured by a plug fastened round them and inserted in a soft metal cap 
containing fuse powder, and the two are secured together by shellac. 
83660. oF J. H. Kidd.—Dated 18th September, 1879.— 
with, 

Cold air or air mixed ‘with, other gases is injected into the blast furnace 
above the level of the ordinary tuyeres. 

8661. Manuracrure or TREATMENT OF Portasn, G. J. B. Lacombe.—Dated 
13th September, 1879.—(Not proceeded with) 2d. 

When heating sulphate of potash, chalk, and coal, according to the 
Blanc pe pul the following substances are formed :—Caustic potash, 
carbonate of potash, and a compound containing calcium and sulphur in 
an insoluble state. ‘The alkalies are easily isolated by a washing followed 
by concentration and calcination. By introducing substances contai 
iron ani nit into the reverberatory furnace in which the melting 
the materials takes place, by 4 combine, and some ores of poundtie 
which during the washing in tepid water is changed into prussiate o 
potash. 


Game or Lawn Tennis, H, Lunn.—Dated 13th Sep- 
t 

This consists in the adaptation of scoring on the 
handles of racquets for scoring the game of lawn 
3663. Separatine Purtrytnc MIpDLINGs AND L. Fiechter. 

—Dated 18th September, 1879.—(A communication.) 6d. 

This consists of an apparatus for separating and purifying mang 
and semolina, in which the materials to be separated are projected 
against a current of air upwards approxima’ 
in the tion te and contrary to the action of the centrif 
her to acom' jon or resultant of that force and the force of 
gravity 
3664. Water ror WATER-CLOSETS, &c., H. and W. Bravih- 

waite.—Dated 18th September, 1879. 6d. 

This consists in the arrangement of a pipe leading out of the w or 
lower pete, of a chamber into the shorter leg of a syphon, w! may 
be charged with water by means of the upward or downward motion of a 
piston in the chamber. 

3665. Sprinos, G. F. and F, R. Abel.—Dated 13th September, 1879. 6d. 

The shackle used to connect the end of a spring with the holder is dis- 
pensed with, the endway movement of the spring } pein provided by 
means of a slot or long eye, either in the pe mp in the holder. 
the part of the joint pin within the long eye is a vulcanised india- ae 
roller, with a metal ferule forming the bush thereof to turn on the pin 
as a bearing. 

3666. Srinninc anp Cop WinpING MacHINERY AND CoP 
J. Holding.—Dated 13th September, 1879.—(Not proceeded with.) 2d. 

The drum from which the spindles of spinnin ary ny are driven, ts is 
covered with india-rubber, so as the d The 
surface of the cop tube is roughe: so as to cause the w -on yarn to 
adhere thereto. The drawing rollers arc coated with india-rubber 
covered with thin steel coiled over it. 

3667. Rock-Borine Macuives, 7. Hughes.—Dated 13th September, 1879. 
—(A communication.) 6d. 

This consists, First, in the construction and arrangement of the tt 
wide cougueees the air in such a manner that when the re d 
caused drill hitting the rock takes place the bar can freely A 
back without undue resistance or strain; Secondly, in ven 

© arrangement for 
peotpane of the rock or other substance. 
3668. Friction C. W. Burton.—Dated 13th September, 1879. 
—(A communication. lot proceeded with.) 2d. 
On the axis of the wheel to be driven by the clutch is a boss shaped 
like set excentrics fitting respectively the interior pee oe of two loose 
ents that lie in a recess between the boss and a ee rim of the 
wheel, and that have their outer circumferences of eyline rical form Atting 
the interior surface of the rim. A handle allows the boss to be turned in 
either direction, and springs are placed between the loose segments. 
3669. Stoves on Gnas W. J. Russell,—Dated 13th September, 1879.— 
(Not proceeded with.) 

The case of the stove is made with a chamber at the lower part com- 
eRe with the atmosphere. part 
with bars and a grate, and from the chamber rise a number of tubes which 
ascend through the gra! 
stove, having EF erage be plate at its top, front or sides, sc as to com- 

A burner is 


pluced 
and the fom panos between the bars and impinges on asbestos 
or fire-clay placed 
9870. Po.isHine LeatuEr, C. Huxcham.—Dated 13th Septem- 
A flanged girder is mounted between two vertical standards above the 
table to receive the leather, and to the lower double flange of the girder 
is hunga roller carriage. The smooth roller to ago on the leather is 
mounted in bearings in this carriage and pressed downwards by and 
and the traverse of the along the girder is effected by a wire, ro 
or endless chain, or by a rack and pinion motion, or by a reciproca’ 
piston. The table is sponse § on toggle levers and pressed up to the 


8951, 2d.; 
8960, 6d.; 8961, 
3967, 2d.; 3968, 6d. 
3978, 2d.; 8979, 4d. 
3986, 6d.; 3988, 2d. SF 
4001, 8d.; 4004, 6d q ; 
4010, 2d.; 4019, 6d. 
4028, 2d.; 4029, 2d.; 
4046, 6d.; 4d. 
485, 
ce On 
rh . 
D- 
melted 
indicate 
> 
VENTILATORS AND Fans, J. A. R. Hildebrandt.—Dated 11th tem- ' 
or it may be fastened if 
carriages. 
material. 
ing 
3548. 3 
charge is caused to into the cable from each end of it at the moment 
In order to separate the urine from solid sewage matters a guard or 
screen is placed under the seat of the closet to catch. the former and con- f 
vey it tothe drain. The solid matters are collected in a pail or receptacle 
charged with coal soot, and are subjected to pressure by: means of a 
piston, thereby causing the soot to absorb any moisture, leaving the solid 
3648. Exrinovisuine Fine, N. Jarvie and W. Miller.—Dated 12th. Sep- 
The carbonate is tained in tal cylinder kept vertical, 
6 carbonate solu’ con a metal cylinder kept ve 4 : 
8 raised and lowered with its slide saddles and their snindl: Bach | and having the outlet pi ‘4 ? 


May 14, 1880. 


362 __THE ENGINEER 


S671. ArtirictaL 4. M. 


This consists of parts, carbonate of soda cystals 
2 parts, pitch or tar 3} parts, and lichen in jelly 6 parts. 
| Rartway Carruce Lamps, &., Baynton and Pilley.—Dated 
th September, 1879. 6d. 


thereby diminishing 
with the relector constructed with 
a 


im the interior of the same; this steadies 

ame. 
Woon, J. Rowley.— Dated 13th September, 
1879. 

A recii slide carries a plate in front of a cutter, on en 
a series of fixed knives are mounted so as to cut a series of nicks on the 
underside of the block of wood of a depth equal to the thickness of the 
te eed tag ope being about haf the length af the other, that | Passa 

one or so 
being cut by the back cutter. 
3674. Worxisc THe Governors oF Steam Encrnes, &c., 
J. Tangye.—Dated 13th September, 1879. 6d. 

This relates to to improvements on patent No. 4838, dated 27th Novem- 
poh hy lacing the spring in the ition described in said 
paced on the iyo these 
coal transmitted to the 


sors. HEatTING Arr BaTus AND H. Crichley.—Dated 


M. Clark.—Dated 13th September, 1879.—(A 


w part of 
chambers filled loam, After 
the air to = 


d to the by 
base and passing a perforated the 
tubes, passing out of oes upper part. Water tanks are 


placed on the perforated plate. 
sore. on Pressure Gavces, Salter.—Dated 13th September, 


ae OE EER tube is fixed an axis secured to the 
eukut twas and u it is placed a short bush turning freely there- 
ou. The underside of the bush has a deep ve in it, such ve ne = | 
the position of a ~ ty To the free onl f the tube is fixed 
g at its enda sikh 
The outer side of the carries the indicating finger. 
3678. Enoravine, A. D. L’Heureux.—Dated 13th , 1879. 4d. 
BS des: po the plate in ink made o! sugar, common ink 
from te acid are covered 


varnish, an 
relief the plate ‘s first 
with varnish and the design then bitten in after which the ne is 
removed and the plate immersed in acid and bitten to the requ 
To produce a a the surface may be first covered with 
solution of esign etched thereon and covered 
varnish, the plate = then ieee so as to dissolve the solution = 
bite in the groundwork. 


3679. Insucators, G. F. Redfern.—Dated 13th September, 1879.—(4 com- 
muneation.) 6d. 

The insulator is made of glass, fam, geeettn enn glazed brown ware, and has 
aconvexed upper end, a concaved end, and a downwardly projecting 
cup flange around the upper part, covering "the point around w the 
wire is to be fastened. Tis is perforated epee | to receive a screw 
to fasten it to the lower side of the cross bar attached to a pole. 


Corrine Macuines, J. Horner.—Dated 15th September, 1879. 


in the other, the 
part being provided with blades or teeth, raised by a fixed in the 
under part of the frame to cut one or a number at one stroke of the lever 
connected with the frame. 
83680. SeLr-recorpinc THERMOMETERS, H. Airy, M.D.—Dated 15th Sep- 

tember, 1879. 6d. 

The bulbed tube containing mercury is fixed in a cradle, which is 

balanced on horizontal pivots on a fixed frame or stand. The cradle carries 


. & small frame suspended by a cord or cords lying in a grooved arc or arcs 


concentric with the pivots of the cradle. The small frame is balanced by 
# counterpoise similarly —_ don the ite side of the pivots. The 
small frame carries a tubular glass pen slightly bal dwitha poise. 
This small frame also ies a suita shay rod of glass or other 
material depending and partly Geel in oil or other fluid contained 
in a vessel. The pen lies horizontal and its points is in light contact with 
the surface of a scroll of paper to which a slow continuous movement 
past the pen is imparted. 

es or Hats, &., J. Turner.—Dated 15th September, 

This oy pee » machinery for “ironing” — and consists in a 

bi for the purpose, viz., a plate ma that i it 
can ose up and down in guides in the framing of the 


ons. Macuines, D. Macdonald.—Dated 15th 


on -~' 4 a twostrong side frames is arranged a new arrangement of 
endless compound broad trend chain for excavating buckets, and cutting tools 
or picks in an alternate manner on the passed over suitable 
driving drums and guide pulleys, ali mounted on a strong frame or sole- 
plate on low wheels and carrying all its driving ons and motivesteam 

e and boiler at the back art of the sole-plate, under the delivery 

of the ting chain o! kets which would empty themselves 
into the removing trucks on the rails behind the machine. 


3684. Locks ron Hammercess Guns, F. Crutchley.—Dated 15th Septem- 


ber, 1879. 6d. 

A double or forked main spring acts direct upon the internal hammers 
which are pivotted upon the trigger plate. The under lever for coc! tinand 
and for withdrawin; ae bolt to open the gun is also am oS 
under the trigger ite to between the two internal hamm« 
which are impell ths triggens are pulled by the Socked 
ends of the double spring. 

3686. on HANKS OF B. Cockerill.—Dated 
15th tember, 1879.—( Not proceeded with. 

A movable slide to which a sociguecating ation is given is mounted 
in guides, and upon it is an arm which carries a num! of revolving 
bobbins. Above this arm is a second arm secured tothe frame and carry- 
ing a similar number of bobbins. 

3687. To Fires Furnaces, N. Macbeth and T. Beeley. 

na surface 0 co ion a 

into sections and open at or near the bottom. Below the trough is a 

sliding frame carried upon moving supports, and in connection with it is 

hinged a a longitudinal plunger beam with one or more ep or oe 

false b to the secti of the sliding frame. To the 

alternate inward and outward motion is imparted and the en orth the 

plunger nearer the mouth - the furnace receives alternate up and down 

— whilst the w: of the beam itself moves in and out with the 
ng 

3688. AND Vetvets, J. Farran.—Dated 15th 
September, 1879. 6d. 

This relates to machinery for weaving a double cloth, that is two 
distinct cloths connected by pile threads, and for cutting the pile threads 
so as to make two perfect piled fabrics, the latter operation being effected 
in a separate machine after the entire ‘piece has been woven. 

Rivettine Apparatus, A. C. Kirk.— Dated 15th Septem- 

This consists in the combination of a heavy ae 
to force a fluid through an adjustable outlet hth es val valve details 
hydraulic rivetting cylinder. 

3661. pe oF 8S. Wekey.—Dated 15th September, 1879.— 
(Not proceeded with.) 2d. 

In one corner of a suitable vessel is fixed a funnel Spb 4 and 
bottom and containing a bottle closed at top, and its mouth being narrow 
and nearly touching the bottom of the vessel. Longitudinal tubes are 

the vessel and are open at ends for the passage of or 
air, such tubes being covered with flannel to absorb liquid. e 


the substances for generating combination with vo: 8} 
— contained in th: sd tn the ‘bottle ts is camphor, which is 


3602. Comprnep Pen anp Pencit , ERASER, AND MEMORANDUM 
R. Spear.—Dated 15th 1879.-(4 — 
lot proceeded with.) 2d. 
a be te a@ case, and contains at either 
or other w rol passes 
h a slot in the outer case. 
MANOFACTURE Decoration or &c., 8. Pitt.—Dated 
» 1879.—(A communication.) 4d. 
under printing rolls whose gy been 
m with a agglutinant material, and when the impression 


3604. Manoracrure or Gas, H. H. Lake.—Dated 15th September, 1879.— 


(4 communi 

within it plates of metal attached to 
form ; the air is caused 
to circulate the required distance for saturation. The air enters through 


ening ae (over the oil placed therein) all the compart- 
ments formed by the passes by a second opening into a small 
tower, whence it expands and becomes perfectly divided or mixed. It 
then through a cock to a Prem The carburetter is provid 

ye of about one centimetre 


3605. Manvuracrure or Rerorts, Murries, AND Pots ror REDUCING 

ZINC AND OTHER OrEs, &c., C. Madge.— Dated 15th September, 1879. 6d. 

Two passages, i.¢., a wal or a series of such 
passages, are arranged in the thickness of the et eee 


retort, or and th b 
near the end ofthe the retort 


with 

Cheswright.—Dated 15th Septen- 

‘consists in the combination in 8 box of a receptacle for toba 


3719. aND APPARA’ Tuereror, H. L. Miller.—Dated 
16th , 1879.—{ Not proceeded 2d. 
This invention consists of im; ements a flame of air 
im; with the va; o! or vola' 
to a lime compoun of carbonate and sulphate of lime. 
The blow-pipe may be either single or double, as one or two 
lights are at the point of 


required, and the gases 
ignition or they issue the jet or 
nf 4 Sewine Macutnes, 7. R. Rossiter.—Dated 16th September, 1879. 6d. 


relates to the em: ent of a feeder operatin, 80 as to prodiuce 
in conjunction with ae mechanism a herring-bone 


admission of steam e cylinder, and ye the 
by “setting” the es the governor. 
3724. — AND ITs Compounns, J. P. Rickman.—Dated 17th Sep- 


This 
tea, &c., of a foil body and semi-rigid ends. 

3697. Erecrric Lamps on A, M. Clark.—Dated 15th Sep- 
tember, 1879.—(A communication. 

This relates to a regulator for asmall arc in which a carbon 
of small section is maintained means of a contro’ force at a con- 

and merely ‘orms the eoeund electrode, and which may 

te mae of an incombustible 
3698. Daivinc anp Removina Pires, R. Glover.—Dated 1ith Sep- 

op 1879.—(A communication. )—{ Not with. 

The ly pitched, a tup of a certain weight is lowered on 
to it pres presses it down ; a strong current of water induced by centri- 
fugal pumps or otherwise ‘is then forced out just at the end and slightly 
in front of the pile, thereby removing the sand before the pile end, when 
the tup causes the pile to sink. 
Maxine M. A. L. Chalory.—Dated 15th September, 1879. 6d. 

The apparatus consists of a system of wheel-work driven by a cord and 
_— or by a 8 pring ;, ¢ the wheel-work gives a rocking motion to a 
The ends of this lever compress alternately two half 
ai of in oukber or other form < blowers, and thereby force air 
into a bellows-like reservoir acted upon by a feb 3 which serves to main- 
tain a constant and uniform pressure of e air ST this 
reservoir to a carburetter formed with canes BLT keep the air 
for a sufficient 1 my in with the to effect the 
required carburetting ; the lower part of the passages are kept filled to a 
constant level with naphtha or petroleum oil or other like Tenia. 
3700. Concrete Biocks, 7. W. rg and B. Goodison.—Dated 15th 
September, 1879.— (Not th.) 2d. 

The moulds in which the blocks are to be formed are made in sections 

connected together by pieces of hoop iron forming wn gl 


ot with a slot or slots, 
or canes in combination with a recess or 
groove. 
3702. Brarp Macuines, W. Ashton.—Dated 16th 1879. 6d. 

This relates, First, to the arrangement of braid machines, having some 
or all of the roses of diameters proportionate to contain one groove more 
than the number they are ordinarily intended to work with; Secv..ily, 
to the use of a circular or other continuous or nearly continuous be. for 
the purpose of carrying the draw-off irons and calenders iu any desired 
position on the machine. 
3703. Barrow ror Sorr Bricks anp Porrery 3 A. 

—Dated 16th September, 1879.4 Not proceeded 


2d. 

A light slatted frame is bined with a heeled axle and inter- 
and with a central tongue or her. attached to the axle and 
Sctonding Wesveiven diagonally upward to the front end of the frame, 
and supported by a leg connected thereto at the point of its attachment 
to the frame, the leg being so Ain poe am in length as to uphold the 

frame in a horizon position when the barrow is at rest. 
StTorinc on CoMMUNICATING PowER FOR MECHANICAL 

16th September, 1879.—(A ‘communication. )—( Not 


with.) 
A belt of vulcanised india-rubber is stretched by hand power and 
wound upon a drum so arranged upon a shaft that the elastic force and 
tension of the stretched belt, when released from its confining devices, 
are exerted to produce a revolution of the drum and shaft to drive such 
machinery as may be connected therewith. 


3'705. Surrace ConpEnsER, B. Wimshurst.—Dated 16th September, 1879. 
proceeded with. 2d. 


—(Not 
Thin consis of one ot more casings or jac jackets made of cast iron, 
wrought iron, or other metal, attached to or up with the side of a 
ship ww the water line and in any suitable position, sothat the water 
on the outside of the ship is in contact therewith. 


3'706. Perron Yeast, &c., T. J. Handford.—Dated 16th September, 1879.— 
(4 communication ) 4d. 
This relates to the use of vegetable mat; such as refuse of corn of 
a in particular, bran, malt germs, the refuse of breweries 
e manufacture of Pepton from soluble protein substances contained 
therein, and also the manufacture from Pepton of yeast and other pro- 
ducts of Pepton by extraction by means of a solution of common salt or 
by means of ulated water with subsequent neutralisation and 
evaporation in vacuo. 


Earrino Lock anp Fastener, W. and H. Allen.—Dated 


1879.—{ No 

elical spring is placed in a tube, to the of which a square 
w to enter the ear is form: with ene 
end, and the other end is square to fit into the square tube, and it is 
bent at right angles to form a stop. The hook takes into a loop at the 
end of a link hinged at its lower end to the lower part of the first tube. 


e 
manner for the production ia and its 
3725. Fue., M. Blair.—Dated 17th 1879. 
paraffine an petro! eum, and su jected a 
to cause agglomeration. They are then allowed to cool and Palennds 
pressed into close and compact blocks by hydraulic pressure. 
3726. Dopsizs ror Weavine J. Lewis and W. M. Lang- 
This consist sts of dispensing 
co! of a sim: a dou! 
with the hi tor 


putting the lattices, and 
Into postion for acting on tho wires to give the lifts for raising 


8. 
'2'7. ANNEALING AND TEMPERING Gs.ass, A. M. Clark.—Dated 17th Sep- 
to the rticles of glass, consisting in 

e process of ann ig articles 
placing them in a suitable oven, and surroun them with a gaseous 
di at a , being first brought to a temperature 
approaching that at _which the glass softens, and then slowly and 
cooled, t with thing articles bathed therein. 
3728. Ececrrrc Sianats, 7. B. Putnam.—Dated 17th 
tember, 1879. (Not with.) 4d. 

This consists generally in a system and appliances whereb; 
locomotive or train of cars at different times forms automa‘ 
of several electric circuits, by closing the same to ~~ an alarm 
on such locomotive or ti or operate any des of 
the railway, or lock ac switch or draw. 

3729. Sappigs, W. Meyerstein.—Dated 17th September, 
1879.—(A communication. )—(Not with.) 2d. 

The padding is made in rows of te cushions arranged so that each 
one may be readily removed should the animal to which it is apptied be 
suffering from soreness on the part which it covers. 

3730. Rais ror Tramways, W. Page.—Dated 17th 1879. 6d. 

The rail may be of any design or form, and is Dew ety ane the desired 
position b or intermittent ervneh iron or steel, 
securing the connections by the usual bolts bolts ead cotters to a metal or 
timber longitudinal sleeper or base plate. 

8782. Gas anp Perroteum Enaines, F. C. Glaser.—Dated 17th 
1879.—(A communication.) 6d. 

This relates to the section and compression of an ee 
so arranged that when both cranks are at the dead po’ tii. 
com by both pistons— working ani pump Selena 
working cylinder only. 

3733. Book Marks or Taas, A. mee 7. J. Bvans.—Dated 17th September, 


1879.—(Not proceeded 
This consists of two thin plates erably roughened on their interior 
together by a spring and grasp the 


surface or edges, which are 

paper as in a vice. 

3734. Ratway Brake Apparatos, G. D. Peters.—Dated 17th September, 
1879. eH ‘ot proceeded with.) 4d. 

This relates to the means for causing the brake blocks or shoes to be 

applied to and removed from the wheels of the vehicles. 

3735. Preservinc Piaster Casts, AND FoRMING CEMENT OR PLASTER 
Surraces, M. Westmacott and C. J. Perceval.—Dated 17th September, 


1879. 4d. 

follo su :—$ lb. of of ite 
of soda, to which one gallon of boiling water is added. > article so 

treated is then immersed in a solution of bleached shellac dissolved 4 

methylated spirits. The F eo mineral wax is melted in a water bath, 

and the object immersed therein until it permeates the mass. A —— 
for resisting the chemical influences of an impure atmosphere is made of 
lpart by bulk of fog of lime (plaster of Paris), and from i to 14 
parts of Pulphate of 


Trip oF THE STEAMSHIP Avon.—In our impression for 
April 23rd, a poragragh under this head appears, which contains 
an inaccu: The s.s. Derwent, which was a very much 
vessel than fe Avon, was built by Mr. Robert Thompson jun. 
of Sunderland, for the Royal Mail Steam Packet Company, and 
not by Mr. Laing. Both the engines put on board the steamers 
Derwent and Avon were built by the North-Eastern Marine 
Engineering Company for Mr. Robert Thompson, jun. 


10 a.m. to 10 p.m., Museum, marine, 
building materials, and other collectio On Wednesday, 


collecti 1 449, of corresponding week 


3'708. Screw Proretiers, H. J. Haddan.—Dated 16th & ber, 1879.— 
(4 communication.) —(Complete.) 4d. 

This consists in the application to the propeller blades of a series of 
channels or flutes, such channels _— cut on acute angles into and 
retiring from the face of the blades 
3710. Toxsacco Pipes, C. Kesseler. Dated 16th September, 1879.—(A com- 

munication.—(Not proceeded w' 

A fluid reservoir is used in cuuntien with internal draw tubes and 
covers, and pipe bowls ae formed with double sides, covers, and 
bottoms, 265 heen on air space all round, in combination with a per- 
forated inner bottom and inner draw tube. 

3712. ing ag A AND THERMOMETERS, W. D. Bowkett.—Dated 16th Sep- 

For taking or showing the Cuaeeieee of an apartment, or of any 
fluid or place easy of access, the instrument consists of a curved or bent 
metallic tube filled with flu: fluid and perfectly closed. Une end of this is 
fixed to a suitable bed or stand, and the pe Me is conn to alever, the 
long arm of which points to an are on which is a scale of tem tures. 
The arc is slotted, the slot carrying two loose buttuns, so it on the 
pointer moving, the buttons are pushed on towards one or meh end of 
the showing the furthest position which the pointer has reached, 
and thus registering the maximum or minimum temperature. 

3'713. ror Spinnina, J. W. Thornton.—Dated 16th September, 
1879.—(Not proceeded with.) 2d. 

The wharles have dished ends, Se 
and the top with pins, which enter recesses in 


3714. Iron anv P. Adie.—Dated 16th 
ceeded with.) 


To sphorus, sulphur, and other im from crude 
iron or ore, a blast of air made to carry with it fi pulverised lime is 
blown through the fused material. 

3715. Fitrration, F. H. F. 16th September, 1879.—(4 com- 
munication.) —(Not proceeded with. 

The liquid is placed in an air-tig ha 

ipe with a erator produ the same sort of gas as that contained 

the liquid. From this vessel the liquid is led to the filter, which is 
enclosed in an air-tight casing, likewise in communication with the 
generater, From the filter the liquid passes to an air-tight vessel, also 
connected with and put under pressure of the gas of the generator. 
3716. Stove B. T. Hughes.—Dated 16th September, 1879.—(A 
communication.) 6d. 

This relates to a combination of a pair of upright nove? es 
mechanism for im or vil movement 
of said jaws, and an elus' siding taterial between sald jaws and 
the point where the power takes its bearing. 

3718. Potisnine, anp Separatine Corres, C. F. Hargreaves. 
16th September, 1879.—( Ne with.) 4d. 


Date. ) 
This relates to a machine in which the coffee is fed into a vans 


in former 16,897. 
18,913,162, 
AGRICULTURAL ENGINEER’s ASSOCIATION.—The annual meeting 
= this association was held on Tuesday last at the offices, 
Wi bers, Victoria-street, S.W., James 
Nowe M.P., the president, i in the chair. The annual “ot 
and treasurer’s statement were presented and adopted. 
Robert Fowler was for the ensuing year, 
Mr. James Hornsby and . Gri were elected vice- 
residents. A paper upon Gost Prices ” was read by the presi- 
ent and Rmbeoa y an latisadiae discussion. A vote of thanks 
to the retiring president terminated the proceedings. 
Metroponitan WartER SurPiy.—The Council of the Society of 
Arts have had under consideration the question of holding a 
public conference on this subject, and appointed a a@ committee to 
consider and report thereon. This committe: — met several 
times, and given full attention to the expedien the society 
holding a conference on the supply of water in the aaeheepelle at 
the present time, and havin —e confidence that the sup pply of the best 
water to the metropolis be fully considered by her Majesty’s 
Government at an early period, reported that they were of o 
that no conference should now be held, and the Council have 
accordingly resolved not to summon the "conference as proposed. 
Tue Unirep States Navy.—The board on the Terror and 
have oft their work, and submitted their 


cent. more than that of solid iron ee of the same t 

The weight is but wees more. The compound armour, which is 
made in land, can be furnished in plates of any desired length. 
The old plates were to have been only 12ft. long. If these double 
turreted monitors are completed with compound armour they will 
be effective vessels, and we shall have reason to congratulate 
ourselves that they were not peng to contract in 
1877.—United States Army and Navy Journal, 


taining} 
oval, the outer eage of which 
shadow. and the lower part of| 
This consists of a self-acting ex ion guide for steam of an: 
kind, which by means of a on tes the 
Common salt is intimately carbonaceous matter, 
and exposed to heat in a furnace, to which air is supplied mingled with 
: water vapour. Fumes of ammonium chloride mixed with other matters 
are produced, and can be condensed in a suitable chamber to a powder, 
which may afterwards be cleared from its impurities b qubtieention. 
} A nearly cubical brick chamber is formed th a fireplace at one end 
t with doors to supply fuel and remove the ash. The heated air and pro- 
ducts of combustion pass through rows of horizontal tubes occupying the 
e ends by joints consisting 
i passing through the tubes 
of the chamber opposite 
H 
4 
L 
| 
It is expected that these boards will report in favour of complet- 
ing these vessels, and that the additional cost of each wil be 
somewhere in the vicinity of one million dollars, or three millions 
in all, Compound armour will probably be recommended, with 
10in. or 1lin. on the sides and 20in. on the turrets. ‘This will give 
a freeboard of 30in. to 34in., and a draught of a little over 14ft. 
The Amphitrite and Terror could be launched in three weeks. 
i Yhe board on the Puritan will probably report this week. The 
| esistance of the compound armour is estimated at about 20 per 
i another hopper. From there the coffee falls into a chamber, in which the 
i operation of detaching the hulls or husks from the berries is effected. 
| 
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THE IRON, OO. AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRI 

(From our own Correspondent.) 
customary during the week Whi - 
tide is at the mills ond thronghout is district. 

Buyers in nearly all the markets are holdin k. orders which 


they might, and which soon they must, distribute. At the same | this 


time, consumers and speculators alike are declining to give out 
specifications in fulfilment of early purchases. Much more iron has 
been sold than can be made, and not a little of the work that is 
being got out this week, is traceable to the wish of employers that 
their Seeds should have money to spend next week, throughout 
which very little will be done in the mills, and less in the forges. 
Notwithstanding the quietude in actual business there was yet, 
as well as upon Birmingham ’Change to-day, as in Wolver- 
hampton yesterday (Wednesday), a general agreement that the 
markets must soon again be characterised by activity. 

Hoop orders are now scarce to get from American buyers or 
their _ though it is well known that considerable orders 
upon Uni States account are being held in this eecates But 
there isa better business doing in such iron upon A 
also upon South American account. 

High-class sheets are in slightly better request for ex; 
Indeed, one firm of note received, on Tuesday, larger orders from 
Antipodean customers than had ever before reached the same 
makers. The accession is not Lag unconnected with the 
success of that firm at the Sydney Exhibition, where they 
received a first-class gold medal. At home the market for that 

uality of iron is not improving. Nevertheless, medium sheets 
or using up at the japan and tin-plate works are in slightl: 
better request, consequent upon the occasional activity at su 
establishments in the travelling-box department. And it is note- 
worthy that even as tanks are shipped to Australia filled with 
oo = with cotton goods and paperbangings, by 
whic thely original value is in no way the cost 
of shipment is reduced, 

Singles for galvanising were weaker to-day and yesterday. 
Makers generally quoted £9, but £8 was the more general figure 
at which negotiations were closed, and the instances were fewer 
last week than this in which slightly under £8 would have been 


accepted. 
Galvanised sheets, plain or corru , were in diminished 
request. A few makers have kept fully going throughout the 


week; but the majority have been working only four ary fi 


Here, as in the black sheet trade, there is the same complaint 

makers touching the specifications some time ago 
due. The orders by this week’s San Francisco and New Zealand 
and Sydney mails have not for galvanised iron been of average 
value from the British colonies named; but the South American 
demand is more valuable than has been customary, and that 
gs is true of galvanised sheets is true likewise of galvanised 

netting. 

Makers of tin-plates to-day reported large accessions of busi- 
ness in the past ten days, at prices for common coke qualities 
ranging from 18s. to 20s. and 21s. per box. Charcoal plates were 

at 30s. per box. The representatives of South Wales 
—_ were firmer in demanding 17s. per ton, which is a rise 
0 

Sales of girder plates and angles in limited quantities continue 
to be reported, but prices are Fe ta by the further retro- 
— of Cleveland plates and angles upon the Middlesbrough 

change. Boiler plate orders are difficult to lay hold of, and the 
output of such iron this week has been sm: 

ig iron was freely offered in Birmingham and Wolverhampton. 
Cleveland iron and local pigs of common qualities were especially 
— For No. 4 forge Middlesbrough iron realised yesterday 

per ton in one sale of a small lot, and No. 3 was offered by 
makers’ agents at 37s. 6d. delivered into trucks at the works. 
Hematites were quoted £4 10s. for makers’ iron delivered at 
buyers’ —- and Tredegar iron could not be obtained for a 
thing less. Excellent west coast hematites were, however, to 
bought at second-hand for £4 per ton, yet the seller had given for 
them from £2 5s, to £2 10s, per ton more than he may now be 


to accept. 

e local make keeps 1 y in excess of requirement ; so toodo 
deliveries from other districts to the works of consumers whether 
of forge or of foundry iron. 

Much satisfaction is expressed at the character of the Board of 
Trade returns for April as affecting the export of iron; and the 
reductions of duty in America upon cultivating requirements, 
and also upon numerous imports'in which, however, this district 
is —— to benefit, are read as foreshadowing alterations — 
4 future day by which the interests of manufacturers here will be 
subserved, eantime, however, the increase to 30 per cent. ad 
valorem of the duty upon iron forshipbuilding, machine making, 
and the like is denounced as an altogether retrograde step, yet a 
step which it = — believed will have to be retraced at no 


e coal trade is quieter than a week ago at most of the 
collieries, and the competition is . Forge coal of a good 
quality is easy to buy at 8s. per ton of 24 cwt., and a fair quality 
may be purchased at 7s. 6d. 

Much success has attended the forming by we enpere instead 
of as heretofore by hand, of the eyes of picks, hoes, and hammers, 
and other tools, in Wolverhampton, at the works of Messrs. 
William Edwards and Son. So satisfied are the firm with the 
new and more rapid and effectual process, that they have deter- 
mined to lay down additional machinery for the a, and 
they believe that they will secure an increasingly wide market 

road as the resu ey w: upon a more 
abroad as th It. They will also be placed upo 
favourable footing for competing with the American edge tool 


ers. 
A great strike is threatened by the operative potters of North 
Staffordshire. A portion of them have determined to, as far as 
ible, regain the reduction of 8} per cent., to which, last 
ovember, they had to submit, as the result of a long arbitration 
before Lord therton. They thus virtually le from the 
arbitration, and the decision which has been arrived at will, it is 
stated, affect some 10,000 persons. 
3 ee North Staffordshire miners who struck last week are still 
out.” 

Mr. J. Rotherham, Q.C., the commissioner a) ted by the 
late Home Secretary to inquire into the conduct of Mr. Michael 
Harle, the certificated manager at the Short Heath Colliery of 
the Pelsall Coal and Iron Company, touching a fatal explosion 
which occurred at the pit in November last, has ordered the 
defendant to pay the cost of the inquiry, but has returned him 
his certificate. 

The Council of the Wolverhampton Chamber of Commerce 
have determined to forward a petition to the House of Commons 
upon the first day of its meeting for business, in favour of the 
appointment of a Minister of Commerce and Agriculture. 

e Birmingham Tame and Rea District Drainage Board has 
determined to acquire additional land for the more effectual 
treatment and purification of the sewage of the district. The 
Works Committee have been instructed to consider the area that 
should be obtained, &. At present the Board is conducting 
its works upon 120 acres. The area of land which it is calcu- 

will be required is 800 acres, or perhaps a smaller quantity. 
The Sanitary Committee of the Wolverhampton Town Council 
are likewise considering the necessity for at once acquiring addi- 
tional land for their sewage operations. 

The Wolverhampton Town Council have, in_connection with 
their town improvement scheme, now purchased all the land pro- 
curable by arrangement within the condemned area. The official 
arbitrator has surveyed the properties, the value of which is dis- 


and | few days a good deal 


| from warehouse, are now quoted at £7 10s.; hoo 


ted, and in a few weeks his provisional award will be 
me thirty cases are before the claims amioun 
whole to £135,000. 


NOTES FROM LANCASHIRE. 
(From our own 


Correspondents.) 
A very depressed tone prevails throughout the iron trade of 
district, and there is apparently no sign of any early im- 
provement. During the past week the market has again shown 
a downward tendency, with little or no business doing except a 
few transactions of a s lative c' where iron has been 
bought for long f deliveries at very low prices. The market 
has not been able to withstand the pressure of the large quantity 
of iron, which originally bought on s tion for the American 
demand, has m forced for sale here, and prices have gone 
down with a greater an aoags d than they advanced, until there is 
very little margin between those which sellers are now willing to 
accept, and the lowest prices ruling last year. Not only is iron 
being forced upon the market by merchants and dealers, but 
makers are offering for re-sale iron upon which buyers, unable 
to take deliveries, have paid'the differences, and within the last 
of hematite which had been bought by 
London speculators on American accounts nm comin 
upon the market at geen | low figures, good brands delive: 
into this district being readily obtainable at under 78s. per ten, 
less 24 per cent. In the face of the falling market, and with the 
near approach of the Whitsuntide holidays, local consumers are 
naturally buying as little as possible, and purchases are simply 
made to cover immediate pressing requirements, which are 
extremely small, 

In Lancashire pig iron there has, within a very few weeks, been 
a drop of about Qs. per ton, local makers now quoting 52s. 6d. 
less 24 for foundry and forge qualities delivered into the Man- 
chester district, but even at this figure they still find themselves 
out of the market, and the business doing is confined to a few 
very small orders, with stocks accumulating at the works. 

In outside brands of iron coming into this jdistrict it is pretty 
near impossible to get at any really fixed market value, prices 
being almost altogether governed by circumstances, G.M.B. 
Middlesbrough iron has been quoted on an average hy males at 
about 48s, 4d, per ton net cash for deliyery equal to Manchester, 
whilst there have been sellers at 2s. to 3s. per ton below this 
figure, and Lincolnshire and Derbyshire irons which in some 
quarters are offered at about 50s. to 51s. per ton less 24, are in 
others quoted at 55s. to 56s. per ton, and special sales at the latter 
gures are reported, j 

In the finished iron trade there is still very little doing. Not 
only are there very few new orders coming in, but forge proprie- 
tors, who are still tolerably well sold, «omplain that they cannot 
aot hearers to specify, and I hear reports of contracts on American 
account being repudiated. Bars delivered into this district can 
now be bought at under £7 per ton, although some makers still 
ask £7 10s. to £8; angles at about £7, plates at £7 5s., hoops at 
about £8, and puddled bars at £4 to £4 5s. per ton. 

Amongst engineers, machinists, and founders there are also 

complaints. Some establishments are still kept _tolerably 
usy on work in hand, but there are very few new orders being 
received, and the prospects for the future are anything but 
ericouraging. 

I hear that it is probable an attempt may be made to resusci- 
tate the Cyclops Iron Commas » which, at a —- of share- 
holders recently held in chester, it was resolved should be 
wound up voluntarily. 

The coal trade generally pony neg 9 Lancashire is very dull. 
The better classes of round coal for house fire purposes are in 
very poor demand, consumers going chiefly upon the second 
qualities, The lower qualities of round coal for steam and forge 
oy acy are quite a drug in the market, and of this description 
of fuel there is less going away for ironmaking purposes. For 

making coals inquiries are now being made, but little actual 
Fecintes has yet been done. For engine classes of fuel there is a 
less pressing demand, and the strike in the cotton trade will 
naturally tend to throw a good deal of burgy and slack upon the 


market. Prices are nominally without material alteration, but 
there is a great deal of -very low selling in the. market, and the 
tendency is certainly downwards. 


The average ~~ at the pit 
mouth may be given about as under :—Best coal, 7s. 6d. to 8s.; 
seconds, 6s. to 6s, 6d.; common round coal, 5s. to 5s, 6d.; burgy, 
4s. to 4s. 6d., and good slack, 3s. 6d. to 4s. per ton. 

In the shipping trade there is still very little doing, and low 
prices are quo to secure orders, common coal for steam 
purposes being offered at the high level, Liverpool, at from 6s. 3d, 
to 6s. 6d., and at Garston at from 6s. 6d. to 7s. per ton. 

There has been a considerable falling off in the demand for coke 
during the last two or three weeks, but priees are without 
material change. 

The week’s a in hematite pig iron has been very limited, 
and sales are few in number in the North Lancashire and Cum- 
berland district; but I can hear on every hand, and from all 
directions, indications of an early reaction. Inquiries are being 
made by consumers in America, the Continent, and elsewhere, 
and on home account for forward deliveries; but at present there 
is absolutely nothing es Makers are, however, well employed. 
Prices represent nominally 70s. ton for Bessemer omg 
68s. for No. 3 forge, and 65s. for white and mottled samples, n 
ore is worth from 15s, to 18s. ton. 

The Barrow Shipbuilding from their yard, 
on Saturday, the paddle steamer Adelaide, built by them for the 
Great Eastern Railway Company, and intended to trade between 
Harwich and Rotterdam with passengers and general cargo. 
This is the first vessel built of steel in Barrow, the | oy having 
been supplied by the Steel a of Scotland. e Adelaide 
is 260ft. in length over all; length between perpendiculars, 
254ft.; breadth, 82ft.; depth of hold, 13ft. 3in.; and gross 
register, 960 tons. Her engines are oscillators of 1700 actual 
horse-power, her cylinders measuring 45in. and 87in. in diameter 
respectively, and the stroke being 6ft. The steamer will be ready 
for her station in a few weeks. 

Owing to some defect in the masonry at the entrance to the 
Whitehaven Wet Dock the dock has been closed, and a contract 
has been let to Messrs. Nelson and Son for making the necessary 
repairs at a cost of about £8000. 

+ is rumoured that work is to be commenced at one or two 
collieries in the neighbourhood of Workington in connection with 
new companies. 

A discovery of rich ore has been made near Eskdale in Cum- 
— and a tramway is being laid from this place to Beckfoot 

tation. 


THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

Pia iron keeps a trifle firmer, and the same remark applies to 
medium bar and other iron. Local irons are about old rates, but 
hematites do not improve, and are still quoted at remarkably low 
prices. Hematites can now be bought without trouble at £3 15s. 
to £4 in Sheffield, and even lower, against £7 about the middle 
of January—a drop of nearly 50 per cent. Merchant bars, 
sheets, and hoops have fallen about £2 per ton since the first 
month of the year. In several quarters I hear of some inquiries 
which would appear to indicate that speculators are beginning to 
regard iron as low enough to be worth looking after. Merchant bars, 
£8 10s.; sheets, 
£9; Derbyshire gray forge can be had at 50s.; No. 3 at 52s. 6d. 
Quotations at present cannot be accepted too cautiously, as rates 
are continually fluctuating. In one establishment hematite 
is being t at £3 10s. to £3 15s, A large dealer, an hour 


blished. 
the 


later, told me that only specia! parcels could be had at the latter 
figure, and that 80s. was the average price. 

In the steel trade there is constant change, and ae quoted 
to-day are not good for to-morrow in many cases. ils can now 


be freely bought at £8, special prices, of course, being given for . 


special sections. Steel ship plates and steel boiler plates remain 
as in my last letter. Some heavy parcels of Bessemer billets 
have been offered during the week at £7 10s. per ton ; £10 per 
ton was easily procurable for them six weeks ago. 

I hear of no improvement in the coal trade, and various 
collieries are being put on short time. A large quantity of steam 
coal for locomotive purposes continues to be taken by the Mid- 
land and Great Northern Railway Companies; but the recent 
effort on the part of the steam coal proprietors to obtain an 
advance in rates has ea bd been successful, and present prices 
are very unprofitable. e coke trade is undoubtedly better off 
than that in 3 

The Charlton Ironworks, about which I wrote some time ago, 
were offered for sale by Mr. Nicholson at his auction mart here 
on Tuesday. The reserve laid:on the last occasion when the 
works were offered for sale was £30,000, but having regard to the 
depression in trade the reserve was much reduced on Tuesday. 
No bid was made. A number of shareholders were present, and 
Mr. Nicholson suggested that they should pull themselves 
together, buy the works from the company, start afresh, and get 


some of their money back again. But there was still no bid, and 


the property was withdrawn. 

I noticed last year repeatedly, and sometimes at length, the 
pertinacity with which the Americans were occupying the ground 
with their handy knick-knacks and novelties in the ironmongery 
trade. It is pleasing to be able to report that these useful little 
articles are now being mainly made by local manufacturers. Two 
firms here devote themselves exclusively to the work, and they 
are doing a | and increasing trade. The only articles in 
which the Americans still manage to beat us are those in which 
wood is largely used. 

Engineers report that they are fairly well off, and several 
houses have good orders on their books. There is a capital trade 
in files, and the 10 per cent. advance on wages is now generally 
paid. In the saw trade some houses report a better business, and 
the sheep-shear makers are remarkably busy. So are the razor 
makers, who are favoured with heavy orders, particularly from 
the States. 

The new railway from Hull to Barnsley is soseetigs Dee su 
pert of the miners on all sides, and a conference is about to 

eld in Sheffield, at which the manufacturers are to consider the 
matter. The Mayor has consented to preside. 


THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

During the week the pig iron trade has varied considerably. 
After Tuesday of last week prices commenced to improve, and 
for a day or two there seemed every prospect of a considerable 
advance. On Tuesday last, however, a decline was again mani- 
fested, and although makers refrained from selling, No. 3 iron was 
pect | dealt in at 37s. 6d. per ton. Most makers are now in a 
tolerably fortunate position, having sold sufficient iron ahead at 
fairly remunerative prices to keep them occupied for some time. 
Shipments have been considerably lighter during the week, and 
as a consequence there has been little or no speculation. The 
Middlesbrough market has not yet got out of the habit of follow- 
ing the Glasgow Exchange, and as prices there have dropped con- 
siderably within the last two or three days a sympathetic feeling 
has been manifested in Cleveland. Messrs. Connal and Co, con- 
tinue to deliver iron out of their stores. Their stock has been 
comers by 1142 tons during the past week. It now amounts to 

tons. 

e serious strike in the northern manufactured iron trade, to 
which I alluded last week, very soon collapsed, and the men at 
most of the works have returned to their employment pending 
the reinvestigation of the wages question. The strike has shown 
more forcibly than ever the necessity of having some arrangement 
by which the decisions of the Board of Arbitration can be revised 
if, necessary. The strike served to disorganise the trade to a 
considerable extent, and the effects of the two or three days, 
cessation of work are already being felt by pig iron makers. It 
is extremely lucky for:the district that the strike did not longer 
continue, because in a day or two more shipbuilders would have 
been impeded in consequence of the non-delivery of plates and 
other ship iron. Prices in the finished iron trade are lower. 
peg Ayes are even to be obtained at £7 per ton; common bars 
at £6, and angles £5 17s. 6d. to £6. 

Everything is extremely quiet in Cleveland just now in the 
shape of new developments ; beyond the fact that Mr. Miiller has 
almost completed his Erimus Works, and that Mesers. Bolckow, 
Vaughan and Co, are making extensive additions to their Eston 
steel-making plant, there is absolutely nothing to record. 

The engineering trades remain in statu que, no orders of magni- 
tude having recently been lodged in the district. There is, how- 
ever, a fair supply of minor work in hand, The Cleveland iron- 
stone mines are now working nearly full time, and the output is 
considerably increased. 

Coal and coke are practically unchanged. 


NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


Durine the greater part of the week the warrant market was 
dull, and comparatively few purchases were made even on specu- 
lative account, the general impression being that prices are 
bound to go still lower. There was a decrease of nearly 3000 
tons in the shipments last week, and the expectation is that the 
weekly exports will now be much smaller, as the great bulk 
of the American purchases have been despatched. Since 
last report one furnace has been blown out at the Clyde 
Tronworks, and the furnaces at Carron are damped on 
account of a strike of furnace-men ; but the production is yet 
more than ample for all purposes, Stocks are increasing, and 
those in the hands of Messrs. Connal and Co. have been aug- 
mented during the week by 1597 tons, now amounting to 
439,651 tons. Although founders are pretty busy at present, the 
demand for Scotch No. 3 has somewhat slackened on account of 
the low prices at Middlesbrough, and the imports from the 
Cleveland district accordingly exhibit a substantial increase. 
They are still, however. 9000 tons behind what they were at the 
same date last year. For special brands of No. 1 there is at 
present very little inquiry. e miners’ wages have again been 
generally reduced, but the men are not expected to strike, and 
unless furnaces should be blown out, the heavy production and 
large stocks may be expected to keep down tae quotations. 

Business was done in the warrant market on Friday down to 
46s. 9d. cash. On Monday forenoon business opened at 46s, 6d. 
cash, and receded to 46s. 3d., and from 46s. 74d. to 46s. 44d. one 
month. In the afternoon the quotations were from 46s. 1d. to 
46s. cash, and 46s. 3d. to 46s. one month. The market was 
flat on Tuesday, with business from 45s. 104d. to 45s. 7}d. cash. 
The market was dull on Wednesday at about the previous day’s 
rate. To-day—Thursday—the feeling was considerably stronger, 
and business was done from 45s. 104d. fourteen days to 46s, Fi s 


cash. 

The shipments of iron manufactures from the Clyde last week, 
which were larger than usual, embraced machinery to the value 
of £20,000, of which £10,000 went to Calcutta, £3700 to Trinidad, 
£2000 to gd £1900 to Java, and £900 to Alicante; £25,500 
different kinds of manufactured goods, of which £13,600 went to 
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Caleutta, £3700 to Mon £4250 to Sydney, £1700 to the 
Mediterranean, and £1050 to New York ; '5 sewing machines, 
of which £1710 went to the Mediterranean and £1365 to Montreal, 
The demand for coal for household consumption is but mode- 
bet Gave halter Ser cael. The 
shippi nat te nes w does not come up to the 
4 ing in the course of last week only 7400 tons. 
From , in Ayrshire, the shipments were 5255, of which 
hed coastwise, and 1877 were sent abroad. 
In the eastern mining counties the a, is dull. There is about 
the usual domestic consumption for this time of the year, but the 
shipping trade is slack, and prices very low. 
urther reductions of wages are antici At the Calder- 
head Collieri re we miners’ wages have been reduced 6d. 
ker day, this being the second reduction within a few weeks. 
essrs. William Baird and Co. have also given notice of reduc- 


” tions at some of -their collieries, among them being thore at 


Denny, where the on-cost men, as well as the ordinary colliers, 
have been included in the reduction. TheCarron Iron moe ge 
announced a reduction at its ironworks, which, it is » would 
reduce the wages of the men by fully 8s. per week, and a strike 
has, in consequence, occurred, which has necessitated the damp- 

mpany their em; wages 1s. per day, and they 
have now given notice of another reduction, to take effect within 
the next two weeks. The men in the employment of the Monk- 
land Iron and Coal Company have likewise received notice that 
their wages will be reduced 9d. per day. At a meeting of Lanark- 
shire miners, held a few days ago, it was resolved to return to 
the system of restricting the output, but it is not likely that 
such a course will be adopted generally over the county. The 
coalmasters of Fife and Clackmannan have resolved to reduce 
the miners’ wages in these counties by 15 per cent. 

By the removal of a weir on the Clyde, some distance above 
Glasgow Harbour, a large quantity of rubbish has been washed 
down with the floods occasioned by recent heavy rains, the effect 
being that the harbour bottom has silted up several feet, and a 
large amount of dredging will have to be undertaken. 


WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


THERE are indications in the coal trade of a probable advance. 
I have been regarding the prominent signs for the last few weeks 
with some attention, sod note, for instance, that while the 
demands from the leading coaling ports have lessened, and even 
the French trade fallen off, still the general trade has improved 
and weekly averages have been well maintained. The issue of 
this will be that when there is a lifting up of business in France, 
and with the Mediterranean ports—an almost certain eventuality— 
a change in — is very likely. Iam glad to see that leading 
shippers and coalowners entertain the same view. Coal-winning 
continues the order of the day. In the Rhondda Valley, Row- 
land and Co. have struck the 6ft. vein. 

The Taff Vale Railway Co. has been carrying out important 
changes of late. It has adopted Mackenzie and Saxby’s 
patent locking bars on the line, and is carrying this out in all 
parts of the main line and branches. At Pontypridd, too, I note 
that the old-fashioned bridge over the line is to be abandoned, a 
elegant and substantial | been constructed 
under the direction of Mr. H. O. Fisher. By the adoption of 
—- bricks, and other capital arrangements very skilfully 

lesigned, the egre is made both light and airy, and quite a 
contrast to the dark and sometimes badly odoured contrivances 
to be met with. 

Our connection with France has fallen off in other respects 
besides coal. I note at Swansea that there is a much lessened 
despatch of patent fuel; and makers of this article are suffering 
also in the Cardiff district, so much that, considering the large 
stocks on hand, reduced make is imperative. 

——- are improving at Newport. At a meeting of the 
Dock Company last week it was stated that there has never been 
greater business than during the preceding three months, and 
that when the improvements were carried out wee | would be able 
to find room for 500 additional wagons and double the present 
business. That this is already considerable will appear from last 
week’s returns of coal shipped foreign. This was 30,457 tons. 
On the other hand, Swansea has shown a falling off, last week’s 
total coal being 13,000 tons only, while Cardiff in coastwise, 
bunker, and foreign cargoes showed a gross total of 124,998 
tons. {ronmasters show no disposition to alter quotations, and 
in the face of reductions both in the Cleveland, Middlesbrough, 
and Glasgow markets, hold on with a tenacity which I regard 
at least as hopeful. I was over a large ironworks last week and 
saw a great quantity of pig stocked, and, in reply to my inquiry, 
the manager said, *‘ Prices have fallen unquestionably, but they 
will lift again, and if buyers won’t take at our prices we shall con- 
tinue to stock. 

_ hold firmly to Bessemer pig at £4 5s., and the quality is 


good. 

Dowlais has been busy with rails for St. Stephen’s, Treforest 
with rails for Coquimbo, in addition to a large make of Bessemer 
pis. Booker’s works continue to export freely plates to Hol- 


The import of iron ore from Spain has been very large. 

Cyfarthfa continues in busy employment, and in addition to 
merchant bars and rails, continues the make of tin bar. This also 
is made in considerable quantity at Dowlais, and in a short time 
tin-plate will be added—that is as far as black plate is concerned. 
Continued additions will be made forthwith at Rhymney Works, 
of which I shall shortly give an account. 

Prices of coke are going up, and the demand keeps good. 
Messrs, Crawshay are on the eve of starting a new tier of coke 
ovens. They are now in an advanced stage. At present al 

uantity of coke is being made there by the open-tire method. 

p iron is in g demand for America; 900 tons left 

Swansea last week for the States, and there is still a large 
quantity sold and waiting shipment. 

Tin-plate is improving, and makers yy beginning to hold 
back. Sixpence per box advance was easily had last week, and 
more now is wanted. This taken in tion with a | d 
output is hopeful. The local papers teem with arguments in 
favour of restricting make, and where best brands are made I 
expect this will be carried out. Some tin-plate makers, whose 
brands are not of highest excellence, oppose this movement, as 
usual; but this opposition will not be of much effect. 

There is still little improvement to record in the Forest of 

, and_much distress prevails, pad in the western part. 

Messrs. Poingdestre and Mesnier, of Swansea, have just added 
a fine new steamer to their fleet. It was built by Schlesinger and 
Co. Wallsend. 

An interesting fact has just been brought under my notice. In 

ns the wn as conv on 
line and branches. 


Fossick’s Iron Trape Cuart.—We have received a copy of a 
handsomely finished chart complied and designed for Mr. W. G. 
Fossick, of 86, Cannon-street, by R. R. Mabson, F.S.S., which 
shows at a glance the production, prices, exports and stocks of 
Scotch pig iron, Staffordshire marked elsh bars, and iron 
and steel rails. Such a chart is of t value to all concerned in 
the iron trade, as with it and the chronological supplement which 
accompanies it, the apparent connection between the fluctuations 
in uction, export and ae and the chief disturbing events 
of the nation and the world since 1830 may be rapidly seen. 
chart is published by Messrs. E. and F. N. S 


PRICES CURRENT. 


4. 
G.m.b.—No.1.. .. .. 2 8 6| Glengarnock—No.1 .. 224 0 
No. 8.. No.8 .. 210 0 
Gartsherrie -_No.1 .. 213 6/ Dalmellington—No.1.. 2 9 0 
Coltness—No.1 .. .. 217 0 At Ardrossan. 
No. 264 6 
Summerlee—No.1 .. 214 0| Shotts—No.1.. .. .. 215 6 
Monklund—No.1.. .. 2 8 6 
as. 
Govan—No.1.. .. .. 2 8 6) No. oe of 2 0 6 
At Broomielaw. | No. 4, foundry .. .« 117 9 
Calder—No.1.. .— .. 213 0) No.4, forge .. .. .. 118 3 
No.8... .. .. 2 9 Mottled or white 
At Port | Thornaby hematite .. 3 5 0 
MonmovuTusuIRE—No. 8 tin-plate pig iron, 130s. at works. 
” ‘o. 8 foundry pig iron, 85s. 0d. do. 
£38.d. 
Wares—lIron rails, f.0.b. os 7 5 Oto 810 0 
bars, f.o.b. 85 0t0. 000 
DersysHirE—Grey forge, at Sheffield 210 0t0o 0 0 0 
No. 8 we 212 6to 0 00 
LancasHire, in Manchester—No. 8 & No.4 212 6to 0 0 0 
Hema at works, Millom “ Bessemer "— 
No. 1 to No. 8 oe ee 810 Oto 315 0 
Forge, mottled and white .. os 815 0 
ematite—No. 1 to No. 3 - 810 Oto 315 0 
Puddled Bar— 
Waves—Rail quality, at works ap 412 0t0 000 
CLEVELAND, delivered on trucks oo - 412 6to 0 0 0 
Mripp.essroves léin., plate quality, perton 415 0to 0 0 0 
LANCASHIRE we as oo 45 Oto 410 0 
MANUFACTURED IRON. 
Gtasocow, f.o.b., per ton 815 000 
Wares—At net .. eo 810 0t0. 000 
MIDDLESBROUGH, at works .. oe - 70 Oto 710 0 
Boiler Plates— 
os oe oe es 10 0 Oto 0 0 6 
Lancasurre, to 5 cwt. each plate .. - 9 5 O0to 910 0 
SHEFFIELD .. oo -- 1010 0to 0 0 0 
Bow and Low Moor— 
Under 24 cwt. each, upto4cwt. percwt. 1 2 0to 17 0 
4cwt. up to7 cwt.and upwards... -- 110 Oto 119 0 
STAFFORDSHIRE, per ton “a + 1010 Oto13 0 0 
free on trucks oy, 85 000 
Guascow, f.0.b., per ton 815 0to 9 00 
Angle Iron— 
Bow ine and Low Moor, per cwt. .. 
STAFFORDSHIRE, per ton - 9 0 0to1010 0 
LANCASHIRE ee oe - $0 8 5 0 
SrockTon .. ee ee oe 70 0t0 0 0 0 
Rounp Oak oo ee - 10 2 6tol5 0 0 
CLEVELAND ee 6 0 Oto 615 0 
WELSH oe ee os 8 0 0to 0 0 0 
Gascow, f.0.b., per ton 80 0t0 000 

Bar Iron— 

Low Moor and Bow ine, per cwt. .. - 019 Oto 1 4 0 
STAFFORDSHIRE, per ton oe oe 8 0 Oto lll0 0 
Rovunrp Oak oe oe os 6to 000 
Merchant Bars— 
STOCKTON .. -- 610 0to 7 0 0 
WELSH 710 Oto 8 0 0 
Guascow, f.0.b. .. oe 
from warehouse .. 7.0 0tol0 0 0 
” Oops 810 0 0 0 
Sheets 9 0 0t0o 000 
Nail Rods.—G.aseow, f.o.b., per to: 710 0to 0 0 0 
Rails—G.ascow, f.0.b., per ton 710 Oto 8 0 0 
CLEVELAND oe 610 0to 0 00 
WaLes ae 70 0t0 000 
Railway Chairs—G.ascow, f.o.b.,perton 5 0 0 to 610 0 

Sheets—G.ascow (singles), per ton .. -- 910 O0tol0 0 0 
Hoops—MancuHester .. oe - 8 0 Oto 810 0 

STEEL. 

. Spring steel -- 18 0 Oto 21 0 0 
Ordinary cast rods we ob 17 0 0.0 
Fair average steel oo, 0 86 0 
Sheet, crucible .. ee oe oe « 24 0 Oto 64 0 0 

eets, Bessemer 16 0 O0t092 0 0 
Second-class tool. . oe os 32 0 Oto 48 0 0 
Best special steels ° - 51 0 O0t0 76 0 0 

Best tool 52 Ot0 76 0 0 

Special tool oo 76 0 Otoll2 0 0 
Sheffield steel ship plates 18 0 0 

oe 

Sheffield steel boiler plates 140 0t015 0 0 
Wates—Rails .. oe eo 710 0to 8 0 0 
Bessemer pig iron .. ee 4 0 O0to 410 0 

MISCELLANEOUS METALS. 
£8. 4. 
perton 55 0 0to 56 0 0 
cake and ingots oe oo 62 0 0 to 6310 0 
Best selected .. ne oo 63 0 0to64 0 0 
British sheets, strong .. ee - 70 0 Oto7Tl 0 

Tin. its os se oe co « 78 0 0to 7810 0 
British blocks, refined... 87 0 0t0 88 0 0 

bars ee 86 0 87 0 0 

Lead— pig we 00 «0 0 
8) oo ° ee 1410 0t015 0 0 
Sheet - 1615 Oteol7 0 0 
ter—Silesian - 19 5 0t0 1910 0 

lish .. ee -- 0 0 0t000 0 0 
Zinc-English sheet .. oe 2310 0 to 2410 0 
hor Bronze—per ton— 
metal XI os oe -- 00 0 Oto 116 0 
alloys .. ais és -- 123 0 O0to139 0 0 
Nickel, per Ib., 2s. 6d. to 33. 
COAL, COKE, OIL, &c. 

Coke— £8.d. £5.4 Smithy .. .. 0116-0180 
Cleveland, at ovens 0 13 0—0 16 0| South Durham.. 0 8 0—0 130 
Derb; « 0130-0140) Derbyshire— 

Sheffield, melting 0 18 0—0 19 0 Best at pits .. 0 80-0110 
20-0 00 Converting .. 0 76-0 90 
Wales—Rhondda. 1 20—1 46 oe 60 
South Yorkshire—At the pits— Arle’ os 0 800 86 
ch .. .. 011 2—01811 Pem 4ft. 0 60-0 66 
Silkstone,house 0 10 4—0 11 6 Forgecoal .. 0 50-0 56 
Steum, less2}.. 0 83-0106) Tinseed 26 10 0—26150 
House, at port 0 7 9-0 ¢3| Rapeseed, brown 27 10 0—00 0 0 
Small s' - 0 230 36 Engl 29 10 0—CO 0 0 
lasgow .0.b.— 
Main .. 0 66-0 70 gal.) .. 0 06-00 64 
Splint .. .. 0 690 7 0|Tallow,cwt.. .. 4100-4200 


* Supplied to railway companies and large works. 


PRICES CURRENT OF TIMBER. 


Teak, load Quebec pine, 2nd 

Quebec pine, red .. 8 0 4 5 8rd... 8 0 1010 

yellow... 3 5 5 0 Canada, spruce Ist. 10 10 12 10 

pitch .. 8 5 410 Srdand 2nd 710 8 10 

Oak .. .. 50 60 New Brunswick .. 610 8 0 

Birch .. .. 310 415 

Elm .. .. 410 510 St. Petersburg ..13 0 16 0 

Ash .. 35 410 ae 1010 1110 

Dantsic & Meml.oak 310 5 0 Wyburg .. .. .. 810 ll O 

an 2 5 410 | Battens, all sorts 6090 

» undersized .. 110 2 0 | Froormnceps.sq.oflin.s. d. s. d. 

, Swedish .. .. 110 2 5 » White - 86100 

Wainscot, Riga, 8 0 610} Secondquality .. 7 6 11 0 

Lath, Dantsic,fathom 6 0 7 0 y, s.d. s. d. 

Deats, per C, e 

by 9in. uras, ow 06 

Quebec, pine Ist .. 14 0 24 0 


AMALGAMATED Society or Encingrrs.—A large 
meeting of the Nottingham Amalgamated Society of Engineers 
was held on Saturday evening last, in the Assembly Rooms, for 
the purpose of presenting the sum of £100 to Mr. Charles Walker, 
who had been incapacitated from following his trade. Mr. 
Councillor Burton occuried the chair, and, in opening the meeting, 
remarked it was a well-known fact that the Amalgamated Soci 
of Engineers conducted its business better than any other soci 
in the country. No matter wherever the society was known it 
always received a large share of praise. From experience and 
from what he read he believed the members were ¥~- by 
temperate actions. The greatest unanimity exis between 
employers and employed, with the result that they avoided the 
many difficulties which other societies got into. is unanimity 
was fully shown by their desire to assist a fellow-workman who 
was not able to gain a ae ond livelihood in the usual way. Letters 
of apology for non-attendance were read from the Sheriff, Mr. 
F. Acton, and Mr. Councillor Blackburn. Mr. Allcroft, the 
secretary, said the meeting was not called simply to present Mr. 
Walker with the money, but to let the public see what benefit 
could be derived from societies such as theirs. In spite of last 
year being the heaviest ever known upon their funds, by a little 
effurt they had been enabled to meet the expenditure and to leave 
a substantial balance in hand. The chairman then made the 
presentation, and the recipient having returned thanks, the 
meeting terminated. 


Tue InsTITUTION oF Civit_ ENGINEERS.—At the m on 
Tuesday the 4th May, Mr. W. H. Barlow, F.R.S., President, 
in the chair, it was announced that the Council had recently 
transferred Messrs. James Cleminson, Lavington Evans 
Fletcher, George Henry List, jun., Patrick Walter Meik, 
Oscar Reichenbach, and John William Mitton Watson, to 
the class of Members; and had admitted Messrs. John Gorell 
Stanyan Bigg, George Fredrick Blackmore, Evelyn Geo 
Carey, Walter Cleeve Edwards, John Hall, William Kidd, 
Ranald Macintosh Macdonald, Richard Robert Menneer, 
Robert Anthony Synge, B.A., Louis Edward Tylor, Theodore 
Isaac Vachell, and Harry Ernest Walters, as Students. At 
the Count Ferdinand de Lesseps, G.C.S.L., was 
elected an Honorary Member, in succession to General Morin, 
deceased, on account of the services rendered ‘to engineering 
science and practice by the successful prosecution of the Suez 
Canal. Messrs. Patrick Kennedy Hyndman, Ex-Eng., P.W.D., 
India; Henry John Pauling, Resident Engineer, Cape Govern- 
ment Railways; Carl Pihl, Engineer-in-Chief to the Norwegian 
Government; and eres Seaton, Engineer-in-Chief to the Kast - 
London Waterworks roagg were elected Members; and 
Messrs. Joe Burman Abbey, Huddersfield Waterworks ; Edwin 
Sydney Barlow, Bradford Corporation Waterworks; James 
Gillespie Henry Clow, Stud. Inst. C.E., Peterborough ; William . 
Palliser Costobadie, Stud. Inst. C.E., John 
Craig, B.A., District Engineer, Cape Government Railways ; 
John George Griffin, District Engineer, Great Northern 
Railway of N. S. W.; Matthew Wilson Hervey, Stud. 
Inst. C.E., West Middlesex Waterworks; Evered Hesketh, 
Stud. Inst. C.E., Dartford; Phillip Harrison Holmes, 
Stud. Inst. C.E., Assistant Engineer, Thames Conser- 
vancy; Frank Hudson, Locomotive Superintendent, Central 
Uruguay Railway, Montevideo; Herbert Dent Johnston, Stud. © 
Inst. C.E., Resident Engineer, Madras Railway; John Lyons, 
Bombay ; John Charles Mackay, Stud. Inst. C.E., Port Elizabeth 
Water Works; Theophilus Michell, Stud. Inst. C.E., Assistant 
Engineer, P.W.D. India; Marmaduke John Monckton, Stud. 
Inst. C.E., Assistaut Engineer, -D., India; Robert 
Ormiston Paterson, Engineer to the Cheltenham Gas Company ; 
James Courthope Peache, L. and N. W. Railway Works, Crewe ; 
Gervaise Purcell, B.A., late Government Railways, Japan; 
Frederick Sharp, Stud. Inst. C.E., Assistant Engineer, P.W.D., 
India; James Donnithorne Thomas, Coleman-street-buildings : 
Lewis Gordon ices Stud. Inst. C.E., Resident Engineer of 
the Swindon and Highworth Light Railway ; Ernest Frederick 
Welch, Stud. Inst. C.E., Denmark Hill; and Robert Stodart 
Wyld, jun., Stud. Inst. C.E., Resident Engineer, Scarborough 
Harbour Improvement Works, Associate Members. 
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PUMPING ENGINES AT STAVELEY, OLD 
AND NEW. 
No. III. 

In our impressions for the 30th January and 12th 
March last we gave some account of an old Smeaton 

mping engine only recently disused, and of an old 
also now disused, together with the 
results of some experiments on the condensation of 
steam through long lengths of pipes. We have now to 
describe some of the more modern eo adopted by 
the Staveley Company, under the direction of Mr. 
Charles Markhan, CE. With a view to the use 
of less costly 


become the proprietor of the property, another sh 
was sunk, and fresh workings opened out. The Fumps 
in the old shaft were altered, and are now worked by the 
one underground beam referred to. The new engine 
thus works three ram pumps down the new shaft, one in 
the old shaft, and one in the small side well between the 
new shaft and the engine-house, as shown in the longi- 


through a drift from the main shaft from one of the 
three pumps therein, this water being obtained for the 
condenser. The pumps are as follows :— 


Pumps at North Staveley. 


quantity of cast iron used. The Staveley Company paring 
alt 


tudinal section, page 369, water being supplied to this 


the other part, not included in the section, being connected 
to the rams of the 13°5in. pump a little above AQ, Fig, 6. 
The arrangement of the rods as connected to the two 
pump rams is more clearly seen in’ Fig. 9. The 
same spear and pump rams will 

the same letters in cb a 1,3,and 5. The rod A, Fig 4, is 
set off there to clear the 17‘5in. pump, but it is continued 
a little below the point shown, so as to descend vertically 
between the rams A' and A‘, Fig. 6. The engine-house 
seen at Fig. 1 is that of which sections are given on a - 
larger scale on page 369. The engine was built by the 
Staveley Company, and erected at the end of 1873, and 
has thus worked a little over six years. It is supplied 
with steam from three Lancashire boilers, each 7it. in 


be | diameter, and 30ft. Sin, in length, the flues being 2f 
more manageable c cter, and su as cou Mean head re | Glameter, an . 2in, in length, the flues 2ft. 8°5in. 
balanced without throwing all the weight on the engine, | De*tiption. Number. Dia, Stroke. on inst | inside. The pressure of steam in the pared is about 
which should in a measure be independent of it, the hori- a plunger. fair 40 lb., and in the engine-house about 361b. The boiler 
zontal type of was employed, and one of these are a considerable distance from the engine, so that the 
engines—that at the Hazel pit, North Staveley—we now | New shaft)"" 5 ‘" 33-5 “" ft in. i99ft. $124 ib, | Steam pipe from the farthest boiler is 72 yards in length, 
illustrate, giving general drawings of the arrangement of | Ojd shaft |. 1 |. 80 |.. 6ft. Oin. |. 264ft. .. 5,7051b, | almost all outdoors, but covered with composition, 4 
the efgine and pit gear. — enser ... 1 ... 120 ... Gft. Oin. ... 54ft. ... 2,6231b, | about 8 yards, which is just below ground surface. The 
The engine cylinder is 50in. in diameter, and the = —— | boilers are outdvors, but are thickly coated with com- 
stroke 6ft. T piston rod passes through both Total... 5 ... ee 46,598 Ib. position. 
ends of the cylinder, and’ is fitted at each end with | The general arrangement of the pumps at the different| On the 29th November last some diagrams were taken 
a working in a set of guide bars attached | levels will be gathered from Figs. 1 to 6 on page 368. 


to a heavy bed-plate. To one crosshead is attached 
the connecting-rod working the tee bubs which carry 
the pump spears, while to the other is attached a 
connecting-rod coupled to a crank shaft, on which is a 
heavy fly-wheel, which is thus caused to rotate outside 
the engine-house. The primary object of the fly-wheel 
and crank shaft is the determination of the stroke of the 
piston, and’ thereby of the pump spears, but its 
revolution affords at the same time the means of work- 
ing the valve gear and the air pump of the condenser. 
The valves of the engine are double-seated circular 
valves, lifted by cantilever arms fixed to vertical spindles 
raised and lowered by cams on a horizontal shaft driven 
by bevel gearing and an inclined shaft, as indicated in 
e longitudinal section, plan, and transverse section 
page 369. The arrangement is simple and strong, an 
works well in practice. The air-pump is driven as shown 
in the longitudinal section, and in the section at the fly- 
wheel shaft. As will seen from the plan, page 369, 
there is besides the pumping shaft in which are the 
ee worked by this engine, a second shaft, shown by 
otted lines. Dotted lines also indicate an underground 
Le connecting the two shafts. In this works a beam, 
own 


by dot lines both in the plan and_longi- 
tudinal section, and also seen more clearly in Figs. 1 
and 2, page 368. This beam, placed at an angle of about 


80 deg. with the tee-bobs of the main pumps, works a 
pump down the old shaft, the beam being operated by a 
connection, as shown in Fig. 1, page 368, to one of the 
spear rods in the new shaft. Many years since the 
pumps in this old shaft were worked by means of a 
rotary engine in a house a little removed from 


the top of the and in order to connect 


the engine and pumps two pairs of ponderous cast iron | be 


were connected by enormously heavy cast iron 


connecting rods to a secondary shaft driven by the 


engine, as shown by perspective sketch given above, 


though the sketch hardly conveys an adequate idea of the 


OLD ARRANGEMENT OF BEAMS FOR 


duh 


Formerly three pumps were worked from the old shaft, 
but upon the completion of the new shafts, and the 
erection of the pumps therein, some of the water which 
used to find its way to the upper level pumps of the old 
shaft was dive from those same levels to the new 
shaft, while that from the bottom of the old shaft is 
lifted 264ft. by the one pump therein—Fig. 7—and 
delivers to the 8in. and 134in. pumps. “ 5 and 6, 
at the bottom of the new shaft. The rawings on 
page 368 need some explanations, as, to suit our space, the 
same shafts are shown to different scales. Thus, Fig. 1 
shows the upper parts of the new shafts and the well for 
the condenser water. It also shows partly in dotted lines 
the angularly placed beam by which the 8in. pump in the 


FIG.8 


old shaft is worked. In Fig. 1 this beam is fully shown 
and its connection to veal rod which, when doubled 


at the bottom of the works the 8in. and 13in. 
pumps. Figs. 3 to 7 are enlarged views of the pumps and 
shafts, Figs. 4 and 6 being parts of the new shaft, as seen 
in Fig. 2, while Figs. 3, 5, and 7 are continuations of the 
shafts, as shown in Fig. 1. Figs. 1, 3, 5, and 7 are sec- 
tions not quite normal to those shown in Figs. 2 to 6, and 
thus the two spear rods, one of which would otherwise 
hidden, are seen. The rods A and B, Fig. 2, descend 
the shaft, and B is connected to the ram B of the 17°5in. 
ump. e rod A passes this pump, and at the bottom 
a rod fastened on either side of thus making a 
fork, of which part, Alisseenas tothe8in. pump, 


| 


= 
WORKING PUMPS AT NORTH STAVELEY. 


from the engine, and a rough experiment made to ascer- 


Mii} 


Mh 


tain approximately the quantity of water and fuel used. 
The aunexed Fig. 8 is one of the diagrams then taken. 
The feed-water could not be measured on its way to the 
boilers, so it was estimated by its fall in the gauge 
glasses. The boilers were fed up so that the water stood 
at the upper part of the gauges in all, the fires being 
made up at the same time, all to as nearly the same 
value as could be judged. ey were then allowed to 
remain until the pressure gauges began to indicate a 
backward tendency. The water level in the gauges was 
then marked on the front plate of each boiler, and firin, 
commenced from weighed coal consisting of a mixture o 
hard and soft slack, containing a considerable quantity of 
lump The experiment was then held to commence, 
it being 11.45 a.m, Steam was then 37°5 lb., and this 
pressure varied during the course of the experiment up to 
nearly 40 lb., but for the ter part of the time it was 
from 37°5 Ib. to 39 lb. e marks on the boiler fronts 
were now projected horizontally to the vertical centre of 
the plates, and their positions vertically below the inside 
of the boiler shells ascertained. The fires being kept up 
from weighed coal, diagrams teken occasionally, and at 
3.10 p.m, the run was considered at an end, the water in the 
pit having dropped to the minimum level. The steam at 
3.10 p.m. stood at about 39 lb., but the gauge began to indi- 
cate a drop, but this was again made up when the engine 
was stopped. The fires were of as near as could be ju 

the same value as at 11.45 a.m., but with the steam at 
39 1b. they would have carried the engine on four orfive more 
minutes before the pressure at starting 37°5 Ib. had been 
reached, and it may be safely assumed that the experi- 
ment concluded at 3.15 p.m. The level of the water in the 
gauges was then marked and the descent of the water 
ascertained in each boiler, and the quantity calculated 
by deducting the area of the small from the larger seg 
ment of the circle of the interior diameter of the boiler. 


the necessary deductions being made for the large sta: 
from end to end, and for a |} bowel cook. 


| | 
4 
| it @ | i 
| 
SCALE 32 
| 


366 


THE ENGINEER. 


May 2i, i880 


The guantity of water thus evaporated at a mean 
temperature of about 285 deg. was 20,300 }b., and as the 
quantity of in the same time was 2668 lb., the 
boilers evaporated 7°608 lb. pe pound of coal burned. 
This quantity, which is probably accurate within 0°1 Ib., is 
a bat a2 uty for boilers not housed. The mean pressure 
throughout the double stroke, as shown by the above 

was 14°345lb. per square inch. The engine 
made amp d twenty-three strokes in three minutes, or 
7°66 strokes per minute. The stroke being 6ft., and the 
cylinder area 1963°5 square inches, the indicated horse- 
power will thus be = 75°48. 


The coal used per hour was — = 7623 lb., and the 
coal burned per indicated horse-power was thus 
we 10°09 lb. The actual work done on the pumps 


was that of moving a load of 46,598 lb. through a height 
of 7°66 x 6ft. per minute, or 2,141,644 foot-pounds. This 
work was then = 64'9-horse power, and the coal burned 
was 11°71lb. As above stated, the total quantity of 
water evaporated or passed through the engine was 
20,300 Ib. The quantity used per indicated horse-power 


20,300 
per hour was thus was x 76°82lb.,and peractual 
20,300 on, 
horse-power it was $49 x35 89'3 lb. 


The engine was in very good working order, though it 
had te 


m running six years, and 
although the quantity of steam used 
is large compared with the best mill 
or marine practice, it will be seen that 
an enormous saving is effected in coal 
consumption as compared with that 
of the two old engines described in 
the previous articles. The consump- 
tion of steam by the engine now 
it was carefully lagged, especially as 
the valve boxes or chests are suffi- 
ciently isolated from the cylinder to 
cause a considerable condensation of 
steam. The quantity of steam con- 
densed in the long length of steam 
pipe was, moreover, undoubtedly 
arge, for although a good deal of it 
was coated with composition, this 
was at all parts orn a difference 
of temperature of 250 deg. Thus, 
turning to the rscords of experi- 
ments on steam con ijensation in steam 
pipes given in our second article on 
the Staveley Company’s engines, and 
taking therefrom a constant suiting 
the conditions of a pipe carrying 
steam at 285 deg. outdoors, in an 
atmosphere of 35 deg., with some of 
its surface bare, it may be safely 
assumed that the condensation was 

-not less than 0°002 Ib. per square foot 
of surface. Taking the latter at 648 
square feet, we then have a total 
condensation per hour of 648 x 0°002 
x 250 = 324 lb. Deducting this 
from 20,300 Ib., we have 19,976 lb., 

lie and the consumption of steam 
per indicated horse-power per hour is thus reduced 
19976 

from 76°82 lb. to 591b.—a difference 
comparatively small on 76-horse power, but, neverthe- 

less, the total is sufficient to provide 1-horse power in a 

high-class engine for twelve or thirteen hours. 


DETERMINATION OF THE ABUTMENT 
THRUSTS OF HINGED STRUCTURES. 


By Mr. Rosert H. Smrru. 


Given a structure composed of two rigid, that is approxi- 
mately unbendable, pieces, jointed together and resting on, 
one on each of, two abutments, it is an easy mechanical 
problem to find the directions and amounts of the thrusts on 
these abutments, provided the distribution of load is known, 
The solution has very little application to roof structures, 
because these in nearly all cases require from the necessities 
of the circumstances to be tied, so that approximately no 
horizontal thrust is produced upon the walls on which they 
rest. Buta certain class of long span arch bridges seemed 
to be coming into favour a few years ago, in which the bridge 
was so constructed in order to give freedom of motion with 
variation of temperature. So far as the present writer has 
discovered, no correct solution of this exceedingly simple 
problem has ever been published. It may therefore a usefnl 
to give it now in THE ENGINEER, it being premised that the 
author worked it out several years ago for his engineering 
pupils in the Japanese University at Tokio. 

The detailed structure of the two rigid portions of the 
bridge have nothing to do with the determination of the 
abutment thrusts, and therefore the two parts are represented 
in the accompanying < rte -—_ by two thick lines A C 
and BC. The span A B is call x and the joint, supposed 
to be at C, is at a height D above the line of the abutments 
A B. The formula given remains the same whether C is 
above or below A B. For simplicity’s sake C is to 
be midway between the abutments A and B. The whole 
load on the part AC is called W;. Its distribution being 
known, its resultant line can easily be calculated. Call x, the 
distance at which this resultant line stands from A. Similarly 
for BC the load W, acts at a distance x, from B. In the 
figure W = W,+W. represents the resultant of W, and 

2, that is the whole load on the bridge. It is unnecessary 
to calculate either the amount or the position of this resultant 
W, although, of course, the calculation is quite simple. The 
line —— C with the arrow-heads represents the as yet 
unknown direction of the thrust — the pin at the joint 
C. The abutment thrusts are represented by P, and P, These 


are unknown at the outset bothin itude and in direction. 
In fact it is these that are to be found. Their directions are 
conveniently defined in either of two ways: First, by the 
heights h, and hz of their intersections with the known lines 
of W, and W,; or secondly, by the heights d, and d of 
their intersections with the vertical centre line of the bridge. 
The whole bridge is in equilibrium under three forces, viz., 
P, P, W. The lines of these three forces, therefore, meet in 
one single point. Call H the height of this intersection above 
AB. Also AC isin equilibrium under three forces, viz., 


P 
i 


P, W, and the pin thrust through C. These three forces 
meet in one point at a height h, suppose above A B, Again 
B C isin equilibrium under three forces, viz., P. We and the 
pin-thrust through C. These three forces meet in one point 
at a height say h, above AB. The thrust that actson A C 
through the pin C is the same thrust and, therefore, acts al 
the same straight line as the thrust that acts on BC 
the same pin. 
The line of W is horizontally distant 
from A +a, Wy 


and from B ~ Therefore 
H = A, Ws Wi )Wi + We 


WwW 
Zs (X—a) We + Wi 
Therefore = hi. 


But also = D + 


Wi + Xe WwW, 
Ww 


la X— or, 


Equating these two values of ie, gathering to one side the 
coefficients of ii, adding and simplifying these coefficients, 
we have :— 
x + axe We 5 2(X — 


(X —2n) {(X—m)Wi+ Wa} 
parame the common factors, we have finally for the desired 


value 

hi=D 22, Wi + 

zi Wi + We 

in terms of known quantities. The exactly similar formula 
for the thrust P, is 

he =D 2%2, (X—%2) Wa + Wi 

x W, Wi 
Also di = ha djs Hence the following 
2 

formule, for di and d, which are even simpler than those for 
fa and he :— 

_p _ (X—2,) W, + 
x, Wi + x, We a W, + #2 We 

These heights give the directions of Pi and P2, and these 
directions being found it requires foe the construction of 
two triangles to detente magnitudes of P, P2 and the 
thrust through the pin at C. 

Examples I.—z, = x2 = } Xand W, = Ws; that is, a uni- 
form distribution of load. 

Here d, =d, 

I.—Uniform load on each of the members, that on B C being 
double that on A C. 

Here x, = 2 = }Xand W,=2W,. Therefore d, = 14D 
and d, = 24D. 

If the joint C is not in the centre of the 7, exactly the 
same method of solution is to be followed. The final equations 
do not simplify in the same manner that those do for the case 
given above, and, therefore, they are not given here; but 
there is no difficulty of any kind in forming them. 

The problem may be also solved with accuracy without the 
pa 9 of equations, but eet the aid of a piece of thread 
and a straight edge. Thus: Draw the diagram AC B, and the 
load lines Wi W Wz. Fix two pins in the paper at A and B. 
Rest another pin lightly somewhere on the line W, andstretch 
a piece of thread round the three pins, holding the loose ends 
below A B so as to keep the thread tight. Then lay the 
straight edge through C and the intersection of the thread 
with Wi. The straight edge will not at first pass also through 
the intersection of the thread with W,; but by gradually 
moving the pin on W upwards or downwards as required along 
that line W, a position will soon be found such as to make 
the straight edge pass simultaneously through C and the two 
intersections of the thread with the lines Wiand W,. In this 
position the thread indicates the true directions of Pi and P,. 


COLOMBO HARBOUR WORKS. 


Tue latest received reports as to progress made with these 
important works inform us as to their condition up to the 
middle of March, and but few weeks would then remain of 
the current working season before the usual setting in of the 
south-west monsoon, during which, owing to the heavy seas 
which then roll in upon the harbour from that quarter, no 
ayers with the actual construction of the breakwater can 

made. Prior to the recommencement of the work, on 
favourable weather again ensuing, it is hoped, and fully 
believed, that Sir John Coode will have matured the plans 
upon which his amended design is to be prosecuted. Our 
readers will recollect that in our previous notices of these 
works we have referred to the difficulties which have been 
found to exist as to the financial prospects of the scheme. 


When first Sir John Coode visited Colombo and sent in his 
designs and estimates, it was thought an outlay of £600,000 


would suffice to execute all gf ey work, and upon that 
basis a commission reported that the expected resort of 
shipping to the harbour would yield a large return. As the 
work was ed with, however, and time enabled Mr. 
Kyle, the resident engineer, to closely observe the condition 
of the water within the proposed harbour under the varying 
conditions of wind, it became — that to afford com- 
plete shelter some defensive works would have to be erected 
on the northern side. Sir John Coode then re-visited the site, 
with the result that he submitted a report indicating that to 

rovide against all contingencies an outlay not far short of 
Fouble his original estimate would have to be incurred. 
Upon this report being received, the en of ways and 
means had again to be gone into by the local pe hea ya and 
after consideration by it the matter was referred, with the 
proposal of the authorities as to dues to be levied, to a select 
committee of the Colombo Chamber of Commerce. The report 
of that committee now lies before us, and it suggests but 
trifling alterations in the schedule of rates proposed by the 
Government. It has, however, been determined that no 


larger expenditure than £800,000 can, in view of the 
pro ble returns from such dues, be justifiably incurred, and 
it is onthe basis of this amount that Sir John Coode is now 
maturing his amended designs, which will be carried out when 
the work is resumed, as we have said, at the close of the 
south-west monsoon. 

The last block of the sea wall on the original design was 
laid on the 27th January last, and since that date work has 
been devoted entirely to block setting on the harbour or inner 
wall. On the date named, the total length of breakwater 
completed was 1312ft., the uae added to it during the 
season having been 310ft. This last is considerably below the 
progress sto 3 during some of the previous seasons, it having 
on one occasion reached as much as 600ft ; but of course the 
rate attained necessarily varies with the weather experienced. 
On the completion of the sea wall, the Titan was hauled 
shorewards to have the required alterations made to fit her 
for the work contemplated under the engineer’s amended 
design. Her gauge for the work she has hitherto been 
employed upon was 19ft. to set a 24ft. wall, but the altera- 
tions as now completed will give her a gauge of 29ft. Under 
this altered condition, she has been tested with a load of 30 tons 
on the extreme end of her overhanging jib, a load which she 
bore within a safety margin. In the construction of the 
inner or harbour wall, to which Mr. Kyle has devoted his 
energies since the completion of the sea-wall in January last, 
many difficulties were experienced in the shape of sand and 
other débris accumulated along the ee line of its founda- 
tion. The total number of three shift days available during 
—— was only 214, and during these a uantity of the 
sand and débris alluded to had to be raised; but in spite of 
the delay caused by this, twenty-six slices, amounting to 154 
lineal feet, were set seawards during that month. ith this 
addition, 369ft. of this wall have been successfully added 
during the season’s working; thus making a total length from 
the junction line with the depét wharf wall and the break- 
water pier proper of 1242it. This still leaves the inner wall 
70ft. in area, as compared with the outer or sea face wall, 
By the time of our writing this section will, if the hopes 
epee by Mr. Kyle have fulfilled, be fully va ee 
and the steam derrick will have been run in, shunted, 
returned to her old post at the pier end. 

The south-west monsoon may be expected to break about 
the end of May, when all progress will be stayed during its 
continuance. As the decision as to the future design of the 
work has not yet been accomplished, we understand Mr. 
Kyle will devote the few weeks of work yet remaining to him 
to completing the junction of the sea and harbour face walls, 
and the reports state that this desirable result will be attained 
by about the 24th May, when the work will by such means 
be placed in a full condition of defence against the violence of 
the south-west monsoon. The rubble hearting is being 
carried up close to the extension of both walls, as is 
also the concrete Bay ger skin-work extending over the 
whole width of the pier of 50ft. The beams which are 
designed to protect the bases of both walls have also been 
carried out simultaneously with them. The rubble base 
mounts have been deposited fully 700ft. in advance of the 
ewe work, and Mr. Kyle expects to accomplish a 
further advance of 200ft. before his season’s work closes; so 
that he will have made ample preparation for his recommence- 
ment of the setting work when the south-west monsoon has 
abated and permits of the, resumption of such operations, 
The whole of the work is reported to be in exceJlent condition, 
and no fears are felt but that it will be able to stand the severe 
test it will shortly experience. 

As it is not proposed to carry out the inner wall to a ter 
distance than it has now reached, future operations will have 
to be confined only to the sea face wall, and the concentration 
of his working force upon it will enable Mr. Kyle to show 

tly increased results as to length of breakwater completed 
uring ensuing seasons than had hitherto been obtained. 
The dredging operations within the completed portion have 
not yet been commenced, but a powerful steam dredger has 
been purchased and will shortly arrive from Bombay to com- 
mence these, when a few months of work will enable a depth 
of sheltered water to be obtained within which the largest 
steamers of the mail lines will be able to discharge and receive 
cargo alongside the harbour wall. It is mooted that a pro 
for a dry dock to be constructed within the Lotos Pond, 
between the lake and the harbour, is to be brought forward ; 
but, having regard to the economic conditions we have 
referred to in the opening portion of this article, it is not 
likely that the colony will be able to find the funds required 
for its construction. No engineering difficulties exist as to 
this, and it would supply a great and pressing want much 
felt by the navy en the East India station, and it may 
weera therefore, be undertaken.as an Imperial work and 
m Imperial funds. 


AvsTRALIAN Gotp Mrytne.—At the close of the year 1879 
there were in the colony of Victoria nineteen mining shafts sunk 
to depths of over 1000ft., eleven of them being at Stawell, in the 
Ararat district, five at Sandhurst, two at Clunes, and one at 
Tarrengower. The deepest shafts were those of the 
2273ft.; Newington, 1940ft.; and Prince Patrick, 1730ft. ere 
were 37,553 miners employed in Victoria in the last quarter of 
the year 1879, of whom 28,443 were Europeans and 9110 Chinese. 

Sourn Kxnsineton Museum. —Visitors during the week ending 
May 15th, 1880: — On Monday, Tuesday, and Saturday, free, 
from 10a.m. to 10 p.m., Museum, 11,426; mercantile marine, 
building materials, and other collections, 1758. On Wednesday, 
Thursday, and Friday, admission 6d., from 10 a.m, till 6 p.m., 
Museum, 2882 ; mercantile marine, building materials, and o 
collections, 69. Total, 16,135. Average of corresponding week 
in formergyear, 14,242, Total from the opening of the Museum, 
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RAILWAY MATTERS. 


Beg ety South Africa, is preparing for the opening of the 
way from East London. 

On May 9th a large number of officials and others assembled 
at Noailles, France, tocelebrate the completion of a rural railway of 
narrow gauge. ‘The speculation is succeeding very well, and great 
improvements have been realised in all the surrounding country 
since the system has been in Operation. 

Tue Channel twin steamer Calais-Douvres of the London, 
Chatham, and Dover Railway Lens which recently sus- 
tained damage in entering the harbour, an had to go for repairs to 
the Thames, returned to Dover on Saturday, and on Monday ran 
to Calais with about 1200 excursionists. 


A NEW cofting from Oldham to Manchester vid Hollinwood, 
was opened on Tuesday morning. The line reduces the distance 
between Oldham and Manchester by of a mile, and 
will open up direct communication with Hollinwood and Newton- 
heath. . It is between four and five miles in length, and the cost 
per mile has been very heavy. j 

Between Saturday and Monday last the Great Eastern Rail- 
way carried the enormous number of 85,000 passengers from its 
London stations to greater or shorter distances, and brought 
most of them back-on-Monday-night. The Chatham and Dover 
Company conveyed 1200 people to Calais from London and across 
the Channel in the Calais-Douvres. The same company carried 
15,000 to the Crystal Palace alone. The Great Western pany 
booked 27,000 — between Saturday morning and Monday 
afternoon, the South-Eastern Company nearly 28,000 in the same 
time, and the Midland Company from 40,000 to 50,000. 

THE problem of supplying sea water to the inhabitants of the 
metropolis amg to have been practically solved by the Great 
Eastern Railway Company which now undertakes to- supply sea 
water to any part of London within the ordinary deliv 
districts, at the rate of 6d. for three gallons. The water 
brought from Lowestoft and delivered at any address in air-tight 
cang for the price named, and the case will, if required, be left 
until the following day, when the company’s vans will call for 
them. It will, at all events, show whether a demand for sea 
water really exists. 

THE train accidents on the American railways during March 
last are by the Railroad Gazette as to their nature and 
causes as follows :—Collisions: Rear collisions, 22; butting 
collisions, 5. Derailments: Broken rail, 4 3. broken axle, 1; 
broken wheel, 1; broken truck, 1; broken bridge, 1; spreading 
of rails, 1; wash-out, 1; snow, 1; wind, 1; accidental obstruc- 
tion, 2; cattle on track, 4; mi switch, 3; malicious 
obstruction, 1; rail out for repairs, 1; loose switch, 1; sudden 
stop of long train, 1; unexplained, 11; broken connecting-rod, 2. 
Total, he proportion of collisions was somewhat greater 
than , being over 40 per cent. of the whole number. Three 
collisions were caused by misplaced switches ; two by fog; one 
each by a train breaking in two, by cars blown out of a sidi 
and by failure to receive or obey orders. It seems probable that 
several were eaused by failure to send back signals, or want of 
judgment in not sending them far enough. Of the whole number 
of accidents, 13 may be traced to defects or failures of 
or equipment; 5 directly to the elements or the weather; 6 to 
accidetital obstructions that could hardly be foreseen or prevented; 
28 to carelessness or defects of management; 1 was maliciously 
caused, and 11 are unexplained. 


Tue work of examining the 5000 employés of the Pennsylvania h 


ad Company as to their power of distinguishing colours and 
forms was begun in Jersey city on April lst. Acuteness of 
vision was tested by means of printed cards placed at a distance 
of 20ft.; also by means of small openings in a screen illuminated 
on the further side. Many who success yf passed these ordeals 
failed signally in the colour tests. Three skeins of woollen yarn 
were used, one being light green, the second rose, and the third 
red. Each of these was — on a table in front of the person 
examined, at a distance of 3ft., and, with the vision of either eye 
obstructed by a spectacle frame, the man was requested to name 
the colours, also to pick out a similar shade to one or other of the 
three specified from different skeins of woollen yarn numbered 
from 1 to 36. One young man correctly designated the test skein 
as red, but on being told to select a similar shade from the skeins 
before him, he picked three shades of blue, two of iy my: and 
one of red. He could distinguish no difference; and the same 
thing happened to half a dozen others who followed him. The 
skeins in a row were then divided into three sets, with twelve 
numbers in each. Some men proved able to distinguish all the 
shades of green, but failed lamentably in picking out the different 
es of red. The officers of the road were greatly impressed, it 

is said, by the results obtained. 

Tue Pester Lloyd gives an account of the trial trip, on May 6th 
and 7th, upon the extension of the Hungarian Staatsbahn - 
way, vid Cronstadt, in Transylvania, by the Témés Pass over the 
Southern Carpathians, to Komarnik, in Roumania, The starting 

int for the journey was Grosswardein, which was left at 6 a.m. 
: There was a spe party, including some of the directors and all 

the chief officials of the Staatsbahn, some members of the Hun- 

arian Diet, and others. The line runs by Klausenburg and 
chiassburg. The train was at first much retarded, it was said, 
owing to the inferior quality of the coal; but at Klausenburg the 
coal was changed, and upon reaching Schiissburg, at 4 p.m., it 
was found that the lost time had been made goes. The average 
rate of speed maintained during the later two-thirds of the journey 
was from 58 to 60 kilometres the hour—36 to 37 miles—and a 
ne of the journey was made at the rate of 68 kilometres—over 
miles. Cronstadt was reached at 8 p.m., and the party halted 
there for the night. The journey was resumed next morning. 
The ascent of the ‘l'’émbis Pass is very steep, iy ped tow: 
the top. The scenery is very grand, some of the neighbouring 
summits exceeding 8000ft. e enqinectas work was in many 
places very boJd and massive, and elicited the admiration of the 
party. At the frontier Roumanian officials took ch of the 
train as far as Kormarnik, the station just below Sinai. In a short 
time there will be unbroken railway communication between 
Pesth and Bucharest. 

An American paper, the Philadelphia Bulletin, seeks to show 
that travelling on American eo is, after all, not so bad, or 
the conduct of the traffic so reckless as Euro s are Jed to 
suppose. It says:—‘‘The English statistics for the first nine 
months of 1879 have just been published, and they show an 
extraordinary amount of mortality and accident on the railroads 
during that period ; 305 persons in the employ of the railroads, 
or railroad contractors, were killed, 53 passengers lost their lives, 
and the total death list of the English roads for this short period, 
from all causes, mounted up to 686. ing the same time no 
less than 2420 persons were more or less mutilated on the 

ese are enormous figures for a country no larger than the 
United Kingdom. There are about 17, miles of railroad in 
Great Britain, 
that, if the accidents were measured by extent of rail the 
Americans would have to kill about and mutilate about 
10,600 more in nine months to equal the English statistics, 
figures far beyond anything ever in this country.” Even 
were it admissible to compare by lengths of railways in the two 
countries, it is difficult to see how the 3000 is arrived at; but if 
the Bulletin willcompare by mgers carried instead of by itsmiles 
of line open, many hund: of which may be almost trafficless, 
it will find that ‘re railways have a large balance of 
es length carry over a 
pene from yy to Monday, as our Great Eastern did 
week, and then the Bulletin would per! think twice 
ee number of passengers it 


inst 75,000 miles of road in this country, so | half 


on balance | decrease 


NOTES AND MEMORANDA. 


Durine the course of some recent experiments, M. Pellat 
found that the elastic resistance of chrome steel could be pushed 
to a much higher. fi than any other metal which he tried, 
without passing the limit of elasticity. ; 

During last February there were 127 beet factories in 
operation in y, of which fifty-nine were in Saxony, and 
t vat in Silesia, The quantity of beetroot brought to the milla 
was 1,994,833 quintals. The exports were 2,017,077 quintals of 
refined s' » 4,635,570 of raw sugar, and 933,693 of molasses. 
On the other hand, the imports were 2,159,693 quintals of refined 
sugar, 86,537 of raw sugar, and 491,044 of molasses, 

Tue Registrar-General’s monthly weather return for the eight 
rincipal towns of Scotland shows, that April, 1880, has been a 
avourable example of the month of April, the mean temperature 

having been 0°5 4 above its average from 1856 to 1879, and 
4°3 deg. above April, 1879. At the same time, the supply of rain 
has been abundant for ag and the wind not too strong. 
The rainfall was 3°70in. in Edinburgh, only 2°28in. in Glasgow, 
but 4°50in. in Greenock. 

THE annual rate of mortality in the chief fo: 
ing to the most recent weekly returns, was in Calcutta, 28 ; 
Bombay, 36; Madras, 33; Paris, 30; Geneva, 17: Brussels, 27 ; 
Amsterdam, 24; Rotterdam, 21; The Hague, 29; Copeeamy 
25; Stockholm, 27; Christiania, 19; St. eae 3 Berlin, 

>. 


towns, accord- 


30; Hamb 26; Dresden, 24; B: unich, 43 ; 
Vienna, 31; “Rome, 32; Naples, 41; Turin, 38 ; Venice, 19; 
Alexandria, 29; New York, 26; Brooklyn, 20; Philadelphia, 


20; and Baltimore, 17. 

M. CHAMBRIER ifi¢reases the power of electro-magnets by 
augmenting the extent of active surface at the extremity of the 
core and of the oscillating armature. He indicates various 


— of doing this, which are all nearly equivalent in effect ; he 


ows the core and gives to the armature a oepeeny fitting 
into the cavity, or he attaches the projection to the core, making 
it fit a cavity of the armature, A battery of eight or ten 
elements is as efficient, with his ement, as fifteen elements 
with an ordinary electro-magnet, e residuary magn 
not increased ; it appears rather to be weakened. 


THE number of miles of streets which contain mains constantly 
ch and upon which hydrants for fire a could at 
once be fixed, in each district of London, is now as follows: Kent 
85 miles; New River, 201; East London, 85; Southwark and 
Vauxhall, 115; West Middlesex, 71; Grand Junction, 354; 
Lambeth, 70; Chelsea, 56, making a total length of 7184 miles. 
The water companies are ready to affix hydrants thereon when 
required by the authorities. The total number of hydrants 
erected is at present 5358, of which 2992 are for private purposess 
555 for street watering, 1336 for public use, and 475 in Govern- 


ment establishments. 
read before the Paris Academy of 
the laws which rule matter in the 


Art a recent meeting of the Paris Academy of Sciences, a paper 
was read, the retained by Bole in 
and Magnesium,” by M. Dumas. While silver imprisons 
oxygen, aluminium and magnesium specially retain hydrogen. 
The substances were heated to a high temperature in vacuo. 
The 895 c.c. ges given off by 200 gr. aluminium—representin; 
80c.c.—at 17deg. and 755m.m., contained 1l‘5c.c. COs an 
88'0c.c. H.; 20gr. magnesium gave 12‘3c.c. and 4‘1c.c CO. 
—In another case there was bo’ 
the magnesium was volatilised and condensed in 
great purity—about the neck of the retort, 


In the &% Rendus of the Paris Society of Civil Engineers 
is a paper by M. Tresca, giving the results of experiments on the 
deflection of iron and steel rails, between the limits of elasticity 


and rupture. They show that for these two me of ordinary 
commercial character, the coefficient of elasticity is nearly the 
same and may be designated by the equation #. = 21 x 10°, thus 
co his special experiments in 1857 and 1859 upon Swedish 
irons and the cementation steels which are made from those 
irons. He finds that the limit of elasticity, for a given bar, may 
be extended in proportion to the strains to which it had been 
previously submitted, and that the elastic limit may be pushed 
almost to ned gp of rupture without the coefficient of elasticit: 
having varied in any perceptible degree. The metal, when it 
comes from the workshops, is in a state of instability, 
which disappears only by use; it becomes, by means of the 
actions to which it is successively submitted in its employment, 
more — and more elastic, but at the same time a little 
more flexible. 

Herr WINKELMANN finds a relation which may be expressed by 
the following equation :— 


m= 


t. is the temperature of the saturated vapour under the re 
of n atmospheres ; da the density of the saturated vapour under 
the same pressure, the density of air being regarded as the unit ; 
d the density of the vapour as deduced from the molecular 
weight; A a constant magnitude which is the same for all 
vapours ; a and b two constant magnitudes which oo upon 
the nature of the vapour. The equation, which holds good for 
the vapours of all fluids that have been investigated, contains 
only two constants which vary for different fluids. These con- 
stants have, says the Journal of the Franklin Institute, a simple 
significance, for example, if n=1,t= 0; i.¢, 6 denotes the 
temperature at which the vapour has the tension of a single 
atmosphere ; if ‘n= 0, =a; at the temperature—a the 
fluid begins to change into vapour. 

In concluding a read before the Royal Society ‘‘On the 
Critical State of Gases,” Mr. William Ramsay, Ph.D., Professor 
of Chemistry in University yoy > Bristol, says :— From these 
observations I would draw the ollowing inferences :—When a 
liquid is heated under pressure it expands, and at the same time 
evolves vapour. The vapour gains in ee ity, while the 
specific gravity of the liquid is rapidly diminishing. The critical 
point is that point at which the liquid, owing to expansion, and 
the gas, owing to compression, acquire the same specific gravity, 
and consequently mix with one another. From the first experi- 
ment it is seen that, on cooling, the liquid contracts more rapidly 
than the and ST. separates as a mist through the 
whole of the tube, and, from its gravity, separates at the lower 
The second experiment shows that when the tube contains 
a small amount of liquid, the left for gas is , and con- 
sequently more vapour must ven off by the liquid before 


coragh gas can be com 
ity as the liquid; the temperature at which the meniscus 
isappears is consequently higher. If cok ge left for gas be 
smaller, the opposite is the case. The fourth, fifth, sixth, and 
seventh Gupetinenhe demonstrate that by suitable means it is 
ble to prevent, or rather to retard, the mixing of gas and 
. They then retain their several refractive indices. If, 
however, time be allowed for diffusion through the capillary tube, 
the whole becomes homogeneous, and the seleaative indices of the 
long as g compressed, pressure rises grad 
of volume, whereas, even above their critical elate, 


liquids are comparatively incom 


O and COz.—The whole of | of it 
stalactites—in | steam engine; and 


till it acquires the same specific | will deal 


MISCELLANEA. 

THE new Electro-Technical Society at Berlin already numbers 
1248 members. Professor Zetsche is the secretary. . 

THe Government of Victoria having resolved to adopt Sir 
John Coode’s scheme for the improvement of Melbourne Har- 
bour, the works have been actively commenced, thereby provid- 
ing occupation for many men without employment. ; 

At a meeting in Ramsgate on Monday evening last, an 
illuminated address and a purse of fifty guineas were presented by 
the Rev. Canon Elwyn, for a committee, to Mr. W. Con- 
quest, C.E,, retiring from the position of borough engineer in 
order to assume a similar position in Folkestone. 

A NEW impetus, says the coe American, has been given to 
the work on the Brooklyn Bridge y the passage and signing of an 
appropriation bill at Al y> ordering the City of New York to 

y 750,000 dols., and the City of Brooklyn 1,500,000 dols.—total 

250,000 dols., to enable the trustees to finish the work. 

THE Victoria Government has consented to place on the esti- 
mates a furthur sum of £100,000 for the Melbourne Exhibition, 
making a total outlay of £320,000 on this account. There are 
large demands for space, especially from American and ¥rench 
exhibitors. 

Mr. G. W. Keetine, M.I.C.E., has been presented with a 
handsome silver centre-piece candelabrum, on one side of which 
is an engraving of the Severn Bridge, and on the opposite side, 
“Presented to George William Keelin , Civil Engineer, ~by his 


friends and neighbo to record their hearty congratulations on 
his successful {completion of the Severn Bridge— opened 17th 
October, 1879.” 


TuE coming cotton crop in the United States will, it is esti- 
mated be less than that of last year. The following figures show the 
ecfimated yield from the various States :—Georgia, 750,000 bales ; 
Alabama, 725,000: bales ; Mississippi, 975,000 bates 3 Louisian: 
600,000 bales; Texas, 900,000 bales; South Carolina, 350, 
bales ; ‘Tennessee, 225,000 bales; Arkansas, 250,000 bales; Mis- 
souri, Illinois, 450,000 bales. The cotton grub is said to be 


TuE Council of the Society of Arts have awarded the Fothergill 
Gold Medal, offered for the best means of protecting ships from 
loss by fire or by sinking, to Mr. Donald Gerrte, .P., for the 
improvement he has introduced into his passenger steamers, 
having for their object the prevention of loss of life at sea from 
fire or accident ; and exemplified in the ship Grantully Castle, of 
the Castle Line of Packets. They further recommend that a 
Sart: of Arts Silver Medal be awarded to Mr. J. W. Wood, for 
his leak-stopper. In answer to the invitation offering the prize, 
thirty-two applications were sent in. ‘These were considered by 
a committee, which has reported on them, and recommended the 
above awards. 

For some ten ionths boring for coal has been going on at 
Moore Park, near Sy » One day early in March the rods 
were lowered, and when they were within 8in, of the bottom, were 
set in motion, when a quantity of oily matter came up 
outside the stand-pipe, and continued to flow for ten minutes. At 
first its ——- was dark brown, and on falling it: became 
Suapediamey ooeiees with a thick foam or froth; afterwards it 
became milky white, and finally changed to water with an oii 
scum on it. On another day, just as ig was commen 
there was a gush of oily matter similar to the first, only that the 
force of this discharge was greater; the flow lasted for half an 
hour before it was replaced by water. It is believed the liquid 
is crude kerosene. 

Unprr their present government the French are multiplying 
the statues erected to their men of science by means of a ublic 
subscription. Not less than three new schemes are, says Nature, 
on foot for that purpose in several parts of the country. A com- 
mittee has been established at Montpellier for Auguste Comte; 
another at Blois, in honour of Denis Papin, a rival of the Marquis 
Worcester, who, according to the French notion, invented the 
@ third at Bar-le-Duc, on behalf of Francois 
Cugnot, an engineer born in the vicinity of that city, who on 1770 
constructed a road Jocomotive. This rudimen steam engine, 
which is exhibited just now at the Conservatoire des Arts et 
Métiers, was tried officially but unsuccessfully in the arsenal of 
Paris more than a century ago. 


Wi have been asked by the rooting. J firms to state that they 
were aw. izes at the Syndey Exhibition for the articles 
mentioned :—Mr, James Howorth, Farnworth, near Manchester, 
gold medal, for his patent revolving Archimedian screw ventila- 
tors. Messrs. Allday and Son, Birmingham, first prizes for 
smiths’ and house bellows, portable forges, iron hearths, portable 
vice benches, &c., smiths’ tools, &c.; second prize for anvils and 
vices. Messrs. James E. and Samuel Spencer, gold medal, for 
‘*anti-corrodo” tubes and fittings, treated by Barfi’s magnetic 
oxide process. Messrs. John Crowley and Co., Sheffield, in addi- 
tion to medals, as previously announced, have been awarded a 
= for their malleable iron castings, of which we have often 
ound occasion to speak highly. 

On the 8th inst. the second of the two large high-class 
senger mail steamers now being built by Messrs. Wigham 
Richardson and Co., at the Nepture Works, Low Walker, was 
launched. The vessels, which ere being built to the order of the 
Compagnie Générale ‘Transatlantique uf Paris, are 320ft. long, 
33}ft. broad, by 254ft. deep. They are being fitted with very 
powerful engines in the Neptune Engine Works, adjoining the 
shipbuilding yard, and they are expected to attain a speed of 
fourteen knots when fully loaded. ‘here are eight more of these 
steamers now being built in. three of the largest yards on the 
Clyde, and they are all expected to be ready for service by the 
end of June. ey are intended for mail and passenger service 
between Marseilles and Algiers, 


metropolis, having m duly ins y the officials of the 
Board of Trade and the Mitcopeliten Board of Works, was 
opened for nger traffic last week. It extends from the 
corner of Kentish-town-road westward along the Prince of 
Wales’s-road, and then turns ert north opposite the Mother 
Shipton tavern at the foot of the Sng 4 which it traverses 
at full length, nearly to the foot of Haverstock-hill. Opposite 
the new Dominican monastery it again turns along the Southamp- 
ton-road, and has its terminus a little short of the Fleet-road, not 
far from the “ o— Oak,” which used to mark the boundaries 
of the parishes of St. Pancras and St. John’s, Hampstead. This 
terminus being only about 800 or 900 yards short of I Hampstead- 
heath, the proprietors are already reaping an abundant harvest. 


Ay exhibition of articles connected with the watch and clock 
trades will be open at Geneva during the latter parts of May. 
June, and July. It will be divided into five groups, devo 
respectively to the raw material, the skilled labour uf the work- 
shop, instruments of mensuration and calculation, motive force 
and transmission, and tools and mechanical contrivances. The 
rewards at the close of the exhibition will consist of di lomas, 
Another exhibition has just been opened at Dusseldorf, which 
with the products of Rhenish Prussia and Westphali 
and will be particularly well represented by the iron and s 
trades. Herr Krupp’s enate works will occupy an important 
p as also those of Van der Zypen and Charlier at Deutz, the 

rm being one of the t rolling stock makers in Germany. 
Another exhibition will be held in July, at Perugia, under sanc- 
tion of the Italian Minister of Agriculture and Commerce, of 
agricultural machinery, in which prominence will be given to 
steam ploughing and cultivation. In 1881 there will be one of 
the same character at Lucerne, while Germany will hold two in 
the next year—one at’ Frankfort, of hides, skins, 


is | making serious ravages among the plantations. 


fur the other probably at Berlin, of all apparatus con- 
necked with bathe and electric treatment of disenec. 


| 
SSS 
* 
/ 
| 
spheroidal state. The fifth law, that of repulsive force j 
at a sensible distance, is represented as the most important, i : 
because antagonistic to universal attraction. Non-volatile bodies E;: 
—as pieces of wax, tallow, stearic or margaric acid, &c.—are : 
suspended in a heated oneal, without vapour or gas arising from i 
their a meg ater dropped, ¢.g., from the top of the 4 
Pantheon, 70 m, high, on a heated capsule at the bottom, is 
repelled instantaneously |yy the repulsive force generated by the ; 
leat in the capsule. 
} 
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ARRANGEMENT OF PUMPS AND PUMP RODS, NORTH STAVELEY. 
THE STAVELEY COAL AND IRON COMPANY, ENGINEERS. 
(For description see page 365.) 
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LETTERS TO THE EDITOR. 


RAIL SECTIONS AND TESTS. 

Sm,—A letter appeared last week in one of the technical 
papers, written by an engineer, on the subject of standard rail 
sections. He points out that in the course of about eight years, 
owing to the — of steel for rails, new Par my rit been 
substituted of the same weight per yard and b same 
designer, so that in speaking of a rail of given weight some con- 
fusion has arisen as to whether the old or new section was in- 
tended. Since both series were designed in less than ten years, 
this is an example of the short duration of so-called standard or 
permanent sections, which ap to be as liable to alteration as 
any other design not pro for general adoption. The letter 

to argue that in ‘order to insure the proper carrying 

out in the manufacture of a given section and specification, the 
author of the satne should be entrusted with the ins 
that such an author could not be responsible for results obtained 
by others “ ostensibly” working to that section and specification. 

ow what is meant by rails ostensibly made to a given section 
and specification? Surely it must imply that either the one or 
the other differs from what the author would have it if he 
looked after it himself in the course of the execution of an order. 
And who would bring about this difference? Would the mer- 
chant modify the form of the section, and lower the tests to get 
an easier price from the ironmaster? Would the latter seek to 
evade the conditions correctly given at starting, or would the 
inspecting engineer lend himself to any such evasion, supposing 
he did not propose it of his own motion ? 
- I confess I do not know what the word “ostensibly ” means 
here to imply. I cannot think that any res ble ccetee vee | 
ironmaster, or engineer would knowingly deviate from requi 
and well-known conditions. Ironmasters especially, who have 
the same sections and specifications to deal with over and over 
again, can surely see no secret about them, and are as qualified 
out of their records to know what is a correct section ne specifi- 
cation to correspond as well as engineers may be, and I am per- 
fectly cortain that they are in a position to discover anything 
inconsistent in the terms submitted to them. Nothing could be 
more evident than the recent instance at the Iron and Steel 
meeting, when an ironworks chemist complained of the same 
falling test being prescribed for steel rails of entirely different 
weights, and justly appealed to the meeting that some uniformity 
and regularity of system in the testing of rails might be esta- 
blished. That is to say, that each engineer should no longer give 
play to his own crotchets ad libitum. 

A certain margin of difference of opinion is, of course, allow- 
able, for it does not follow that any one engineer's specification is 
absolutely infallible. If it be claimed that he who designs rail 
sections should be entrusted with the inspection of the manufac- 
ture, unless such inspection is done for nothing it should in itself 

@ sufficient remuneration without any pecuniary interest in 
sections as designs only, which designs, obably most engineers 
will agree, reyuire no large amount of skill to originate, as witness 
the great number of them. It may be better contended that it is 
a question of the trustworthiness of inspecting engineers and 
their assistants, whether any well-known section or specification 
is really or ostensibly carried out. Any engi o 
sense can be trusted to see that a section is made correctly to a 
drawing, and any inspecting engineer, thoroughly honest in his 
duty, can, with a reasonable amount of practice, sjecify for rails 
that will give good wearing results. It isnot at all likely that the 
whole bod of engineers should have to give way to any one of 
their number in such a matter as rail sections and suitable specifi- 
eations. INSPECTING ENGINEER. 

Westminster, May 18th. 


ion, ani 


PERMANENT WAY FOR STREET TRAMWAYS. 

Srr,—Allow me to make a few observations in reply to 
Messrs. Spielmann and Co.’s letter of May 4th, inserted in your 
last week’s issue, in which they complain that in the description 
of Aldred’s patent rail, in my paper read before the Institute of 
Mechanical Engineers on April 22nd, I had not brought my 
remarks down to date, or, in other words, that I had only 
described the earlier form of rail and chair. My answer to this 
is, that Messrs. Spielmann and Co. knew, as far back as last 
January, that I was preparing a poeee on the above subject to be 
read before the Institute, and I asked them for particulars of 
their system, and invited them to send models to the meeting, 
but all I received was a printed circular. As you are aware, my 

jper was postponed till April, so there was abundance of time 
or Mr. Aldred to have pointed out any modifications that may 
have been made in their system. In the new design of rail and 
chair, as illustrated in their letter, I fail to see any improvement 
over the original ; on the contrary, the web on the chair being 
dispensed with, I am of opinion that the chair will be so much 
weaker that the weight on the rail will, acting as it does through 
the inclined joint as a wedge, tend to break the chairs more so 
than in the original form. I also observe that there are lugs cast 
on the chair inside to oa the rail, and so prevent the rail 
taking a bearing on the chair on its—the rail’s—under surface. I 
would ask how long would this form be in use before the rail 
bottomed in the chair? 

With respect to cross sleepers, experience has shown that all 
perishable materials should be dispensed with as much as possible. 
Another serious objection to cross sleepers consists in the fact 
that where u in conjunction with deep paving setts, the 
sleeper holds up the stones immediately over it, slightly above 
the adjoining ones, and consequently in time the road becomes 
wavy or undulating. It was solely for this reason that the 
Municipality of Paris emphatically refused to allow any system 
embodying cross sleepers to be me | in any part of Paris. 

In reference to Messrs. Spielmann and Co.’s remarks about the 
non-necessity of a base plate, I very much doubt if any new 
ae ree adopted this system that the Board of Trade 
would allow it to be used without. J. D. LARSEN. 

7, Poultry, London, E.C., May 12th. 


ON THE DESIRABILITY OF A MORE EFFICIENT EXPERI- 
MENTAL CONTROL OVER THE WEAR AND TEAR ON 
RAILWAYS. 

Sin,—The amount of capital invested in railways is so large that 

any proposition affording a prospect of reducing wear and tear of 

rolling stock and permanent way by even a trivial percentage 
would deserve attention. In principle the most obvious means 
towards obtaining a control over a system of mechanical opera- 
tions or effects is to acquire a caweteden, by experiment, if 
ble, of the exact +o conditions affecting the results. It 

an admitted fact that practically the entire horse-power 
ny, expended in railway traction is ultimately con- 
verted into heat through friction and concussions in the parts of 
the train, line, &c.—this being the necessary accompaniment to, 
and the consequent rough measure of, the wear and tear, 
neglecting the item of heat developed through air resistance. The 

measure of the horse-power expended in dragging every part of a 

train would therefore be substantially a measure of the wear and 

tear accompanying the traction of that part. There would seem 
to be but little experimental knowledge as to this, i.e , as to the 
exact horse-power expended on carriages of varying construction, 
or even that spent on the train as a whole, more especially by 
varying velocities. That the horse-power required, even when 
the facts are alike, is by no means uniform throughout the train, 
becomes evident when’ the excessive vibration towards the tail 
end of the train, culminating in the last carriage, is taken into 
account, and that more especially at express speeds. That this 
excessive vibration and the attendant wear and tear might be 


d | merely 
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modified or reduced by a judicious adjustment of weights in the 
entire moving system, determinable by experiment, no one will 
probably dou At the projectile-like speeds at which express 
trains move, it will appear evident even a priori that the relative 
distribution of masses—heavy and light carriages—in the system 
cannot be indifferent, but would have an im t influence on 
the total amount of vibration developed in the system, and con- 
sequently on the total horse-power spent in traction, and resulting 
wear and tear. Any one who has only listened to a train ng 
carriage is very a 

speeds perba even sometimes than that produced 

e engine itself. Of course, all this vibration means an equiva- 
lent expenditure of power. Indeed, the amount of energy thus 
uselessly consumed would be obviously equal to that spent by 


special machinery employed to produce the same amount of 
vibration with the carriage not running, since evidently the 
energy to produce a given result is independent of the 


that goes 
means by which that result is attained. This fact is mentioned 

ia it would seem sometimes to be neglected in 
practice, or there would seem to be a sort of involuntary idea 
that because the vibration is attendant on the running, that 
therefore the power that ~ to produce it is less than would 
otherwise be the fact. O oa notien only requires a 
moment’s reflection to dissipate it; but then such ideas that uncon- 
sciously obtrude themselves may often work a good deal of harm 
before it occurs to one to expend thought upon them. It would 
seem, for example, not even to be fixed with any degree of certainty 
whether a light or a heavy carriage would be for the tail end 
of a train, nor would influence of height of centre of gravity 
a me to have been specially taken into account. It appears 
obvious, for instance, that if the drag on the last carriage 
attendant on excessive vibration, more = at express 
speed, were found by experiment equal to that on two or three 
carriages in a more forward position, as might well conceivably 
be, then it would be remunerative to construct a carriage of 
special build for the tail end, internal — being made a 
second consideration, and possibly adjus' with very low 
centre of gravity, as experiment might determine, so as to act as 
a kind of control or check to vibration in rear when screwed up to 
the rest of the train. This latter point may seem an insignificant 
one at first sight, but when it is considered how vast are the 
interests that are involved, and that every improvement, how- 
ever small, admits of a universal application, then even thought 
in relation to small matters becomes well spent. There are, no 
doubt, improvements going on in railway carriage construction, 
such as, for example, those affecting the very important influence 
of wheel base. Four wheels, six wheels, and eight wheels, for 
instance, are being tried, and probably, under certain conditions, 
one system may preferable to another. But, then, are not 
these operations going on very much in the dark, if no efficient 
experimental control exists over the effect of the different 
systems on horse-power expended in traction, and consequently 
on the wear and tear of permanent way and rolling stock, the 
really essential point ? 

Although the p of this letter is more to direct attention 
to the desirability of looking to some means of experimental con- 
trol here than to suggest a special plan, still the following idea 
may possibly be worthy of consideration on account of its 
ap 
ordinary couplings, i.e., as many as desirable, any convenient 
and simple arrangement for indicating the stress on the 
coupling, placed in a suitable position for inspection. This would 
evidently show, from well-known principles, at any given speed, 
and at all times, the horse-power being spent on any 
carti in the train, and consequently the wear and tear 


attendant on the movement of the particular in ques- 
tion. It would indicate the value of different systems of wheel 
base, the effect of making any carriage from the tail end, showing 


the amount of increased tractive resistance due to that position, 
the influence of varying adjustment of mass or height of centre 
of gravity in the rear carriage; the general effect on tractive 
resistance of arrangement of light and heavy carriages in the 
train, i.e., the making up of the train, the effect of changes in 
the construction or form of the permanent way, the relation of 
horse-power spent to velocity of travelling, &c. Tndeed, might not 
the arrangement form a sort of mechanical barometer, if it may be 
so expressed, fluctuating with all the varying dynamical conditions 
affecting railway travelling? At least, it would seem that a 
means of experimental pre | or control over the conditions affect- 
ing wear and tear in train travelling would be desirable; for it 
appears evident beforehand that since deterioration of rollin 
stock and permanent way by wear and tear of traffic is a aah ea | 
item of expenditure, any means that afforded a prospect of exer- 
cising some experimental control over this would be a preliminary 
to economy. hether the suggestion made is in principle the 
most efficient that could be devised for actual practice, or whether 
it might advantageously undergo some modification in carrying 
out, is a secondary matter. It a least be said of it that it 
is simple, and involves only perfectly well-known principles. 

The horse-power transmitted through any coupling by constant 
velocity is, of course, from well-known principles directly pro- 
portional to the stress on the coupling, and at any other velocity 
to the product of the stress into the velocity. Thus we may sup- 
pose, for mere sake of illustration, the indicated stress on a 
coupling to be 625lb., and velocity 88ft. per second—60 miles 
an hour. Then horse-power transmitted through coupling = 
625 x 88 
= 100-H.P., 1-H.P. being = 550 foot-pounds per 
second. The horse-power expended in dragging an icular 
carriage is, of course, simply got by taking the difference of 
stresses on its two couplings, at opposite ends, as the factor in the 
calculation, deducting, of course, any initial stress due to screwing 
- The amounts of horse-power spent and consequent differences 
of wear and tear in the traction of different carriages, due to 
varying position in train, varying construction, changes of speed, 
or in the condition of the permanent way, &c., then would show 
themselves continually by inspection. The variation of horse- 

wer spent with speed of running would seem to be an especially 
interesting point, as this may serve as an approximative criterion 
of the most remunerative running s bably special Lew 
of carriage construction would show themselves particularly 
adapted to high speeds ; others to low speeds. Practical data on 
such points as these would seem to be capable of being especially 
instructive and valuable as additions to knowledge affecting the 
science of locomotion. It is scarcely rer | to observe that 
for comparative, not absolute, results, i.¢., under similar condi- 
tions as to speed, &c., the mere value of the stress on a coupling 
would itself form an indication of the merits of any special system 
of carriage construction, i.e., without the necessity for working 


outthe horse-power, unlessdesired. If only asingle ment for 
indicatin; the stress on the ne were placed on the engine, 
this would probaby be of much value, as showing the horse- 


power expended at different velocities, and in trains differently 
made up, such as the effect of variations in carriage length—i.e., 
variations in number of carriages by the same total carrying 
— of train—changes of wheel base, of permanent way, &c. 
ut at all events the above considerations may serve the pur- 
pose of directing inquiry to a subject that would appear to be of 
practical importance on account of the extensive interests in- 
volved. And it may be observed that valuable data meer | 
the progress of the science of locomotion, when once determin 
by a single series of experiments, become 
ti 


mes. 
In conclusion, it may be worth perhaps to make a few 
more rigi ly the conditions of the 


additional remarks defin 
problem. No one will probably doubt that the science of loco- 


this will constitute an exception to the general march of progress, 


arent simplicity. It would consist merely in attaching to the | 51) q 


thereafter available for | be part 


motion is susceptible of expansion or improvement, or hold that | th 


Thequestion theref: turally b In what particulardirec- 
vement be looked for? Twodirectionsal 


ing, more especially since attention 
has been mainly for a number of years towards perf 

the locomotive. The second heading, viz., improvements wi 
the view to diminution of tractive resistance, appear, there- 
fore, the most hopeful. This also will properly be regarded as 
the more practical object of the two, since it represents the 
prevention of an evil, while i efficiency of locomotive— 
with unchanged tractive resistance experienced by train—can 
only insure an increased speed coupled with an augmentation of 
detrimental wear and tear. The inquiry therefore becomes— 
how may this diminished tractive resistance be best attained? 
Surely the only conceivable answer can be, by _——— of control 
or measurement of the resistances encounte: under varying 
conditions, so as to acquire an exact ‘knowledge which of the 
different systems of construction tried are improvements and 
which are not—so as, in fact, to avoid working in the dark. This 
seems tolerably evident. It only needs, therefore, that attention 
should be thoroughly roused to this subject in order that a remedy 
may suggest itself. S. Totver PREsTon. 

Reedworth-street, Kennington, 8.E., 
May 10th. 


A PROBLEM IN PHYSICS. 

S1r,—‘‘Gravity’s” physical problem or dilemma arises from mis- 
appreciation of the supposed circumstances. The 56 lb. registered 
by the balance is the tension of the rope caused by the half-ton 
weight, one end of the s ring being pulled downwards by the 
weight, the other upwards by the rope. While the L er is 
at rest that tension is equal to the weight of the y; but by 
cutting the rope the tension is annihilated, and the spring, no 
longer supported, ceases to be a weight measurer. Hence there 
is ncthing Toces which to deduce that the body loses weight when 
in motion. If, neglecting the weight of the cage, the rope were 
checked by a tension of 56 1b. at any point in the descent, the 

y would continue to move without further acceleration while 
that tension continued. It is possible to let out rope faster than 
the cage can take it at velocities under 32°2ft. per second, in 
which case the spring will indicate zero. Hence, to be consistent, 
“ Gravity” must deduce that the body loses all its weight before 
that velocity is attained, which conflicts with his other deduc- 
tions. ‘The remaining instance of the train running down an 
incline introduces other considerations, as the resistance of the 
air, &c., and, as enunciated, does not apply to the present case. 

I may add, in conclusion, a body in falling does not lose 
weight, and the graduations on a spring balance denote tensions 
or compressions, not necessarily weights. VERAX, 

Whitby, May 15th. 

ON MEASURING WIND GUSTS, 


Sir,—I am not aware that any satisfactory method has yet 
been applied to the measuring and ee the pressure of 
sudden gusts. After various plans suggesting themselves to me, 
I venture to submit the one that seems to me to be the most 
probably attended with the best results. As the gusts come from 
irections of the compass, the first requirement is motion of 


the a; tus in any direction freely; the next, equal surface 
pref: 5 oy every direction, which conditions limit us to a sphere 
suspended on an universal joint. If this sphere be made hollow, 
suitable means may be taken by arrangements in the interior to 
record its movements. For example, for rough measurements to 
within a few pounds, the inner surface might have a series of 
rings made on it, such that on the tilting up of the sphere shot 
would roll into them and remain in the highest it had been ele- 
vated to. I can fancy many other methods adopted, e.g., a suit- 
ably placed pencil might be made to mark on paper the amount 
of displacement, and so also the exact direction of it. Whether 
it would be well to give the sphere sufficient weight to allow of 
motion through a small are only, or make it light enough to 
traverse a considerable arc, I am not prepared to say. The 
uating would be either a matter of calculation, or better, of 
irect experiment for each instrument. W. T. FarquHar. 
Pitscandly, Forfar, N.B., April 29th. 


[Howlett’s anemograph, described on page 376, meets our 
correspondent’s views. ]—Ep, E. 


THE FOUNDERING OF THE AMERICAN, 


Sir,—In the detailed accounts of the loss of the Union 
Company’s steamship American, near Cape Palmas, I notice 
three facts which appear to me to be of special significance :—(1) 
That the ship remained afloat for 7 hours and 20 minutes after 
the injury to the screw shaft tunnel. (2) That the Downton and 
donkey pumps were only in working order for a portion of that 
period. (3) That in the three hours following the 
accident the water rose 18ft. in the after-hold. From these facts 
I make the following deductions :—(1) That had the ship been 
fitted with really powerful —— machinery she could have 
been kept afloat sufficientl ong to reach a place of safety, either 
by being towed or under canvas. (2) ‘That the pumping 
apparatus must be so constructed as not to get out of order. <4 
‘That the pumping machinery must be so designed and arran 
that it can be instantly set to work at full power, even though (as 
in the case of the American), the main engines cannot be moved. 
Downton pumps, and donkey pumps, as usually fitted on board 
ship, appear more adapted for supplying a small volume of water 
ms. pressure—for washing decks and fire purposes—than for 
raising large volumes of water under ne eet little pressure 
—for the lift seldom exceeds 30ft.—which is what is necessary in 
a bilge pump, if it is to be of any use when a ship has received an 
injury to her skin, admitting perhaps 10 tons of water a minute. 
No reciprocating pump of this capacity can be produced of a 
sufficiently moderate size, weight, and cost, as to recommend 
itself to shipowners, consequently some other form of pump 
must be looked for. One which seems to combine the 
essential qualities enumerated above is a centrifugal pump and 
engine combined. A combined engine and pump capable of 
raising 2800 gallons per minute to a height of 30ft. costs less than 
£300. Such a pump would have removed from the hold of the 
American 1¢4 tons of water per minute, or 759 tons per hour. 
The American was of 2474 tons. It will thus be evident that in 
three hours one such pump would have removed from the ship a 
weight of water nearly equal to her tonnage, and inasmuch as she 
remained afloat for more than seven hours almost without the use of 
pumps, it is tolerably clear that she would not have foundered at 
all had she posseaned pumps of the capacity, or even of half the 
capacity, I have spoken of, thus saving to the company and the 
country a fine ship, cargo, mails, and specie, and to the passen- 
gers much discomfort and danger, for exposure in open boats in 
the tropics for several days and nights, on short allowance of 
water, is not without its danger to life even if the weather be 
moderate. 

I would suggest that the combined engine and pump should be 
arranged so as to take steam from the main boilers, it could then 
be started instantly. An additional donkey boiler placed at a 
much higher level would also be advisable ; in it steam could be 
raised in the event of the fires in the main boilers being drowned 
out before the pumps had got the water under control. It should 
of the routine of the engineer on duty to see that the 
centrifugal pump was in working order once during each watch. 
The suction pipes of the pump must, of oe be arranged to 
draw from fin aptind ent of the ship. If vessels were so 
fitted collisions and breakages of screw shafts would lose half 
— danger, and many lives and much yalyable property would 

saved, 


: engines ; (2) Diminished tractive resistance attendant on train 
ning. Few will probably expect that relatively much can be 
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Before concluding this I must ex my entire concurrence 
with the views expressed in some of the daily papers as to the 
ig advantages which would be derived in case of shipwreck 


e presence of one or more steam launches amongst the ship’s 
. This would especially be 
hot latitudes. 
May 19th. 


the case in moderate weather in 
STEPHEN Harpine Terry, 
Assoc, Mem. Inst. C.E. 


WATERPROOF LEATHER. 

Sir,—We see a short notice in your last publication stating that 
Messrs. Norris and Co. have a a mode of waterproofing 
leather, and you evidently state the circumstance as if it were 
something new. Considering that we have been leather water- 
proofers for more than twenty years, and that our anhydrous (or 
waterproof) leather has been in use since 1860 with great success, 
we suppose other firms find they must also endeavour to make a 
waterproof leather. Many have tried to do so, without infring- 
ing our naan but have given it up in the end, and got th 
supply from us; but the t test as to the benefit of 
yeeerent leather of every kind over leather not waterproofed 
is, will it remain waterproof under constant wear? not if it will 
stand the slight test of five hours’ immersion in water, gaining in 
that short time 64 per cent. of its weight. 

Patent ANHYDROUS LEATHER CoMPANY, 

Portsmouth, May 19th. 


CITY TECHNICAL SCIENCE CLASSES. 
we are requested to give publicity to the following announce- 
ment :— 
Since November last, instruction, by means of lectures and 
tory practice, has been given during the evening in 
Chemistry and Physics as «Ey to the Arts and Manufactures, 
by Professor Armstrong, Ph.D., F.R.S., and Professor Ayrton, 
A.M. Inst. C.E., in rooms at the Cowper-street Schools, Finsbury, 
rented from the Middle Class Schools Corporation, pending the 
erection of special laboratories. On and after May 10th, day 
Classes will also be established, adapted to the scientific require- 
ments of persons — engaged, or intending to engage, in the 
manufacturing industries, he object of these day classes is to 
afford such preliminary training as is necessary for those who may 
desire, later on, to study particular branches of one 
chemistry or physics, for which special accommodation wi!l be 
a we in the new buildings. In view of the importance of such 
owledge it is particularly hoped that employers will encourage, 
and grant permission to, members of their staff to avail them- 
selves of this opportunity of acquiring technical training. Two 
courses, each of twenty-four lectures, in chemistry and physics 
will be given on two afternoons per week during May, June, 
and July, for imparting such know of the general principles 
as is necessary for the after-understanding of the various branches 


of oui chemistry and physics :—~Chemistry, Wednesdays 
and Fridays, at three to four o’clock ; physics, Wednesdays and 


Fridays, at four to five o’clock. Professor Ayrton will also give 
ing; 
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THE CONSERVATORS OF THE RIVER THAMES 
METROPOLITAN BOARD OF 


In the summer of 1879 a Commission, consisting of Mr. Bramwell 
and Captain Douglas Galton, was appointed, with Sir Charles 
Augustus Hartley as umpire, to consider certain matters con- 
cerning the condition of the Thames in dispute between the 
Conservators of the river and the Metropolitan Board of Works. 
We have “ever referred to this dispute, and need only say 
now here, that the Conservators complained that banks were 
formed in the river by the deposit of mud brought down by the 
sewage works of the Metropolitan . The denied 
this yore ye! and asserted that the mud banks, if any existed, 
were created by the neglect of the Conservators to protect the 
foreshores of the river, and to properly dredge the stream. The 
map below shows the sites of the mud banks complained 
f, Mr. Bramwell and Captain Gal after ne much 
evidence, on & — to which Sir C, A. Hartley also 
agreed that report has just been issued. We have dealt 

th it in another place. It is far too long for reproduction in 
our pages, but we give here those portions of it possessing most 


terest :— 

“ The inquiry has been confined practically to a consideration of 
the formation of three banks in Barking and Halfway Reaches, 
which the Conservancy Board allege to have been caused by the 
re of the sewage from the northern and southern outfalls 
at Barking and at Crossness. The three banks complained of 
are Margaretness, Barking, and Crossness banks, their position 
and dimensions are shown on the map, which was put in by the 
Thames Conservators; this chart gives the relative soundings on 
the sites of the banks for 1861 and 1878. According to this chart 
Margaretness bank was formed to the south of mid-channel, and 
extends 1400 yards down stream from a spot 500 yards east of 

tness Point. The mean width of this bank appears to 
be about 300ft., and its mean depth 3ft. Barking has 
formed to the north of mid-channel, and is shown to extend 
1500 yards down stream, from a spot 500 yards west of Bridge’s 
Powder Magazine. The mean width of this bank is about 500ft., 
and its mean depth may be estimated at 4ft. Crossness bank 
has formed to the south of mid-channel, and is shown to extend 
1500 yards down stream, from a spot 500 yards east of Leather- 
bottle Point. The mean width of this bank is shown to be about 
900ft., and its mean depth about 6ft. The cubical contents of these 
banks, as represented, supposing the deep accumulations of mud 
to he sloped down to the of the river, have been estimated 
by the gener of the Metropolitan Board of Works to amount 
to 1,368,721 yards, 

The evidence upon the condition of the bed of the river in 
Barking and Halfway Reaches before the opening of the outfalls 
was prqgner Captain Burstal stated that up to 1861 there 
was no mud bank in the channel of the river between low- 
water mark on one side and low-water mark on the other side. 
The were of gravel and sand—any mud collected was on the 


a special laboratory and tutorial course in electrical eng 
and Professor strong will give a similar course for instruction 
in photographic chemistry. Students desirous of attending either 
of these courses are requested to communicate with the respective 
Professors at the present temporary laboratories, Cowper-street 
Finsbury, E.C.,before May 10th, stating the times at which they 
could attend, and the maximum number of hours they could 
devote to the subject. The present chemical and physical 
laboratories will be open daily—Saturdays excepted—from 10 a,m. 
to 1 p.m. and from 2 p.m. to 5 p.m.; and every laboratory student 
will be expected to devote from six to twelve hours a week to 


practical work. The ong ee and laboratory instruction 


will be given as before, v A cas lecture 7 to 8 p.m., 
Mondays, commencing May 10th ; laboratory instruction, 7 to 9 
p.m., Fridays, commencing May 7th. Chemistry, lecture 8 to 9 
= Mondays, commencing May 10th ; laboratory instruction, 

to 9p.m. Wednesdays, commencing May 5th. e subject of 
the evening physics lectures will be ‘‘ Steam.” 


SYLLABUS, 

The Steam Engine—use of the various parts: pressure of steam 
and of gases at different temperatures ; measurement of tempera- 
ture; work done by an engine; dynamometers, indicator-dia- 

ms, construction of indicators for high speeds ; heat produced 

y fuel, measurement of heat; conservation and dissipation of 

energy ; waste of heat in ordinary engines; efficiency of high- 

ssure, low-pressure, condensing engines ; efficiency of perfect 

eat engine ; possible improvements in heat engines ; construc- 

tion of boilers, efficiency of various kinds; priming; governors ; 
parallel motion; safety valves, explosions, &c. 

The Locomotive Engine—construction; link motion; boiler ; 
injector; stability of locomotive; framing; traction; brakes, 
continuous ; permanent way, stability of ; rails, &c. 

The Marine Engine—resistance to motion, stress and strain; 
paddle wheels, featherings; screw propeller, slip, efficiency ; 
marine boilers, &c. 

The subjects of theevening chemistry lectures will be ‘ Fuel” 
1—6); ‘‘Electro-deposition of Metals” (Lectures 


SYLLABUS. 

Lectures 1 to 6,—The various kinds of fuel, solid, liquid, and 
gaseous, used as heating and illuminating agents; their composi- 
tion, properties, and the products of their combustion. Methods 
of determinin heating power of fuels; the amounts of heat 
developed, and the temperatures attained, by the combustion of 
various fuels, Gas furnaces ; Siemens’s regenerative furnace ; the 
oxy-hydrogen plow-pipe. The employment of electricity in 
fusing metals. Methods of maintaining constant temperatures. 
Lime salts, &c., in water, the cause of furring in boilers ; methods 
of effecting their partial removal; priming. The nature of flame; 
illuminating power of various fuels, how determined, conditions 
affecting illuminating power. 

Lectures 7 to 12.—Relation of energy of chemical action to other 
forms of energy ; Cp ome principles of generation of electric 
currents by chemical action. Construction of different galvanic 
batteries ; explanation of chemical principles involved in their 
_ working ; Ee arisation. Laws of electrolysis. Conditions on 
which the deposition of pure metals depends. Solutions used in 
electro-depositing various metals; their omy tion ; influence 
of varying conditions on the character of the deposit. Cleansing 


and preparing articles to receive deposit. Methods of testing 
purity a“ strength of depositing solutions. Insulatirg 
materials, 


Fees. 
of 24 Day Lectures (May, June, and 


res, —Course (Mi s. d, 
July) on Physics or Chemistry with special refer- 
ence to their Industrial Applications.. .. 50 
Course of 12 Evening Lectureson Steam .. .. .. 2 6 
Course of 12 Evening Lectures on Fuel and Electro- 
deposition of Metals... 26 


Laboratory Instruction (May, June, and July), inclusive 
of apparatus and material :— 
Day C for Students attending 6 hours a week.. 5 
Day Classes for Students attending 12 hours a week 7 
Special Courses :— 
Tutorial and Laboratory Course in Electrical Engi- 


Admission to a single Evening Lecture, Sixpence. 
At the close of the session, a professor’s certificate and a prize 
£1 1s., or books to the value of £1 11s. 6d. will be awarded to 


sufficient merit in each of the classes, 
istinguishes himself most in each of the 
wishing to join the 
r. p Magnus, secretary, Gresham College E.C, 

wishing to attend the day classes are requested 
application. 


the first student showin 
and to the student who d 
laborato: 
apply to 
tudents 
early 


foresh Mr. Fennell stated that up to the last twenty years 
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vert into comparatively slack water, places where formerly the 
run of the tide was stron; 

The average volume of water which flows Png Crossness — 
ebb tide being from 2,148,000,000 to 2,600,000,000 cubic feet, it 
’ would, upon the basis of Mr. Keates’s estimate, contain between 
6000 and 7000 tons of suspended solid matter, of which the 
greater would be mineral matter. The above-nientioned 
volume flows past the outfalls twice a day, and thus the amount 
of solid matter in the water daily carried past the outfalls would 
be between 13,000 and 14,000 tons, of which by far the greater 
proportion is mineral matter. It is a well recognised principle of 
river maintenance that if the normal section of a river 
increased at any part without there being a correspondingly 
increased quantity of water passing through the section, then, 
unless the water of the river is free from suspended matter, depo- 
sition will take ae in same portion of that length of the river 
the section of which has been abnormally increased, and will con- 
tinue to do so until the channel be reduced to the same value asa 
water-way that it possessed prior to the increase. This will be 
attained when, by the deposition and consequent formation of 
banks, the sectional area is brought back to the normal section— 
or under certain circumstances of improved hydraulic mean 
depth, when the section is reduced to something less than the 
original normal section. The dredging operations to which we 
have alluded, carried on by the Conservators, or sanctioned by 
them, have removed material and increased the sectional area of 
the river, and have altered the direction of the strength of the 
flow of the current and tide. This has caused deposition of 
matter suspended in the water to take place in those parts of the 
reaches where the diminished velocity has invited deposit, and 
a complete equilibrium off Crossness has not yet been attained. 


We received much very interesting chemical and microscopical 
evidence upon the composition of the banks. It was on 
both sides that a proportion of the organic matter contained in 
the sewage which enters the river becomes oxidised sooner or 
later ; but the chemists who gave evidence were not ed as to 
the extent to which, or the rapidity with which, this change 
takes place. The evidence of Dr. Fran i E.R.S., was 
direc to show by chemical analysis that the amount of 
matter in the banks derived from sewage was larger than 
that in mud taken higher up or lower down the river. 
Dr. Tidy supported this view, and furnished a series of beau- 
tiful drawings of microscopic objects to demonstrate that there 
was a larger proportion of organic matter identical with that 
found in fresh sewage on the surface of the banks than in mud 
taken from other portions of the river. Mr. Keates, on the other 
hand, argued from a large number of analyses that, except in 
the immediate neighbourhood of the outfalls, that is to say, close 
to the outlets of the sewers, it is impossible to say by the chemical 
examination of the banks that they are formed under the influence 
of sewage or by accretions arising from the presence of ne 
These views were corroborated by Dr. Dupré. Dr. Abel, F.R.8., 
stated that the chemical analyses afforded no means of arrivin: 
at an opinion as to whether the banks had been recently form 
by the deposition of sewage on them. He further stated that 


_ 


the foreshore of the river in the reaches where the outfalls are 


situated was om equal as regards its freedom from mud to many 
places above Richmond ; that the foreshores consisted of vel 
and sand ; and that he could get out and walk on them without 
soiling his fishing boots. It appears that between Halfway House 
and Jenningtree Point there was a station for colliers, where 
twenty-four colliers could be anchored, three abreast, lashed so 
as to swing together to wait their turn for going up to the pool. 
Vessels drawing 14ft. and 15ft, had water enough to lie there and 
swing. This station continued to be used till 1860, when the 
trade was taken up by steam colliers. 
the bottom—which at that time served as a bn, om anchorage— 
was then gravel; another that it was a 0: 

nesses stated that little mud was observed till 1866 ; that in 1867 
a vessel went aground on a place near the southern outfall, where 
the water was thought to be deep; that a fresh survey was then 
ordered, and a considerable accumulation of mud was found oppo- 
site the southern outfall. But on the other hand, a plan was put 
in showing numerous places marked as mud on the survey by 
ames Conservators in 1861 in localities where mud banks now 


exist. 

The condition of the river for navigable purposes, as shown by 
a comparison of the Admiralty survey for 1833 with the Con- 
servators’ surveys for 1861-1870 and 1879, shows that mainly in 
consequence of a larger body of tidal water, due to the removal 
of London and Westminster Bridges, and to the dredging away 
of extensive shoals, the river had been so much oa 3° Age between 
1833 and 1861 that in the latter year not only had the minimum 
width of the 6ft. and 9ft. channels been increased 100ft. and 


200ft. respectively, but a new 12ft. and a new 15ft. channel had | 


aera ee in the navigation from Ware Point to Jenningtree 
nt. 

Comparing the contours of the three banks in 1861 with 1833, 
as measured from fixed points on shore opposite the centre of, or 
nearly so, of each bank, it “er that during an interval of twenty- 
nine years the 6f¢., 9ft., 12ft., and 15ft. contours off Margaret- 
ness bank had retrograded, either owing to dredging or natural 
scour, or to both combined, 200ft., 220ft., 270ft., and 400ft. respec- 
tively ; that the contours off Barking bar.k had remained almost 
stationary ; and that whilst the 6ft., 9ft., and 12ft. contours off 
Crossness bank had receded 100ft., 110ft., and 180ft. respectively, 
the position of the 15ft. contour was practically the same. From 
a similar Pges ag between 1870 and 1861, it would appear 
that whilst off Margaretness bank a retrogression had taken 
place in the 6ft., 9ft., and 12ft. contours, of 60ft., 10ft. and 50ft. 
respectively, the 15ft. contour had advanced 70ft.; that off Barking 
bank, whilst the 9ft., 12ft., and 15ft. contours had advanced 20ft., 
50ft.,and 70ft. respectively, the6ft.contour had remained stationary, 
and that off Crossness bank, whilst the 6ft. and 9ft. contours 
remained practically the same, the 12ft. and 15ft. contours had 
advanced 400ft. and 300ft. respectively. A comparison between 
1879 and 1870 shows that off Margaretness bank the advance of 
the 6ft., 9ft., 12ft., and 15ft. contours was 7Oft., 80ft., 70ft., and 
30ft. res vely ; off Barking bank 380ft., 30ft., 20ft., and 50ft. 
respectively ; and off Crossness ban 130ft., 500ft., 200ft., and 
110ft. respectively. Lastly, the result of a comparison of the 
surveys of 1879 and 1861 points to the conclusion that the con- 

in ual removal which was begun prior to 1861, of Bark- 
ing shelf shoal, Leather-bottle shoal, and es; 


pecially of Dagenham 
shoal, on or immediately off which from 1861 to 1870 dredging 
had been going on equivalent to the work of a steam dredger for 
sixty-two months, and from 1870 to 1879 for ripe ye months 

manner had been to divert the current, and thus to con- 


One witness stated that | 
am. Other wit- | 


the specific gravity of a mean of nine samples of mud from the 
“son punt the banks under discussion was 2°57, and the 
specific gravity of mud obtained from seven samples of borings 
in the banks was 2°62. Dr. Sorby, F.R.S., from a microscopii 
examination of the mineral matter alone in the mud, concluded 
that the material in the banks is identical with the ordinary mud 
carried up and down the river, with the addition of a few per 
cent. of materials such as would be derived from the sewage. 
The bulk of the matter in suspension in the river water must 
find its way eventually to the sea; but whilst it remains in the 
river, oscillating up and down with the tide, it is ready at any 
moment to deposit in slack water; and it follows from the fact 
that suspended matter in the tidal stream contains a proportion 
| of matter derived from the sewers that some proportion of that 
matter is present in the banks. This was practically agreed to by the 
representatives of the Metropolitan Board. The Commission 
finally determine :—‘ That the Barking and Halfway Reaches, 
where the three banks are situated, are now better for navigation 
than they were before the outfalls were opened; that is to say, 
vessels of greater tonnage and greater draught of water can now 
steam up or down, or can now be towed up or down the river, 
than the vessels which could pass in these manners before the 
dredging was executed ; but at times, viz., near low-water, sailing 
vessels of a certain draught of water cannot make as lon “boards ’ 
when tacking to beat up or down the river as they could before the 
banks came into existence. In this limited sense only do we 
determine the banks to be obstructions to the navigation. 
That each of the three banks has arisen from the dredging opera- 
tions in Barking and Halfway Reaches, carried on by the Con- 
servators of the Thames, or sanctioned by them, such dredging 
operations having removed material and having incre the 
sectional area of the river, and altered the direction of the flow of 
the currents and tide, so as to produce a diminished velocity in 
those parts of the reaches where the banks are situated, thereby 
causing a deposition of matter suspended in the river, and the 
formation of the three banks. That the water in the tidal por- 
tion of the Thames contains a considerable amount of suspended 
matter, derived partly from the basins of the Thames and its 
tributaries, partly from the washing away of the foreshores of the 
tidal estuary where unprotected, partly from material brought up 
from the mouth of the river by the flood tide, partly from sand 
and mud stirred up in the course of dredging operations, partly 
from denudation of the river bed, geri from sewers in districts 
outside the metropolitan area, and partly from the sewers of the 
Metropolitan Board. ‘The proportion contributed from this 
latter source is small as compared with the total amount of sus- 
pended matter in the whole volume of tidal water which flows 
| past the outfalls on every tide. That the three banks are com- 
| posed of matter which had been held in suspension in the water, 
| and had been derived from the several sources above mentioned. 
Whilst, therefore, the sewage from the metropolitan outfalls may 
| have wentatnibed to their contents, the three banks cannot be 
| said, in the sense of the Act of 1870, to have arisen from the flow 
| of sewage at the outfalls, and we. are therefore of opinion that 
| the Metropolitan Board of Works should not be called on to 
| remove, or contribute any portion of the expense of removing, 
| the three banks, or any of them. That the said Conservators 
| and the Metropolitan Board of Works do each bear their own 
costs of the reference, and pay one-half the costs of this — 
the 


and determination, and that if either y shall in the 
| instance the whole or more than half of the costs of 
rt the other shall repay so much of 
| the amount as shall exceed the half of the said costs.’” 
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FOREIGN AGENTS FOR THE SALE OF THE 
ENGINEER, ; 


PARIS.—Madame Bovveau, Rue de la Banque. . 

BERLIN.—Asuer and Co., 5, Unter den Linden, 

VIENNA.—Messrs. and Co., 

LEIPSIC.—A. Twiermeyver, Bookseller. 

NEW YORK.—Toe Wittmer and Rogers News Company, 
Beekman-street, 


31, 


TO OORRESPONDENTS. 


*,* We cannot undertake to return drawings or manuscripts; we 


must therefore request correspondents to copies. 

*,* All letters intended for insertion in THR ENGINEER, @ 
containing questions, must be accompanied by the name and 
address of the writer, not necessarily for publication, but as a 
proof of good faith. No notice whatever will be 
anonymous commu 

DeaF.—A to Mr. EB. Paterson, 16, Little Britain, Aldersgate-street, B.0. 

Kinning Park, Glasgow, can supply what 


you want. 
M. C.—Your idea is not new. It has been already suggested by several of our 


Lxo.—You can find the and numbers of all patent specifications 
taken out in Great Britain since 1856 in the Indexes to THE ENGINEER. 

G. A. N.—You will find a series of articles on water power, and its trans- 
pee he gary at Bellegarde, in Toe Enatneer for March 20th and 27th, 
one , and May 1st, 1874, which will, we believe, supply all the informa- 


ire. 
E. W. —The minutes of evidence in the Tay Bridge case, are at present inac 
to 


e ic, and would, indeed, for reasons which we have 
already stated, be . The of the Commissioners will be pub- 


Report 
lished, and will be accompanied by the minutes of evidence, 


CONSUMING SMOKE. 
(To the Editor of The Engineer.) 
§1r,—Will any correspondent kindly inform me if there is an apparatus 
the purpose of coment the pon A me of a public , and if 
Otay 18th is the best and cheapest place to buy such an a) —¥ 


JET PROPELLED STEAMERS. 
(To the Editor of The Engineer.) 
S1r,—I shall be if correspondent can give me the names of 
Liverpool, May 15th. . R. 


CHEAP TREATISES ON DRAWING. 
(To the Bditor of The Engineer.) 

S1x,—I should esteem it a favour if any of your numerous subscribers 
could kindly give me the name of the lowest priced and best work on 
mechanical drawing, including the setting out of wheel teeth, screw 
threads, propellers, &c. The admirable work by Mr. Binns is beyond 
the reach of the class for whose instruction it was compiled. 

_ Anerley, Surrey, May 18th. Inpran INK, 


SUBSCRIPTIONS. 


Tae Enaineer can be had, by order, from any newsagent in town or country 
at the various railway stations ; or it can, if preferred, be supplied direct 
from the office, on the following terms (paid in advance): — 

Half-yearly (including double number)... .. .. £0 148. 6d. 
Yearly (including two double numbers).. .. .. £1 98. Od, 

If credit occur, an extra charge of two shillings and sixpence per annum will 
be made. Tue Enatneer is registered for tra m abroad, 
Cloth Cases for binding Tuk Enatneer Volume, price 2s. 6d. each. 

The following Volumes of Tak Enoineer can be had, 188. each ;— 
Vols. 8, 5, 10, 14, 21, 24, 25, 26, 88, 30, 40, 41, 42, 48, 44, 46, and 47. 
A complete set of Tuk ENGIngEr can be made up, comprising 47 volumes. 


Foreign Subscri 
received at the following rates :—Subscribers 
following rates will receive Tok ENGINEER weekly and post-free. Sub- 


Remittance by Post-office Order. —- Australia, Belgium, Brazil, British 
Columbia, British Guiana, Can Cape of Good “4 Denmark, 
France (Paris only), Germany, Gibraltar, India, 4 Japan, al 
Natal, Netherlands, New Brunswick, Newfoundland, New ith Wales, 
New Zealand, Portugal, Roumania, Switzerland, Tasmania, Turkey, 
United States, West Coast of Africa, West Indies, China vid Southampton, 
Cyprus, £1 16s. 

Remittance by Bill in London.—Austria, Buenos Ayres, Ceylon, France, 
and Algeria, Greece, Ionian Islands, Norway, Parama, Peru, Ri 
Singapore, Spain, Sweden, £1 16s Chili, Borneo, and Java, £2 5s. India 
vid Brindisi, £2 5s. 


DVERTISEMENTS CANNOT BE INSERTED UNLESS DELIVERED BEFORE 
o’cLock on THuRSDAY EvxNING IN EACH WEEK. 
*,* Letters reloting to Advertisements and the Publishing Department of the 
“paper are to be addressed to the Publisher, Mr. Riche ; all 
other letters to be addressed to the Editor of Tak Enainger, 163, Strand, 
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Tue Instirution or Crvit. May 25th, at 8 p.m.: 
ion. (1) “Phe Manufacture and of Portland Cemen 
. RE., and Mr. Gilbert R. Red- 
we, Assocs. Inst. C.E. ent Concrete, and some of 
A ." by Mr. Edwin A. Bernays, M. Inst. C.E. (8) “ Port- 
= t ; its Nature, Tests, and Uses,” by Mr. John Grant, M. Inst. 
Tae Society or TeLecrarH — Wednesday, May 26th, 
at “A 


Council at 7 , ordin general meeting 
Decade int the History bf Bnglish y,” by Mr. Edward Graves, 
hon. treasurer, 

DEATH. 


On the 18th inst., at Manchester, Mr. Jonw Cameron, aged 62 years. 
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THE ARBITRATION ON THE METROPOLITAN MAIN 
DRAINAGE OUTFALLS. 

THE result of the proceedings taken by the Conservators 
of the Thames against the Metropolitan Board of Works 
has the advantage of conclusiveness.. The Conservators 
were of yaa that certain mudbanks, situated from 
eleven to fifteen miles below London Bridge, were due to 
the action of the main drainage outfalls. ese authori- 
ties, therefore, demanded that the Metropolitan Board 
should remove such mudbanks, or pay the cost of their 

and should henceforth keep the river free from 


which the 


such obstructions. In their communications to the 
Metropolitan Board on this subject, the Conservators 
made reference to the report of se Calveras showing 
the extent to which the river was affected by the outfalls; 
but in the actual proceedings under the Thames Naviga- 
tion Act of 1870, Capt. Calver’s report was dropped out 
of sight. In fact, towards the close of the case, the 
sewage formed little more than an incidental part of the 
inquiry. Mr. Pope, Q.C., the as counsel for the 
Conservators, in his concluding address before the 
arbitrators and the umpire, went so far as to say :—‘“I 
desire to guard myself against the necessity of asking 
you to consider whether these banks are com 0 
material which comes from the sewers.” hy 0 
deemed it enough for his purpose if he could show that the 
mudbanks were in some way caused by the outfalls, even 
though they might not be “composed” of sewage matter. 
At the same time all mention about the pollution of the 
stream, including the famous “sewage zone,” was laid 
ey aside, the point at issue being simply as to the 
alleged obstruction to the Sn 17 we On the other side 
it was acknowledged by Mr. Bidder, Q.C., in his final 
address, not only that the mudbanks were in existence, 
but that “ they lees to be — shortly after the 
opening of the outfall sewers of the Board.” With so 
little demanded on the one side, and so much conceded 
on the other, it was seemingly a very ible thing for 
the Conservators to win the day. Nevertheless, the 
verdict went eg against them. The award gave 
them one crumb of comfort, seeing it contained an 
acknowledgment that the sewage from the metropolitan 
outfalls “ may have contributed ” to the substance of the 
mudbanks ; but this was overruled by the more conclu- 
sive part of the award. Having declared that the 
proportion of matter contributed from the outfalls was 
‘small a3 compared with the total amount of suspended 
matter in the whole volume of tidal water which flows 
past the outfalls on every tide,” the arbitrators went on 
to decide that “the three banks cannot be said, in the 
sense of the Act of 1870, to have arisen from the flow of 
sewage at the outfalls ; and we are, therefore, of opinion 
that the Metropolitan Board of Works should not be 
called on to remove, or contribute any portion of the 
expense of removing, the three banks, or any of them.” 
he unanimity with which this award, or “ determina- 
tion,” as it is styled, has been arrived " fre it the 
greater force. Captain Douglas Galton, C.B., the arbi- 
trator appointed by the Conservators, was one of the 
referees cree by the Government to examine the 
lan of the main drainage works as prepared by Sir 
oseph Bazalgette soon after the creation of the Metro- 
politan Board, and in that capacity he objected to the 
situation of the proposed outfalls. When Captain Cal- 
ver’s report Captain Galton appealed to it as 
showing that his 
The evidence must have been oF, to a degree that was 
overwhelming to have reconciled Captain Galton to the 
act of signing a report and a “determination,” which 
went so far towards disproving the accuracy of his pre- 
vious conclusions. Another feature in the document is 
that it virtually—though not expressly—charges the Con- 
servators with unskilful dredging. By this dredging 
“they have altered the direction of the flow of the cur- 
rents and tide, so as to produce a diminished velocity in 
those parts of the reaches where the banks are situated, 
thereby causing a deposition of matter suspended in the 
river, and the formation of the three banks.” The posi- 
tion and character of these banks is singular, They came 
into existence after the outfalls were opened, but they 
were caused by the dredging, and not by the outfalls. 
Despite the existence of these banks, and notwithstand- 
ing the particular period at which they presented them- 
selves, it is declared—* That the Barking and Half-way 
Reaches, where the three banks are situated, are now 
better for navigation than they were before the outfalls 
were opened.” There is greater depth in the stream at 
high water than formerly ; but on the other hand, there 
is less navigable breadth near the time of low water. On 
this latter account there is a certain “limited sense,” in 
banks are declared to be “ obstructions to the 
navigation.” Taken in its entirety, we suppose the 
dredging is to be approved ; but if so, the banks must be 
looked upon as necessary evils, and nobody ought to be 
blamed for them. In the next place, if the navigation is 
practically better now than it was before the outfalls 
were opened, the Conservators had no ground of com- 
plaint, but rather of congratulation. Perhaps they would 
say that if there were no banks at all, things would be 
better still. Hence, if the banks were made of rn 
or caused by the outfalls, the Conservators might deman 
their removal ; but in the opinion of the arbitrators, 
sewage has nothing to do with the mudbanks. Hence 
the banks may remain, unless the Conservators prefer to 
get rid of them, doing so at their own cost. But if the 
navigation is better before, and the navigation was 
good enough then, why meddle with the at all? 
erhaps, as a matter of fact, the navigation was not so 
good as it should have been in the first instance. This 
consideration, however, cannot affect the Metropolitan 
, and it was not the duty of the arbitrators to 
show what should have been the state of the river before 
the outfalls were opened. 

Had it been shown that the sewage outfalls were 
seriously inculpated in the formation of the mudbanks 
now existing in their vicinity, the terrible picture drawn 
by Capt. Calver would have been looked upon as true, 
and the ratepayers of the metropolis would have been 
threatened with a duplication of the expense of the 
main drainage works. It should be observed that Capt. 
Calver’s report, although it led to the recent arbitration, 
was by no means the earliest phase of dispute. The 
famous Barking inquiry, conducted by Mr. Rawlinson at 
the instance of the Home Secretary, in accordance with 
@ memorial from the inhabitants of Barking, was the first 
chapter in this history. Ata more recent period there 
were communications between the Conservators and the 


Board in respect to the mudbanks, and now at last the 


objections were justified by the event. | Ca 


arbitration proceedings have run their course. The 
scientific authority and legal force of the present decision 
will, it is to be hoped, lay at least one part of the ques- 
tion to rest. The Metropolitan Board chose a highly 
efficient arbitrator in the person of Mr. F. J. Bramwell, 
and the Conservators made an equally wise choice in 
selecting Captain Galton. With Sir Charles Hartley as 
umpire a powerful triumvirate-was formed. Each party 
mustered all its strength for a conflict, and_ brought 
forward witnesses of the best reputation. The Con- 
servators produced twenty-four witnesses and the Metro- 
politan Board seventeen. The inquiry has been a costly 


f| one, the amount expended on the two sides being pro- 
babi og 


y enough to remove all the mud in the three ba 
but the scientific evidence will possess a lasting value for 
those persons who wish to study the régime of a large 
tiver subject to artificial influences, though it will be no 
easy task to dive into the shorthand writers’ printed noon 
extending over twenty-five days. The report is a useft 
compendium of the principal data, and portions of it will 
be found, together with the “ determination,” in another 
rt of our columns. The circumstance that the entire 
ocument, including the report and the conclusions 
founded on it, is endorsed by the signature of Sir Charles 
Hartley, is highly satisfactory, as showing that no mere 
halting decision has been arrived at. The approval 
expressed by the umpire is unhesitating, and so far the 
ratepayers may be said to have as good a result for their 
money as they could expect. 

To the Metropolitan Board, the decision of the arbi- 
trators must be highly satisfactory. avon, | the official 
staff none ean be supposed to hag ser more heartily than 
Sir Joseph Bazalgette. Had it been declared that the 
outfalls were creating the mudbanks, it might still have 
been said that the main drainage works were a monument 
of sogenenns skill ; but the fact that the outfalls were 
blocking up the river would yet have been considered a 
serious blot on the general design. An extension of 
the outfalls to Sea Reach would have added enormously 
to the cost of the metropolitan drainage, besides render- 
ing useless a a of expensive work in connection 
with the present outfalls. But it will be asked whether 
all that Capt. Calver wrote is to be looked — as a myth? 
If Sir Joseph Bazalgette bears a heightened reputation as 
an engineer in consequence of the decision now recorded 
by three eminent men, what is the effect on the scientific 
reputation of Captain Calver? This point is easily 
answered inasmuch as the inquiry just concluded was 
limited solely to the question of the navigation. The river 
might be as foul as the Fleet Ditch in yo of yore, but 
if the mud-banks were formed mainly by causes irre- 
spective of the sew all the abominations of the 
stream would be as nothing in the eyes of the arbitrators. 
Unfortunately, while this view of the case may support 
ptain Calver, it leaves the ratepayer open to the dis- 
quieting apprehension that he may yet have to contribute 
his share towards a few millions more in order to get the 
outfalls carried further off. Dirty water is good enough 
for a purposes, but serious sanitary objections 
may apply to it which will be likely to meet with atten- 
tion in certain quarters. It would also appear that there 
are some data of a sanitary character in the evidence 
laid before the arbitrators. Much of this evidence was 

o and con., yet there was a completeness in the results 

rought forward by Mr. Keates, the consulting chemist 
to the Metropolitan Board, which evidently impressed 
the arbitrators with an idea of its accuracy, and tended 
to the conclusion that the addition made to the 

uantity of suspended matter in the Thames by the dis- 
charge at the outfalls must be small. 
More directly still, it was stated by Mr. 

brought numerous analyses in support of his asser- 
tion, that the chemical constitution of the mud 
banks near the power except at points close to 
the outlets, was practi the same as the constitu- 
tion of mudbanks gene throughout the course of 
the river. In reply it might be said that there was 
sew everywhere. Yet if the outfalls were the chief 
offenders, direct evidence to that effect was naturally to 
be looked for ; and this was not forthcoming in such a 
shape as to convince the arbitrators, even though one 
of them was the chosen representative of the er- 
vators, and was known to have disapproved of the 
situation given to the outfalls, as being badly adapted 
for sending the sewage away seaward. : 

With regard to the arbitration proceedings, we may 
observe that they seem to have been conducted in an 
excellent spirit on both sides, thereby facilitating the 
solution of a very difficult problem. The award of the 
arbitrators, “that the said Conservators and the Metro- 


politan Board of Works do each bear their own costs of 


the reference, and pay one-half the costs of this report 
and determination,” may be looked upon as indicating 
that the case was one which properly required to be 
investigated. Whether in future years this subject will 
— come up for consideration is perhaps a point not 

together to be lost sight of. Complaints as to the 
pollution of the stream are still admissible, though par- 
tially precluded by the present decision. One practical 
point seems to threaten the Conservators. Seeing that 
they demanded the removal of the Barking and Crossness 
mud banks by the Metropolitan Board, are they not bound 
in reason now to remove these banks themselves? It wouid 
seem by the report of the arbitrators that the Thames is 
an obstinate river, determined to have mud banks some- 
where. The Dagenham shoal was removed, and forth- 
with there sp’ upa mud bank at Crossness, just oppo- 
site. This ugly bank continues to grow at the rate of 
30,000 cubic yards per annum. The nay Dae 
Margaretness banks, which are the two others complained 
of, have remained unchanged during the last three years, 
but were originally occasioned by the almost complete 
removal of Harking Shelf shoal and Leather Bottle shoal. 
Slack water was thus created, and deposition ensued. 
On the whole, the dredging is considered to have done 
py to be beyond the reach of science 


but it 
better, ff the dredging, aud not tse outfall, has 


eates, who 
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caused the mudbanks, it is reasonable to suppose that 
the dredging might be differently managed for the future 
with advantage to the navigation. 


COMPOUND AND SIMPLE ENGINES IN THE NAVY. 


Ir appears that it may be taken for granted that the 
compound engine will reg the simple engine in the 
Navy, as it has done in the mercantile marine; yet the 
simple engine dies hard, and the advantages which the 
compound engine possesses over it for naval purposes do 
not present themselves in a very striking way. The best 
result obtained practically with compound engines in the 
Navy is a little behind the best result obtained in the 
mercantile marine. The Inflexible and the Nelson may 
be taken as, perhaps, possessing the most economical 
engines in ships of war, and they will require 2°25 lb. of 
coal per indicated horse-power per hour. They have done 
with a little less, but under somewhat exceptional condi- 
tions as to stoking and quality of coal. We shall not be 
far wrong if we regard 2°25 lb. as a standard consumption, 
which, it would not be safe to say, can be much, if at all, 

uced in the case of any engines now afloat in the Navy. 
It has been the desire alike of marine engineers and 
Governinent naval architects to reduce the weight of their 
machinery as much as possible; and in the case of the 


_ Nelson this has been done by practically dispensin 


with cast iron framing, and mounting the inverte 

cylinders on slender wroughtiron columns. The design is 
as a whole, one that no shipowner would think of 
adopting ; as well because of its excessive costliness as 
because of the doubt which cannot fail to exist as to the 
durability of a structure, the ability of each member of 
which to bear the strains thrown upon it depends on the 
assistance which it receives from its fellow members. It 
is well known, however, that engines in the Navy are 
not hard pressed more than once or twice in their lives ; 
and a maker may venture to back his luck and put 
lighter machinery into a man-of-war than he dare put 
into a merchant ship. The weight of an engine has, 
however, little or nothing to do with the consumption of 
fuel, and we refer to it here because it is now urged in 
favour of the compound system that it gives a lighter 
engine than the simple system, and it is well that it 
should be understood how this boasted lightness is got. 
Indirectly the weight of an engine influences the con- 
sumption of fuel ; that is to say, for every ton of engine 
weight saved a ton of coal can be carried, or else the ship’s 
—. is diminished, and she can steam at a higher 
speed on a given consumption. There is no reason why 
simple engines should not be made just as light as com- 
pound engines, and our readers will do well to bear this 
truth in mind. Whatever may be urged in favour of 
the compound system, this argument certainly cannot be 


We may compare the performance of the engines of 


~ the Neptune with those of the Nelson. The latter were 


built by Messrs. John Elderand Co. fromthe designs of Mr. 
Kirk, and they have worked on 2 lb. of coal per horse per 
hour we believe, but it will be safest to take the con- 
sumption at the figure we have given, viz., 2°25 lb. The 
Neptune was the Independenzia, built originally by 
Mr. Dudgeon for the Brazilian Government. It will be 
remembered that great difficulty was incurred in launch- 
ing her. She was finally bought by the English Govern- 
ment in 1878. She is 300ft. long, 63ft. beam, and has a 
displacement of 9000 tons. Her armour is 10in. and 
12in. thick, and in her two turrets she will carry four 
38-ton guns. She has a freeboard of 11ft. Her engines 
were built years ago by Messrs. John Penn and Son, and 
are of the ordinary trunk type with vertical surface 
condensers. They are intended to indicate 9000-horse 
power; and the Neptune will, if the result be obtained 
—and there is no doubt but that it will be got— 
have thus one horse-power per ton of displacement, 
while the Inflexible is 11,400 tons to 8000. horse power; the 
Dreadnought 11,000 tons, nearly, to 8000-horse power; the 
Alexandra 9500 tons to 8600-horse power, and the Thun- 
derer 9400 tons to 6300-horse power. Thus the Neptune 
has more power for her displacement than, we believe, 
any other ship afloat either in or out of the Navy. This 
disposes of another argument which we have heard 
urged in favour of the compound system—to wit, that by 
its use alone can very high powers be obtained. The 
engines of the Neptune are almost identical with those of 
the Hercules, which were illustrated in Taz ENGINEER for 
Nov. 22nd, 1867. They have increased boiler power. The 
ow we are 127in. in diameter each, with 47in. trunks, 
e effective diameter is consequently 118in. The stroke 
is 4ft. Gin. Steam is condensed by two sets of 7052 
vertical tubes, 7ft. Gin. long and jin. diameter. The screw 
shaft is 54ft. long and 19}in. diameter. The main 
bearings are 22in. diameter. The propeller is a 
common four-bladed Griffiths screw with a mean 
pitch of 23ft. 3in., and 22ft. Gin. in diameter. The safety 
valves are loaded to only 30 1b. on the square inch. There 
are eight boilers of the rectangular type, each containing 
528 tubes, 3in. diameter and Gft. 7in. long. Each boiler 
has five furnaces, the grates being 3ft. wide, and including 
dead plates, 8ft. long. The engines are fitted with 
expansion gear by which steam may be cut off as early as 
at one-ninth of the stroke, and as late as at two-sevenths. 
When cutting off at the latter point the true expansion 
is aga A a little over four to one. 
he trial trip of the Neptune took place on Thursday 
week. The ventilation of the stokehole was so bad 
that the draught was much impaired, and the stokers 
found it almost impossible to work, the temperature 
rising to as much as 140 deg., while the engine-room was 
not much cooler. As a consequence the best results of 
which the machinery is capable were not obtained. 
During the six hours’ run the greatest power indicated 
was 8627 horses, and the least 7092. The mean boiler 
ressure was 27 lb., and the mean vacuum 27in.; the 
ghest number of revolutions 68, and the lowest 63°4 
per minute ; the mean average cylinder pressure was 
20 Ib. on the square inch; the consumption of fuel was 
at the rate of 2°8 lb. per horse-power per hour. When 


the ventilating a ments have been improved, and 
the stokers can work and the fires burn properly, we 
have no.doubt that the consumption will be brought 
down to 2°75 Ib. per horse per hour, or, say, half a pound 

t horse per hour in excess of the consumption of the 

elson. When the steam was cut off at one-ninth of 
the stroke the power indicated was 5680 horses, the 
speed of the ship being 12°8 knots. With full power she 
attained a velocity of 142 knots, a very satisfactory 
result. 

We have here an instance of what may be done by 
using low-pressure steam properly. The total maximum 
pressure in the cylinder could not have much exceeded 
39 lb. This expanded 4 times would give a terminal pres- 
sure of 101b., and an average pressure of 23 1b. The 
highest average got from the diagrams was, however, 
21°5 lb., so that it is more than likely that the rativ of 
expansion was, as we have said, a little greater than 4 to 1. 
It is not probable that under the conditions the boilers 
evaporated much if anything over 9 lb. of water per pound 
of coal. Thus the weight of steam used per herse-power 
per hour would be 9 x 2°8 or 25°2 lb.; and this is quite 
consistent with our own experience of what may be 
obtained with low-pressure steam properly used. If the 
boilers can be made to evaporate 10 lb, of water per 
pound of coal—not in any way an exceptional perform- 
ance at sea—then the consumption of fuel would fall to 
2°52 Ib. per horse per hour, a very excellent performance, 
far in excess of the results obtained on land with the 
compound engine, save in a very few exceptional cases, 
The causes which have conduced to this satisfactory 
result obtained by Messrs. Penn are twofold. In the 
first place the steam has not been expanded too much— 
a fourfold expansion is about the most economical 
which it is ‘possible to adopt with 40!b. steam—and 
secondly, the steam was superheated. Indeed, at one 
time it reached a temperature of no less than 350 deg., 
that normal to its pressure being 270deg. This caused 
the drying up of the oil used, and made the slide valves 
go so hard as to over-heat an excentric strap. The 
temperature was at last reduced to a safe point. A 
very simple modification in the superheater valves will 
serve to prevent over heating in future. The benefit 
derived from superheating was, however, strikingly 
manifested. 

The engines of the Neptune are certain to work for 
years, and to give little or notrouble. Whether as much 
can be said of the engines of the Nelson is an open ques- 
tion. Time will show. The saving of half a pound of 
coal or so per horse per hour is worth having, principally 
because the space for coal Somer in our war ships is 
limited. Its pecuniary value is little or nothing compara- 
tively, save on distant stations. The engines of the 
Neptune can hardly be said to represent the very best 
that can be done with low-pressure steam, and we have 
uo doubt that Messrs. Penn and Son could by augment- 
ing the pressure to a safety valve load of 35 Ib. or 40 lb., 
and taking special precautions to permit the use of steam 
superheated to nearly 300 deg., cut down the consumption 
of fuel to a point which would leave the compound 
engine very little to boast of. It is quite certain that no 
compound engine working with 30 lb. boiler pressure 
has attained to anything like the economy of the engines 
of the Neptune. 


A WARNING TO LOCOMOTIVE ENGINE DRIVERS, 


In our impression for the 2nd ult. some comments were 
made upon Major Marindin’s report to the Board of Trade 
upon the collision which took place on the Caledonian Rail- 
way on the 24th of January last. In this case the 5.15 down 
express from Carlisle overran the signals at Rutherglen, and 
ran into the tail of a passenger train from Carstairs to Glasgow. 
The brake power of the express consisted of a hand brake 
working one wooden block on each of the six tender wheels, 
the tender weighing 22 tons; a hand brake in the two brake 
vans, each weighing about 9 tons; and a Clark and Webb 
chain brake in two sections. The front section was worked 
either from the front van or from the engine, and had blocks 
on the leading and trailing wheels on four vehicles; and the 
rear section, worked only from the rear van, had blocks on 
the leading and trailing wheels of one composite carriage. 
The express train, thus miscellaneously fitted, was fifteen 
minutes late, and though this was not attributable to the 
driver, he was, of course, endeavouring to make up some of 
this time; but when within 300 yards of the distant.signal he 
slackened speed, reducing it, it is admitted, to thirty-five 
miles an hour at the most. Some shunting was going on near 
the distant signal as he approached, and it seems that he was 
thus prevented from seeing the signal as quickly as he other- 
wise would; but as soon as he got a clear view of the signal 
he promptly employed all the brakes in his power to stop the 
train, namely, the tender brake and the chain brake, though 
he did not, it is stated, call for the assistance of the rear 
guard until within 300 yards of the home signal. All the 
front brakes were thus employed for a distance of 900 
yards, and the rear brakes 300 yards, but the chain brake did 
not act, so that only one-third of the weight of the train was 
braked for 300 yards, and less than that weight for 900 yards, 
and the speed was only reduced to about fifteen miles an 
hour when the train standing in the Rutherglen station was 
reached. ~The driver of the express, William M‘Cullock, was 
tried on the 30th ult. before Sheriff Lees at a pleading diet of 
the Sheriff and Jury Court, Glasgow, on the charge of viola- 
tion of the rules and culpable neglect of his duty in pot 
exercising sufficient vigilance. The rules referred to were, it 
may be stated, made many years ago, and referred to the dis- 
tances necessary for the application of the ordinary brakes in 
order to stop a train within the station or signals. So long, 
however, as these rules remained in force it may, of course, 
be argued that drivers ought to observe them strictly. All, 
however, who have any knowledge of railway working, know 
that a certain amount of freedom or latitude Tsou 
habitual with + to old rules, which, though remaining 
in force,-are tacitly admitted to belong to a previous era. 
The distance necessary to bring a train to a standstill ten 
years ago was at least three times as great as that which 
ought to have been necessary with the train M‘Cullock was 
driving, and it was — in his defence that he had every 
reason to believe that he was in possession of brake power 
that would stop his train in from 200 to 250 yards, while he 
had 900 yards to stop in from the time he admittedly com- 


menced to slow the train. The chain brake, however, failed, 
that part which belonged to no less than four car 
having been shown to have done no work. Thus it was 
urged for: M‘Cullock that his offence did not amount to 
more than an error in judgment. He had placed more 
confidence in the brake power at his disposal than the events 
showed it to deserve. Tn his favour it was urged that he had 
been in the service of the Ualedonian Company for no less 
than thirty-three years, and had been driving passenger trains 
for a quarter of acentury; that during the thirty-three years 
his conduct had been of a most exemplary character, and that 
no accident of any kind had ever befallen a train in his charge. 
Sheriff Lees was however determined to show that he was 
not addicted to the weakness of taking any such considera- 
tions as these into account. In addressing M‘Cullock he 
told him that he had ‘had to try a good many cases of this 
kind, and their nature has generally been that a driver failed 
to notice that the signals were against him. As regards your 
case it appears to me that you rashly and culpably trusted to 
certain possibilities as a means of avoiding a danger that other- 
wise was inevitable. Indeed, it appears to me that your 
conduct on this occasion is more of the nature of infatuation 
than anything else.” This is how he talked of a man who 
had successfully driven passenger engines twenty-five years, 
and from reading so far it would be thought that Sheriff Lees’ 
opinion of the Leaks, which he designates ‘certain possi- 
bilities,” was not very high. But that is not so, for he went 
on to tell the ‘infatuated ” M‘Cullock that he was ‘‘ supplied 
with a brake which has been very happily characterised 
as an emergency brake, and it seems to me that what you did 
on this occasion was to wilfully reeds, age the rule you were 
bound to obey, and ran sg the signals which prohibited your 
advance, trusting that by means of your emergency brake 
you could if necessary bring the train in time to a stop.” The 
utterence of this word emergency seems to have had the charm 
of ‘‘ Messopotamia,” otherwise it is difficult to find any reason 
for the assurance with which Sheriff Lees told the driver who 
had found that the brake was useless in an emergency, that it 
was ‘‘ happily characterised as an emergency brake.” To give 
proof of his sense of his ‘‘duty as guarding the safety of the 
ublic,” Sheriff Lees therefore concluded his address to 
MtCutlock by saying, “I consider I am treating you with as 
great leniency as possible when I make your sentence one of 
four month’s imprisonment.” After this there can be no doubt 
as to what an engine driver may expect if he places we 
confidence in emergency brakes. He must absolutely banis 
from his mind all knowledge of the fact that such a thing is 
on any part of his train, and whether late or not he must take 
plenty of time for stopping whenever he comes anywhere near 
a distant signal. We do not intend to suggest that M‘Cullock 
should be held blameless, for he was undoubtedly to blame 
in allowing the existence of an untrustworthy brake to 
influence, in any degree, his strict observance of the signal 
indications, It is to this that we would direct attention. 


THE WALSALL BOILER EXPLOSION, 


A PECULIARLY disastrous explosion, which took place at the 
Birchills Hall Iron Company’s works on Saturday morning, 
affords another illustration of the pressing necessity which 
exists for discarding the Rastrick boiler. For the informa- 
tion of some of our readers, we may state that this is a 
vertical cylinder with hemispherical ends, set in a kind of 
oven, through the top of which the upper portion of 
the boiler protrudes. Sometimes the bottom is flat. 
Inside the boiler is a T-shaped flue, the cross of the T 
opening at each end into the oven, and the leg of the T 
descending down through the bottom of the boiler and the 
brickwork into a flue communicating with the chimney. The 
flues of two or more puddling or ball furnaces open.into the 
oven. The flame strikes the vertical plates of the boiler, and 
rising in the oven the products of combustion enter the T flue, 
descend the leg, and so escape to the chimney. In some 
cases these boilers have two cross pieces to the downtake 
instead of one. The action of the flame on the vertical plates 
is very severe, burning them and causing leaks in the seams, 
which soon set up corrosion. For this reason these boilers 
ought never to be used, but besides this, when they explode 
their explosion is certain to be disastrous. They resemble 
huge bomb shells, and it has been well said that every brick 
about them becomes a bullet. The explosion at Birchills fully 
bears out this statement; twenty-ive persons have been 
killed and thirty injured, of whom many lie in a very 
dangerous condition. An inquest has been opened and 
adjourned for scientific evidence. The boiler was about 
thirteen years old, It was the middle one of three work- 
ing in connection with another Rastrick boiler, two 
plain cylindrical egg-ended boilers, and one Lancashire boiler. 
All were in work at the time of the explosion. The height 
of the boiler, as nearly as may be, was 26ft. to 27ft.; the 
diameter of the shell about 10ft. 2in., of the central vertical 
flue 4ft. lin., the thickness of the plates in the shell gene- 
rally ;%in., in the tippet plate at the bottom jin., in the 
central vertical flue ;%in. The blowing-off pressure was 
stated to be 30 Ib. or 40 lb., which, is not yet settled. The 
boiler has given way in the lower half, which was rent into 
four fragments, the upper portion being shot upwards. By a 
portion of the debris which was thrown across the canal into 
another works, a bricklayer and his mate, setting some boilers, 
were both struck. One of them was either killed on the 
spot or so seriously injured that he has since died. As tothe 
cause it would be premature to speak certainly. It was 
probably due to the defective condition of the boiler, but the 
matter is still sub judice. Further particulars have yet to 
be taken, and the whole must be very carefully considered. A 
somewhat similar explosion occurred at the Chatterley Iron- 
works on Tuesday, June 26th, 1877, killing eleven persons 
and injuring twenty-four others. In that case the 
boiler was of Rastrick type. In this it had evidently 
undergone repairs. Leakage had taken place at the seams, 
some of the rivet heads were wasted by corrosion, and the 
edges of some of the plates burnt by the flames. The inquest 
at Walsall is to be reopened to-day. Mr. Marten, of Stour- 
bridge, has been engaged by the coroner to report ; another 
engineer has been selected by the mayor. he boiler has 
been under the inspection of the Boiler Insurance and Steam 
Power Company for about two years, and it was, we under- 
stand, thoroughly examined a few weeks ago. 


NORTHERN SHIPBUILDING. 

Ir is worthy of note that at the present time there is in 
the North of England an activity in the shipbuilding trade 
such as has not been known for several years. The strike of 
last year, partial as it was, very greatly restricted the number 
and tonnage of vessels, and at its close the very great anima- 
tion in the iron trade brought into the market a large number 
of orders for new vessels, many of them of a much heavier 
tonnage than those that had been chiefly built in the North. 


q 
a 
4 
i 
| 
i 
4 
‘ 
qj 


May 21, 1880. 


THE ENGINEER. 


875 


These orders are now in course of execution, and since the 
current quarter commenced the launches of new vessels at the 
northern ports have been considerably in excess of those for 
the corresponding period of last year. At the present time 
on the Tees and at West Hartlepool there are not less than 
twenty-four vessels in course of construction, where at the 
termination of the strike last year there were only three. On 
the Wear and on the Tyne, also, there is a correspondingly 
large number of new vessels, to replace many lost in the winter 
or to open out new trades, In most instances iron is still 
favoured, but in two of the Tyne yards, and in one of those 
at West Hartlepool, steel vessels are being built, in the latter 
case for the first time at the pe In the same yard, that of 
Messrs. Edward Withy and Co., rivetting by hydraulic power 
is now being employed, a plant of Arrol’s hydraulic rivetters 
having been provided. In one or two instances the use of 
steel for boilers is also being extended; and with the comple- 
tion of the works that have now been begun in the North for 
the production on a large scale of steel plates, it is probable 
that the use of this matérial for shipbuilding will very greatly 
increase. The prospects of the industry in the North seem 
tolerably bright, for with the fall in the price of manufactured 
iron that has been known for the last two months, there has 
been removed that check to the disposition to invest in steam 
shipping which the previous rapid increase in prices had gene- 
rated, and the class of vessels contracted for having been on 
the average larger, it is probable that the year’s production 
will be amongst the highest known in the North. There 
seems to be an increasing disposition to invest in larger shi 

vessels, for instance, for the Transatlantic trade—and there 
are few vessels of very small tonnage now on the stocks, so 
that both in the number of vessels and in the average tonnage 
the nt year promises to be one of great productiveness 
on the part of the shipbuilding industries of the North. 


LITERATURE. 


A Treatise on Statics ; Containing the Fundamental Principles 
of Electrostatics and Elasticity. By G. M. Mincuty, M.A., 
Prof. of Applied Mathematics in the Royal Engineering 
College, Cooper’s-hill. 2nd Edition. Oxford : the Claren- 
don Press, 

Turis is essentially a work for the student, and is not 

adapted, as it is not intended, to serve the wants of the 

beginner. The reader who desires to make the acquaint- 
ance of our author should approach the work with a good 
mathematical grounding. e are glad, however, to see 
that treatment by quaternions is not adopted, because 
the majority of students, not pupils of Tait, are not 
adepts with this system of Hamilton. It will be seen 
that this work is a second edition, and it is now pub- 
lished under the auspices of the Clarendon Press, and 

—— in the ordinary octavo form. This edition differs 

rom the first in having the old Chap. vi. divided into 

Chaps. vi. and vii.; in the correction of misprints; in the 

rearrangement of the earlier examples; in basing the 
roof of the parallelogram of forces on the Newtonian 
efinition of force, and thus making it follow from the 

composition of velocities; the introduction of graphic 
methods so far as coplanar forces are concerned, and the 
enlargement of the chapter on electrostatics, but prin- 
cipally in the addition of Chap. xvi, on strains and 
stresses. The author acknowledges his indebtedness to 
the late Prof. Clifford, a worker whose early death we all 
regret, as well as to others for assistance in various 
branches of the subject. 

The author’s treatment of friction is particularly 
worthy of notice, being at once satisfactory and elegant. 
Another excellent feature in the book, only, however, to 
be noticed after a somewhat extended use, is the judg- 
ment shown in the selection of examples, which are both 
interesting as studies, and well suited to illustrate the 
subject broadly and clearly, The even balance between 
the rational and the practical throughout this work is to 
be commended, shown as it is in the illustrations and 
selected. The author whenever possible pre- 
fers the elegant geometrical method of proof to the, we 
think, more cumbrous analytical method which so often 
makes the way of the learner weary and dull. Before 
passing from the general to state the special order of 
treatment, we may mention that the additional Chapter xvi. 
would bear still further extension, as would the chapter 
on electrostatics. Although some of our best writers 
advise students to thoroughly master the book- 
work, that is, the principles of the subject laid down 
before them, and not to depend upon worked examples 
fur obtaining a smattering of the subject, we think 
that worked out examples judiciously selected are of the 
greatest value. Mr. Minchin has given a number of such 
examples, and thus added, we think, to the many good 
features of his work. The plan of the volume is to treat 
of forces acting in a plane at a point ; the equilibrium of 
a particle ; virtual work ; forces in a plane acting on a 
rigid body; equilibrium of bodies under conditions ; 
centres 0 gravity; the application of the principle of vir- 
tual work ; flexi le strings ; simple machines; theory of 
potential; and strains and stresses. The style of 
treatment savours of certain French mathematical 
works, As an example, we may quote a paragraph. 
The functions of a machine are thus described at 
page 383:— “A machine may defined _ either 
rom a statical or from a kinematical point of view. 

ded statically, it is any instrument by means of 
which we may change the direction, magnitude, and point 
of application of a given force ; and rded kinemati- 
cally, it is any instrument by means of which we may 
change the direction and velocity of a given motion. 

In statics it is usual to consider the points or 

machines to which forces, equilibrating each other, are 

applied as absolutely motionless; nevertheless, it 
appears from our deéfinition of force that a system of 
forces acting at a point will be in equilibrium when the 
sata has uniform motion in a right line. If a particle 

escribes any curve whatever with uniform velocity, a 
little reflection will show that at no ~ of its path can 
there be any force in the direction of the tangent, or, in 
other words, the force won on it must everywhere be: 
normal to the path. It follows that there is 
no work done by this force in the passage of its point of 


application from any one position to any other. Extend- 
ing this‘a little we shall so far anticipate the results of 
kinetics as to assume that when the parts of a machine 
are each in a state of uniform motion, the forces applied 
to the machine are in equilibrium among themselves. 
By the extension of the equilibrium of forces to this 
case we comprise both the statical and kinematical 


definition of a machine in the following :—A machine is‘ 


any assemblage of different pieces whose displacements, 
resulting from their mode of connection, depend on each 
other by geometrical laws, and whose object. is to trans- 
form into mechanical work the result of the action of 
given applied forces. We venture to hold that exception 
may be taken to this definition, which really holds good 
in the full sense only of motors, such as the steam 
engine, and applies very imperfectly, if at all, to a whole 
host of machines, whose object is not “to transform into 
mechanical work the result of the action of given applied 
forces,” but to produce—for example—fabrics. ’ 

Here we leave our notice of a work, the perusal of 
which by the earnest student ought to extend his 
knowledge, and give him a broad grasp of the principles 
with which it deals. 
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VISIT OF THE ROYAL COMMISSION ON 
wea IN MINES TO SOUTH YORK- 


YesterpAy—Thursday—the members of this committee paid 


a visit to the South Yorkshire coal-field for the purpose of b 


personally inspecting several of the largest collieries where 
the seams are of a fiery nature, and where outbursts of fires 
of great magnitude are of frequent occurrence. It may be 
stated that the committee have taken the whole of the 
evidence they require in London, and have since that time 
visited Scotland, Wales, and South Staffordshire, with a view 
of seeing the working of the coal which in some districts 
differs very materially. As before mentioned the chief object 
of the visit to the district was to inspect collieries where 
these sudden outbreaks have occurred, totally baffling all 
ventilation. The committee, after a at Barnsley, were 
met by Mr. F. N. Wardel, her Majesty’s Inspector of Mines 
for Yorkshire; Mr. Gerrard, Assistant-Inspector; and 
Mr. R. Carter, president of the Midland Institute of Mining 
Engineers, Arrangements were made for a special train to 
convey them to the Strafford Colliery, where they were met 
hy Mr. J. Warrington, one of the managing directors, and 

r. R. Miller, the resident manager, who is also a member 
of the Midland Institute and North of England Institute of 
Mining Engineers. 

The colliery deserves more than a passing notice, on account 
of several serious outbursts having occurred in the Silkstone 
seam. It wassunk about twenty-four years ago by Messrs. 
Smith, Carr, and Smith, and a few years later became the 
property of the Strafford Colliery Company. The-shafts are 
sunk nearly three miles south of ley, on the estate of Mr. 
F, W.T. V. Wentworth, The company has an extensive royalty 
of the Silkstone, Parkgate, and Flockton seams of coal, and the 
pitis connected with the South Yorkshire branch of the Man- 
chester, Sheffield, and Lincolnshire Railway from Wombwell. 
There are five shafts all on one extensive and roomy pit 
heap, drawing from a depth of 240 yards. The mode 
of ventilation is by a Guibal fan, 36ft. diameter, and 
the whole of the works are laid out with every improve- 
ment of the most modern character, there being a pair 
of haulage “— underground for hauling the coal to the 
pit bottom. ferring to the more immediate object ot the 
visit, attention was called to a trace of a serious outburst of 
gas in the Silkstone seam, about 650 yards from the pit bottom. 

‘or some time a pressure gauge was placed over a bore-hole, 
and at the time of the visit of the North of England Mining 
Engineers, in 1875, the gauge was standing at 1241b. to the 
square inch. The first out occurred in the Silkstone 


seam on the Ist of October, 1867, and was carefully noted 


by the manager. A second outburst occurred on the 31st of 
August, 1870.. These occurrences are fully described. The 
Silkstone seam in which the issue occurred is 240 yards deep, 
and nearly 6ft. in thickness, including 8 inches of coarse 
coal which is generally left on the bottom. The roof is 
a moderate hard bind of blue metal. The outburst in 
both instances came from the strata below the coal. 
The works and ventilation are carried on on the long wall 
system with parkgates, and working a board face to the rise 
about lin 9. In the first case, the men working in No. 9 and 
No. 10 gateways heard the faces and timbering near where 
they were working on the move for several hours, About 
half-past six o’clock next morning eight men were working the 
banks, when all their lamps fired and went out.. Two men 
who were working near felt a rush of air and dust, and 
extinguishing their lamps escaped. A number of other men 
working on the return side of the crack had their lamps 
extinguished and made their escape. The second outburst 
occurred on the 3lst August, 1870, from the floor ; it was less 
violent, but enough to foul a strong current of air, 

After leaving the Strafford Collieries the committee visited 
the Oaks Collieries, where several alarming outbursts have 
occurred, and where, in December, 1866, 360 persons perished 
by a series of explosions. The Old Oaks has been worked for 
many years, but the new pit was only sunk in 1867 after the 
explosion, in order to afford additional ventilation. Here 
the Barnsley seam is worked at a depth of 285 yards in the 
old pit. At the latter pit the Stephenson, Clanny, and 
Mueselir chimney lamps were used in August, 1876, when an 
outburst occurred, and the intake current was reversed for a 
brief periee at a point about 600 yards on the out bye side of 
a bank, and at about the same time the safety lamps at the 
bottom of the upshaft were fired or extinguished by the gas, 
though a current of return air, equal to 140,000 cubic feet En 
minute in an area of 104ft., was passing at the time. The 
sudden outburst of gas caused a large fracture in the floor, 
At the Old Oaks in 1877 gas made its appearance, and 
on the arrival of the deputy, he found the gas had 
backed against the intake air, and some hours afterwards 
the workings, which were ventilated by a current of 
10,000 cubic feet of air per minute, were not fit for work. 
On the banks and straight work places being examined it was 
found that the props were displaced, and the floor of the coal 
lifted up 2ft. On the 8th Sept., 1877, another outburst 
penance: but the men were withdrawn, and two hours later 
it was found that the floor was lifted up 2ft., and the props 
in the bank were thrust out. The current of air passing at 
the time was 9000ft. per minute. A third occurrence ofa like 
nature took place on the 30th November, 1877. A man who 
was making a hole in the floor to fix a prop found gas issuing 
therefrom, and before he and his companions could return 
their lamps were extinguished. ‘The gas in some parts of the 
pit continued for four hours and filled all the boards, 
although the ventilating current is 13,000 cubic feet per 
minute. 

Other collieries in the district were set down to be visited, 
but the committee will consider whether they have occasion 
to go over them. 


ABERYSTWITH WATER SupPty FROM our 
notice of the tenders sent in for this work, last week, the name 
of the engineer of the work, Mr. Thos, 8. Stooke, A.M.I.C.E., 
was incorrectly spelled, 


Prorection oF Lire 1x Factrortes.—Sheriff Lees decided 
very nice poe of law on Tuesday in a case brought before him 
Mr. Baker Cresswell, one of her Majesty’s inspectors of 
factories for this district. About the facts there was no dispute. 
Mr. Hosie, who is the occupier of a ropery in South Wellington- 
street, was accused of having neglected to maintain the fencing 
of an upright shaft in an efficient state, while the parts required 
to be fenced were in motion or use for the purpose of any 
manufacturing process, in consequence of which a woman who 
was in his employment got entangled with the shaft and was 
killed. The defence set up by Mr. Hosie’s agent was a very 
ingenious one, and it proved successful. The evidence led by 
Mr. Cresswell, the factory inspector, for the prosecution established 
beyond question that the fencing of the shaft had not been main- 
tained in an efficient state. A portion of the casing round it was 
so constructed as to admit of its being removed from time to time 
so as to get at the gerred wheels underneath for the purpose 
of oiling them. The presumption was that at some time or other 
this portion of the fencing had not been replaced, and on Saturday, 
the 24th of April, when the poor woman who was killed was 
leaning the hine at which she was employed, her dress 

came in contact with the shaft, and she was, as we have said, 
killed upon the spot. It was pleaded that no offence had been 
committed under the Factory Act, because the shaft which was 
in motion was not in use at the time for any manufacturing 
process. It was established in evidence that this particular shaft 
was coupled with the main shaft of the engine which drove the 
whole machinery of the mill. It supplied the motive power for 
the mill in which the preparation machinery was placed, and 
which machinery, it was understood, was eo for cleaning at 
the time of the accident. But the main shaft was connected at 
the same time with a second shaft which drove the twining 
machinery in another part of the factory, and which, it was 
proved, was working at the time of the accident. The shaft 
which caused the accident, although not driving any machinery 
itself when the accident occurred, was necessarily in motion 
while any manufacturing process was going on in the factory. 
It was coupled to the main shaft, which in its turn was coupled 
with the shaft which drove the twine ape machinery. No 
manufacturing process in the mill could be carried on unless the 
shaft which caused the accident was in motion, and upon this 
fact the inspector of factories rested his case. The sheriff admitted 
that the point raised was a very delicate one, but he held that in 
a criminal prosecution he was bound to read the law stringently. 
He held that, as it had not been proved that the particular shaft 
which caused the accident was in motion or in use for the pur- 
pose of a manufacturing process at the time the accident occurred, 
no offence had been committed under the statute, and he dis- 
mi the case. We will not venture to question the strict 
arg! epnraange which Sheriff Lees has put upon this section of 
the Factory Act, but we desire merely to point out that if he is 
correct in that interpretation the protection which the law is 
supposed to give to workpeople employed in factories against 
dangerous machinery is very illusory. ‘There is no more dangerous 
period in the week’s work in a factory filled with machinery than 
the time in which the workpeople are engaged in cleaning, and it 
is simply ridiculous to suppose that an Act of Parliament which 
was passed, as Sheriff Lees acknowledges, mainly for the purpose 
of protecting the workpeople, ever contemplated that the occupier 
of a factory should be permitted at that time to remove the 
fencing from the mill gearing which he was required to place 
upon it with the view of providing for their safety. It was 
clearly established in this case in evidence that at the time of 
the accident a manufacturing process was being carried on in 
Mr. Hosie’s factory, and that this process could not have been 
carried on unless this shaft, which caused the accident, was kept 
in motion also. To conclude from this that the shaft was not 
‘*in motion or use for the purpose of any ee process ” 


is a refinement of —— which we must acknowledge we fail 
iate.— Gl. eekly Mail, 
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WIND PRESSURES. 

Mvcu attention has since the fall of the Tay er a been 
directed to questions concerning the re which the wind 
may exert on surfaces resisting it, and it has been complained 
that no adequate apparatus for testing it has been made. 
This is to some extent true. However an instrament 
for registering the force and direction and character of 
ifle range of the Laboratory at the Royal Arsenal, 
which gives admirable results, and is hardly capable of gettin 
cnihledy out of order or fouling, if reasonable care be bestow 
upon it, and a description of this instrument can hardly 
fail to interest many of our readers. It was invented 
by the late Mr. Howlett, and is known by the name 

Howlett’s anemograph. It is described by the in- 
ventor as follows:—‘‘The cut herewith gives the general 
form of the instrument ready to be fixed on any con- 
venient support which commands the horizon. The base of 
the instrument a is a slate 12in. square and lin. thick, on 
which is engraved a circle 10in. in diameter, divided into 
degrees, and figured from 0 to 360; upon this base is fixed 
@ square pyramid made of zinc, having a window on each 
side and closed by a shutter. A brass tube 5 forming a 
lever, works in a gimbal as a fulcrum in the top 
of the pyramid. A pencil or tracer c of a proper 
weight works freely in the brass tube. d is a sphere 
8°56in. in diameter, that being the size of a sphere upon 

press equal one-fifth of a 
square foot ; so that if the ~~ be drawn back by 1 Ib., the 
deflection of the pencil ¢ will represent a pressure of 51b. on 
a square foot. ¢ is a weight so adjusted with reference to the 
—— as to cause the pencil to express pounds of pressure on 
the square foot by its distance from the centre of the graduated 


circle, according as the sphere is down, up, or up with a 
weight fat the top, thus giving three scales. 


FIG,.1 


When the sphere is down, the scale of pressure is 0 to 
20 Ib. on the square foot; when up the scale is 0 to 5 lb.; 
and when up with the weight / on, the scale is 0 to24 1b. A 
wooden measure graduated to these three scales, by actual 
trial, is attached to the instrument. 

For ordinary registers, kept daily all the year round, the 
sphere should be always down without the weight /. The 
other two scales are for experiments, under personal superin- 
tendence, on light winds, which have never yet, it is believed, 
been investigated for want of an instrument that will give 
correct results. Some persons, however, prefer a pressure of 
25 Ib., and dispense with the other scales. 


Fic.2 


In action, the pencil throws out from the centre, or zero, 
& line in the direction the wind comes from, and, in returning, 
a loop or curved line is formed, and the force of the wind is 
indicated by the length of the line or loop; so that by layin 
the wooden scale against the centre of the slate and the en 
of the loop, the force is read on the edge in pounds pressure 
on the square foot, and the angle at which the currents of air 
crossed the meridian is at the same time found in degrees on 
the divided circle. 

The cage ner here vided for is 20 Ib. on the 
square foot, which is sufficient for the winds that occur in this 
country, as proved by careful experiments. 

This instrument is strong enough to bear any hurricane ; 
and to measure any force above 201b.; nothing more is neces- 
sary than to increase the weight marked e, in Fig. }, ina 
certain proportion, 


wind for the Reval been in constant use on the | sho 


Fig. 2 shows the flat slate upon which the instra- 
ment works. The part in black represents the manner in 
which either a breeze ora storm is recorded, the salient points 
of which mark the direction and force of the principal 
currents, which are to be measured by applying the proper 
scale as before directed. But these black markings show a 
remarkable fact which this instrument offers to our con- 
templation, and which no other instrument has the power of 


wing. 

If, while the wind is blowing, the pencil be held on the 
centre of the slate, and then let go for a few seconds only, we 
t a figure consisting of several loops, as shown by the dark 
es; from which probably no other conclusions can be 
drawn, than that the wind moves on in circles which are 
constantly crossing the paths of each other, as shown by the 
lines 1, 2, and 3. It appears almost certain that if a sufficient 
number of these instruments were employed in positions 
accurately marked ona map, and the times of the observa- 
tions noted, the courses of these circles and their diameters 
might be laid down on a map, and so, by studying the small 
circles of a whirling breeze, a better knowledge of the law 
of storms could no doubt be obtained. 

In this figure is shown a contrivance by which the 
oscillation of the weight is prevented ; a, b, c are three arms 
running upon wheels and working on a brass centre pin that 
drops through a hole in the middle of the slate; d is an 
india-rubber band stretched on three hooks on the tops of the 
arms, forming a spring against which the returning pencil 
strikes back to the centre. 


Fic,s 


A B 


Maps on common ne may be drawn by the instru- 
ment either with black-lead pencil or blue-chalk pencil; or 
they may be made on common ef by an agate tracing-point 
working on carbon paper. e observer, therefore, can 
take his choice, either to look at the work on the slate, 
as done with the slate pencil, and then rub it out, or to 
obtain daily maps on paper, which would show in a striki 
manner the action of the air throughout the year; an 
the instrument also gives the power of trying experiments 
that it is hoped will some day ead to important discoveries. 
When paper is used, it is necessary to make a small 
cross cut in the centre of the paper through which to 
pass the brass centre pin before referred to. Of course 
the zine cover of the instrument might be extended 
in such a way as to give shelter to the observer. In 
fixing the instrument of course the door must be put 
into a position where it may easily be got at; and then, 
if the meridian on the slate cannot be placed accurately on 
the true meridian of the station, that meridian must be drawn 
on the slate, to which all the observations must be referred. 
In giving an order, instructions as to the meridian line should 
be stated. Provided the variation of the needle be accu- 
rately allowed for, the instrument may be readily placed on 
the meridian by means of a good square box-compass. 

The principal novelty of this instrument is, that a 
sphere is used instead of a flat pressure-plate. The great 
circle of this sphere is the pressure-plate, with the advantage 
of having the back of it guarded by a hemisphere, which pre- 
vents the formation of a vacuum by eddies. There will be, 
however, a small vacuum at the back of the sphere, the effect 
of which in light winds is not worth notice; and in a gale 
the pressure would not, perhaps, be exaggerated more than a 
pound per square foot.” 

The above is Mr. Howlett’s own description, for the 
statements in which he of course is responsible. It would 
appear that the circles on the diagram have been ob- 
tained by actual practice, and there is a very valuable 
property belonging to certain instruments whose records are 
registered on a flat plane parallel to the force measured, and 
are governed by a resistance at right angles to it, viz., that 
the length of the line on the diagram is always in direct pro- 
portion theoretically to the strength of the force it records. 
Thus once learn that a line lin. long represents a certain force, 
then lines 2in., 3in., or }in. long, represent respectively 
twice, three times, or half that force. To prove this let the 
distance from C, Fig. 3, the centre of the sphere on which the 
wind acts from the gimbal, be R. Next, since theinstrument is 
made to fall and hang vertical when there is no wind, the 
centre of gravity must be below the gimbal, or axis, say for 
example at c at a distance r; here, of course, the weight acts 
downwards. Then let the wind blow the ball so as to brin 
the tube to any angle 6. The forces which balance eac 
other are— 

Wind x R cos. 4 = weight r sin. 6 
or Wind x R= weight r tan. 6. 

In this ee the only variables are the Wind and tan. 6, 
and these therefore must be in direct proportion to each other, 
that is, when the wind is doubled the tangent becomes 
doubled and soon. Now the pencil by slipping out should 
draw the line from the foot of the perpendicular as far as A 
on the diagram, which line is the tangent, or as the tangent. 
Often the end at A only is perfectly marked. 


Tue Late Mr. Joun CamEron.—We regret to have to 
announce the death, on Tuesda: of Mr. John Cameron, the 
engineer, of Oldfield Salford. He wassixty-two 
years of age. 


Scoot or Art Woop Carvinc.—We are requested to state 
that one free studentship in the = and four in the even- 
ing classes of the School of Art Wood Carving at the Royal 
Albert Hall, Kensington, are at present vacant. These student- 
ships are maintained cut of funds provided by the —_ and 
Guilds of London Institute for the Advancement of Technical 
Education. Forms of application and prospectuses of the school 
may he obtained by letter, addressed to the Secretary, School of 
Art Wood Carving, Royal Albert Hall, Kensington, 8.W. 


LOCOMOTIVE FOR THE VOLGA-DON 
RAILWAY. 
In our impression for March the 12th, we described and 
illustrated 


ill certain locomotives built years ago for the Volga- 
Don branch of the Grazi-Tsaritsin Railway, and we then 
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stated that Mr. Thomas Urquhart, locomotive superintendent, 
was reconstructing these engines ; we illustrate this week one 
so modified. The link motion has been introduced in a way 
which will be readily understood, and a small pair of traili 
wheels has been added to steady the engine. The cen 
pair of wheels are without flanges. The cylinders have had 


SECTION 


liners put in, and the slide valves are balanced as shown in 
the accompanying engravings, which explain themselves. In 
the transverse section a small pipe is seen issuing from the 
dome over the balance piston, this is to carry away any steam 
which may leak through. Three engines have been fitted 
with this gear with the most satisfactory results, 


TENDERS. 

For gas-fittings at the New Infirmary, Notting-hill, for the 
parish of St. lebone. Messrs. H. ‘on an > 
architects. 

d, 
Messrs. Abercrombie and Son,.. .. .. .. «.. «. 1490 0 0 
Messrs. Potterand Son .. .. .. .. .. « 1868 0 0 
Messrs. Berry and Sons (accepted).. .. .. .. .. 1280 0 0 


For engineering works at the St. Marylebone Infirmary. 
Rackham-street, Notting-hill, for the guardians of the parish of 
St. Marylebone. Messrs H. Saxon Snell and Son, architects. 


Cold-water engines, dc. £ 8. a, 
Heating sick wards, 
Heating lavatories and water-closets, 
Heating corridors, 
Messrs. T. Potter and Sons’ tender accepted for all the works 
except heating sick wards, £5608 9s. 


AT DuEssELDoRF.—The Diiaseldorf Exhibition of 
the industrial products of the whole Rhine country of West- 
phalia and of some of the neighbouring departments was opened 
on the 9th inst. A German exhibition of fine arts is also open, 
and will attract ae attention beyond the limits of Germany. 
German artists have nded very zealously to the invitation 
of the administration of the German Artists’ Association. Many 
artists of a fame are represented by works of the ue 
merit, about 1600 pictures, drawings, and engravings, and ghey 
sculptures being exhibited. Another kind of interest 
especially attract the attention of English and other fo 
visitors to the industrial part of the exhibition. Diisseldorf is 
the heart of the ind istricts of Germany. —— and 
smelting are there amply represented, and tae wea industry 
of some of the Rhenish towns is very considerable. ese and 
all other trades have greatly contributed to the show, the number 
of exhibitors in the felustrial department alone being more than 
2500. Very great interest is taken in the exhibition in German 
engineering circles, and it will be remembered that the Iron and 
Steel Institute will, at the invitation of the German ironmastera 
hold its autumn meeting this year at Diisseldorf. The exhibi- 
tion will continue open until the beginning of October. 
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ON THE EFFICIENCY OF EDISON’S ELECTRIC 
LIGHT. 


By Professor H. A. Row.anp, of the Johns Hopkins University, 
Professor GzorcE F. Barker, of the University 0! 
Pennsylvania. 

Tue great interest which is now felt throughout the 

civilised world in the success of the whe attempts to light 

houses by electricity, together with the contradictory statements 
made with res to Mr. Edison’s method, have induced us to 
attempt a brief examination of the efficiency of his light. We 
deemed this the more important because most of the information 
on the subject has not been given to the er in a trustworthy 
form. We have endeavoured to make a brief but conclusive test 
of the efficiency of the light, that is, the amount of light which 

_ could be obtained from one horse power of work given out by the 
steam engine. For if the light be economical, the minor = 

such as making the carbon strips last, can undoubtedly be put 

into practical shape. 

Three methods of testing the efficiency presented themselves 
tous. The first was by means of measuring the horse-power 

uired to drive the machine, together with the number of 
lights which it would give. But the dynamometer was not in 
very good working order, and it was difficult to determine the 
number of lights and their t sotermagne power, as they were 
scattered throughout a long distance, and so this method was 
abandoned. Another method was by measuring the resistance 
of, and amount of current passing through a single lamp. But 
the instruments available for this purpose were very rough, 
and so this method was abandoned for the third one. This 
method consisted in putting the lamp under water and observing 
the total amount of heat generated in the water per minute. 

For this purpose, a calorimeter, holding about 1} kilogrammes of 

water, was made out of very thin copper ; the lamp was held firmly 

in the centre, so that a stirrer could work around it. The tem- 
perature was noted on a delicate Baudin thermometer graduated 
to 0-1 deg. Cent. 

As the experiment was only meant to give a rough idea of 
the efficiency within two or three per cent. no correction was 
made for caildtlen, but the error was avoided as much as possible 
by ha the mean temperature of the calorimeter as near 
that of the air as possible, and the rise of temperature small. 
The error would then be much less than one per cent. A small 

rtion of the light escaped through the apertures in the cover, 

But the amount of energy must have been very minute. In 

order to obtain the amount of light and eliminate all changes 

of the engine and machine, two lamps of nearly equal power 
were generally used, one being in the calorimeter while the other 
was being measured. They were then reversed and the mean 
of the results taken. The apparatus for measuring the light 
was one of the ordinary Bunsen instruments used for determin- 
ing gas-lights, with a single candle at ten inches distance. 

The candles used were the ordinary standards burning 120 grains 
r hour. They were weighed before and after each experiment, 
ut as the amount burned did not vary more than 1 per cent. 

from 120 grains per hour, no correction was made. 

As the strips of carbonised paper were flat, very much more 
light was given out in a direction perpendicular to the surface 
than in the plane of the edge. Two observations were taken of 
the photometric power, one in a direction perpendicular to the 
paper, and the other in the direction of the edge, and we are 
required to obtain the ave light from these. If L is the 
photometric power perpendicular t> the paper, and J that of the 
edge, then the average A wil] evidently be very nearly 


In the lamps we found /=4L nearly ; hence a=  L nearly. 


Approximate 
No. Kindofcarbon. Size ofcarbon. resistance when cold. 
580 .. .. paper .. .. large .. .. .. 147 ohms, 


The so of of the calorimeter was obtained by adding to 
the capacity of the water, the copper of the calorimeter and the 
glass of the lamp and thermometer. The calorimeter and cover 
weighed 0°103 kilogrammes, and the lamps about 0°035 kilo- 
grammes. First experiment, No. 201 in calorimeter, and No. 580 
in photometer ; capacity of calorimeter = 1°153 + ‘009 + 007 = 
1°169 kil mes. ‘The temperature rose from 18'28 deg. Cen 
to 23°11 deg. Cent. in five minutes, or 1°75 deg. Fah. in one 
minute. ‘aking the mechanical equivalent as 775, which is 
about right for the degrees of this thermometer, this corresponds 
to an expenditure of 3486 foot-pounds per minute. The photo- 
metric power of No. 580 was 17°5 candles maximum, or 13°1 
mean, A. 

When the lamps were reversed, the result was 3540 foot-pounds 
for No. 580, and a power of 13°5 or 10°1 candles mean, The 
mean of these two gives, therefore, a power of 3513 foot-pounds 
Ree minute for 11°6 candles, or 109°0 candles to the horse-power. 

'o test the change of efficiency when the temperature varied, we 
tried another experiment with the same pair cf lamps, and also 

some others where the radiating area was smaller, and, 
consequently, the temperature had to higher to give out an 
equal light. 

We combine the results in the following table, having calcu- 
lated the number of candles per indicated horse-power by taking 
70 per cent. of the calculated value, thus allowing about 30 per 
cent. for the friction of the engine, and the loss of energy in the 
magneto-electric machine, heating of wires, &c. As Mr. Edison’s 
machine is undoubtedly one of the most efficient now made, it is 
believed that this estimate will be found practically correct. 
The experiment on No. 817 was made by observing the photo- 
metric power before and after the calorimeter experiment, as 
two equal lamps could not be found. As the fibre was round 
it gave a nearly equal light in all directions, as was found by 
experiment. 


used in| “powers | 4 
201 | 580| | | 2°57 
580 | 13°5 | 10-1 | 2°82/ 1-62 3540 | 
817 17-2 | 2°73 | 1°28 | 2708-| 13-1 | 9°2 


.. The increased efficiency, with rise of temperature, is clearl 
shown by the table, and ere iy no reason, provided the carbons 
can be made to stand, why the number of candles per horse- 


power might not be greatly increased, seeing that the amvunt 
which can be obtained from the arc is from 1000 to 1500 candles 
per horse-power. Provided the lamp can be made either cheap 
enough or durable enough, there is no reasonable doubt of the 
prac’ success of the light, but this Pong will evidently 
require much further experiment before the light can be pro- 
nounced practicable. In conclusion, we must thank Mr. Edison 
for plang his entire establishment at our disposal in order that 
he Tee. ‘orm a just and unbiassed estimate of the economy of 


THE INSTITUTION OF CIVIL ENGINEERS. 


Art the meeting on Tuesday, lith of May, Mr. W. H. Barlow, 
F.R.S., President, in the chair, the first PR read was by 
Hale Senza H. Y. D. Scott, C.B., R.E., F.R.S., Assoc. Inst. 
C.E., and Mr. Gilbert R. Redgrave, Assoc. Inst, C.E., on 


THE MANUFACTURE AND TESTING OF PORTLAND CEMENT. 

The history of the early manufacture of Portland cement was 
involved in considerable obscurity, and the conditions which had 
rendered possible the manufacture of the cement, now i 
as Portland, seemed to have been arrived at only very gradually. 
The term ‘‘ Portland cement” first occurred in the specification 
of a patent granted to Joseph Aspdin, a bricklayer of Leeds, in 
1824. Aspdin did not appear to have made true Portland cement, 
nor was his mode of manufacture identical with that which has 
since been generally adopted. His son Wm. Aspdin was, 
however, one of the earliest makers of genuine Portland cement, 
and had a factory at Northfleet, trading with partners as Maude, 
Jones, and Aspdin. Subsequently as Robins, Aspdin, and Co., 
he shared with Messrs. J. ey White and Sons the reputation 
of having been the founders of the Portland cement manufacture 
in the London district. The elaborate series of tests conducted 
for the Metropolitan Board of Works by Mr. John Grant, 
M. Inst., C.E., between the rome 1859-71 might be said to have 
placed Portland cement in the first rank as a building material, 
and it had been the means of fixing and formulating ihe 
knowledge of this material. Mr. Grant’s observations had been 
supplemented by those of Messrs. Colson, Mann, and others, and 
there now existed a vast store of information respecting the use 
and treatment of Portland cement. Mr. Henry Reid had also 


thrown much light upon the manufacture and production of this led 


cement, 

The raw material suitable for the manufacture of Portland 
cement existed in t abundance in nature, and with proper 
care a high-class Portland cement might be produced in almost 
any country. The mode of mixing the chalk and clay generally 
employed in England for the manufacture of the cement was not 
so systematic as could be desired. The old-fashioned plan was 
to wash together, or incorporate, the chalk and clay with a large 
excess of water in a wash-mill. The resulting milky fluid, or 
wet oy bey then run into a series of shallow reservoirs or 
where these ingredients subsided, and the clear top-water was 
gradually drawn off from the surface. After remaining for six 
or eight weeks in the backs, the slip, which had attained a pasty 
consistency, was removed in barrows to drying floors, where the 
remaining water was expelled by bottom heat, conducted in 
flues. The dry slip was then calcined in kilns with inter-stratified 
coke, and the clinker which was produced was ground into a fine 
powder, and was ready for use as Portland cement. The modern 
plan was to grind the chalk and clay together, with the smallest 

uantity of water possible, and to ensure the perfect reduction of 
the ccarse particles, either on the raethod of Mr. W. Goreham 
by ing the wet slip through mill-stones, or, as recommended 
b Mtr V de Michele by employing a rubbing surface of metal 

ates which surrounded the wash-mill. In the most recently 
feavenet plan of drying, the wet slip was conducted at once into 
chambers attached to the kilns, and the waste heat from the cal- 
cination served to dry the next charge. This plan was invented 
by Mr. I. C. Johnson. Mr, de Michele had also employed the 
waste heat from the kiln, which involved the use of a roof over 
the chambers. Other plans of utilising the hot gases from the 
kilns had been introduced by Messrs. J. B. White and Brothe 
and by Mr. R. A. Gibbons. In grinding the clinker, it was o' 

t importance to reduce the cement to a fine state of sub- 

ivision, and to exclude all ‘‘core” or hard particles by sifting, 
as the hard particles might be sources of 4 to the cement; 
at the best, they only acted as so much sand. All cement was 
berefited by spreading it in thin heaps on the floor of the ware- 
house ; this operation was termed ‘‘ purging” the cement. 

Passing on to the subject of testing, the authors stated that, 
strange and anomalous as it might seem, although except in rare 
cases Portland cement was never used neat, or subjected to a 
direct tensile strain, it had been the universal practice to test 
the neat cement by means of tension. German cement users and 
producers had resolved, after a general conference, to adopt a 
sand test, and to employ a standard testing machine. The sand 
test was made with three parts of pre sand to one part of 
cement. ‘The briquettes had a sectional area at the neck of five 
square centimetres, equal to 0°775 ae jinch. The briquettes 
were tested twenty-eight days after they had been made, one day 
being in air and twenty-seven days in water. The break- 
ing weight, in a machine of special construction, had been fixed 
at the rate of 113°8 lb. per square inch. The mode of preparing 
the sand by sifting out all the the coarser and finer icles was 

rovided for, and also the quantity of water to be employed. 

e authors, after due consideration of the various difficulties 
and objections to a change in the mode of testing Portland cement, 
the following general tests for English cement :— 

fy he whole of the cement to be ground fine enuugh to Fae 
through a sieve of 40 x 40=1600 meshes to the square inch 
without residue. (2) The cement to weigh not less than 85 1b. 

r cubic foot, filled from an inclined spe at an angle of, say, 

5deg. (3) The cement tested with three parts of standard san 
must have a minimum strength of 112lb. per square inch in 
twenty-eight days, during one day of which it had been in air 
and twenty-seven days in water. 


on second paper read was by Mr. E. A. Bernays, M. Inst. 
.E., on 
PORTLAND CEMENT CONCRETE, AND SOME OF ITS 
APPLICATIONS. 

In this communication the author gave the results of his ex- 
petignee in jane, | out the large works for the extension of 

.M. Dockyard at Chatham. When these works were commenced 
in 1867, so little confidence was placed in Portland cement that 
that material was not even mentioned in the contract specifica- 
tions ; grey stone lime, blue lias lime, and pozzolana being speci- 
fied for all descriptions of mortar and concrete. Soon afterwards, 
however, it was found desirable to substitute Portland cement 
for the above materials. For all ordinary concrete it was ascer- 
tained that a mixture of one part of Portland cement with twelve 
parts of shingle gave a better result at the same or less cost than 
the concrete provided for in the Sn to be composed of 
one part of Warwickshire blue lias lime to six parts of shingle. 
The Portland cement used throughout the Admiralty Works had 
been of good, but not of costly character. It was specified to 
weigh not less than 1121b. per bushel, to be finely ground, and to 
bear a aeons of not less than 650 Ib. on the section of a 
briquette 1}in. by 14in. Ina total seeniy of upwards of 50,000 
tons, the mean weight was 1164 1b. per bushel; the average 
breaking strain of a briquette, of the above section Ib. ; and 
the fineness, such as to allow not less than 75 per cent. —— 
to through a sieve with fifty meshes to the lineal inch. e 
author, while admitting the superior value of fine grinding 
of cement, when combined with great weight. expressed a doubt 
whether in England, where a fairly good article could be got at 
orth while to incur the 


moderate cost, it was w expense 
of heavy and very finely-ground cement. When used in foreign 


countries, where the cost of freight and transport was serious, he 
thought that almost any outlay on the first cost of the cement, to 
make it go further, when mixed with sand or gravel, was desirable. 
The large concrete walls at Chatham had been singularly free 
from the horizontal and vertical cracks so often noticeable in 
concrete walls, The author attributed this partly to the uniform 
practice of turning out all cement from the bags into a shed for 
at least three weeks before using, and ed to the care taken to 
carry up the work in long lengths each day, instead of in —_ 
heights. His practice was to up the work in about 18in. 
lifts cay + Over the greater part of the works at Chatham the 
walls, though mainly of concrete, were faced with a veneer of 
brickwork 3ft. thick, with bond courses of brickwork ?1in. thick, 
g through the walls at intervals of 6ft. in height. At the 
eastern end of the works, however, the great depth at which 
Fa age? foundations were found, and the necessity of passing 
hrough 35ft. of soft mud before reaching good bottom, neces- 
sitated much greater strength and consequent thickness of walls. 
In order to construct these without increased cost, it was decided 
to omit the brickwork, and build them wholly of concrete. While 
it was considered that, for all purposes of strength as a retainin 


ised | Wall, concrete made of one part of cement to twelve parts o 


shingle was amply sufficient, it was felt that concrete so made 
was not strong enough to withstand the rubbing of ships’ fenders, 
boats, or vessels. Karly in 1874 the author tried the experiment 
of facing this common concrete with a coating, 9in. or 10in. in 
thickness, of superior concrete carried up simultaneously with the 
commoner material. This concrete was composed of four parts 
of furnace-slag broken into small cubes by a stone crusher, two 
pest of clean Thames sand, and one part of Portland cement. 
"he experiment proved successful, the adhesion between the two 
descriptions of concrete being perfect. All the exposed surfaces 
of concrete walls built since that date had been so faced The 
same principle had been applied to the lining of subways, culverts, 
penstock shafts, &c. ; but, in these cases, where the face of the 
concrete was less liable to abrasion, broken flints had been sub- 
stituted for the furnace-slag, owing to the difficulty of procuring 
the latter, in the locality, iu sufficient quantity. For all concrete, 
but especially when used for facing, the author advocated a free 
use of water in mixing. He had never found any disadvantage 
from the use of concrete in a wet state. The success that attended 
the facing of vertical surfaces of walls with superior concrete had 
to its use in recom | other ways. He had applied it to the 
horizontal and vertical faces of copings and steps, for curbs to 
street paving, for the areas and yards of dwelling-houses, floors 
of kitchens and sculleries, and to the facing of concrete blocks for 
house-building. For copings and steps he made use of granite 
spauls crushed into cubes; but for all surfaces exposed to 
foot traffic he preferred small bbles of shingle that would pass 
through a jin. mesh sieve, hile for ordinary concrete, on faces 
or elsewhere, the author used a minimum of one-third of the 
entire bulk of sand; where the concrete was exposed to foot 
traffic he had found it necessary to wash out all sand, and to use 
Portland cement only as the matrix for the flint, pebbles, crushed 
granite, or furnace- His practice was to use for these facings 
one part of Portland cement to two parts of the aggregate, what- 
ever it might be. For the copings of sea walls he applied a 
facing 2in. thick, but for ordinary foot-ways or paving a facing 
of only Zin. was considerably more durable than the best Yorkshire 
paving. At ordinary London rates the author estimated the cost 
of concrete walls, composed of one part of Portland cement to 
twelve parts of shingle, at 7s. 2d. per cubic yard, of one to nine at 
8s. 2hd., and of one to six at 10s. 3d. He estimated that the 
timber framing added from 4d. to 6d, per cubic yard to the ccwst 
of the walls and the facing of slag or flint about 2hd. per cubic 
yard on thick walls. At these rates such walls as hud been built 
at Chatham could be constructed, including facing and framing at 
something less than 8s, per cubic yard. 
The third paper read was by Mr. John Grant, M. Inst. C.E., on 
PORTLAND CEMENT: ITS NATURE, TESTS, AND USES. 

After referring to the greatly extended use of Portland cement 
during the last twenty years, to the improvements which had been 
made in its manufacture, and the care given to the best methods 
of economising its use and testing its quality, attention was drawn 
to what had been done in Germany, more especially during the 
last four years. In —— 1877, a committee, appetaten the 
year before, of four tior s of engineers, archi and 
manufacturers of cement, &c., had, at their meeting in — 
agreed upon a series of rules to be observed in the production an 
supply of cement. By these, the weight to be supplied in casks 
and sacks was determined, and certain tests established for the 
quality of cement, particularly as to its fineness and tensile 
strength. The latter was to be tested by briquettes of uniform 
en and dimensions—5 square centimetres breaking area— 

e of cement and sand, in the proportion of one part of 
cement to three parts of sand. The apparatus for this 
purpose was agreed upon. ‘The of the briquettes wher 
tested was to be twenty-eight days. The cement was to 
be ground so fine, that the residue on a sieve of 900 square centi- 
metres equal to 72°2 per lineal inch, should not exceed 25 
od cent. This was afterwards reduced to 20 per cent. 

he sand for testing was to pass through a sieve of sixty meshes 
per square centimetre, and to be retained on one of 120 meshes 

r square centimetre, equal to about 20 and 28 meshes per lineal 
inch. The tensile strength after twenty-eight days was at first 8 
kilogrammes per square centimetre, xual to about 114 lb. per 
square inch, but was afterwards increased to 10 kilogrammes per 
square centimetre, or about 142 lb, per square inch. ‘There could 
be no doubt that the standards thus established for fine grinding, 
and for testing the cementitious value of cement when mix 
with « large portion of sand, had exercised a beneficial influence 
on the quality of the Portland cement manufactured and used 
in Germany. This result had been arrived at by a combination 
of the knowledge and ability of those who produced, and those 
who had to use, this important article. The same standard rules 
with slight modifications were afterwards adopted in Austria. 
To these standards all cement manufactured in, or imported into, 
these countries must conform. In England engineers and cement 
manufacturers had not been idle, and the subject was now much 
better known than it was twenty years ago. 

A brief description was given of the more essential points in 
the manufacture of cement, the materials used, and the burn 
and grinding. Reference was made to the characteristics of 
cement, its weight, fineness of grinding, freedom from tendency 
to expand or blow, its time of setting and hardening, the effect of 
time, heat and moisture, the influence of sulphate of lime and 
acids, the proportion of sand used with it, the coarseness or fine- 
ness of the sand or gravel, its mineral character, and freedom 
from dirt, grease, clay, or soft foreign matter. The weakening 
effect of using too much water was pointed out, and theadvisability 


of compressing or ramming concrete when ible. The relative 
advantages of using concrete in blocks in a soft state, and of 
keeping it damp till it had thoroughly set, were pointed out. 


The different modes of testing by compression and by tensile 
strain were then discussed, and the apparatus used in Germany 
and in the experiments quoted in the appendix to the paper 
were described, with the modifications and improvements in the 
form of the briquettes and in the mode of making them. Svg- 
gestions were next offered for testing cement in a uniform 
manner, so as to —_— its soundness, strength, cementitious 
value and other qualities, and to admit of comparison with other 
vations. e harbour at the North Sea entrance to the 
Canal, the Victoria Docks, North Woolwich, and 
the docks at Chatham were mentioned as recent examples of 
works on a large scale made entirely of Portland cement concrete; 
and the numerous purposes to which it was now applied, and the 
economy effected by its use in the sewers and em ts of 
the metropolis were alluded to, 
In an appendix were numerous tables illustrating the different 


$ 
| 
cos, sin, sin, ? da 
a=3L+—1 / 
4 
4 ¢ 
4 Ss 


ver 


578 


THE ENGINEER 


May 21, 1880. 


ints referred to in the paper, such as the specific vity and 
of different the results obtained di erent 
modes of testing briquettes of various forms and sizes, ad when 
made with different proportions of cement, sand, and water. 
From these it was shown that there was great increase of strength 
and economy by grinding cement very fine. Some coarsely 
results when tested neat, but low <n 
tested with sand. The tests proved the im ibility of ascertain- 
the true cementitious value of cement testing it neat, or 
erwise than with a mixture of sand, and also showed the waste 
involved in coarsely ground cement. The influence of sand of 
different degrees of fineness, of the time which cement took to set, 
thestrength of various limes, selenetic limes and cement, the tensile 
and compressive strength of the same cements, some experiments 
on expansion, with form of specification for cement, for mortar 
and concrete, and tabulated forms for registering results of tests 
and experiments were also given. 
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Prepared b — expressly for Tak ENGINEER at the office o, 
Majesty's of Patents. 


3736. Brackets or CLIPs FoR Sram R Rops, es G. and W. Timmins and 
G. T. Lea.—Dated 17th September, 1879. 

As applied to window frames, a back ate of any desired form is 
affixed thereon, the upper portion "of which an aperture for receiving 
the lath. The back has a projecting arm at the side and this carries a 
circular socket working or st upon a pin, the said socket having a 
thumb lever by means of — a is actuated. When brought down- 
wards an aperture is exposed in the socket of one bracket only, and 
through this is placed the window rod yg to its being 
in the other bracket and secured by raising the lever to its normal 
position. 

3737. Soap ror VAGINAL on Uterine Disorpers, J. B. Lee.—Dated 17th 
September, 1879.—(Not proceeded with.) 2d. 

During the process of manufacture the remedy r to the disease 
to be treated is intimately incorporated with the saponaceous mass which is 
afterwards moulded to the desired shape in the usual manner. 

3739. nope Yarn, 7. Brookes.—Dated lith September, 1879.—(Not 
proce: 

The bobbin on which the double yarn is wound is driven so as to 
unwind the doubled yarn at any required speed, —_ the flyer ad which 
the double and twisted yarn is wound on the bobbin is nm in the 
contrary direction to the first bobbin, thereby giving twist to the 3 yarn at 
both ends in opposite directions. 

3'740. Courtine, &c., Veunicies, J. Brown and J, Esplen.— 
Dated 18th September, 1879. 6d. 

Couplings with links or loops and hooks are suspended by a bridle 
from an overhead bracket or stud secured to the end of the vehicle over 
the draw bar hook. The said bridle is forked so that it hangs free of the 
hooks on each side thereof, ge is connected or secured to the outer link 
or loop by a chain or chains. Attached to or formed on tho said outer 
link or loop, or the chain or chains of the suspending bridle, is a catch 
hook or hooks. 

3'741. Exvevors ror Borris, Jars, &., S. P. 18th Sep- 
1879.—(A communication. )}—(Not 

This consists in the employment of straw, hay, rushes, Paz an other 
similar and suitable material conjointly with deools of paper or of 
linen or other suitable textile fabric. 


3'742. Manoracrure or Street oTHER BorLeRs AND Puates, J. 
Whitley.—Dated 18th September, 1879. 

A cylindrical bloom is cast and rolled 0 
required size and thickness for the boil 
3743. Srengoryre Piates, W. 7. 18th September, 1879.— 

(Not proceeded with.) 2d. 

The plate is cast or formed with a catch or undercut projection on its 
endeniie, and extending its whole length, which catch 4! a sideways 
movement of the plate, takes under a corresponding catch on the upper 
surface of the block. 


3'744. IncrEasine THE Caimneys, &c., W. R. 
18th September, 1879.—(A communication.)—(Not proceeded with.) 


tube has arranged on it two or more 
anges in helical or form. A second tube 
the lower of which is of conical form, of cylin- 
cal form, is J pond and the second tube encloses aa 
or space between the enclosed tube 
a the outer tube. 
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3'745. Gas Lamps, B. Kitt.—Dated 18th September, 1879. 4d. 


The ordinary burner of street lamps is re; by two burners, each 
_ eonsyming half the quantity of gas of the ary burner, and between 
the two burners are fixed two or more concave reflectors. 


3'747. Gas or Governors, J. B, Cox.—Dated 18th” Septem- 
879. . 


The apparatus consists of a vessel of any convenient size or shape, 
filled about half way with water or other fluid or fluids. Within this 
vessel is a container or bell, placed mouth down in the said vessel which 
is jointed to the vessel. The inlet and outlet pipes come from the bottom 
of the vessel to above the surface of the water and beneath the bell. To 
the inlet pipe and above the water line is arranged a suitable valve, which 
valve is attached to the inside of the bell for the purpose of lating 
the area of the o of the inlet pipe. An arm proceeds from the 
dome of the bell for adjusting the screw and weight for setting or regu- 
lating the apparatus. 

48. Loom Proxers, J. 8. Crowley.—Dated 18th September, 1879. 4d. 
* th wker below the spindle, in which recess is 
placed a cup of metal or er substance for the | eed of receiving a 
spring, upon which a piece of sponge or other ma‘ is Pet This 

sponge is soaked with oil or other lubricant, and pressed by the spring 
’ against the loom spindle. 

3'750. Execrric &c., H. J. Haddan.—Dated 18th September, 1879. 
— (A communication. sd. 

This relates to two or more pairs or sets of carbons in combination with 
mechanism constructed to separate said pairs dissimultaneously or 
successively, and establish the electric light between the members of but 
one to wit the pair last separated—while the members of the 
re pair or pairs are maintained in a separated relation. 

3751. Cooxine Srrainers, C. Brown.—Dated 18th September, 1879.—(Not 


consists in making the strainers with perforated movable bottoms. 

3'752. Sarety Transport Case ror Packina Borries, H. Cochrane,— 
Dated 18th September, 1879. 4d. 

Inside the case or box is arranged a series of removuble frames or 
holders with horizontal divisions between each in such a manner that 
when the case is packed with bottles, each bottle will occupy in a longi- 
tudinal position a separate cell or compartment. 

3753. Apparatus For THE CombBusTION oF Liquip Fuet, W. R. Lake. 
wa) a September, 1879.—(A communication.)—(Not proceeded 
with, 

A porous brick or block is placed in an ordinary fireplace, stove, or other 
heating apparatus, and the brick or block is f means of a pipe with 
omy ae liquid from a reservoir situated in close proximity to 

replace. 


vertical meee or flues, preferably of a meshed structure, for the 

upward and lateral f 

articles and to the condensing chamber of the apparatus. 

ores. Macuinery, IW. Thornburn.—Dated 18th Septem- 
This relates to the treatment by heat of corn or grain, and consists in 

preliminarily heating the same by steam or hot air, and in completing the 

process thus begun by a second heating with steam or hot air at a more 

elevated temperature. 


ores, Tricycies, W. W. and J. W. Brereton.—Dated 18th September, 1879. 


This relates to the method of impurting motion to a tricycle by the use 
of pedals and cranks. 

3'758. Arraratos ror Cootina Miik, &c., J. W. Sutton.—Dated 18th 
September, 1879. 6d. \ 

This consists of an apparatus in which the liquid to be cooled is cased 
to circulate and flow into and from a containing vessel by apertures at 
the bottom and top. respectively, such circulation and flow being main- 
tained by the change in the density of the liquid caused by cooling it, by 
— ‘ht into contact with the exterior of a vessel containing ice 
or other cooling matter, 


ores. Mowine Macuines, J. W. Sutton.—Dated 18th September, 
9. 


This consists in supporting the machine, in adjusting the height of the 
cutter, and in pow = the machine by means of an adjustable wheel 
which is situated at some distance behind the cutters, and which is 
capable of being placed nearer to or further from the cutters, so as to tilt 
the machine more or less, thus — or lowering the edge of the fixed 
cutter and diminishing or i ing the t of grass cut. 

3'760. Propuctnc Drsicys upon METALLIC SurFaces, W. B. Woodbury. 

— Dated 19th September, 1879. 4d. 

This relates to method of producing designs in relief orin intaglio upon 
bo pester of metallic sheets by pressing such sheets between gelatinous 
reliefs. 

3761. Composition ror Coatine Suips’ Borroms, &c., J. T. Rowe.— 
Dated 19th September, 1879. 2d. 

The composition consists of 28 Ib. of oyster shells scraped clean, 14 Ib. 
zinc ore, 10 Ib. finely powdered American potash dissolvea in tw tine, 
3 Ib. cayenne, 4 Ib. alum, 4 Ib. verdigris, and 4 1b. French driers, the 
whole ground and mixed with bright varnish, then thinned with the 
same until it is of the consistency of paint. 


Instruments, 7. P. Matton. —Dated 19th September, 


WwW, 
This relates to an instrument for dividing with exactitude given areas or 
segments of circles into several parts. 

3763. Wueets ror Raitway AND TRAMWAY CarRiaGEs, 7. Rigby. 
September, 1879.4 communication.)—(Not proceeded 
with. 

This consists priosipalty in constructing such wheels with a metal 
body and a tire of vulcanised fibre. 


Down oF THRASHING Macuines, W. Wells.—Dated 19th September, 


PM... relates principally to an arrangement for closing the mouth to 
e drum, 
3765. Lip ror Ow Cans, &., J. Kaye.—Dated 19th September, 1879. 4d. 

This consists in the use for closing or opening the feeding holes of oil 
cans of a sliding lid. 

3766. Dryixc Parer Pastenoarp, F. Wirth.—Dated 19th Septem- 
ber, 1879.—(A communication.) 
is relates to drying and rendering firm paper or pasteboard as it 
comes in a continuous web from the paper-ma! machine, Py pa 
the web over guide rollers through a chamber, through which hot air or 
gas is caused to circulate. 
3767. Carriace Lamps, &c., W. Howes and W. Burley.—Dated 19th Sep- 
tember, 1879. 6d. 
The candle tube is fastened in its socket by a joint similar to a bayonet 
oint, and on the tube is a sliding bolt pressed outwards by a spring so as 
occupy the cut away Se of the ring. On the outer end of the arm 
fixed to the carriage, and to which the p is to be affixed, is a slightly 
conical ring, and at its edge, at right angles to the arm, is a screwed 
socket. On top of the candle tube is a shoulder to fit the ring, and in 
o. body of the lamp is a tubular opening into which the screwed socket 
es. 
3'768. Evevators, H. Roberts.—Dated 19th September, 1879. 6d. 

This consists in operating the upper length or section of the trough by 
gear applied thereto at or near the joint on which it turns in such manner 
as to unfold or fold it, and simultaneously raise to the desired angle, or 
lower down both lengths or sections of the trough, or instead of raising 
or lowering both sections simultaneously, the gear might be similarly 
applied to operate only the upper length or section, the lower section 

ig raised by separate tackle. 
3769 Barometens, W. Hatjleld.—Dated 19th September, 1879.—( Not pro- 
ceeded with.) 2d. 

Round the dial a movable er A bp © the days of the month is 
= and upon an axis coinciding with the central spindle is mounted 
an index hand with small discs at its ends, coloured blue and red, which 
are moved by hand over the days of the month. The index is ro- 
vided with asecond index at right angles, by which the month is divided 
into weeks to indicate probable periods of fine weather between the falls. 
3770. Tyre Comrosina Macuine, EF. de Pass.—Dated 19th September, 1879. 

—(A communication.) 6d. 

This consists principally in the construction of type composing frames, 
in which the types, &c., are arranged behind each other in com ents 
or grooves of inclined cases, and set perpendicularly to the in of 
the bottom of the said cases. 

3771. Execrric Lamps, J. Brockie.—Dated 19th September, 1879. 6d. 

A magnet or solenoid is pe gp to each lamp in a branch of the main 
circuit, and a commutator cuts out this magnet momentarily at stated 
The commutator is engine or electro machine, pro- 

ucing the eurrent, and the effect of this momentary cutting out of the 
magnet is to allow the carbons to drop together, when they are imme- 
diately separated the requisite distance for the development of the are. 
3772. Contixvous Brake ror Ratiways, 8. G. Colquhoun.— Dated 19th 
September, 1879. 4d. 

The nature of this invention consists in making the reactionary power 
of the draw springs and their hook rods of each carriage frame, put on all 
the brakes at the same moment the engine man stops the engine, or 
suddenly lessens the speed of the train. 


3773. Reraiceratine Apparatus, 7. McNulty.—Dated 19th Septemdcr, 
1879.—(A communication.)—( Not proceeded with.) 2d. 

Air is forced through a tank containing water into an air chamber, 
where it is compressed, and the cool compressed air is then allowed to 
expand and pass again through the water into the room requiring to be 
refrigerated. 

3'7'74. Burnixe SutpHur, &c., H. Glover.—Dated 19th September, 1879. 


6d, 

In order to effect the entire combustion of the volatilised sulphur, and 
at the same time utilise the heat produced, a mass of brickwork is set 
pemente wise between the burning plate of the furnace and the cham- 

rs in Which any sublimed sulphur after admixture with the proper 
proportion of air is burnt. 
$7'75. AppLiance anp Composition ror Copyrna Letrers, &c., W. 

Macrone.-—Dated 19th September, 1879.—(Not proceeded with.) 2d. 

A roller is coated with a composition made of pomsaanay gece sul- 
— of baryta, chloride of iron and sugar, and is mounted in a framing. 
e letters to be copied are written in aniline ink, and the roller 
passed over them and takes up some of the ink, so that by passing it over 

paper copies are produced. 
3'7'76. Osraintnc Perrone rrom VecEtaBLe Susrances, W. R. Lake.— 
Dated 19th September, 1879.—(A communication.) 4d. 
The vegetabl bst: is ted in water containing e, 
together with any mineral acids, for about twenty-four hours, when it is 
, and in the fluid obtained the mineral acids are neutralised by 
carbonate of soda. The salts so formed may be removed by treating the 
mass with alcohol when sufficiently condensed by evaporation, and by 
finally filtering the same. 
$'7'7'7. Evecrric Pens, &c., 7. Coad.—Dated 19th September, 1879.—(Not 
proceeded with.) 2d, 

The pen is suspended and bal d by a crane, the pillar and arm of 
which are hollow, and th h them passes a cord, one end bor Ae f a 
counterweight, and to the other end the pen is suspended by a gim| 
3'7'79. ImpaRTine TO VESSELS IMMERSED IN AIR OR WATER PROGRESSIVE 

orn Rerrooressive Motion, W. L. Wise.—Dated 19th September, 1879.— 
(4 communication.) 6d. 

This consists in the utilisation, in connection with the resistance of 
the air or water in which the vessel is immersed, against an inclosed 
surface, of the power employed for giving vertical motion to the vessel 
in order to convert such vertical motion into a diagonal one, for which 
purpose the vessel is made of such a section as to present in moving up 
and down in a vertical direction the largest possible amount of opposing 
surface, and at the same time the least possible amount of op; ig sur- 
face to endwise motion. 

3'780. Roastinc on Drvine Corrre, and A. E. Bonser.—Dated 20th 
September, 1879. 6d. 

The coffee is enclosed ina a agen cylinder furnished with ledges, 
arranged so that when the cylinder is rotated each particle of the coffee 
is successively brought into contact with a flame produced hy burning 
gas at a burner within the cylinder. 


3'782. Fiusnine Cisterns ror Water-cLosets, &c., J. Dodd.—Dated 20th 


September, 1879. 
This relates to a flushing cistern provided with a syphon pipe and 
valve, and urranged with a tray and receiver Pee = with a valve, 
operating so as to discharge only the contents of the cistern. 


0. Pickles.—Dated’ 20th September, 1879.—(Not proceeded 

with. 

Most of the train of gear and catch wheels employed are dispensed 

with, and motion is im to the by means of a worm fixed on 

either the crank or the low shaft of the loom. 

3'785. Winpow Frames, &c., W. P. Thompson.—Dated 20h September, 
1879.—(A communication.) 8d. 


This relates partly to the attachment of an ind dent sill carried 
upon the pilasters or uprights of the panel, this sill g armed with a 
“larmier ” or dripstone p! in front of the subsid: panel of the 


bay in such manner as to prevent the drip of water upon the facade, 
3'786. Steam SuPeRHEATING AppaRatus, @. C. Hopper.—Dated 20th Sep- 
tember, 1879.—(A communication.) 8d. 

One or more superheated coils are arranged in the hottest of a 
furnace, without coming in contact with the oxidising part of the flame, 
and without obstructing the circulation of the gases of combustion. In 
order to protect the coil during the time of getting up steam, and during 
the stoppages of the engine, water from the boiler is circulated therein. . 
3'78'7. PreventTinc Fraup IN THE PayMENT AND Recerer or Money, 

J. Britten.— Dated 20th September, 1879. 8d. 
relates to improvements on patent No. 4150, dated 22nd Dec., 
1875. The incoming a are dro} directly into the exhibiting 
chamber without first being distributed on an exposed surface outside 
the said chamber. 


3788. — AND Brake Gear, J. A, F. Aspinal.—Dated 20th September, 
7 


1879. 

This relates to the arrangement of brake cylinder valves and double 
train pipes in a train fitted with vacuum or pressure brakes, for putting 
the brakes on the last ae so fitted on first, or the brakes on the 
first carriage, so fitted last, thus putting the train in tension and pre- 
bs concussions, while also admitting the train being turned end 

‘or en 
3789. A, Wright.—Dated 20th eptember, 1879.—(Not 
with, 

An arm is at one end jointed to a link which is jointed to the body of 
the fastener, the other end of the arm engagi in an undercut recess 
in wed back of the body at a point opposite to that at which the link is 
jointed. 
oreo. Truss Sprinos, J. and §. J. Coxeter.—Dated 20th September, 1879. 


Rolled steel strips or sheet steel cut into strips are made into 
springs of various thicknesses, and are swaged to a ——~—— form in 
cross section. 

3'791. Fousnine Nuts anp Bott Heaps, J. F. Wiles.—Dated 20th Sep- 

‘tember, 1879.—(Not proceeded with.) 2d. 

Instead of planing the sides of the nut or bolt head they are finished 
by turning, for which purpose a lathe poppet head is carried by suitable 
framing, and a shaft upon which is mounted a plate carrying slides 
which are fitted with a template of the required form, 
$3'7902. Sprinas ror Ratmway Caraiaces, W. Lockwood 

and H, H. Andrew.—Dated 20th September, 1879. 6d. 

The steel employed has a curved cross section, the hollow or convex 
side being uppermost. 


3'793. Propucine anp Suspivipisc THE Execrric Licut, J. Harrop.— 
Dated 20th September, 1879.—(Not proceeded with.) 2d. 

The carbon points are placed in metallic holders in juxtaposition on 
the same electrode, which is divided between the points, wad to regulate 
the intensity of the light near the part of the electrode where separated 
a drum partly of vulcanite and partly of copper is placed, and a comb of 
copper is so arranged as to be in contact with the pig ar mone To 
produce more than one light the electrode or circuit is ed and the 
above arrangement repeated. 

3704. Apparatus EMPLOYED IN CONNECTION WITH _ TELEPHONES, A, 
White.—Dated 20th September, 1879.—(A communication.) 

This relates to the construction and arrangement of electric cicuit- 
connecting board, whereby any two separate electric circuits may be 
quickly united to form one, and as quickly divided so as to again 
constitute two distinct circuits. 

3'795. Suip’s Berrus, 7. Silver.—Dated 20th September, 1879.—(Not pro- 
ceeded with.) 2d. 

Upon longitudinal shaft two fly wheels are mounted and revolved in 
opposite directions at the same speed, and in the centre of these wheels 
and facing each other are twu toothed bevel wheels which gear into 
similar wheels facing each other and turning upon bearings at each end 
of yoke mounted upon the shaft between the two fly wheels. Upon the 
= are two arms, to which are hinged connecting links to which the 

rths are attached, 

3'796. ReouLatine roe Surety or Water For Frusuine, &c., Cole. 


pped 
thers and nearly opposite the water-way in the tap, but when it is 
raised the apertures are either above or covered by one of such leathers, 


ores. Sawinc Macurnery, J. A. Brophy.—Dated 22nd September, 
1 


This consists in the general arrang t in one hine of a series of 
band saws mounted on two sets of saw pulleys, one set fixed on and 
driven by amain driving shaft, the other set carried in open shackles, 
adjustable for tension in double guide brackets, which are adjustable 
transversely upon a strong bracket or arm grojeeting from a main 
standard, such double guide brackets being p contiguous to, but 
entirely separate from and independent of each other, in such a manner 
that each separate saw blade may be adjusted and tightened up or 
removed without interfering with the rest. 


3798. CerLinos, J. Imray.—Dated 22nd September, 1879.—(A communica- 


tion.) 4d. 
Instead reeds or canes are em! to form the ceilings, and 


83800. Buinp RoLuERs, G. D. Peters.—Dated 22nd September, 1879. 6d. 
This relates to a spring roller provided with a device consisting of a 
cam or disc on the fixed shaft or spindle, anda spring clip on the roiler. 


som. Horstine Apparatus, 7. Archer, jun.—Dated 22nd September, 1879. 


A drum is contained in a recess at one end of a cylinder, and is keyed 
to a shaft the ends of which pass outside the cylinder, where it is 
attached to a second drum and to suitable brake arrangements. On the 
first drum is a rope, with one end secured to the drum, and the other te 
a piston or ram in the cylinder, so that when the rope is coiled tight, 
and pressure admitted between the drum and the piston, the drum is 
caused to revolve, such motion — communicated to the outer drum, 
to which a rope or chain is attached for hoisting. 
$3808. Masuracrure or Caustic ALKAuiEs, &c., G. I. J. Wells.—Dated 

22nd September, 1879. 6d. 

This consists jn the process of manufacturing caustic soda or caustic 
potash by violently agitating the carbonate liquor with lime under 
mechanical or hydraulic pressure, and without the agency, while the 
pressure is applied, of other heat or steam than that which the materials 
operated upon already contain or generate during the operation. 

3804. Manuracture or Caustic Sopa anp Caustic Porasn, &., N. J. 
Menzies.— Dated 22nd September, 1879. 6d. 

This ists in the ticisation of carbonate of soda or potash Don 
under hydraulic pressure or head, together with percolation through 
causticising material, with or without excess of lime in solution or sus- 

msion, also the subsequent treatment of the residual carbonate of lime 

yy washing and pressure. 

3807. S1enats, J. Langton and L. Silverman.—Dated 22nd 
September, 1879.—( Not proceeded with.) 2d. 

At suitable dist longside the rails a lever is arranged and is con- 
nected by wire to the signals, and the locomotives are fitted with arms 
attached to signals and also to a whistle, so that when the lever is placed 
in the required position from the signul box, it will act upon the arms on 
the engine and cause the signal to be exposed to the engine driver and 
the whistle to be blown. 

3808. Giazina AND Bornisuinc CoLouRED OR OTHER Paper, &c., G. 
Tidcombe, jun.— Dated 22nd September, 1879. 6d. 

This relates to an apparatus for glazing or burnishing paper or fabric in 
the web, consisting of a cylinder, pressing rolls, acting tes eo to feed 
forward the web, in combination with a reciprocating burnishing tool and 
stretching rolls. 

8809. Preventine WAsTE IN THE SPINNING, TWISTING, AND DRAWING OF 
Fisres, W. Garret and T. Smith.—Dated 22nd September, 1879. 6d. 

This relates to a ™eans of preventing waste in ye and twisting 
frames for two, three, or four folds, when an end is down to break the 
other threads, and so prevent it running to waste. 

3810. Looms, S. 0’ Neill.—Dated 22nd September, 1879. 6d. 

This consists, in combination with a lightly-weighted warp beam, of a 
wat heen! | roller actuated through intermediate gearing from a 
ratchet wheel or its equivalent, which receives an intermittent axial 
motion from the batten or other convenient ite Baw of the loom, for 
the purpose of determining the rate of delivery of the warp threads from 
the warp beam. 

3811. Preparation or Tawine or Skins, W. 2. Gedge.—Dated 22nd Sep- 
tember, 1879.—(A communication.) 6d. 

This consists in the use of a machine for tawing or preparing skins b 
a rotary movement, employing two cylinders, the one covered wi 
emery cloth or other mordant, and the other producing both tension and 
pressure, 

3812. Ratcuer Braces, A, P. Hausen and T. Cheesebrough.—Datec 22nd 
September, 1879. 6d. 

This relatcs to a ratchet brace whereby a continuous action is obtained 
&nd facility is afforded for working the actuating handle either in a 
vertical, horizontal, or any desired angle to the drill, whatever may be 
the direction of the axis of the drill itself. 
3813. Apparatus ror Recetvine THE Urine or Invauips, 7. J. Bradley 

and H, J. B. Edwards.—Dated 22nd September, 1879. 

A reservoir of metal is made flat on top and tapering down to an angle 
at the bottom, so as to resemble a (J in section with the top enclosed. 
The thighs of the patient lie across the flat top and press the bottom into 
the bed, so that the urine running into the reservoir is below the level of 
the orifice, and cannot run back into the bed. : 
$814. Fasrentnes ror Boots, Gioves, &e., W. R. Lake.—Daied 22nd 

September, 1879—(A communication.) 6d. 

wee to a lacing hook with a spiral base to be applied to 

ts, 

3815. Coatixc on ENAMELLING Cast Iron Surraces, 4. Browne.—Dated 
22nd September, 1879.—(A communication.) 4d. 

The mould is coated with lime tempered with urine, and then with a 

it position, isting of sixty parts window.glass, thirty parts 
white sand, and two parts dried borax, the whole melted, and when cool 
ground and mixed with ten parts raw pipe clay. The molten metal 
ved the mould melts the composition, which sets on the iron as it 
cools, 

3816. Preparation or SHEETs on Surraces ror Propocine Iupres- 
SIONS ON Paper, &c., F. Scoit, jun., and J. 8. Collins.—Dated 22nd 
September, 1879.—( Not ceded with.) 2d. 

To the surface is applied a gelatinous compound of gelatine, glycerine, 
saccharine and oleaginous, soapy or other such matters, and on this 
coating the design is made in ordinary lithographic ink. 
$817. Heatine toe Feep Water or Steam Borners, J. H. Vickers.— 

Dated 23rd September, 1879.—(Not proceeded with.) 2d. 

This consists of a cast iron or other vessel through which the water 
passes before entering the boiler, and is there raised to a certain tem- 
perature by being brought in contact with steam which is conducted 
into the vessel by a pipe connected with the steam space of the boiler, 
3818. Pressure ror Takina Copies or DocuMENTs AND 

Mountinos, &c., R. A. Jones.—Dated 23rd September, 1879. 


A frame carries two rollers placed side by side and turning in the 
frame, which is fitted with a dle to draw the frame to and fro and 
— A rollers on to the surface to receive the drawing or document to 
3819. Driiverine anp Cueckine Tickets, F. H. Varley and W. 
Davison,—Dated 23rd September, 1879. 6d. 

This consists of a portuble case having an aperture furnished with a 
projecting ledge against which presses a retaining clutch, spring or other 
suitable device, :o as to admit. of the free withdrawal of the band of 
tickets, but prevent any portion thereof being reinserted in the case. 
3820. Ciasr on Fastener, H. Moore.—Dated 23rd September, 1879.— 

¢ clasp is constructed of two suitably sha lates hinged tegether 
and provided at their free ends with any pire vars - 
3821. Serrinc Breap ror Bakina, F. Redfern.—Dated 23rd Septem 
ber, 1879.—(A communication.)—( Not proceeded with.) 2d. 

This consists in setting a series of loaves of bread together, bottom up 
in abox, allowing them to rise therein, placing the 1 thereon, 
inverting the box and peel together, and then removing the box, leaving 
the bi upon the peel ready for introduction into the oven. 
STOPPERS Borties, W.. Budd.—Dated 23rd September, 1879.— 

ot 


wi 2d. 

The stopper is mainly formed of cork, the frustrum of a cone in shaj 
and in order to make it self-acting inside the bottle, on the smailer en 
thereof is attached a plug or disc of metal, glass, or other heavy ma‘ 
for the purpose of sinking the stopper when liberated, and also to direct 
it into the bottle neck when such bottle is filled. 

3823. Grinpine Smoornine Puiate Guiass, W. W. Pilkington.— 
Dated 23rd September, 1879. 6d. 

To a runner is connected near the centre a crank, to which rotary 
motion is imparted by gearing. A second crank is connected to tho 
runner and forms a controlling or guiding crank, which has: motion 
imparted to it and moves in the same direction as the former crank. 
83825. Freine, &c., ALKALI Makers’ Fornaces, W. Weldon. —Dated 23rd 

September, 1879.—(A communication.) 4d. 

This relates to revolving furnaces, and consists in reducing the sw 
of air to the fireplace so far that a considerable part of the fuel shall bo 
converted in the fireplace only into combustible gas, and in then burning 
this gas after it has left the fireplace by means of air qeuinehy the 
space between the end of the revolver, and the suspended annular ring, 
or by the space between the ring and the fireplace. 
$3826. Cour.ine ror Gas, on Water Pires, W. 7. Sugy.—Datel 

23rd September, 1879. 6d. 

This consists of a coupling whereby a tight joint is secured, communi- 
cation being opened automatically between the pieces constituting the 
joint as they are attached, and the for the air or gas closed as 
the pieces are disconnected. 

S0a7. Manuracrure or Gas, H. Reeves.—Dated 23rd September, 1879. 


This relates to the manufacture of gas from hydro-carbons, capable of 
gases, 
3828. Castine THE BLanks ror Tires, &c., A. Grifiths.—Dated 
23rd September, 1879.—(Not proceeded with.) 2d. 
This consists chiefly in the construction and use of a segmental core 
or centre, and in the ready means of releasing and removing the same. 
3829. Permanent Way or Raitways anv Tramways, J. Afleck.—Dated 


23rd September, 1879. 4d. 
This consists in the of a metal sleeper divided longi- 


SS 
3'754. Wasuinc or Cieaysine Linen, &c., F. Taylor.—Duted 18th Sep- 
tember, 1879. 6d. 
This corsists in the combination of a meshed or reticulated or perfo- 
rated cage or receiver open at top, in which the linen fabrics or articles 
to be washed or cleansed are packed, the e being furnished with 
4 
4 
In a cistern two valves are placed one above the other, the top one 
consisting of a T-piece, the shank of which is screwed to connect it to 3 
the cistern and water main, while the head has two cupped leathers, 
through which a parallel hollow piston works vertically. When the 4 
which the water escapes. 
& 
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tudirially in two, and made of desired lengths combined with a metal 
rail of any convenient section, but furnished with a we or flange pro- 
from the under side or table of the rail, a oe 


3830. 4. L. Fyfe.—Dated 2rd September, 1879.—(Not 


proceeded with.) 
‘Two limbs are jointed together and extremi- 
ties, the limbs being or closed by a 
link, 
other 
screw te bear against a serrated suface of this lim 


. Prorecrinc anp Issucatine Unpercrounn Wires, 
P. September, 1879.—(A communication.)—(Not 
wi 


proceeded with.) 2d. 
The wires are inclosed in a metallic poviesting pipe havi~g an interior 
insulating tube made in sections with close pn joints. This tube 
is made of asbestos, glass, fibre, slagwool, or mineral fi 


3832. Barven Wine, W. R. Lake.—Dated 23rd Septemier, 1879.—(A com- 


munication, ) 

The barbed wire is formed by leading a single main wire through a 

tubular shaft, or two main wires through a bitubular shaft, each wire 

passing through the shaft in its respective opening. ‘The wires for barbs 
are fed to the main wire or wires, and the barb blanks cut therefrom and 
twisted upon and around the single main wire at suitable distances, or 
fed between two main wires and around one or of , or one of 
Sree aay SOE between the two main wires and the other out- 
e. 

3833. vor Decivertno a Limrrep or Water, L. Miller. 
ae 23rd September, 1879 (A communication.)—(Not proceeded 
with.) 2d. 

On of the su pe is an. expanded ting piece covered b: 
a plate with two ho! w large one small, the ‘former 
cating with the supply pipe of the tap, and the other with a small pipe 
communicating either with the atmosphere or with a chamber in t 
rear of the water way of the tap, and which is closed by a screw plug. 
A piston works in this chamber and carries a valve in front with its seat 

the junction of the chamber and the water-way of the tap. 


8834 Ramways, R. D. Santers.—Dated 23rd September, 1879.—(Not pro- 


The transverse sleepers are made of cast iron or steel with turned down 
ends, near each of which are fixed two strong cast iron —— one on 
either side of and equidistant from the line of the rail. Upon the sup- 
ports is fixed a horizontal iron or steel plate, upon which the base of the 
rail is supported. 

3835. Srorrers ror Borrites axp Jars, A. W. Birt.—Dated 23rd Sep- 
tember, 1879. 6d. 

The head of the stepper is formed of wood, and consists of a disc at ge 
in diameter than the mouth of the bottle, and having on its underside a 
cylindrical recess also slightly exceeding the mouth of the bottle in dia- 
meter. The pact to fit the mouth is made of cork, and is cylindrical or 
taper, its upper part fitting the recess in the head. The two parts are 
united by a cement consisting of 1} 1b. gypsum, } oz. litharge, 2 oz. whit- 
ing, 6 oz. gluc, and two-thirds of a pint of water to dissolve the glue. 
3836. Propuction or Motive PowEer FROM BI-SULPHIDE OF CARBON, 

&c., W. R. Lake.—Dated 23rd September, 1879.-(A communication.) 


10d. 
Bi-sulphide of carbon is vaporised in a chamber charged with black- 
lead, or plumbago and water, the chamber being enclosed in a case for 
surrounding it with an uninfl:mmable liquid heated to at t 


the axis is 60 connectéd tod the door of the retort that on-opening the 

latter the throttle valve is closed. 

3847. Sausace Fittinc H. J. H. King and T. H. Abbott.— 
Dated 24th September, 1879.—(Not proceeded with.) 2d. 


cylinder without difficulty. 
83840. Srrinos ror Bicyctes, J. Harrington. —Dat d 24th September, 1879. 
6d. 


of wire, the two being connected by the wire passin, 
other at the outer end of the upper member of the spring. An alarm 
consists of a gong with a hammer operated by a lever ted on an 


break, consisting of a roller carried by the outer & 

cord is coiled upon the pulley as the blind is lowered and as the 

blind is raised. 

or CLosino Borries, H. Codd.—Dated 25'h September, 
1879. 


This relates to improvements on patent No. 3070 of the year 1870, and 
consists in forming the top uf the neck of the bottle curved over, so as 
to conform internally to the contuur of the surface of the ball f 
the stopper, and with an outlet at the centre of the curved or domed- 
shaped top. 
3870. Dveina, B. C. Davies.—Dated 25th September, 1879. 6d. 

Two side frames are made with slides in the top parts, and ves 
lower down receiving sliding cross bars with connecting- and 
secured to the underside of a movable —. box, which presses 
against a fixed top box securely fitted between the side frames. Ata 


axis of the motion, the lower end of the lever when the alarm is to be 
sounded being placed in ition to be struck by projections fixed to the 
underside of the fe'loe of the w: 
3850. Economisinc anp Emptoyino Steam ror &c., R. Hanson. 
—Dated 24th September, 1879. 6d. 
Steam used for driving the engine is allowed to pass from the cylinder 
to a superheater, and is afterwards employed for heating purposes. 


$3851. Merer ror Water, F. Redfern.—Dated 24th September, . 


1879.—{4 communication. 

A receiver contains a trough with two compartments oscillating on a 
horizontal axis, and furnished with a movable counterweight. The 
alternating movement is regis’ by a series of wheels and dials. An 
oscillating float is jointed to a rod carrying a valve, which rises or falls 
for opening or closing the entrance of the water. The rod has under- 
neath the valve acone which rises and falls with the rod, and covers a 
second cone forming part of the casing of the receiver, and serving to 
— the liquid running along the rod, thus dispensing with all 
packing. 
$3852. Arracninc Tickets orn Lapets to Spoots Bosstns, 

ae F. H. Bollé, and W. W. Schofield.—Dated 24th Sept.mber, 
1879. 

A framing formed by two end frames connected by cross rails supports 
a flat board, along the front edge of which the mechanisms are ranged. 
The spools are placed on end upon the table and pushed upon an endless 
baod travelling horizontally slightly below the top of the table in a 
recess. A second hoard is arranged above the spools, and both bands 
we round guide pulleys and round separate rollers beneath the table. 

ese rollers are connec by spur wheels, and one of them is driven 
from the driving shaft: Below these rollers are two others running in a 
trough with size, and pressed upwards by levers and weights so as to 
transfer size to the endless hands. The spools are conveyed by the bands 
to a turnstile with four arms, and which receives an intermittent rotary 
motion of a quarter revolution each time, so as to bring the — 
successively over a tube containing tickets or labels, one of which by 
means of a piston acting un the lower end of the column of tickets 
becomes attached to the spool. The spool is then reversed by passing 
through a icircular channel and brought over a second tube con- 
taining tickets, one of which is then applied to the other end. 

3853. Srereoryrine, W. P. Byles and G. Allan.—Dated 24 h September, 
1879. 6d. 

The prepared is laid upon the type, and immediately the neces- 
sary taken it is removed from the type and sub- 
jected to a high temperature. 

3854. Jormnino EaRTHENWARE AND OTHER Pipes, G. H. Ellis —Dated 24th 


that will evolve bi-sulphide of carbon into a vapour, which vapour is 
conveyed to the cylinder of an engine and used as a motive power. 
3837. Hixcep Lips or Covers ror Boxes, Disnes, Plates, Baskets, 
&c., J. Meeson.— Dated 21th September, 1879. 6d. 
The cover is made of two parts hinged together in the centre, the hinge 
forming a handle, and having arms or projections so that on 
g th: same either half will be opened leaving the other half 
3838. Dass, ear gy W. Cooke and J. C. Willoughby.—Dated 24th 


September, 1879. 
The sides of cach frame are formed in suitable lengths, each hinged to 
the next adjacent length,‘ and at one side of the frame a standard is 
to the floor, one to each one, two or more double lengths of the 
side. Each standard forms bearings for a shaft with a hand-wheel to 
revolve it, and carrying two worms, one gearing with a wheel carried by 
an index ring, and the other with a wheel secured to the outer end of a 
shaft revolving in bearings at right angles to the length of the frame 
The inner end of the shaft carries a toothed bevel wheel which operates 
a rack or screw shaft considerably shorter than the length of the frame. 
3840. Mine Caces, W. Davies.—Dated 24th S-ptember, 1879.—(Not pro- 
ceeded with.) 2d. 

A lifting bottom is employed consisting of a bed-plate, to one end of 
which are fixed two brackets projecting through the fixed bottom of the 
cage, the other end of the bed-plate being hinged to the fixed bottom. 
To the bed-plate is secured a wooden framing to which the tram rails 
are secured. The bed-platc also carries a shaft carrying arms, to which 
connecting rods with latches are secured, the latches serving to lock the 
wheels of the trams. 
$3841. Savery Lamps ror Mivers, Spenccr.—Dated 24th Sep'ember, 

1879.—{Not proceeded wih.) 2d. 

The reservoir is at the lower portion of the lamp, and above it is a glass 
tube, over which is a double metallic tube, the space between being 
filled with a non-conducting material, and the top being closed by a 
diaphragm of wire gauze. Tubes are placed between the oil reservoir and 
the glass tube for the supply of air. To regulate the light a bar or 
spindle is placed parallel to the wick, and carrics two small toothed 
wheels, the teeth of which act upon the wick and raise and lower it 
when the bar is rotated. 


3842. ror Ratstnc Potators, C. Cousins.—Dated 24th Septem- 
ber, 1879. 

To raise or lower the share a hollow cast iron bracket is bolted to the 
frame, and contains a screw with a hand wheel and nut, which is con- 
nected to the share. To throw the working parts out of gear a hand 
lever working on a quadrant has attached it a rod which actuates by 
means of a pin working in a slide, a rod with a clutch, which moves the 
small pinion in or out of gear, so that the whole of the digging part of 
the machine can be raised clear of the d. The share cheped 80 
that the earth and potatoes are raised with the least possible strain to the 
machine or horses, and the bruising of the potatoes is prevented. A 

ate may be attached to the share so as to prevent it becoming clogged 
when the soil is moist. 


3844. Hyprocyanic Actp, &c., J. Imray.—Dated 24th September, 1879.— 
(A communicotion.) 6d. 


The methylamine of commerce being va ed, its vapour fo peel 
th a retort heated to redness, anid con- 
siderable quantity, as well as ammonia, watery vapour, and infl bl 


ptember, 1879.—(Not proceeded with.) 2d. 

Grooves are formed round the ends, and within the sockets of pipes, 
and at both sides of these channels are sect in narrow ves rows of 
hair, weed, cocoa or other fibre, or bands of straw, hemp, jute, felt, cork 
leather, or other suitable material Into the channels thus formed, liquid 
4 semi-liquid bituminous or other cement is poured through a hole in 
the top. 

3855. Preraxino Transrers, MOULDS, AND Re.iers FoR LITHOGRAPHIC 
AnD TypoorapPuic Printine, &. Edwards. — Dated 24th September, 1879. 
~ (A communication).—(Not ed with.) 2d. 

A block of wood with its surface engraved is inked with transfer ink, 
and above and el with its surface is stretched a piece of transfer 
paper. Upon the upper surface or back of this paper is then drawn the 
shape of the tint desired to be produced upon any design, the paper bein 

down so as to cause it to touch the block and receive the in 
rom it in dots or lines. The surface of the block is then re-inked and 
replaced under the paper, but turned partly round, so that when desired 
the series of dots or lines cross those previously produced, when the 
er is drawn upon as before. By this mcans a darker tint is produced. 

Tie paper drawing may then be finished by hand with a pen or brush, 

and then transferred to a lithographic stone in the usual way. 

$356. Snors ror Horses, J. Welshy and A. G. Greenway.—Dated 25th 
September, 1879.—( Not proceeded with.) 2d. 

A dovetail groove is formed in the treading surface of the shoe to re- 
ceive a length of india-rubber or gum. 

3858. Gatvanic Batrenies, J. Jmray.—Dated 25th September, 1879.—(A 
communication.) 4d. 

The element consists of two nearly semi-cylindrical cells placed face to 
face at a little distance apart within a cylindrical vessel containing the 
exciting liquid. Each cell is divided by a partition parallel to its straight 
face, which, as well as the partition, the front part of the sides and the 
bottom, is of porous earthenware, the cylindrical back part behind the 
partition being glazed, but pierced in one cell with a number of holes, 
and in the other with one hvle at a high level. The portion in front of 
the partition in the former cell receives a slab of zinc, and that of the 
other a slab of carbon, the spaces behind the partitions containing the 
materials for feeding. 


3860. Comprounp Steam Enaines, G. K. Stothert.—Dated 25th September, 


1879. 6d. 

A horizontal engine has two cylinders arranged in line, the high-pres- 
sure being in front of the low, with sufficient space bet thera to give 
access to the packings of the one piston rod on which both pistons are 
fixed. A continuation of the piston rod through the back cover of the 
lower pressure cylinder is linked to the vertical arm of a three-armed 
lever fixed on a rocking shaft, the two horizontal arms of the lever work- 
ing alternately two vertical air pumps arranged side by side, and a third 
arm on the rocking shaft works the feed pump. The front part of the 
piston rod extends through the front cover of the high-pressure cylinder 
to a crosshead working in ides, and linked by the connecting-rod to 
the crank on the main shaft. From the crank shaft is driven by mitre 
gear a longitudinal tershaft extending backwards along the frame of 
the engine, and which by mitre gear drives a short transverse shaft with 
excentrics to work the slides, each excentric being linked directly to one 
of the slide rods. On the transverse shaft is a third excentric to work an 
expansion slide on the back of the high-pressure slide. 

3861. PorTaBLe Rowine Apparatos, A. J. Harrison.—Dated 25th Septem- 
1879.—(A proceeded with.) 2d. 


gases. These products are passed through an alkaline bath, whereby the 
acid is separated, producing a sodium or potassium cyanide, as the case 
may be. The ammonia is in like manner separated by an acid bath, and 

the gases are collected in a gasholder for use. 
$3845 Macuixes ror B. Hunt.—Dated 24th Sep- 

tember, communication.) 8d. 

The lower end of the needle bar passes through a guide at the end of a 
rod, reciprocated to move the needle to the right and left to effect the 
i f the stitch This rod extends along under and is partly 


recessed in the fixed overhanging arm in which the main shaft is jour- 
nalled, and it is formed in two pieces spliced = op by screws. The 
guide plays in a recess in the head of the arm, and its rod is guided in a 
slot in the arm, a spring pressing it inward, the extent of the movement 
being determined by a set screw tapped through it and bearing against 
the stem of the arm. This inward position of the rod Gchennines that 
of the line of stitches which is uced in the single fabric, and a cum 
which bears against the end of the rod makes but one revolution to ev: 
three stitches, at certain times throws this rod and its guide outward, 
and ve ony moves the needle bar and the needle outward to 
duce the other line of stitches which is taken through the hem. 
movement of the needle and a similar one of the feed is effected by a 
sleeve mounted loosely upon the upright shaft, connected to the main 
shaft by bevelled gearing. 


3846. Lamps ror Suop Wixpows, &c , H. P. Turner.—Dated 24th Sez tem- 
ber, 1879.—(Not proceeded with) 2d. 

A hinged mirror or plated back is applied to these lamps and can be 
set at any angle, so as to deflect the light to any desired portion of the 
window. e glass rests in a Y trough hinged to the lower front corners 
of the sides of the case, and can be raised clear of the trough, which is 
thon turned down and the glass withdrawn for cleaning. Adjustable 
buffers or rods project in front of the lamp from the sides and bear 
against the glass-pane, thus relieving the facia from the strain to which 
it is subjected in windy weather. 


$848. Gas Rerorts, W. G) ice.—Dated 24th September, 1879. 8d. 
f the retort the 


of a body, an adjustable centre-piece, a sliding seat, an 

attachment bar, a foot rest, a leg connecting screw, tension bands, a 

single scull handle, and double scull handles, which parts may be readily 

fitted together so as to fourm w portable rowing apparatus or parlour 

gymnasium. 

3862. Cast Wrovucnt lron Hotiow-ware, &c., J. 
Woodhead and A. Orme.—Dated 25th September, 1879.—(Not proceeded 


The article to be enamelled is coated with vitreous enamel, which is 
fused in an ordinary muffle, and the vitreous enamel is afterwards coated 
with a metallic compound and again heated, when a bright metallic 
lustre is produced. 

38638. Jewettery, A. Lion.—Dated 25th tember, 1879. 6d. 

A strip of metal is cut out so as to form along its whole } surfaces 
which afterwards form ‘“‘ serpent scales” by their super-position result- 
ing from the continual rolling or winding of the strip into a spherical 
form. 

3864. Wasnino Yarns, &c., NW. Fraser.—Dated 25th September, 1879. 6d. 

The yarns in hanks are carried through the washing on a 
number of rotating bobbins fixed on herizontal shafts carried radially in 
bearings on a horizontal disc or wheel-like frame. The tank is of aunular 
form, but has radial ends at one ae between which is a space communi- 
cating with the central s hen w:shing the yarns, the fresh water 
enters at one end of the trough and overtlows from the other end, and 
the yarns are in the bobbins so as to enter the discharge end of 
the trough, and are carried round to the other end, so as to be subjected 
to the cleanest water just as they leave the trough. 

3865. Box ror Games, &., R. Whitaker.—Dated 25th September, 1879.— 
(Not proceeded with) 2d. 

Ashallow cylindrical box contains the saucer-shaped ops a teetotum, 
measuring tape placed in the bottom part 


3867. H. Warman.—Dated 2th September, 1879.—( Not 


we 
The s or cheeks of the grate are made separate from the giate 
Beans, A, are connected by hinges, so that they may be fixed 
at any desired angle, either inwards or outwards, to the front of the 


3868. Rotter Buyp Firtines, W. Parnell.—Dated 25th September, 1879. 
—(Not proceeded with.) 
On one end of the blind roller is fixed a pulley, to which one end of a 


between the frames are supports with bearers, in which 
works the driving shaft carrying two cams to lift the pressing box. The 
fixed box has chambers to receive the dye, and a cham’ on top is fitted 
with pipes ted to the diff t dye cisterns. The bottom box has 
also chambers filled with pipes to discharge the dye and washing-off 
water which fall into papas cisterns to be pum back to the several 
dye cisterns. The blocks are lined with sectional pieces of wood, the 
top pieces to fit recesses in the bottem ones The 
matcrial to be ay is placed across the lining, and the dye acts only on 
the part expose: nat st ad uma the recesses in the bottom linings 
their origi: 


colour. 
3871. Steam Borters, F. H. and W. H. Thwai'es, A. Stewart and J. 
Sturgeon.— Dated 25th September, 1879. 6d. 

In order to enable boilers to burn street and market sweepings and 
other refuse, it is constructed with a short flue at the centre passing down 
from the top of the boiler direct to the fire-box above the grate, and the 
rubbish is fed into this opening. The grate bars are inclined down 
from the middle of the boiler under the feeding flue towards the 
doors. Over the feed tube is a platform. From the top cf the fire-box a 
flue tube leads into the main flue, the air being admitted through the 
grate bars. 

3872. Beurs, Banps, anp Straps For Drivinc J. Kneen.— 
Dated 25th September, 1879.—(Not proceeded with.) 2d. 

A band of metal is used in combination with leather or other belts, 
bands, and straps, and the two are secured by ing a flat staple 
fastener through the leather and turning the ends over, or by 4 
the metal band between two plies of leather and passing the staples 
through the leather alternately upon the opposite plies and 
their ends over the metal band, or a recess is sare in the leather so as 
to bury the metal band therein. 
sere. — Boots anv F. Richardson.—Dated 25th Septem- 

> 

A reversible heel tap, consisting of a metal frame with a flange, rests 
against the heel shell and a pin projects above and below the rim. 
central part of the frame is filled with wood and the tap is secured by a 
central screw, and when one side is worn, the tap is turned over so as to 
present a new wearing surface. 

3874. Comprno Macuines, E. de Poss.—Dated 26th September, 1879.—(A 
communication.) 6d. 

In order to make the fleece of uniform equal thickness and with 
filaments sufficiently divided and straightened, an auxiliary apparatus is 
applied to combing machines at that part which serves for the introduc- 
tion of the fibrous fleece. This me consists of a drum with : 
kind of card or breaker clothing. It is fed by one or more cylinders ani 
operates conjointly with additional carding organs. It also operates 
with a doffer actuated to strip the fibrous material, its movement consist- 
ing of reciprocating or alternating -oscillation round its axis, the 
oscillation being in one direction each time longer than in the other 
direction. So that the doffer should thus receive besides the recij 
ing oscillation, a succession of small rotary movements constituted by 
the excess of amplitude of the longest tion. 


3875. Exectric Licutine, C. W. Harrison.- Dated 25th September, 1879. 


The carbon burners are com of pure lamp-black and naphthaline 
dissvlved in boiling tar, and kneaded together to form a mass that is 
com in heated moulds, and afterwards packed with powdered 
chalk in clay crucibles and burned at a ~—_; t A lat 
is made of a mixture of lamp-black and chalk, the top part being all 
lamp-black and the bottom all chalk, and the intervening parts consist- 
ing of varying proportions of both to represent successive units of resist- 
ance. These are moulded into slabs and baked in a close crucible, and 
when ready are fixed in a dial communicating with the circuit, whilst an 
adjustable slide also in communication makes contact with the various 
slabs and controls the ing current. Various forms of lamps are 
described. The electric light is concentrated into a channel and issues 
through slots therein. 

3876. Drawine orr Beer, &c., From Casks, H. 7. Defty.—Dated 26th 
September, 1879.—( Not proceeded with.) 2d. 

When liquids are forced up by air, the current of air before being 
admitted to the cask is passed through a tank containing the materials 
requisite to generate carbonic acid gas. A valve for connecting the with- 
drawal pipe to tne cask consists of a hollow plug closed at one end, the 
opposite end being screw-threaded to fit it to the cask. A number of 
apertures are formed in the plug, and within it is fitted a second also 
having apertures and connected to the pipe through which the liquid is 
drawn. A registering apparatus consisting of a series of wheels or discs 
gearing with each other is operated by a rod to which a float is attached, 


and which floats on the surface of the liquid contained in the r 


are dispensed with, and a chain or woven metal 

mattress is combined with a bedstead frame r, suitable means 

being provided for adjusting the tension of the metallic mattress. 

3880. Joint ror Raitway J. H. Edwards.—Dated 26'h September, 
1879.—(Not proceeded with.) 2d. 

Two plates, the upper parts of which fit between the flanges of the 
rails, are employed, one being provided with a continuation fitting 
around one half of the lower flange of the r&ils and with a lipand ve, 
the other havirg a continuation which fits around the other half of the 
lower flange of the rails, and it terminates in a hook which takes into the 
groove in the former rail. ° 
3881. Firrerine anp Sewace, &c., W. and G. C. Grbbs..—Dated 

26th September, 1879. 6d. 

The sewage is admitted to an upper chamber and the inlet closed, 
when the ber is forced t ds a lower chamber in which a vacuum 
is maintained by an air pump, causing the liquid portion of the sewage 
to pass through the felt at the bottom of the upper chamber. The upper 
chamber is then raised, leaving the solid matter upon the felt, such 
matter being collected by an endless band, when the operation is 
repeated. 

3882. Coatine Metats, E. Morewood.— Dated 26th September, 1879. 6d. 

This relates to improvements on patent No. 123, dated Jan. 14th, 1863, 
and consists in so arranging a guide in connection with the other 
machinery of a pot containing molten metal and flux for the purpose of 
coating and finishing in one operation, that each sheet of metal shall 
have the opportunity of staying awhile under the flux or molten metal, 
thereby giving it a sound coating in one operation. 


8883. Breecu-Loapinc W. M. Scott and J. Tonks.—Dated 
26th September, 1879.—(Not proceeded with.) 

A lug is formed on the side of the hammer, and a lever with two nearly 
vertical arms is jointed to the bammer, such juint being at the lowest 
part of the lever where the arms join each uther. The shorter of the 
arms is in front of the lug on the hammer, and the arm behind the 
hammer has at the top a horizontal branch which terminates in a thumb 
plate external to the tang of the break off. By inne down the thumb 
plate the short arm forces back and cocks the hammer. The short arm 

own. A ety ap ‘or preven en! ischarge 
drop-down guns is also described. 
3884. Sream Boiters, C. G. Marston.—Dated 26th September, 1879. 8d. 

A cylindrical shell has a dome-shaped top, and within it is a low- 
crowned fire-box, opening into which on one side and near its summit is 
a three-way tube or flue, communicating at its upper part with the tube 
chamber containing the water tubes. Fuel is caged into the fire-box 
at an opening in the shell communicating with the three-way flue. 


3885. Treatinc Usep orn Waste VULCANISED OR OTHER CaoUTCHOUC, 
B. A. Brydges.—Dated 26th September, 1879.-(A communication. 
4 


as a wedge when placed in position. 
3887. Susrenpive anp Detacuine Boats, &c., FE. J. Hill and J. L. 
As 00 attac! buat by a al men! u 
or curved part of the hook being expanied on each is, 


made to butt against it, and 
i fasteners are to secure the whole in positiun. at ite other end » tubs, through w meat is foi nto the skins. 
A piston forces the meat and is drawn back out of the cylinder to allow 
the meat to be introduced, being held and guided so as to re-enter the 
The spring to support the saddle is of’ a flattened Z form, and is made 
of steel rod or wire cviled completely round at each angle, two of such Z 
| 
i 
i 
i 
} 
with.) 2d. 
a 
+ 
; | 83878. Bepsreaps, C. 4. B. Target.—Dated 26th September, 1879.—(Not 
proceeded with.) 2d. 
i 
‘a The waste caoutchouc is placed in a vessel divided into three compart- 
ia ments by wire sieves, the lower one containing boiling water, the steam 
- from which acts upon the caoutchouc, which is placed in the central com- 
i —— The top compartment contains the coke or other fire, the heat 
i rom which melts the caoutchouc which drops into the water below. 
H 3886. Connectinc Framep Woopwork, J. Lisle.—Dated 26th September, 
: 1879.—(Not proceeded with.) 2d. 
5 The two parts to be connected together are clamped and bored by 
\ a cast iron or steel bar and screw to clamp it tightly when the retort is This pin is formed at each end of a recessed or morticed form and acts 
| charged. The edge of the mouth is planed and a corresponding rebate is 
é formed in the inner face of the door. The channel by which the gas | 8T#te- 
5: passes from the retort is formed on the summit of the mouthpiece, with 
which it is cast, and it contains the thrutile valve, the axis of which has | 
as a counterba'ance weight, having a tendency to keep the valve open, but 
3 
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of the fore and aft line described in Hill’s =. No, 242, January 24th, 

1872, for the ae of insuring the simultaneous disengagement of the 

two ends of boat. 

8888. Macuine ror Rivettinc, Puycuinc, AND SHEARING METAL 
pam W. R. Lake.—Dated 26th September, 1879.—(A communication.) 


This consists of a machine in which two levers forming an elbow or 
toggle joint between the power are employed for operating the machine, 
and hinged or pivotted arms carry the dies or other tools employed. 
3896. Preventinc THE Oxipisinc or Metats, F, H. F. Engel.—Dated 
27th September, 1879.—(A communication.) 2d. 
This consists in the application of solid hydrocarbons in combination 
with liquid hydrocarbons, acteric, or fat oils. 


SeuT. MANUFACTURE oF Carpets, J. Bennie.—Dated 27th September, 1879. 


This consists in the manufacture of Brussels, Wilton, Axminster, and 
tapestry carpets and rugs in such a manzer that a heavy back as in an 
Axminster carpet is combined with a fine selvage. 

Jars, Borrigs, &c., W. H. Allen,—Dated 27th Septem- 

The s' r has a projecting rim slightly smaller than the neck or 
upper e part of the jar, and an elastic ring is placed round this rim 
so as to form an air-tight joint. A small hole is formed through the 
upper part of the jar at such a distance from the hop thet the air enclosed 
in the jar can escape thereby while the stopper is being inserted, but so 
as to be covered by the elastic ring when the stopper is fully inserted. 
3901. Variery-MovLDING Macuines on SHAPERS FOR DovetaiL Work, 

J. Anderson.— Dated 27th September, 1879. 6d. 

The wood tobe dovetailed is received in a carrier mounted upon the 
table or travelling bed, so as to be capable of longitudinal or lateral 
motion. The poo comprises two long hollow troughs or pockets each 
at right angles to the other. Into each trough is fixed a piece of wood, 
one piece lying horizontally, the other placed upright, and both mee 
at the ang, e wood is secured in the cartee by screw clamps, an 
they are both wrought or shaped at the one operation. 

3908. Stamps ror Datinc Macuings, J. Robinson.—Dated 29th September, 
1879.—(Not proceeded with.) 2d. 

In one arrangement the year are fixed at one side of the dating 
wheel or disc, and on the other side of the day da’ wheel or disc is 
fixed the month type, which remain fixed for one month. 

3904. Hyprocarson Stoves Anp Lamps, W. B. Woolley.—Dated 29th 
September, 1879. 4d. 

This consists in the arrangement of parts whereby an elastic piece of 
steel attached toa sliding case or tube of a lamp, when it is up 
will, by its own elasticity, close the top of the sliding tube or case 
above the wick, and this effectually extinguishes the flame. 


3910. Inp1a-RUBBER TuBEs oR Prres, L. V. Lerenard.—Dated 29th Septem- 


ber, 1879.—( Not proceeded with. § 
This consists in substituting ened india-rubber strengthening 


spirals for the metallic spiral at present in use. 


Nava Encineer following appointment 
has been made at the Admiralty: John A’Court, engineer, to 
the Asia, additional, vice Trigg. 

THe AmericAN Iron Sree, Trapre.—The following 
statistics are taken from the preface to the new directory of the 
iron and steel works of the United States issued by the American 
Tron and Association :—Number of completed blast 
furnaces, March 1st, 1880, 697; number of blast furnaces build- 
ing on March 1st, 1880, 23 bituminous, 12 anthracite, 9 charcoal, 
total, 44; annual capacity of completed furnaces, in pig iron, net 
tons, 6,500,000; annual capacity of 203 bituminous furnaces, net 
tons, 2,825,000 ; annual capacity of 228 anthracite furnaces, net 
tons, 2,600,000 ; annual capacity of 266 charcoal furnaces, net 
tons, 1,075,000; number of completed rolling mills and steel 
works on March 1st, 1880, 382; number of rolling mills and steel 
works building, March 1st, 10; number of single puddling 
furnaces—a double furnace counting as two single ones—4467 ; 
number of heating furnaces, 2419; number of trains of rolls, 
1397 ; annual capacity of rolling mills in finished iron, net tons, 

,000,000; annual capacity of rolling rail mills in heavy rails, net 
tons, 2,150,000; number of rolling mills having nail factories. 
73; number of nail machines, 4152; number of completed 
Bessemer steel works on March 1, 1880, 11; number of Bessemer 
steel works building on March 1, 1880, 2; number-of Bessemer 
converters—22 completed, 10 building—32; annual capacity in 
ingots, net tons, completed converters, 1,250,000 ; new converters, 
500,000; total 1,750,000; number of completed open-hearth 
steel works on March 1, 22; number of open-hearth steel works 
building on March 1, 3; number of open-hearth furnaces—33 
completed, 6 building—39; annual capacity in ingots, net tons 
—comple' furnaces—225,000; new furnaces, 50,000; total, 
275,000; number of completed crucible cast. steel worls on 
March 1, 35; number of crucible cast steel works building on 
March 1, 3; number of steel melting pots in the completed works, 
3080; annual capacity in ingots, net tons, 90,000; number of 
miscellaneous steel works on March 1, 1880, 9; number of steel 
manipulating works on March 1, 1880, 31 ; number of completed 
forges—one building—on March 1, 1880—make wrought iron 
from ore—69; annual capacity in blooms and billets, net tons, 
85,000: number of completed bloomaries—one building—on 
March 1, 1880—make blooms from pig iron—59; annual capacity 
in blooms, net tons, 80,000. 


rovided by the local trade; 2 p.m., depart by the Col - 
f Rubrort, ke. 
which will be open for inspection H 8 p.m., re-union, concert, an 


ga by the German iron trade, for an excursion on the 


A list of these will be issued in due course. Members 
who propose to attend the Diisseldorf meeting are requested 
to intimate such intention, at their earliest convenience, 
on a form sent with the programme. This is all the more 
necessary as the exhibition, which will be open during the 
currency of the meeting, is likely to render hotel accommoda- 
tion scarce, and necessitates suitable travelling and hotel arrange- 
ments being made as soon as possible. If a sufficient number of 
members send in an early response, it is og oe to arrange for 
special trains and steamers from London to Idorf. 


OTHER DISTRICTS. 


(From our own Correspondent.) 


Nerruer in Birmingham to-day nor in Wolverhampton yester- 
day—Wednesday—was it possible to do much business in the 
pon of iron or ironmaking materials. About one-third: time 
is being run this week the district through. Several mills and 
forges will not re-start at and others will get up steam for the 
last three, days of the week tu. give the men some plea for the 
‘‘draw ” which they are certain to apply for on Saturday. 

The exception to this state of things relates to a few tin-plate 
firms, and to similar firms where also high-class stamping sheets 
are produced. Portions of such works were re-started on Tues- 
day night, and yesterday morning the whole establishments were 
in full operation. As to a few, work had been allowed to get 
into arrear ; but as to all, the activity displayed is in striking con- 
trast with the languor observed throughout the mills and forges 
where the ordinary run of finished iron is turned out. Nor are 
these people likely to find themselves in early urgent need of 
work. Inquiries are this week coming forward as well from 
continental as from home buyers, which promise encouraging 
orders, and that require and are receiving telegraphic replies. 
Alike as to stamping sheets and as to tin-plates the business now 
doing is on account of United States, of France, Germany, 
Belgium, and Spain. Firms who are well supplied with specifi- 
cations quoted to-day and yesterday the same figure—30s.—per 
box for charcoal tin-plates as lust week, and for their ordinary 
I.C. working-up coke plates from 21s. to 22s. per box. 

The makers of sheets required by the galvanisers were pressing 
for specifications, but without much success. For galv corru- 
ga sheets good prices were still asked by the leading 

vanising firms, who continued to quote from £19 to £19 10s. 
or 24 w.g.; the same‘also for 21 to 22 w.g. But a good + rend 
of corrugated sheets might have been secured without difficulty 


at £18 for 24 w.g. in bundles in London, and a less valuable sort | bee 


was easy to be had at £17. Yor 26 w.g. sizes £2 more was asked. 
Galvanised sheets, not corrugated, were all 10s. under these 

From Buenos Ayres and from the River Plate the 
demand is improving. The Cape markets are a little better; but 
the Australian trade keeps dull—traceable, the makers affirm, 
more to consumers’ determination to ‘‘ Bear” the market than to 
excessive supplies. 


The sheet firms are complaining that the Canadian demand 
for black sheets, which is usually spirited at this time of the 
year, has not yet begun to show much life. The same is likewise 
true in respect of the Russian trade, but there is a larger amount 
of work in hand at the sheet mills in execution of old contracts 
to the order of the great Northern gee than there is for the 
Dominion. If both countries should keep conspicuously out of 
the market, the effect upon the sheet trade of this district will be 
felt well up to the setting in of winter. 

Some considerable inquiries were reported to-day on behalf of 
engineering concerns who are mostly engaged in constructive 
work, At present almost the only new work that is being put 
in hand as the result of these inquiries relates to India, and it 
does not represent a heavy aggregate. Russia comes next in the 
order of inquiry, but the total of her new plate business is just 
now considerably within the average. Makers are this wee 
quoting figures in some cases nearly 100 per cent. below those 
which five months ago they would have named, and named 
with firmness ; but the prices seem to be insufficient to meet the 
expectations of inquirers. 

‘he hoop mills are prejudiced by the falling off in the demand 
for noms for America, and by the probability of-all future busi- 
ness with the States in this article neve preimion’ by the deci- 
sion of Secretary Sherman, which virtually raises the duty upon 
a punched and prepared for‘attaching around bales. 

The market was over supplied with pig iron, both of Stafford- 
shire and Lincolnshire, and Yorkshire and Lancashire make. 
The production of Staffordshire common pig will be slightly 
reduced by the largest firm having blown out one of their fur- 
naces, leaving three blowing. Prices of pigs were nominally 
unaltered, but Staffordshire common qualities might have been 
bought for pega delivery at half-a-crown in buyers’ favour 
compared with a month ago. Barrow hematites were quoted at 
£4 12s, 6d. to £4 15s. without business; Tredegar iron was again 
firm at £4 10s., but sales could not be booked. Not only are 
these figures above the rates which can now be got in the Bir- 
iwningham and Wolverhampton markets; but new brands of crude 
iron, made like the Tredegar quality from Spanish ore, were to 
be had yesterday and to-day at £4 per ton. Common Stafford- 
shire iron was quoted £2 to-day, and the ‘‘all-mine” iron of the 
same firm £3 5s. Both prices were nominal, notwithstanding 
that most qualities of all-mine are firm at from £3 15s. to £4. 

The collieries are doing little this week. The majority will 
only be running half a day to-day, to-morrow, and Saturday. 
Prices are irregular. By the opening of a e number of pits 
throughout the Cannock Chase area, and in Leicestershire and 
Nottinghamshire, competition has brought down the Cannock 
Chase quotations to a figure lower than has been attained for 
twenty years. Best deep Leicestershire sorts were to be had this 
afternoon at 11s. 6d. delivered in trucks in this district ; and 
average sorts at 8s. per ton—a price equal to 5s. 6d. per ton at the pit; 
At Leicestershire coal was offered at equal to 4s. 9d. per ton at 
the pit. 

The colliers at Talke and Harecastle, North Staffordshire, still 
remain on strike, A similar notice of a 10 per cent. reduction 
has been posted by several other proprietors in the district, and 
it is expected that the men will join those already on strike, who 
number some 1500. Owing to the depressed state of trade, it is 
rumoured that the Chatterley Iron Company, Tunstall, are about 
to — their ironstone mines, which have only recently been 
opened. 

A disastrous boiler ere. occurred on Saturday, at the works 
of the Birchills Hall Iron Company, Limited, Birchills, near 
Walsall. Sheets, bars, patent bedstead tubes, and other descrip- 
tions of finished -iron, are manufactured at the works. 
Twelve men were killed at once, eight others died the same day 
at the hospital, and five more have since suc to their 
pr the total deaths twenty-five. About thirty 
other workmen were more or less injured. 


NOTES FROM LANCASHIRE, 
(From our own Correspondents.) 


So far as any business is concerned there is not much to re 
from the Manchester district this week, the Whitsuntide holidays 
as usual causing an almost entire suspension of work for four or 
five days. There was only a poor attendance at the Manchester 
market on a since then the Exchange has been 
——- closed. Very few transactions have been rted 

uring the week, but a feeling seems to be gaining weeny that 
prices can scarcely go much lower than they are at present, and 
this has a tendency to stimulate some inquiry on the part of 
consumers, although there is as yet very little actual buying. 
Outside brands of iron in second hands are still being pushed fi 
this district at very low figures, and hematites especially are 
pressed for sale at exceedingly low prices as compared with those 
which have been ruling of late, g: rands having been sold 
within the last few days for delivery into this district at very 
little over 70s, per ton. 

There is no alteration in the quotations for Lancashire 


iron, local makers still asking 52s, per ton, 


881 


for foundry and_ fo 
district, but there.is little or.no business. being done at this price, 
and there is little doubt. makers would he open to. offers where 
buyers had good orders to place. 

n outside brands prices are. very icsnalee, g-m. b, Middles- 
brough being offered by merchants for, delivery equal to: Men- 
heats at about 45s, 10d. pér ton net cash, and Lincolnshire and 

rbyshire irons af about 50s, to 52s, 6d. Re ton, less 24, whilst 
north country makers are asking Is.. to 2s. Be ea more, anc 
Lincolnshire and Derbyshire iron is quoted at to 56s, per tou. 

n the finished iron trade there is not very. much change to 
notice, Prices continue weak and. low, bars delivered into the 
Manchester district. being offered at £6 17s, 6d..to £7 ton, 
hoops at about £8, and puddled bars at £4 per ton and under. 
Very few new orders are being given out, and the complaints to 
which I have referred before are still made, that in Hany, cases 
where iron has been sold at the recent high prices, the buyers 
cannot be got to specify, and forges, where there are sufficient 
orders on the books to-keep them tolerably busy, are getting 
slack for want of specifications. 

The strike in the Blackburn cotton trade has had the effect of 
throwing into the hands of the machinists and engineers in the 
above district a good many orders for repairs, the mill-owners taking 
advantage of the stoppage to put their machinery in order where 
required ; but generally there is no improvement in the position 
of founders, engineers, and machinists. 

In the coal trade there has been very little doing, and both 
best and common coals are bad to move. Inquiries for gas coals 
are being made, buyers, as a rule, asking for deliveries over two 

ears, and tenders are Peing made for this period at very low 

igures. Engine classes of fuel are still in tolerably good demand, 
but both burgy and slack are easier to buy than they were. 
Prices as a rule are weak, but the quotations at the pit mouth 
are without material change, and may be given about as under : 
—Best 7s. 6d, to 8s.; seconds, 6s. to 6s. 6d.; common coal, 
5s. to 5s. 6d.; burgy, 4s. to 4s. 3d.; and good slack, 3s. 6d. to 4s. 


per ton. 
The shipping trade_ continues and there have 
m very few orders in the Liverpool market lately. ; 
In coke there is a considerable falling off in the demand owing 
to the lessened requirements for ironmaking purposes, and s 
are now accumulating. The quoted prices for cashire cokes 
at the ovens are about 10s. to 13s. per ton according to quality. 
Some time back I referred to mining operations which during 
the past five years have been carried on at Ashton M near 
Manchester, for the purpose of winning the seams coal 
under that district. ‘After two shafts had been sunk to a 
depth of about 700ft. some doubt arose as to the actual 
position in which the seams would be found, and the work 
of sinking was suspended. During the past six months 
boring operations have been carried on by means of Vivian's 
boring apparatus to a further depth of about 260ft., the 
result of which has been that several seams of coal varyin 
in thickness from 2ft. 6in. to 6ft. 4in. have been proved, some.o! 
the seams being of first-rate quality for house fire and steam 
urposes. The position in which the coal has been found justi- 
ies the belief that the measures worked at the Lord’s Field Col- 
liery, nearly two miles distant on the rise, are continuous between 
the two points, and the other boundaries of the coal-field would 
appear to be.on the western side, the fault passing in a north- 
westerly direction through Droylsden, on the northern side the 


ic | great fault separating the Ashton from the Oldham coal-fields, 


and on the southern side the faults which are encountered by the 
northern limits of the Denton Collieries, so that a very consider- 
able area of coal will thus be opened out on the eastern side of 
chester. ‘I'he actual position of the coal-seams having thus 
been established, sinking operations have now been resumed, and 
it is expected will be carried on without further interruption. 
The work throughout has been under the superintendence of Mr. 
John Higson, M.1.C.E., of Manchester, with Mr. Greenwood as 
the resident engineer. 

The hematite iron trade of North Lancashire and Cumberland 
is very quiet, and only a small number of orders have during the 
week been placed in the hands of makers. There has been no 
check to the downward tendency of the market, and prices are 
again lower, Bessemer and forge qualities can be bought at 65s. 
per ton. Speculators in many instances are holding firmly to 
stocks of iron bought at full prices, and they are anxiously wait- 
ing for a reaction. There is a want of confidence shown in 
deliveries of iron sold at full prices. Large shipments of metal 
are being made to America, Australia, and elsewhere, and the 
docks are busy and local railways deluged with traffic. It is 
thought there will be no need to blow out any of the furnaces in 
blast, but that a reaction will take place before the orders in 
hand are fully disposed of. 

Steel makers are very busy and they are experiencing a fair 
demand from America, Shipbuilders are busily ae 
Finished ironworks and railway rolling stock works actively 
employed. [ron ore quieter in tone. The Cumberland Iron 
Mining and Smelting Company have blown one of their six fur- 
naces out for repairs, 


THE SHEFFIELD DISTRICT. 
(From own Correspondent.) 

THERE has not been a great deal of work done since my last 
letter. The Whitsuntide holidays extended till Tuesday ; but 
they are usually prolonged the greater part of the week, and ina 
great many cases cutlers and colliers will alike ‘ play.” beyond 
the orthodox time. 

What I anticipated a fortnight ago is coming to pass. Shorter 
time is not only being worked at most of the district collieries, 
but in several instances the number of hands is being lessened. 
On Saturday the colliers and other workmen employed at the 
colliery of Messrs. James Rhodes and Son, Unstone, near Dron- 
field, known as the Summerley Colliery, received the usual 
fortnight’s notice. It is stated that those interested in the 
colliery have resolved to set the colliery down until trade im- 

roves. There is an expectation, however, that the colliery may 

offered for sale. 

In the Barnsley district the coal trade continues as languid as 
it is here. The Thorp’s Gawber Hall Collieriés, Limited, are 
again attracting attention, The shareholders have passed a 
number of resolutions which will Iv Aber for their capital in the 
form of 823 preference shares for deferred warrants amounting to 
£3184 12s, 8d. and cash £45 7s. 4d., and a stim of £20,000 by the 
issue of debentures secured on mortgage. e 3291 preference 
shares of £10 each issued by the company are also to be cun- 
verted into £32,910 preference stock entitled to the same divi- 
dends, rights, and priorities as usual; the 709 unissued preference 
shares of £10 each are to be divided into 7090 shares of £1 each, 
and there are other important changés resolved 


upon. 
The tonnage of both Silkstones and Barnsley house coal for- 
warded by to London during last month was much leas than 


in March, although there was an increase in some qualities of 
coal sent to the metropolis. The Great Northern carried only 
78,000 tons in April, as compared with 89,000 tons in March, An 
increased tonnage was sent from Mitchell’s Main, which has 
chiefly a direct business with London consumers, Carlton Main 
sent tons, and the Oak collieries 2200 tons, From the lead- 
ing collieries in West Yorkshire—New Sharlston sending the 
great quantity of 3000 tons—there was an almost average quantity 
sent. 3000 tons were sent from Gawber Hall, 1000 tons from 
Carlton and Corton Wood, and 500 tons from Hoyland; 2600 
rom Roc ham Colliery ; Carlton Main. 

m the Birley, Grange, Thorncliffe, and Wharncliffe Silkstone 


collieries, there was 4 diminished tonnage. ‘The tote] quantit: 
carried by all the companies during thé past four mont wen 


qualities delivered into. the Manchester 


horizon’ ions like horns, the breadth of which is such that 
j tiny eae eerock the ring, link, or shackle used with the hook. 
Tile Hea may be in She form of an 8, and it is attached to the falls by 
which bay is suspended by means of a hook-link also in the form of : 
an 8, with smaller eye downwards, and peting 3 each side a small : 
curved hook, pointing lownwards and lying in the same plane as the ; 
eyes of the link. The hooks on the hook-link are used for the attachment ee 
| 
: 
| 
Tron Street Instrrute.—The following outline programme 4 
of the autumn meeting of the Iron and Steel Institute, at 4 
Diisseldorf, has just been issued. The meeting will take place on - 
the 25th August and four following days 
August 25th : 6 p.m., dinner of the council and local committee ; ' 
8 .. re-union, concert, and supper @ la carte in the Town-hall. 
Thursday, August 26th: 10 a.m., general meeting of members in q 
the Town-hall, for the reading and discussion of papers; BS, 
1 to 2 p.m., luncheon in the Town-hall, kindly provided by the : 
German iron trade. It is proposed in the afternoon to visit the q : 
Exhibition of Art, Science, and Industry, which will then be i 
open in Diisseldorf, and to make excursions to works in the H : 
immediate neighbourhood of that town ; 7 p.m., annual dinner of f 
the Institute. Friday, August 27th: 10 a.m., general meeting : 
of members ; 12.30 to 1.30 luncheon in the Town-hall, 
10 a.m., general meeting in the Town-hall ; 12.30 to 1.30 p.m., & 
uncheon ; 2 p.m., depart by the Ber ish-Maerkisch Railway for j 
the works of Bochum, Dortmund, Horde, &c., which will be ; a 
available for inspection; 8 p.m., concert and supper la carte, 
in the Town-hall. Sunday, August 29th: It is proposed to devote 
this day to an excursion on the Rhine; 8.30 a.m., depart by 3 
petal trains, provided by the German iron ftrade, from the ( 
for Coblentz; 11.30 a.m. arrive at 
Coblentz ; 12.30 p.m., luncheon at Coblentz, kindly provided by 
the German iron trade ; 1.30 p.m., depart from Coblentz ; 3 p.m., ; 2 
arrive at 3.30 embark on saloon 
at Cologne. The Westphalian Coal Export Association have 
cay offered to throw open to tle inspection of the members ; 
of the Institute the whole of their works and_collieries. 
4 
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ast year. 
+ ~ As has been ‘anticipated, the rts of steel in A show a 
© remarkable increase—the totals in 1879, and bak 1866 


tons, 
"FORT tons, againat SBD tous during Apeil, 
* uring April, 1879, It ought to be 
‘yethembered, however, that the increase in the pote.» to the 
United States is not in refined steel only. I have already noticed 
the large business which has sprung up in Bessemer ingots and 
“blooms.” ‘That I did not over-estimate the extent of the trade 
‘done inthis class of steel is proved by the average price invoiced, 
““which has fallen from £30 to £10 a ton. Refined steel, of the 
« higher qualities, of course has a far greater value than that; and 
- it is the weight of Bessemer which has brought down the average. 
~” The increase in the export of refined steel, as well as in the 
_ shipments of manufactured — and steel, and of steel and = 
“ware, are increasing in a satisfactory manner; and though the 
~ fron trade proper is languid, there is a much better business in 
remarkable impetus is being given to the sheep-shear trade. 
‘A leading firm —Messrs. Ward and Payne—have on 
_ their books than they have ever had at any previous period, and 
' they are now engaging additional hands to work night shifts. 
- This is a new feature in the sheep-shear trade. 

With the exception of rails, there is a decided falling off in the 
Australian trade. The large and continued decline of trade with 
the t Colony does not affect several of our staple trades so 
much as those of other towns. It is to the United States, how- 

* ever, that we are mainly indebted for the present improved state 
our industries, and an improvement in Australia is expected 


< 


~ before the summer is far advanced. . 


THE NORTH OF ENGLAND. 


(From our own Correspondent.) 


Fivcrvations in the pig iron trade are still the order of the 
_ day. The rises and declines of the last three or four months are 
- almost incredible. Many th ds of ds must have been 
won and lost weekly, and for makers themselves the continual 
fluctuations are most troub!esome. The exigencies of the trade 
compel long contracts, and consequently sakes are continually 
eee at figures altogether at variance with the market 
= n Tuesday last the general quotation for No. 3 was 37s. 
happen to know that some makers are still delivering at 33s., 
while othérs are delivering at from 40s. to 45s. The sey 0 
_tions made by the accountants for the quarter ending March 3 
sufficiently proved what an unsatisfactory average the present 
system of trading brings about. 
_ _ Prices have been very unsettled within the past few days, but 
f seems to be some probability of a steady advance. Ticors. 
Connal and Co. have now reduced their stock of Cleveland iron 
to 82,710 tons. 
The North-Eastern traffic returns for the week ended May 
15th show an increase of £35,217 as compared with the corre- 


* sponding week of last year, two-thirds of that increase being 


_ attributable to minerals. The total receipts during the present 
half-year have been £2,313,625, as against £1,964,449 in the corre- 
sponding period of last year, an increase of £354,176. 

The Middleton Furnaces, near Darlington, the property of 

' Messrs. Withes, which have been standing for some years, are 
likely in a short time to be restarted cause, atid already two 
have been put into blast. 

The finished iron trade is not in a very satisfactory condition, 

- and prices are considerably easier. Manufacturers’ quotations 
are generally the same as last week, but plates have been sold at 
from 2s. 6d. to 5s. per ton below those prices. 

_ The newly-constructed firm, the Tees-side Iron and Engineer- 
ing Company, Limited—late Hopkins, Gilkes, and Co., Limited 
—has been fortunate enough to secure a large order for brid 

iron for India. Beyond this there is nothing of interest in the 


trade. 
t is now believed that the new docks which the North- 
Eastern Railway Company is constructing at West Hartlepool 
3 be completed and ready for the admission of ships early in 
uly. : 
pools have plenty of orders on hand, and some ex ngly fine 
vessels for the merchant service are now being sensivated, : 


NOTES FROM SCOTLAND. 


(From our own Correspondent.) 


THE Glasgow iron market has been dull during the week, 
with little business of any consequence doing. Fresh demands 
for pigs are reported exceedingly moderate for abroad, and the 
exports show a decline on the week of 1676 tons. The stocks in 
the hands of Messrs. Connal and Co. are 26,000 tons larger than 
at the beginning of the year, and the weekly addition to them is 
gathering in bulk. In the course of last week 2222 tons were added 
to the stocks, bringing the aggregate up to 441,873 tons. Three 
furnaces have been blown out, two at Carron and one at Eglinton 
Ironworks, leaving 113 in blast, as compared with 87 at the same 
date last year. 

Business was done in the warrant market on Friday forenoon 
at from 46s. 14d. to 46s. 6d. cash, and 46s. 1d. to 46s. 7d. one 
month. In the afternoon the quotations were 46s. 1d. to 46s. 3d. 
cash, and 46s. 4d. one month. On Monday only one meeting 
was held, in the forenoon, when prices declined further 3d. per 
ton. The market was quiet on Tuesday at 46s. to 46s. 14d. cash, 
and 468. to 46s. 3d. one month. On Wednesday the market was 
steadier, with business from 46s. to 46s. 2d. cash. To-day— 
Thursday—was a holiday, and there was no market held. 

The demand for makers’ iron is dull, and prices show a decline 
of 6d. to 1s. per ton. 

The shipments of iron manufactures from Glasgow during the 
- week included ] tives and tenders, valued at £2430, for 

mbay; 1461 tons of cast iron pipes, £6444 for Colombo, £1596 
machinery, £23,000 miscellaneous articles, of which £8517 were 
despatched to Melbourne, £6130 to Rouen, £2650 to Montreal, 
£2465 to Batavia, £1800 to O , and £1010 to New York, £750 
old steel rails to New York, and £3484 sewing machines, of which 
£2426 went to Rouen, £550 to Bombay, and £310 to Bordeaux. 

There appears to be rather more doing in the coal trade, which 
is yet, however, behind what it has been at the corresponding 
periods of recent years. This is conclusively shown by authentic 
returns for the month of Aue, which seem to prove that a con- 
siderable proportion of the foreign trade that used to 
possess has been transferred to English shipping ports. But the 
coasting trade has somewhat improved within the past two or 
three weeks. Prices are very low, and continue slightly to 
decline, the keenness of the competition inducing many coal- 
masters to supply the mineral at rates considered barely remune- 
rative. In the eastern mining counties the state of matters is 

‘identical with that in the west, and in some districts of Fifeshire 
the pits have been kept going with difficulty. 

e ironmasters have followed the example of the coalmasters 
and intimated a reduction in the miners’ wages, which takes 
yey immediately. Meetings of the men have been held in 

ifferent quarters to protest against the reduction in the collieries, 
but their action was without result. In numerous cases the men 
seem to be fully alive to the fact that the market is —s them, 
and they consider it the wisést plan to continue at their work in 
ermin: uce their miners’ w cent, on 
Saturday of this week; 


an nt exte of i communicati 
with the southern suburbs of the city, and other extensions of the 
tramways are in progress. 


WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

ALTHOUGH it was Whitsuntide week, the ex of coal and 
iron have continued very large, and the tone of trade generally 
hopeful, notwithstanding the desponding air of some portions 
of the trade press. A leading critic ‘* sees = darkness ahead,” 
but I very much fear that the depression the expression of 
despondency are due to artificial causes. It is unquestionable 
that there is a demand for iron and steel inthe market, and that 
the demand for coal is well maintained. Foreign ores also are 
coming to hand in r quantities than ever, and altogether, 
seeing that the Welsh works still hold important orders, I do not 
think that here, at all events, there is much reason to complain. 
With respect to coal, a leading shipper at Cardiff told me 
lately that they could sell any quantity; the only difficulty was 
that prices could not be ee 6d. or 1s. Then as 
regards iron and steel, Newport exported 5961 tons last week, 
and Cardiff nearly 8000 tons, and the aspect of things at docks, 
as well as at the ironworks and coal-pits, is fairly encouraging. 
Ironmasters say that orders are slow in coming, and there is 
not the continuance of inquiry from the colonies and from 
America which me had anticipated; they say, further, that they 
thought that the tide would turn from the last week’s market at 
Middlesbrough ; but their strong opinion is that with all draw- 
backs the iron trade must improve. If, as surmised, the depres- 
sion has been produced by a ring, not much profit has been had 
out of it so far, prices still being fair and yiel ay be little profit. 

The Monmouthshire Works have secured, I hear, more sub- 
stantial orders from Montreal, and the manner in which Tredegar, 
Rhymney, and Treforest are extending operations, coupled with 
the enormous quantities of Spanish ore comes into Wales, augurs 
faith in the future. I hear that Tredegar has just started the 
works and collieries near Monmouth, but for this cannot vouch. 
Dowlais sent off last week 2995 tons of rails to New York, and 
Messrs. Crawshay 2000 to the same destination, and Treforest 
1000 tons of pigs to Baltimore. Edwards, Cardiff, also 
figured as an exporter of 1000 tons of rails and 300 tons spiegel to 
the south of America. 

Should the pig iron trade flag at some of the Welsh works, 
it is the intention of the makers to devote some of their 
attention to the make of spiegel, which is growing in demand. A 
hopeful feeling prevails at Swansea that a turn in the coal trade 
isat hand. The statistics of the port show that a marked change 
for the better has taken place. Prices are low, barge coal ran 
from 8s. 6d. to 93.; second quality, 8s.; through and through, 
5s. 6d. to 6s.; and small, 4s., f.0.b. Good anthracite commands 
from 7s. 6d. to 8s., and it is much to be wished that this trade 
could be better developed, there tracts available 
and good facilities. For malting the Welsh anthracite is in good 
demand, and an effort has been made to — it into freer 
use for engine purposes. In this there is some difficulty experi- 
enced; men in charge of engines, stat and k tive, com- 
plain of the difficulty of starting a fire. Tug-boats, again, will 
not have it at any cost, the bituminous coals, which can be kept low 
or a in full force when required, being the only thing 
suitable. 

An addition again has been made to the new winnings of coal 
in South Wales by the discovery at a Colliery of the 
3ft. Gin. seam. This has not been proved before, I believe, in the 
Rhondda Valley. 

A partial strike has taken place at Pentra Rhondda Colliery 
amongst the hauliers, but it is not expected to he a ro i one. 

The new fcrnace at Treforest is Pome well, I expect 
daily to hear of another blown-in at Hirwain. 


PRICES CURRENT. 


THe Seflassing gelans are corrected up to last night, but it should be 
borne in mind that in many cases makers are prepared to quote different 
terms for special contracts. It is obviously impossible to specify these 
cases and terms, or to give more than the market quotations and makers’ 
prices. Readers should also refer to our correspondents’ letters. 


PIG IRON AND PUDDLED BARS. 


ScoTLanp— £58. d. | £s.d. 
G.m.b.—No. 1.. .. .. 2 8 0| Glengarnock—No.1 .. 212 0 
No.3 .. 28 0 
Gartsherrie -_No.1 .. 213 0| Dalmellington—No.1.. 2 8 0 
No.3 2 9 0) No.3... 2 6 0 
Coltness—No.1 .. .. 217 0} At Ardrossan. 
No.3 « 338 6) 
Summerlee—No. 1 213 0| Shotts—No.1.. .. .. 215 0 
Monklund—No.1.. .. 2 8 0 At Leith. 
Clyde—Ni 
—No.1 .. LEVELAND— 
Govan—No.1.. .. .. 2 8 0; .. o o 119 0 
At Broomielaw. | No, 4, foundry .. . 116 0 
Calder—No.1.. .. .. 212 No. 4, forge ooo 6 
No.8.. .. .. 2 8 0) Mottled or white .. 116 0 
At Port Dundas. | Thornaby hematite .. 0 0 0 
T AR—MONMOUT No. 8 tin-plate pig iron, 130s. at works. 
9 ” No. 3 foundry pig iron, 85s. 0d. do. 
£58.4. 
Wates—lIron rails, f.o.b. 7 5 Oto 810 0 
Iron bars, f.o.b. oe és 85 000 
DersysHirne—Grey forge, at Sheffield - 210 0t0. 000 
No. 3 es 212 6t0 0 0 0 
Lancasntre, in Manchester—No. 3 & No.4 212 6to 0 0 0 
Hema’ at works, Millom ‘‘ Bessemer ”— 
No.1toNo.3 .. oe - 8310 Oto 315 0 
Forge, mottled and white .. e° os on -- 815 0 
Maryport Hematite—No. 1 to No. 3 - 310 Oto 315 0 
Puddled Bar— 
Waves—Rail quality, at works os - 410 0t0 000 
CLEVELAND, delivered on trucks ee - 476t0 000 
MippLesBRovGH léin., plate quality, perton 4 0 Oto 0 0 0 
LANCASHIRE os ee 45 Oto 410 0 
MANUFACTURED IRON. 
f.o.b., per ton ee 815 0to 000 
Wates—At works, net .. os oo 810 0to 0 0 0 
Mipp.essroves, in trucks, at works - 615 0t0 700 
Boiler Plates— 
WELSH se oe ee 10 0 Oto 0 0 6 
LancasuireE, to 5 cwt. each plate .. 9 5 Vto 910 0 
SHEFFIELD .. ee -- 1010 0to 0 0 0 
Bow inc and Low Moor— . 
Under 2} cwt. each, upto4cewt. perewt. 1 2 Oto 1/7 0 
4 cwt. up to7 cwt. and upwards... - 110 Oto 119 0 
STAFFORDSHIRE, per ton sé 1010 Oto 13 0 0 
free on trucks... 8 0 0tol0 0 0 
Giascow, f.0.b., per ton ee 815 0t0 900 
Angle Iron— 
Bow and Low Moor, per cwt. .. ee oo 
STAFFORDSHIRE, per ton ee ee 9 0 Otolwld 0 
LaNcaSHIRE es os oe eo - 8 0 Oto 8 5 
STocKTON .. os oo oe - 60 0t0 000 
Rounp Oak es os oo - 10 2 6tol5 0 0 
LAND ee - 515 Oto 615 0 
ELSH os ee os ee - 80 0t0 000 
Gxascow, f.0.b., per ton es - 8 0 0t. 000 
Bar Iron— 
Low Moor and Bow tno, per cwt. .. -- 019 Oto 1 406 
STAFFORDSHIRE, per ton ee oo . 8 0 O0tolll0 0 
Rounp Oak se 9 6to 000 


Mi t Bars— 
.. oe os 6 5 Oto 610 0 
WELSH oe ne 7 0 Oto 710 0 
Guascow, f.o.b. .. 7 0 0to 710 0 
SHEFFIELD—Bars from warehouse 70 0to10 0:0 
” Hoops 810 00 0 
Nail Rods.—G.ascow, f.o.b, perton .. 710 0 0 0 
Rails—G.ascow, f.o.b., per ton ae . 710 0to 8 0 0 
Railway Chairs—G.ascow, f.o.b.,perton 5 0 0to 610 0 
Pipes—Gtasoow, f.o.b., perton .. 50 0t0 600 
Sheets—G.ascow (singles), per ton .. - 9 0 Oto 910 0 
Hoops—Mancuester .. $e we - 8 0 Oto 810 0 
STEEL. j 
SHerrretp—At works— £264. 
Springsteel .. « 18 0 Oto 21 0 0° 
Ordinary cast rods oe 17 0 0to2% 0 0 
Fair average ee -- 2% 0 0t036 0 0. 
Sheet, crucible .. oe oe 24 0 Oto 64 0 O 
eets, er oe 16 0 Oto 22 0 0 
Best special steels oo oo 
Best tool ee 52 0 0t0 76 0 0 
8 tool .. 76 0 Otoll2 0 
Sheffield ae be os 
Wares—Rails .. we 710 Ot0 8 00 
Bessemer pigiron .. .. « 4 0 Oto 410 0 
MISCELLANEOUS METALS. 
£s8.d. £8. d. 
oe perton 55 0 0t055 5 0 
cake and ingots ee 61 0 68 0 
Best selected .. ee 63 0 0 to 64 0 0 
British sheets, strong .. oe 6 0 O0to70 0 0 
Tin—Straits oo ee oe pe 7510 Oto 76 0 O 
British blocks, refined.. ee 84 0 0t085 0 0 
bars ae 8 0 Oto 8t 0 
Lead—English os oe 0 0 0 0 
Spanish do. ee oe 1410 1412 6 
eet oo 16 5 0t0 1610 0 
ter—Silesian 1 0 Oto19 5 0 
oe oo ee 00 0 0to00 0 0 
Zinc—English sheet .. oe 2310 0 to 2410 0 
hor Bronze—per ton— 
metal XI 00 0 Oto 116 0 
Nickel, per Ib., 28. 6d. to 33. 
COAL, COKE, OIL, &c. 
Coke— £5.d. £8. d. Splint .. .. 0 63-0 69 
Durham .. .. 0 00-0 90 Smithy 01060126 
Cleveland, at ovens 0 12 0—0 15 0| South - 0 70-0120 
ee 0 13 0-0 Derbyshire— 
Sheffield, melting 0 18 0—0 19 0 Best at pits .. 0 80-0110 
i 1206 090 Converting .. 0 76-0 90 
Wales—Rhondda. 1 00—1 26 Slack oe 0 33-0 60 
best, ton— Lancashire—Wigan pit prices— 
South Yor At the pits— Arle -- « 0 800 86 
Branch . . O11 201811 Pem! 4ft. 0 60-0 66 
Silkstone,house 0 10 4—0 11 6 coll .. 0 50-0 56 
Conver! 0 76-0 90 © 40-0 46 
8tcam bed 0 63-0 70 Slac « 0 86-0 40 
Slack 0 40-0 56 tun— £5.d. £8. d. 
Wales, th 0 86-0 89!) Lardoil . 41 0 0—41100 
Steam, less 24 0 83—0106)] Linseed ee 27 5 0—27100 
House, at port 9 79—0 93] Rapeseed, brown 27 10 0—00 0 0 
Small steam 0 23—0 36 » Engl. pale 29 10 0-00 0 0 
Glasgow—Per .0.b.— 
Main.. .. .. 0 60—0 66)\Tallow,cwt... .. 4100-4200 
* Supplied to railway companies and large works. 
PRICES CURRENT OF TIMBER. 
£8. £8. £8 £8. 
, load .. «. 14 0 16 0 | Quebec pine, 2nd,, 10 0 16 10 
Quebec pine, red 80 45 pa 8rd... 8 0 1010 
yellow.. 3 5 5 0 Canada, spruce Ist. 10 10 12 10 
pith .. 3 5 410 Srdand2nd 710 8 10 
Oak . - 560 60 New Brunswick .. 610 8 0 
Birch - 810 415 - 90180 
Elm - 410 510 St. Petersburg ..13 0 16 0 
Dantsic & Meml.oak 310 5 0 Wyburg .. .. .. 810 ll 0 
VRE co .ée 20 2 5 410 | Battens, all sorts 6090 
» undersized .. 110 2 0 | Froorincsps.sq.oflin. s. d. 8s. d. 
Riga .. « 8310 46 First yellow .. .. 010 
», Swedish .. 110 2 5 » ewhite ..... 8 6 10 0 
Wainscot, Riga, log.. 8 0 610 Second quality .. 7 6 ll 0 
Lath, Dantsic,fathom 6 0 7 0 y, Cuba, s.d. 8. d. 
r 
— Honduras, do. 0 4$ 0 5} 
Quebec, pine 1st 140 2% 0 
= 
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May 28, 1880. 


THE ENGINEER. 


SILVER MINING IN NEVADA. 
No., III. 
PRESENT DEPTH OF MINES AND VALUE OF 

PRODUCTS, 

Tue Comstock vein was originally divided into 
numerous claims, some of good length, others so small 
as ultimately to be valueless for deep working. All the 
smaller claims have, however, disappeared in late years, 
being gradually absorbed by larger and wealthier com- 
panies. The annexed sketch shows generally a longi- 
tudinal section on the Comstock lode, the position 
occupied by all the more important mining companies, 
also the point at which the Sutro Tunnel connects with 
the lode, as well as the course of the branch tunnels now 
in course of construction. In common with all other 
mineral lodes some portions are rich, and parts of the 
vein material poor. When the ore is found concentrated 
in large bodies, and connected in a great mass, it is called 
a “ Bonanza,” similar in meaning to the terms F equre 
“ chute,” “ chimney,” “ore body,” &ec. Because of the great 


size of the Coms ore bodies, as com- 


hoisting ores and wash, 13,839°00 dols.; pumping, 
28,500°66 dols.; the superintendent’s balanced account, 
22,335°50 dols.; and cash indebtedness, 96,002°77 dols. 
The expenditure is thus apportioned :— 


Disbursements. 

Cash indebtedness, Nov. 30th, 1877... ... 15,858 46 
Mine supplies ... 24,804 63 
Mine labour and salaries ... ... ... ... 150,877 38 
Shaft construction .... ... 18,000 50 

Total . 381,733 53 


It further appears in the report that the engine employed 
is of insufficient power, and that it would take a year to 
reach another level, by which time it is hoped connection 
may be made with the 1700ft. level by a new shaft in 


course of construction. This new shaft—the Obistan— 
has a length of 224ft. by 9}ft. in width, and, when com- 


heavy pumping mach 


inery, 
The Chollar Potosi mine was first ed out about 


open 
| the year 1864, and is now down upwards of 1900ft. from 


the surface. The ore was struck at a depth of 500ft.; 
the width of the vein worked is 101ft., and has extended, 
with but few interruptions, tothe lower levels. At the 
depth of 1700ft. it was estimated to contain 14 million 
tons, of the value of 24 million dollars. The Choliar 
Norcross Savage shaft, destined to benefit the future 
development of these mines, is down to a depth of 


erection, which will raise the water from the lower levels 
to the 1600ft. level, where it will be diverted, and ‘enter 
the Sutro Tunnel. The combination shaft of the above 
mine,and the Norcrossand Savage companies, isadvancing 
steadily ; it will, when completed, be used by these com- 


es, each bearing its expense of the cost of sinking. 
t will be the largest shaft on the Comstock, and in four 
compartmen 


three to be wa ed for hoisting, and 
one for pumping, the Page 5ft. by 6ft., the latter 6ft. 
y  7ft., 


red with those of any other mines in m7 DAVIDSON with 14in. square timbers. These hois 
same way as the word “ canon” is used to ~ Of the Yellow Jacket, Kentuck, and 
nan: as evelo orm | as th on 
about 25 per cent, area the \ the Comstock now to 
e other parts of the vein being less 2400ft. The ore body was discovered 
roductive in its metalliferous deposits. UTR oF NORTH BRA SUTRO TUNNEL in 1864 on the surface, and extends 
bein irregular, and their dip taking a Jacket claim of some 950ft.; between 
owever, but little regularity in their “ t tuck, having a len, claim or 
that the ground intervening between ¢ st of 400ft. the vein being 20ft. wide ; 
these ore ies is altogether unpro- , adjoining occurs the own Point, 


ductive ; on the contrary, pay 2 or 
narrow veins of quartz rock are found 
connecting them, but owing to the  poorayy scale 
in which mining operations are carried out, few of 
these narrow streaks can be worked They 
ps be mee regarded as good indications by the miner, 
an 


= 
SECTION ON COMSTOCK LODE, 


| pleted, is intended to replace the Bonners shaft formerly 
| 

|_. The Savage mine, discovered in the same year as the 
| Gould and Curry, is one of the deepest mines on the 


opened out in 1871; also the Bél- 
cher. This important bonanza was 
found at a depth of 1400ft. The above-named 
mines are connected at the lower ievel, the 
deepest at Crown Point being down below 2000ft., 
while in the Yellow Jacket mine, at the 2400ft. level, the 


frequently pay for their own extraction. As pre- Comstock. In the early part of 1878 it was down to the | south drift is being pushed on rapidly, having already 


viously stated 
Nevada, on the eastern slope of a range of hills within 
fifteen miles east of, and running parallel with the Sierra 
Nevada Mountains ; from its tg a the hills slope 
down to the Valley of the Carson River. The vein has 
a length exceeding four miles, its direction generally 
being north and south ; the east and west walls of the 
vein inclining together form a wedge-like section, the 
west wall descending at an angle of 45 deg., the eastern 
wall intersecting it at varying depths 


, the Comstock vein occurs in the State of | 2300ft. level, when large quantities of water were been advanced 


encountered, greatly interfering with operations. As 
| previously stated, it was in this mine in July last year 
| that connection was made with the Sutro Tunnel in the 
| 1650ft. level, when a strong draught of air at once poured 
into the mine, reducing the temperature, much to the 
relief of the miners, and contributing greatly to their 
_ comfort in gr explorations. e Savage mine is 
| a continuation of the Gould and Curry claim, and has 


upwards of 400ft., through porph 
| streaked with The new shaft of this ming & 
| down upwards of 1950ft., the timbering being of the 
| most substantial character. The pumping engine here 
' employed is of 1500-horse power, and weighs over 1200 
tons, the shaft is 18in. in diameter, and with its two 
cranks weigh 30 tons, the two fly-wheels, 30ft. in 
diameter, each weighing 30 tons, the total cost being 
300,000 dollars. Adjoining and to the south of Crown 
occurs the Belcher, segregated Belcher, 


from 800ft. to 1200ft. The most northern 
mine on the lode is Utah, that on the 
southern extremity being Orevman. 

In the beginning of the past year there 
were sixteen important 
on mining operations on the Coms 
vein, with varying success. Of these at 
that time two were paying dividends, five 
were producing sufficient ore to pay 
costs; while nine it appears had not been 
productive for years. Beyond the above 
some fifty claims of smaller dimensions 
have been in operation, the total produc- 
tion of which did not exceed 50,000 dols. 
Of these latter fifty — probably ten 
of the mines have shafts exceeding 
1000ft. deep and more, all in their explo- 
ration requiring powerful and expensive 
machinery for hoisting, and pumping 
works necessary for carrying on mining 
in depth. This state of things appears 
far from encouraging. On the other 
hand, however, it must not be assumed 
that the Comstock Vein is anything like 
in its decadence, or that the limit of 
erg working has been reached. 

itherto experience shows that the large 


number of claims has not conduced 
the consolidation of interests it is 
that great economy of working could be 
secured, if the great lode could be divided into 
three or four t mining companies, mine 
having two shafts for hoisting and pumping. The 
saving in fuel and mining materi one would 
afford a very large dividend on the combined capital, 
while the reduction of expenses in the way of salaries 
would furnish another equally large source of revenue. 
It has been further w that by systematising opera- 
tions, by underground connection, by concentrating 
the miles and miles of galleries which traverse the 
heart of the mountain in every direction, so that 
they should be tributary to three or four great 
hoisting ways instead of forty, the cost of production 
and transportation could be tly reduced, and oppor- 
tunities would be thus afforded for profitably operating 
upon large masses of rock now 
Of the more important mining claims, one of the 
earliest is that of the Gould and Cute discovered and 
first wrought about the year 1860, and extending from 
the surface to a depth exceeding 500ft., with a length on 
the vein of 5v0ft., the vein having an average width of 
15ft. This min though roductive in the early years of 
its existence in the upper levels, has not, it appears, been 
equally so as greater depth was attained. In the 
beginning of 1878 the levels were down to the 2000ft., 
where it was found unproductive. ‘The annual meeting 
of the company took place in last December, when the 
secretary's reports showed receipts. amounting to 
381,733°53 dols., accruing under the following h — 
Assessments or calls, 221,055°00 dols.; mine accounts, 


and Overman claims, the last-named the 
most southern on the Comstock vein. 
The Belcher, like the Crown Point, was 
opened out about the year 1864; this 
mine contains 1040ft. run on the lode, 
the workings being extended below the 
2200ft. level; the width of the ledge 
varies from 200ft. to 300ft., dipping at an 
angle of 37 deg. east. On the 1500ft, 
level the width of the vein was 60ft., the 
ore at that level yielding 30 dollars per 
ton. The total yield of Belcher in ten 
years ending 1875 amounted to 31,411,938 
dollars, the dividends paid during the 
same period 15,393,600 dollars; the 
amount of call, 600,000 dollars. Ac- 
counts of Belcher up to the end of 1878 
show that a depth of 2360ft. has been 
reached, the mine in the incline proving 
a hard blasting rock, while the face in 
the cross-cut shows a quality of 
quartz. Segregated Belcher has a limited 
run un the lode not exceeding i60ft. 
and has in recent years been prospected 
through the shaft of the Belcher and 
Overman mines; some rich streaks of 
ore were found in the lower work- 
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been a productive mine. At the west — on the 2100ft. 
level, a body of quartz has been penetrated, giving assa 
varyin 
inuresane in value as the drift advances. The workings 


surface. By the breaking uf a pump rod in the Savage 
mine late in the year, the water gained sufficiently to 
flood for a time the 2100ft. levels of this and the Hale 
and Norcross mines. Some time was in consequence lost 
before the necessary repairs were Cottipleted, and the 
mines a again in work, 

The Hale and Norcross mine, opened out in the year 
1865, adjoins the Savage claim, and has a length of some 
400ft.; the ore body was found at a depth of 450ft. from 
the surface ; the vein here avera 10ft. in width, has a 
length of about 200ft., and stretches down to the 1200ft. 
level, its cubical contents to the above-named depth has 
been estimated at 75,000 tons, valued at 5} million 
dollars. In the nning of the year 1878 the workings 
in this mine were down to the depth of 2200ft., but not 
productive in ore deposits. The big drain tunnel in 
course of construction to connect the workings of the 
mine with those of the Chollar combination shaft on 
rate 0 . per day, and is ed as the quickest 
work executed on the Comstock. By about this. time it 
will have reached and connected the working of the two 
claims. This isa most important drift, as, when com- 

leted, it will afford an outlet for the waters of the now 
ooded mines to the Sutro Tunnel. This mine is in the 


same condition as the Sav: they being connected 


8 
from 5 to 10 dols. per ton, and gradeatiy | 
are now extended down to and beyond 2450ft. from | 


by | and extends about 700ft. on 
the rations are 


ing levels, but not in quantities to 
prove remunerative. Overman, the 
‘most southern claim on the Comstock vein, con- 
tains 1200ft. of ground, ‘the original shaft being sunk 
in the east county rock of the district. From this 
shaft the 700, 900, 1100ft. and lower levels were pros- 
pected to the length of 600ft., and st a point 400ft. 
| north of the shaft, a winze sunk followed the wall of 
| the vein on the above-named levels, which proved very 
| regular in its occurrence. In winze, and lying on 
_ the foot wall, some very rich seams of ore, ranging from 
| 2in. to 6ft., have been discovered, 400 tons of which had 
a value of 20,000 dollars. The ore, it is said, obtained 
_ from these workings is remarkably free from a 
_ The latest mining reports show the or own “to 
the 1600ft. level, in the north lateral drift of which the 
| ore vein was in a favourable formation of quartz and 
| porphyry. A new shaft is in course of sinking at 
the Overman mine, and is progressing at the rate of 
4ft. per i and is now down in depth upwards 
(of 152ft. he pumping machinery employed in this 
| mine is of a very powerful pepe ; the pumps are 
| 14in. diameter, with a stroke of 8ft., running at the rate 
‘of six strokes a minute. The corvan is necessarily 
| slow from various difficulties encountered, but an average 
depth of 5ft. per week is secured. _ 
e great body of ore in the Consolidated V and 
California Bonanzas, which was first developed in 
1873, has proved one of the most important discoveries 
'on the Comstock. It was found by drifting eastwards 
| on the 1500ft. levels. The bonanza lies above and below 
, this level ; it is 600ft. in height, nearly 100ft. in width, 
rim of the vein. Explo- 


here carried down to the depth of 1950ft. 


same way, and is only overcome by the application of. 


2217ft., and powerful pumping machinery is in course of 


ail substantially constructed - 
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rock encountered being hard porphyry, requiring 
blasting ; at the. 1850ft. level . progress is being 
made, the heat in the lower levels, however, is very 
great. The main shaft of this mine was shut down for 
repairs some time since. Up to May last the Consolidated 
Virginia had been yielding since January at the rate of 
1,500,000 dols. per month, and the California at the rate 
of 1,700,000 ake aa month, or, combined, 3,200,000 dols. 
month. Since then the Consolida Virginia pro- 
averaged 330,000 dols. and the ornia 


Consolidated Virginia has been 779,280 dols. per month, 
that of the Califor 


a moderate producer of ore in the upper levels for some 
years. Recently, however, a new body of ore has been 
struck below the 1900ft. level, at a distance of 18ft., and 
has so far been proved to extend, with one or two inter- 
ruptions, to the 2000ft. level. The 2200ft. level was 


reached in December last, and as soon as the ey lies 


station timbers can be set up, and sufficient dept 

attained for a sump, the level will be rapidly advanced. 
Some months ago the new discovery above referred to 
excited much attention. What was supposed tu bea 
great body of ore proved on exploration to be a narrow 
string or offshoot from the main vein. So much for 
the vicissitudes of mining. Recent reports indicate 
that stoping has commenced on the 1900ft. level. The 
vein at this point is only 9ft. or 10ft. in width, but 
the ore has preved of good quality, averaging on 
samples 300 dcis. and more to the ton. Again, in the 
2000ft. level a drift has been started northwards, and 
samplesof ore obtained were found to yield from 200to 216 
dols. per ton. From the annual report of the Ophir 
Mining Company, dated 15th December last, appear the 
following items of receipts and disbursements :—Under 
the head of cash in hand appears 20,072°51 dollars; 
sales of ore, bullion, and assay ye wey 62,809°94 
dollars ; calls, 501,000 dollars; from other companies, 
for hoisting power and supplies, &c., 103,908°47 dollars ; 
amounting in the gate to 688,008'92 dollars. The 
disbursements are found in the following items :— 
Salaries and wages at the mine, 316,815°63 dollars; 
supplies and expe’ 310,638'44 dollars; miscellaneous, 
42,932°47 dollars ; cash, 17,503°38 dollars. This mine in 
1863 produced 1,514,222°21 dollars, and in the year 1875 
an te of 1,817,187°19 dollars. It was in this 
mine in 1863 that a calamitous fire occurred, laying 
its costly and valuable machinery and works in ruins ; 
indeed, at the time the mine was on the eve o: resuming 
dividends, which for a time were suspended. The mines 
adjacent to the Ophir, named the Mexican and Union 
Consolidated, have neither shafts nor ppcting works, the 
underground operations being carried on through the 
Ophir. Numerous cross-cuts have been driven in with- 
out developing ore of any particular value. The 
Mexican claim a run on the Comstock of 600ft., the 
Union Consolidated 825ft. 

The surface oré in the Sierra Nevada claim 
which has a length of 3600ft. on the Comstock, opened 
out so favourably in the early exploration, that, like 
other mines on the vein, the proprietors have shown 
great energy in another operation underground, where 
shafts have been sunk, and old ones deepened, thus 
opening out the mine indepth. The levels now in course 
- yo loration are the 2100ft. and the 2200ft., which are 
rapidly approaching completion, and at the latter level 
two drifts have been commenced in a north and south 
direction. The south drift is intended for a main work- 
ing cross cut through the ore vein, and as soon as it is 
a proper distance away from the station, will be gradually 
turned to the westward till it enters the ore vein at nearly 
right angles. The north drift will also be turned 
gradually towards the ore vein, and will be driven ahead 
to connect with the perpendicular working winze now 
being sunk below the 1700ft. level. The most northern 
mine on the Comstock is that of Utah, where a shaft has 
been sunk of considerable depth, north and south on the 
entire length of the claim. The vein was found in places 
poe in width, but not of a high average value ; 

urther explorations in depth are now being carried on. 
Having generally followed from an early period the 
extent and depth of workings in some of the more 
important mines on the Comstock lode in the State of 
Nevada, a State which has for many years exceeded all 
others in the production of precious metals, and having 
given, where obtainable, detailed production of indi- 
vidual mines, we will now lay before our readers some 
details showing the yield of the mines, not only in the 
State of Nevada, but in the other mineral-producin 

States of the Union, which will be regarded with muc 

interest at the present time on account of the resumption 
of specie payments in the United States. The yield of 
the mines of Nevada appear in the following figures for 


each of the years, and side by side will be seen the yield 
of the United States, value in dollars :— 

Year. Nevada. United States. 
1872... 12,028,152 — 
1873... 35,254,500 70,139,845 
1874... 35,452,233 71,965,620 
1875 ... 40,478,369 ... ... ... 76,703,413 
1876 ... 49,280,764 ... ... ... 86,869,475 

In the last-named year it appears from the Mint direc- 


tors’ report, recently presented to Congress, that all 
available means have n employed to ascertain as 
accurately as P y= the domestic production of gold 
and silver, and the following are the estimates and actual 
returns, which have been furnished of the out-turn from 
the various states and territories during the last fiscal 


year, 


the aggregate of which, however, appears to be 
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somewhat below, in gold at least, the actual amounts 


deposited at the mints :— 

States. | . Silver. Total. 

| Dols. Do 
California ... | 2,373,389 17,634,068 
Nevada... ... | 28,130,350 | 47,676,863 
Colorado... 394, 8,761,344 
Montana... 4,669,635 3,930,1 
Idaho... ... 2,200,000 ,350, 
izona... ... 3,000,000 3,500,000 
New Mexico... 500,000 675,000 
Oregon ... ... 100,000 1,100,000 
Washington ... 25,000 325,000 
Dakota... ... Nil. 3,000,000 
Lake Superior 100,000 100,000 
North Carolina Nil. 150,000 
rgia... .. Nil. 100,000 
Other sources 25,000 50,000 
Total | 47,226,107 | 46,726,314 | 93,952,421 


The director further estimates the probable amountof gold 
consumed in the arts and manufactures at 2,500,000 dols. 
and computes the stock of gold bullion in the United 
States at 244,353,390 dols., 
i The silver coin and bullion exported in the year 
above the importations he fixes at 8,045,000 dols ; he says 
this will leave a net balance of 88,090,557 dols. as the 
stock of silver coin and bullion in the country to 30th 
June, 1878, a total of both gold and silver of no less than 
332,443,947 dols., which is an increase during the year of 
89,558,089 dols. 

Tn concluding our notice of the mines of Nevada and 
the Sutro Tunnel, it is here due to acknowledge that 
many of the facts have been drawn from our esteemed 
contemporary, the Lngineering and Mining 

ournal, 


MR. LAW’S REPORT ON THE TAY BRIDGE. 
Mr. Henry Law, M.LC.E. was employed by Mr. 
Rothery, Mr. Barlow, and Col. Yolland to examine the 
Tay Bridge after the fall of a portion of it, and to pre- 
pare a report thereon. This report constituted an im- 
eae portion of the evidence adduced during the trial. 

e now reproduce it ——— To the report is added 
an appendix. This we reproduce in our next 
impression. We as a matter of course make no comment 
whatever on the report at present. It is proper to add 
that Mr. Bidder claimed that the results of experiments 
made by Mr. Kirkaldy invalidated some of Mr. Law’s 
statements. 

45 and Anne’ Westminster, 
9th April, 1880. 
To the Commissioners for the Tay Bridge Casualty. 
Gentlemen, 

In obedience to the instructions contained in zoe communica- 
tion of the 22nd of January, 1880, I have now the honour to lay 
before P pew the following Report, embodying the information 
which I have been able to obtain upon those matters which have 
a bearing upon the casualty which occurred to the Tay Bridge on 
the night of the 28th of December, 1879. 

In accordance with your subsequent instructions, in the 
present Report I have regen a f attention exclusively to that 


portion of the bridge which has mn; and for the sake of Lrevity 
and distinctness, I have omitted all reference to those details and 

iculars of the structure, which, although they may have an 
important 


bearing upon the question of reconstruction, have no 
connection with the cause of the catastrophe. 

The bridge, as constructed, consisted of 85 spans, namely, 28 
still standing Br the southern side of the river, varying in span 
from 67ft. to 145ft., 13 spans which have fallen, and 44 still 
standing on the northern side of the river, and varying in span 
from 162ft. 10in. to 28ft. Llin. 

It will not be necessary to refer to the construction of any 
other portion of the standing parts of the bridge beyond the two 
spans immediately contiguous to those which have fallen. 

These consist of wrought iron lattice girders resting upon 
jiers, each of which is composed of six cast iron columns, 
raced with wrought iron struts and ties, resting upon foundation 

piers of masonry, brickwork, and concrete. e southern span 
is 145ft., and the northern span is 162ft. 10in. Each girder is 
16ft. Gin. in height, and their distance apart, from centre to 
centre, varies from 9ft. at their in-shore ends to 14ft. 10in. at the 
ends adjacent to the fallen spans. 

These girders rest upon seven cast iron rollers, ing — 
raised surfaces on thick cast iron bearing plates, the rollers 
having bevelled flanges to serve as guides, but there being no 
attachment between the girders and the piers. The ends of these 

irders are stre ened to enable them to carry the ends of the 
r girders which have fallen, forming a table or shelf upon 
which the latter girders rested, three cast iron rollers being inter- 
posed to allow the girders to expand or contract. ese rollers 
were provided with flanges similar to those below, but there was 
no attachment between the upper and lower girders. The upright 
ends of the lower girders were steadied by two transverse wrought 
iron girders, one at the top and the other at the bottom, 
diagonal tee iron stays. 

In the portion of the bridge yet standing, the rails are carried 
upon transverse timber beams laid upon the upper surface of 
the girders, but in the portion which has fallen the rails were 
carried upon transverse wrought iron beams, resting upon and 
secured to the lower booms of the lage 

The length of the portion of the bri which has fallen is 
3149ft., consisting of three se te girders, the southernmost 
one being 1225ft. in length, divided into five equal spans, each of 
245ft., the middle girder being 944ft. in length, divided into four 
spans, of which the two outer ones are each 227ft., and the two 
inner ones each 245ft., and the northernmost girder, which is 
divided into four equal spans, each of 245ft. It will thus be seen 
that the fallen portion of the bridge consisted cf eleven spans, 
each of 245ft., and two s' , each of 227ft. 

The ated of the railway over the southern standing portion 
of the bridge is a rising one of 1 in 35°368, and this gradient was 
continued over the first span. Over the second span the gradient 
evel for 


next 7 had a falling gradient of 1 in 130, and the remaining four 


tinuous straight line. 

The fallen portion of the bridge consisted of wrought iron 
lattice girders prt. in height, placed at a distance of 14ft. 10in. 
apart from centre to centre. e upper and lower booms were 


uivalent to £48,870,678 ster- | ™4 


ith | Each ae 
girder L-sha; 


consis’ struts placed between the sides of the 
booms, to them and to the tensile bars at their inter- 
sections. 


The bs 7p booms were braced by transverse wrought iron 
beams with diagonal stays. The railway was carried upon trans- 
verse wrought iron fish-bellied girders about 5ft. 5in. a) which 
rested upon the upper side of the lower booms, and being riyetted 
thereto served as struts to the girders, the bracing being rendered 
complete by diagonal angle iron stays, crossing through the 
centre of each alternate transverse girder. In order to lessen the 
transverse strain upon the bottom boom, suspension bars of 
wrought iron were attached to the lattice bars at their intersec- 
tions, and rivetted at their lower extremities to the sides of the 


The various parts of these girders have been ully propor- 
tioned to the several strains to which they had to be exposed, and 


cover plates were tempo- 
were afterwards removed 


ers had been 


in 
the sensé now under consideration could have exis for if it 
aoe = as have been quite impossible to have removed any of 


e bolts. 

Judging from the portion of the bridge which is standing, the 
—- way appears to have been very carefully constructed. 

he rails are laid upon longitudinal timbers or way-beams, 18in. 
wide by 15in. in depth, the rails themselves are of steel, 75 Ib. to 
the yard, with guard rails of the same weight and material, both 
rails being secured in the same chairs, which are placed 3ft. 
a 3 a flat wrought iron tie bar is also introduced at di 
of about 19ft. apart to preserve the line in anes 

The platform ot the bridge was formed of planks 4in. in thick- 
ness, covered with asphalte and with a few inches of ballast as a 
: describe the importen f the 

now to descri e m portant part o 
structure in connection with the subject under consideration, 
namely, the piers upon which the fallen portion of the bridge 
was supported, 

These piers each consisted of an assemb: of six cast iron 
columns, braced by means of wrought iron studs and ties. Their 
foundations consisted of hexagonal-shaped -piers of concrete, 
faced with brickwork, measuring 27ft. 6in. in length from point 
to point of the cutwaters, and 15ft. Gin. in width. These piers 
were carried to a height of 5ft. above the level of high-water of 
spring tides, the upper four courses being faced with mae, sa 
no movement or settlement ap to have taken place in them. 

The height from the top of the upper course of the masonry to 
the under side of the lattice girders varies from 83ft. to 81ft. 3in.; 
in the following descriptiun, and in all the calculations the 
—— pier is referred to; as, however, the height of the pier 

ected the strength, it may be desirable to give in a tabular 
form the heights of the several piers above the masonry and the 
epans of the girders which they supported; the numbers in the 

t column are the numbers of the piers in the structure, count- 
ing from the southern side, and, to avoid confusion, wi 
ered to throughout this Report. 


No. of 


Height of | No. of | Width of 
| | igth of | ‘Description of bearing on pier. 
28 | roll lower girders 
20 245 8 rollers on lower e 

29 82 6 30 245 8 rollers on pier. 

30 83 0 31 | 245 8 rollers on pier, 

31 83 0 82 245 Bolted to top of pier. 

82 83 0 83 245 8 rollers on % 

33 83 0 & | 227 6 rollers and an expansion joint. 
34 83 0 35 | 245 8 rollers on pier. 

35 83 0 6 245 Bolted to top of pier. 

6 rollers an 

88 82 4 39 245 8 rollers on pier. 

39 82 0 40 245 Bolted té pier. 

40 81 8 41 245 8 rollers on pier. 

41 66 10 _ -_ 3 rollers on lower girders. 


Cast iron base pieces, 2ft. in height, for the reception of the 
secured the = each having hold- 
ing-down passing through the upper two courses of masonry, 
each of which was 15in. in thickness. sao 

The six colurans were arranged so as to form two clusters, each 
triangular on plan, and having no other connection at their 
upper extremities beyond the struts and ties. The two 
extreme columns, 1 and 4, were each 18in. in diameter, and 
inclined inwards at the top 12in. in their whole height; the other 
four columns, 2, 6, and 3, 5, were each 15in. in diameter. They 
stood in vertical planes parallel to the direction of the bridge, but 
towards each other in their whole height. 

Each column was composed of six flanged pi connected at 
their joints with eight screwed bolts, each l}in. in diameter, 
cluster was surmounted by a wrought iron box 

on plan, taking its bearings upon the three 
columns ; and upon this box girder another wrought iron cellular 

irder was placed, running in the direction of the axis of the 

ridge, and vertically under the longitudinal lattice girder of the 
bridge itself. Upon the upper side of this cellular girder was 
bolted a massive cast iron plate, a similar plate a also bolted 
to the underside of the longitudinal lattice girders of the bridge, 
and between these two plates were p the cast iron rollers, 
each 5in. in diameter and 2ft. in length, upon which the weight 
of the bridge was carried. This description applies to all the 
piers, excepting Nos. 31, 35, and 39, in the case of which piers 
the rollers were omitted, and the longitudinal lattice girders were 
united to the cellular girders by screwed bolts. 

Measuring across the bridge, the cellular girders were equall. 
distant from the centres of the tops of columns 1, 2 ‘and 6 | 
3, 4 and 5, and consequently the pressure of the girders of the 
bridge was borne half by each outer 18in. column, and one-fourth 
by each inner 15in. column. 

The three columns forming each icing group were braced 
to each other at — joint by wrought iron struts and ties; the 
struts were horizon’ 
formed by the columns and struts was stayed renege d by flat 

bars mgs broad and }in. in thickness, 


up) 
with the columns by l}in. bolts passing 


{ 
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in width upon the face ; the lattice bars, which had only a tensile 
strain to resist, consisted of flat bars in pairs, one being rivetted 

to each side of the booms; those which were in compression 

465,000 dols. per month. For the whole period of ten 
month. The last dividend of the former was paid in 
June, and the latter aq Angust. : as the catastrophe did not result from the ure o ese 
from the irders, it is not necessary more particularly to describe them. 
irginia by the Central and Mexican mines, and has a fis, however, desirable to inake an observation with reference to 
run on the Comstock vein of 1200ft. This mine has been how far each division should be regarded as having formed a 
: continuous ae As already mentioned, each girder was com- 
ees | plete in itself, and the booms of these separate girders were con- 
nected by cover plates with the intention of making them con- 
tinuous; but in the face of the evidence given at Dundee, of the 
manner in which these connections between the girders were 
le, I do not think that these divisions can be considered to 
; been continuous in such a manner as to produce an increased 
pressure upon any of the piers, It was stated by William Oram 
—Question 6494—-that the connecting 
rarily secured by service-bolts, which 
and replaced by rivets; the bridge in the meantime being used 
for the passage of heavy ballast oe 6821 to 6825. 
It is true that the ends of the gird originally raised 
before the cover plates were bolted on: but it must be evident 
| 
| 
six this the most elevated of the the 
nearly the whole of the northern portion of the bridge. 
The course of the railway over the fallen portion of the bridge, 
and for a considerable distance upon each side of it was a con- 
through lugs cast upo: 
to two sling plates, each 44in. by gin. thick, by gibs and cotters, 
and the sling — being connected with the columns by l}in. 
trough shaped, pe ¢. in width, and between 15in. and 16in. | bolts passing through lugs cast on to them, 
in depth. The girder over each span was complete within itself,] The two elangulee clusters of columns were braced to each 
[ the vertical ends being of similar section to the booms, only 18in, ' other in a similar manner by struts and ties between the 1bin, 
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$85 
columns; that is to say, between columns 2 and 3, and columns | ® In reference to the tie bars it should also be observed that the | British Railway, to say that they have afforded me every facili’ 
5and6. Furthermore at each joint a wrought iron rod 1}in. in surface of the gib against the slot in the bar was quite Sour upalcling the poaet p Pama we searching investigation. ad 
diameter was introduced horizontally to tie together columns 2 | inadequate, for while the area of the section of the bar exposed |° I have the honour to remain, gentlemen, 
and 5, and columns 8 and 6. to a tensile strain was 1625 square inches, the bearing surface of Your obedient servant, . 
one thus given a general ion of the portion of the | the gib be in com; ion should have had an area of ; Henry Law. 
bridge which fell, I proceed to consider the strains to which the | 1°86 square in whereas it had only a surface of 0°375 square 


order, however, to render this Report as brief as poste, and to 
avoid as far as can be done the introduction of technicalities, I 
shall here confine myself to a statement of results, but for your 
information the mode of arriving at these results is annexed in 
the form of an appendix. ( 

The four — to pom the _—— was liable to be 
exposed were those resulting from changes temperature, from 
the weight of the structive theelf, from the — of a passing 
train, and from the lateral pressure of the wi 

For our present cap tf the strains produced by changes of 
temperature may be disregarded, and those resulting from the 
weight of the structure itself, or when loaded with a train, are 
very easily ascertained. Assuming for the reasons already stated 
that no additional strain is produced upon any of the piers in 
consequence of the continuity of the girders, ard assuming a 
train with the weight and conditions of that which fell with the 
bridge, namely, having a weight, including the passengers, of 
120 tons, and supposing it to placed over one of the piers in 
the position which would —— the heaviest pressure, I find 
that the structure alone would produce a compressive strain upon 
the 18in. columns of 1°47 tons, and upon the l5in. columns of 
1°06’tons to the square inch; and that with the train over the 
pier these strains would be increased to 1°84 tons on the 18in. 
columns, and to 1°30 tons on the 15in. columns. 

There are so many doubtful elements, the values of which have 
to be assumed in attempting to determine the amouit of the 
strains to which the several parts of the piers would be coped 
by the action of a powerful wind pressure, that it is impossible to 
arrive at any gett | definite result. 

As regards the actual pressure of the wind upon the stru 
I have adopted the same views as those taken by Dr. Pole, an 
Mr. Stewsrt, namely, as regards the lattice girders, for the wind- 
ward girder I have taken the entire area of the outer face, 
including the way-beams and rails; for the leeward girder I have 
taken only the surface above the level of the rails, and I have 
supposed that the wind would only exercise half its force against 
this surface, in consequence of the shelter afforded by the wind- 
ward girder. regards the train, I have wholly deducted the 
surface of the leeward girder which it would shelter, and for the 
train itself I have only taken half the round surfaces, and have 
reduced the pressure of the winds by a sixth, that being the 
extent to which the train would be sheltered by the windward 


er. 

In the case of the pier I have again adopted the views of Dr. 
Pole and Mr. Stewart, namely, in supposing that there would be 
one 18in. column and three 15in. columns ee ono to the wind, 
and that the tie-bars and struts would be valent to one-fourth 
of the space—when seen in end elevation—between the columns, 

Now, it is a matter of the importance to determine what 
wind pressure would suffice to overturn any portion of the train ; 
it is at once evident that the second-class carriage, being the last 
but one in the train, was the one which had the least stability ; 
and Dr. Pole and Mr. Stewart state that a wind pressure eq’ 
to 284 Ib. upon the square foot would suffice to overturn this 
carriage. They have, however, assumed that the carriage was 
empty, whereas the evidence of those who collected the tickets 
shows that there were eight second-class ngers. 

In my own calculation I have assumed the av weight of 
the passengers at 1401b. each, and I have taken into account 
the vertical pressure resulting from the action of the wind upon 
the curved surface of the roof, and the conclusion at which I 
arrive is that the second-class carriage could not have been over- 
turned with a less wind pressure than 35°68 lb. upon each square 
foot ; and as there is no position in which this carriage could 
have been placed where it would have been sheltered to a greater 
extent than between one-seventh and one-eighth of its entire 
surface, it results that the actual pressure of the wind must have 
exceeded 401b. on the square foot to have overturned this par- 
ticular carriage, in the.condition in which it was upon the n ght 
of the catastrophe, and without regarding any assistance wh 
the couplings might afford in retaining the carriage upon the 


The next subject that I have investigated is the effect which 
the wind would have in no agoamey the weight of the superstructure 
upon the windward rollers, and in increasing the same upon the 
leeward ones, and the results are shown in the following table:— 


Without} With pressure of wind equal to 
wind. 10Ib. | | 301b. | 401b. 


Ibs. Tbs. Ibs. Ibs. Ibs. 
Without any train :— 
Pressure on west rollers ., | 322,450 | $00,120 | 277,930 | 255,670 | 233,410 
Pressure on east rollers .. | 322,450 | 344,710 | 366,970 | 389,280 | 411,490 


644,900 | 644,900 | 644,900 | 644,900 | 644,900 


427,615 | 899,205 | 370,795 | 342,885 | 813,975 
427,615 | 456,695 | 485,775 | 514,855 | 543,935 


955,280 | 855,900 | 856,570 | 857,240 | 867,910 


The slight increase which will be observed in the total pressure 
upon both rollers with an increased wind is owing to the vertical 
pressure resulting from the action of the wind on the curv 
roofs of the carriages. 

These pressures upon each set of rollers are, as I have already 
explained, equally divided between one 18in. and two Lbin. 
columns; these pressures are, however, still further modified b 
the horizontal pressure of the wind actin the posh 
surfaces of the superstructure, pier and teal, ut to what extent 
it is very difficult to determine. 

If for a moment it is assumed that the pier may, by virtue of 
the system of bracing, be considered as a rigid structure, and the 
effect of the bolts in holding down the columns be > 
then the wind pressure required to overturn the structure, about 
the east 18in. column as a centre, would be 36°38 lb. without 
any train, and 32°69 Ib. on the square foot, with a train over the 

er. 


But, unfortunately, the piers must have been very far from 
being rigid structures, in consequence of the imperfect manner in 
which the struts and ties were connected with the columns. The 


With a train :— 
Pressure on west rollers .. 
Pressure on east rollers .. 


must have been very slight, beca 
surfaces of the lugs the: 
the holes in the struts had been roughly enlarged with a blunt 
} eapend id leave a burr, the actual bearing surface of many of 
As 8 the flat ties, when the structure was first erected 


being rough, and the gibs and cotters also roughly fo: and, 

ing to the cant in the lugs 
being used to secure the en 

of a pin, the re: 


and a com vely slight strain would suffice to 


of the hole in the lug into the thread of the screw. 


inches, or about one-fifth of the strength of the bar. 


From these circumstances it would result that a lateral 
sure against the columns would produce movement in the Pore 
and ties, somliong in the latter becoming slack. And this move- 
ment actually did take place, in some of the tie bars still standing 
I found packing pieces of iron jin. in thickness had been intro- 
duced between the gibs and cotters, and on ~are I learned that 


these had been in from time to time since the opening of 
the bridge. 
From the accounts which have been furnished to me it appears 


that about 150 of these ng pieces were inserted in the ties 
between the middle of October of 1878 and the time of the 
bridge falling, and that the necessity for them arose. before the 
bridge had been opened five months. This circumstance clearly 
shows that there must have been a considerable racking 
movement in the piers under the united action of ‘passing trains 
and wind, and I cannot but consider points to the primary cause 
of the disaster. 

For the slackening of these ties and struts means the removal 
of that condition upon which alone the power of the structure to 
resist being overthrown by a lateral pressure depends. And it is 
easy to conceive that a storm of the violent character of that of 
the 28th of last December would produce such movements, in 
the connections of these struts and ties with}.the columns, as 
would render the columns unable to sustain the additional weight 
of the train and the lateral pressure of the wind. 

An examination of the ruins of pier No. 32, being that over 
which the train was situated when)\the’ structure (fell, indicates 
that the columns doubled up about}their joints as the lower 
lengths of the westward 15in. columns were pushed over to the 
west, or in the reverse direction to that in which the rest of the 
structure fell. A similar action in pushing back the;westward 
columns is seen in piers No. 39, and 40. 

The present state of piers Nos. 29 and 31 affords conclusive 
proof of a weak point existing in the structure at the time of the 
overthrow in of those piers, namely, in pier No. 29 at the 
level of the top of the second tier of columns, and in pier No. 31 
at the top of the lower tier; for the strain at the point of frac- 
ture was, in the former case, only five-sevenths, and in the latter 
case only six-sevenths, of the strain at the base of the pier, while 
theoretically the strengths of the pier at the base and the points 
of fracture were the same. It is clear, therefore, that the power 
of resistance of these two piers had been reduced at the points 
of fracture in case 0! — No. 29 to the extent of two- 
sevenths, and in the case of pier No. 31 to the, extent of one- 
seventh of their normal power of resistance. 

Considering that the columns:'are 76ft. in height, that with a 
wind pressure of ouly 201b. on the square foot, a pressure of 
337 tons will be thrown upon the eastward 18in. column at the 
time of the — of the train, and that a horizontal pressure 
of 374 tons ing against the top of the column, it is easy to 
conceive what must have,been the inevitable consequences of any 
— the part of ties. 

t is necessary to t out that owing to the double angle 
which the ties by 18in. are braced 
with the direction of the force tending to overthrow the structure, 
the efficiency of these ties is reduced in the proportion of 1 to 
2°73, or to little more than one-third of their hl cesses and 
that any elongation or movement of the ties would allow of 
nearly three times that movement in a horizontal direction in 
a me of the column to which they were attached. 

ere are other circumstances in connection with the 
constriction and workmanship of the bridge which undoubtedly 
contribute to the catastrophe. 

The mode of securing the holding-down bolts was not satis- 
factory, as they had no anchor-plate or bearing at their lower 
extremities, but were merely inserted in a hole drilled through 
the two 15in. courses of stone, and were then run round with 
cement, and, as the angle of taper of the conical head was only 
6 deg., it is evident that a very slight compression of the cement 
would allow of a considerable movement in the bolt; some of 
these bolts have evidently yielded as much as 8in. in screwing 
down the base-piece at the erection of the bridge, and in one or 
two cases the stones have been,burst by the wedge action of the 
conical head. It would have been better also i they had been 
carried to a pe depth, so as to have had a greater weight of 
masonry to be lifted instead of trusting to the adhesion of the 
cement, which appears to have been very slight, partly in conse- 
quence of the smoothness of the sawn face of the stone, and 
partly, I imagine, from the stone having been dry when set. In 
many cases the cement has parted from both stones, forming a thin 
detached sheet of large dimensions. In many cases also the nuts 
at the upper ends of the bolts have a very imperfect bearing 
upon the piece. 

Passing on to the columns, it is apparent that many of them 
have blow-holes of considerable size, which have been filled in 
with a composition of resin and filings ; sufficient care does not 
appear to have been taken to keep the cores from shifting, or in 
properly adjusting the upper flask, and as a consequence there are 
many instances of a considerable difference in the thickness of metal 
on opposite sides of the columns ; in some cases the metal on one 
side being only gin., and on the opposite side 1gin., or a difference 
of jin.; ard as is usually the case when the upper side of a 
casting is thin, the metal becomes chilled, and has accumulations 
of scum and air which very much deteriorate from the strength 


ed | of the metal. 


The mode of attaching the ties to the columns by means of lugs 
was evidently insufficient, as in almost every instance the lugs 
have been torn away, it is difficult to believe that the burning on 
of defective lugs in the manner described by the witnesses exa- 
mined at Dundee could have been centtionel by any person who 
had the intelligence to understand that the whole security of the 
structure depended upon the strength of these lugs. 

I consider that the mode of connecting the columns at the 
ry joints was also in some respects defective, the bolts bein 

in, less in diameter than the hole, and the flanges being separate 

a some cases as much as fin., the bolts could not act as steady- 
pins, and as in several cases there was no spigot on either of the 
pipes, there was nothing but the pinching of the bolts to prevent 
the columns from shifting, and there are evidences that some of 
them did so shift at the time of the catastrophe. 

Ihave not regarded the concrete as having added in any way 
to the security of the structure, otherwise than in its increasin 
the weight of the columns and so increasing the moment of stabi- 
lity of the pier; and my reason for taking this view is that the 
concrete was so un in its quality that no 
be placed upon ite being of proper strength in the place where 
strength was; required. 


Before leaving the columns, I should observe that some of the 
were so imperfectly fi that the only portions of the 
metal in contact was a strip Cy about gin. round the margin of 


the flange. 

In conclusion, I would sum up by the statement that, in my 
opinion, the base of the pier was too narrow, oocnmlening a very 
great strain on the struts and boa that the angles at which the 

ter were disposed, and the mode of connecting them to the 
columns, were such as to render them of little or no use, and that 
the other imperfections which have been pointed out lessened the 
power of the columns to resist a crushing strain; I consider 

that the other stated contri- 

ey a due to Sir Thomas Bouch, to his assistant, Mr. 
to 

Thomas Peddie to Mer Noble aul tay’ offchels of the orth 


THE ROYAL COMMISSION ON ACCIDENTS IN 
AND THE SOUTH YORKSHIRE COAL 


Last week we recorded the visit of the members of the 
committee appointed in connection with the Royal Commis- 
sion on Accidents in Mines, to the Oaks and Strafford 
collieries in South Yorkshire on Thursday week. Although 
most of the members were compelled to attend to parliamentary 
and other business which necessitated their leaving the 
district on Thursday evening, Professor W, Smyth, chairman of 
the Commission, together with Mr. F. N. Wardel, inspector, 
and Mr. Gerrard, assistant inspector of mines for Yorkshire ; 
Mr. L. W. Embleton, mining engineer, Methley; and Mr. 
Jos. Mitchell, mining engineer, and one of the ers in 
Mitchell’s Main Colliery, visited that place and the newly sunk 
colliery belonging to the Barrow Hematite Iron and Steel Com- 
pany on Friday, and inspected the workings. Both the pits 

ave been sunk but a few years, and are now being developed. 
The Mitchell’s Main Colliery is situate near Wombwell, and is 
owned by a company in which Mr. Joseph Mitchell, M. 
Josse, the noted continental coal merchant, and the late Mr. 
Worms, also a noted merchant, were interested at the time the 
coal was won. The colliery is laid out on the most modern 
principles, both as regards the surface and underground 
workings. The chief interest attached to the place, so far as 
the visitors were concerned, was the fact that two outbursts 
of gas have been met with, one on the 12th of July, 1877, 
and the other on the 16th of November, 1878. The first out- 
burst occurred about nine o’clock on the morning of the day 
named, while some men were driving a dip board to the 
throw, and when within a few feet of it they were startled 
by a loud noise, resembling the report of a cannon, and 
the men narrowly escaped with their lives, as the roof 
fell instantly. An outburst of gas and water followed the 
latter, flooding the level to a depth of from 18in. to 2ft. The 
gas also charged the level as far as the main intake, which is 
60 yards from the board, The second outburst occurred in a 
range of long wall faces, about 500 yards from the pit bottom, 
and extended over an area of about half an acre, forcing back 
the intake air, although about 18,000 cubic feet per minute 
were ing through the workings at the time. e “park 
gatos > and roads showed no indications of any ‘‘ weight” or 

all of roof; nor were the men warned by any particular noise 
until immediately preceding the outburst. 

The party next visited the new colliery at Worsbro’, 
belonging to the Barrow Hematite Company, the chief attrac- 
tion doubtless being the fact that at this place the important 
reyes was first solved, viz., at what distance, if any, 

id the Silkstone seam underlie the Barnsley bed. The 
Barrow Company, which has no other collieries in the district, 
was the first to set at rest the doubts and speculations which 
for years had fy a on this important subject. The 
Barnsley seam had been for many years worked on the 
Worsbro’ estate, within a short distance of the omg colliery, 
which is one of the finest in the United Kingdom. The area 
of the royalty is upwards of 1000 acres, and is leased by Mr. 

unds, , Sond the Barnsley and Silkstone beds there 
are four seams of coal, three of which are workable, and might 
at any time be turned to account. The Thorncliffe, which is 
the principal one, is about 420 yards from the surface, and the 
Silkstone 481 yards. There are two drawing shafts, each 
of which is 15ft. in diameter, with 35 yards of metal 
tubbing in each. The ventilation is secured by means 
of a ge fan, the greater part of which was made 
at the Staveley Works, in Derbyshire. About 400 men and 
boys are at present employed in and about the works; but 
when the callisnten are developed more than double that 
number will be required, the drawing capacity being equal to 
a daily output of 1500 tons. The company having no less 
than sixteen blast furnaces at work at Barrow, they have 
erected thirty Coppee ovens, and thirty more are in course of 
erection, whilst the number contemplated to be put up is 120. 
The visitors were highly interested with what they saw at 
both places, and the chairman, who is well acquainted with 
the management of collieries, could not fail to add something 
to his extensive and varied practical knowledge of coal mining 
pursuits, 


ments have been made at the Admiralty:—John B. Grant, 
engineer,to the Royal Adelaide, additional, for service in the 
Harpy ; and Thomas H. Hanup, engineer, to the Tamar. 

Tue Reciamation or InisH Waste Lanps.—By his Bill for 
the Reclamation of the Waste Lands of Ireland, Mr. Patrick 
Martin, M.P., proposes to form a special board which will be 
empowered ‘‘ to pulsorily purchase such lands as may be con- 
ee, Te lands under a special designation,” set forth in 
the 


THE CaRLISLE SHow or THE Roya, AGRICULTURAL SooreTy.— 
From a statement just published, it appears that, omitting 
London, the entries—487—are larger than has ever before been 
the case for horses, while the total number of entries of live stock 
—1501—is only second to Bedford in 1874, when it was 1527. The 
entries in the implement yard show a falling off in the amount of 
ordinary shedding. ‘I'his is owing tothe determination of the 
Council of the Society to reduce the number of miscellaneous 
articles unconnected with agriculture. For this a rohibi- 
tive fees have been asked for these articles, and the following 
table shows that the Council have been successful in their efforts 
to reduce the enormous proportions of this department of the 
show. The following shows the quantity—in feet—of shedding 
taken in the implement yard, and also the quantity taken during 
the past seven years :— 


Liver- Bi 
Carlisle. London, Bristol. Taunton. Bedford. Hull. 


1880. 1879. 1878. 1877. 1876. 1875. 1874. 1873. 
6630 .. 16,000 .. 11,735 .. 12,183.. 304 8118 .. 11,402 .. 9150 
Machinery in motion. 
2060 .. 4683 .. 2647.. 2773.. 2492 .. 1557 .. 2585 .. 1718 
Seeds and models, 
1059 .. 2220. 964.. 880.. 886... 452 .. 766 .. 


793 
The show will be opened to the ry on Monday, July 12th 
when the price of admission will be 5s. each person, and it will 
close on the Friday one Oe . On Tuesday and Wednes- 
day the admission will be 2s. 6d. each person, and on Thursday 
and Friday 1s. On the previous Saturday—July 10th—the 
public will be admitted to the implement yard, the price of 
admission being 2s. 6d. Owing to the success which attended the 
Exhibition of tical dairying at Kilburn, a shed, 25ft. by 40ft., 
will be for this purpose. At Carlisle active preparations 
are being made for the show. fenced in, the 


water and the shedding being erected. A railw 
siding has been ailt on land close abutting on the yard, and 
all the preparations are going on satisfactorily. 


several parts were exposed under varying circumstances, and how = 
| 
| 
| 
| 
rails. 72 
| 
< 
struts consisted of channel irons, placed back to back with the : 
 § of the column between, and connected therewith by two 
1pin. bolts at each end ; the holes for the bolts were cast thin. in 
diameter, and being rough and larger than the bolts, and the ends 
of the struts having no bearing surface to abut against, the 
struts themselves were only retained in their peer the | os 
inching action of the bolts. But the security thus afforded | 
to the slots in the bars against which the gibs and cotters bore Ee 
ie e 


THOMAS’S AUTOMATIC SELF-SUSTAINING HOIST 


tHE ENGINEER 


May 28, 1889, 
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In our notice in Tue Encineer of the 16th ult. of the 
Building Exhibition, reference was made to an automatic self- 
sustaining crane by Mr. T. Thomas, of Merthyr Tydvil. ‘The 
following is a description of the drawings illustrating the 
self-sustaining mechanism, as applied to hoists and cranes, as 
described in the ‘‘ Proceedings” of the South Wales Institute 
of Engineers :—Fig. 1 represents in horizontal section a hand- 
worked lift, suitable for warehouses, hotels, and the like, 
where a heavy load is to be raised or lowered. To one end of 
a horizontal shaft A, working in fixed bearings D" and D”, a 
pulley C is fixed ; over this pulley an endless chain or rope is 

by drawing down one or other side of which motion 
in different directions is given to the pulley C and shaft A. 
The pulley end of the shaft works directly in its bearing D”, 
but the other end takes into a sleeve, a con part o 
which constitutes the neck at that end of the shaft which 
works in the bearing D'. Thus, the end of the shaft carry- 
ing the pulley can both rotate and slide, while the sleeve 
constituting the other end can rotate but cannot slide in its 
bearing D-" To the end of the sleeve a hard brass nut F is 
fixed, ing a quick-threaded double-screw formed in it ; the 
part of the shaft A fitting in this nut has a corresponding 
quick-threaded screw, the shaft and nut thus constituting a 
screw-box and screw engaged with one another. When the 
shaft is turned in a direction proper to drive home a screw, 
the sleeve being at the same time stationary, the screw 
advances in the sleeve, tlre neck of the shaft at the pulley end 
permitting, as already explained, of a sliding motion in the 
shaft A. The chain or rope by which the load is raised or 
lowered runs in a sheave U, keyed on a countershaft B, and 
is connected with the driving shaft A by a spur wheel T work- 
ing in a pinion M, which forms part of a drum L working 
freely on the shaft A. This drum has at each end a disc, the 
disc K' at the end the most distant from the pulley end of 
the shaft A being larger than the other. The face of this 
large disc K’ is o to another of the same size K carried 
by the sleeve. The sleeve disc K has an annular projection 
on its face which takes into a corresponding depression in the 
drum disc K’, When the larger drum disc K’ is pressed 
against the sleeve disc K—by means which will be described 
—the frictional contact of the two causes them to rotate 
together. 
he pressure necessary to make the drum L rotate with the 
shaft A in a direction proper to raise the weight on the sheave 
U on the countershaft B is as follows :—The screw end of the 
shaft A terminates in a reduced part having a fine screw at 
its end fitted in two nuts H and H’. Sliding upon the 
screwed part is a strong metallic washer G, which fits loosely 
in a cylindrical box which forms the expanded termination of 
the sleeve. In this box is a volute spring I, through the 
centre of which the shaft A . By screwing up the nuts 
H H’ on the reduced screw of the shaft, the spring I can be 
compressed more or less between the washer G and the nut 
F. The compressed spring reacting on the washer G, and 
through it on the shaft A, draws the shaft into the sleeve by 
a screwing motion. The pulley end of the shaft has a collar 
P pinned to it, and when the shaft advances, this collar 
advancing with it presses the large drum disc K’ against the 
sleeve disc K = produces the required friction between 
them to cause the drum L to rotate with the shaft. In addi- 
tion to the drum L and its disc K’ and N, working loosely on 
the shaft A, and the collar P pinned to it, the shaft A carries 
another small disc O opposed to the disc N of the drum L. 
This small disc O has a pad or cushion of india-rubber let into 
it, with a thin metallic washer on its surface against the disc 
N. This contrivance regulates the too sudden stoppage of the 
descent of the weight when the friction discs grip one another. 
Both the sleeve disc K and the loose disc O are provided with 
ratchet wheels Q and Q’. Pawls S S’—which are rendered 
noiseless in a way which will be described later—engaging in 
these ratchet wheels prevent the rotation of the sleeve and 
loose discs K and O excepting in the direction 2 pe to raise 
the load. When the are in their normal positions and 
the endless rope over the pulley C is drawn down on the side 
per for raising the load, the shaft A and all the carried 
byt rotate together, and when the endless rope is loosed, the 
load being raised remains suspended at any height to which it 
may have been brought, the ratchet wheels Q and Q’ and 
— S and S’ preventing the backward motion of the shaft. 

‘hen it is wished to lower the load, the endless rope on the 
pulley C is drawn down on the side opposite to that by which 
the raising motion is produced, so as to give the shaft A a 
backward motion. As the sleeve is prevented by the ratchet 
wheel P and pawl S from rotating in a backward direction, 


¢ | again ready for raising. The enlarged Fig. 2 shows t 


the screw of the shaft A rotates in the screwed nut F attached 
to the sleeve, and the shaft performs a retiring sliding motion, 
thereby relaxing the — by which the larger drum disc 
K*‘ was held against the sleeve disc K and allowing the drum 
L to perform a backward or unwinding motion under pressure 
of the load acting by means of the spur wheel T upon the 
pinion M. The small loose disc O produces by the elastic 

d in its face such an amount of friction as suffices to regu- 

te the backward motion of the drum L and the descent 
thereby of the load. 

Immediately the endless is liberated, the shaft A, by 
the expansion of the spring I at its screwed end, is drawn 
through the sleeve and brass nut F, the drum L is firmly 
gripped, the descent of the load stopped, and the — 

e con- 
struction and action of the noiseless pawls Rand R’. In the 
countershaft B an armular groove is made in which a friction 


AND CRANE. 


pin is placed, the bottom of the piu being made to bear 
forcibly against the bottom of the groove by the strong spring 
|S on the upper side of the pawl. Over the acting end o' 
‘each pawl is a stop for limiting its raising motion. hen the 
lift is raising the load, the countershaft B turns in the direc- 
| tion of the arrow, and the friction between the pin and the 
shaft B is sufficient to cause the pawl R to be lifted from its 
| ratchet wheel Q and bear against the stop. As soon as the 
motion of the shaft B is reversed for avons the load the 
| pawl R falls, and, engaging with the ratchet wheel, prevents 
| the backward motion of the part to which the ratchet wheel 
‘is connected. Both pawls R and R’—Fig. l—act simul- 
| taneously, 

| The engaging of the pawls with and tle disengaging of 
| them from their ratchet wheels is automatically effected and 
the ratchet mechanism is noiseless. Figs. 3, 4, 5, show the 
‘form in which the principle is applied to hand cranes, 


EMERY LAP MACHINE. 
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END ELEVATION 


THE accompanying engraving illustrates a new lap machine, 
now being introiuced by Messrs. Thomson, veto, and Co., 
of London and Glasgow. The machine is specially intended 
for setting up finishing tools for turning, or planing, &c. ; and is 
also good for doing scrapers. The machine has a copper disc 
or lap with grooves cut on the face, and very fine emery and oi! 
is used on the face of it. The tools are carried on the slide 
rest, whichis worked by the lever-squeezer in front of the disc, 
and is forced forward by the hand wheel and a very fine screw. 
The proper angle is on the top of the rest to give the tool the 
proper set. The disc is enclosed by an iron shield, to prevent 
the oil and emery flying about. All the bushes of the 
machine are in length six times the diameter of their bearings, 
and all are made of a special mixture of cast iron. These 
bushes have proved very satisfactory. The firm have, durin 
the past five years, sent out several thousand machines, ~~ 
state that they have never heard of a new bush being wanted. 
It will be seen that the machine is complete it itself with its 
own counter gear, fast and loose pulleys, and belt shifter. All 
that is required is a belt from the main shaft. 


THE Society.—The usual monthly meeting 
of this Society was held on Seouetay oe » the 19th inst., at 
r. G. J. 
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between Latitudes 30 deg. and 50 deg. during Feb and 
| March, 1880,” by Charles Harding, F.M.S. The period embraced 
.M.S. Atalanta 


in this = includes the time on which 
was on her homeward passage, as she left Bermuda on January 
31st. From the data collected it is shown that a gale blew in the 
Atlantic every day throughout the two months excepting'on Feb- 
ruary 2ist and 24th to27th. With especial reference to H.M.S. 
Atalanta it 2 oa probable that she would rot have met with 
any exceptionally severe weather earlier than about the 12th or 
13th February, and allowing that she had averaged from 5 to 6 
knots per hour on her homeward course she would at that date 
have inevitably encountered a severe hurricane. A hea gale is 
noted on the 12th in 38 deg. N. and 45 deg. W., which is in the 
direct homeward bound track from Bermu a, and ifthe Atalanta 
had only a four knots per hour on her homeward course, she 
would have fallen in with this gale. The storm of the 12th and 
13th hen fairly be considered as the most severe ieee | the two 
months here dealt with. It may be remarked that the Norwegian 
barque eye oo was north of Bermuda on the 3rd and was in the 
full force of the gale on the 12th; her distance made shows that 
the winds were favourable for a homeward passage from Bermnda. 
The correspondence from H.M.S. Salamis published in the Times 
of the 6th May, states, “on the authority of the captain of the 
Sy arg on February 12th in latitude 42 deg. 43 min. N. longitude 
39 deg. 25 min. W. while running before the wind encountered 
the severest gale he had ever experienced. 
steer, and could not be 

wn on her beam en 


The ship would not 
revented from broaching to. She was 
and remained so for nineteen h 


, b 
ley exhibited his solar radiometer. 
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. | sight at the commencement of the gale and were unable to lay 
| to, on account of its suddenness.” (3) On the Meteorol of 
Morufferpore, Tirhoot, for 
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LANCASHIRE BOILER SET ON LIVETS SYSTEM. 
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We illustrate above a system of setting Lancashire and: 
Cornish boilers, invented and patented by Mr. Livet, of Short- 
street, Finsbury. Figs. 1, 2, and 3 showa boiler as set by Mr. 
Livet at Messrs. Clay, Son, and Taylor's, printers, Queen 
Victoria-street ; Fig. 4 is a cross section showing the way in 
which the boiler was originally set, resting on saddles, and 
with the products of combustion after going round the boiler 
returning over the re The boiler in question is of steel, 
and was made by Messrs. Hick wa Co.; it is of the 
Lancashire-London spe sees is to say, in London it is 
often difficult to find a space for a properly proportioned 
Lancashire boiler, which is at least four diameters long; it 
will be seen from the dimensions on the drawing that the 
boiler we illustrate is not quite three diameters long, It has 
been at work some years, and is in perfect order. The 
steam supplied by this boiler drives a horizontal engine, 
made several years ago by the Reading Ironworks 
Company. It has a stroke of 18in., and the piston is 
l4in, diameter. It makes on an average ninety-three revolu- 
tions per minute. It has a separate cut-off on the back of 
the main slide ; it indicates from 19 to 22-horse power, accord- 
ing to the machinery driven. There is also in the same room 
a very fine Corliss engine by Messrs, Hick, with an 18in. 
cylinder, 2ft. Gin, stroke, but this engine is seldom used, as it 
requires quite double as much fuel as the smaller engine, a 
result due mainly to the fact that the Corliss engine is not, 
and cannot be worked to more than one-third the power 
which it ought to develope, and consequently, although care- 
re! jacketted, as the steam is cut off at less than one-tenth 
of t. e stroke, the cylinder condensation ie enormous. The 
boiler also supplies steam to the floors for heating them and 
for other pur; . Werecently carried out two experiments 
at different times with this boiler, particulars of which we 

give in a moment ; before doing so we must explain the 


inciple of Mr. Livet’s system. 
Pit combustion of fuel that it 


It is essential to the pro; 
should be burned with a good draught. Now in such a boiler 
as that we illustrate the whole distance to be traversed by a 
cle of gas in contact with the boiler does not exceed about 
ft., and this will be passed through in a few seconds, con- 
sequently sufficient time does not elapse to permit the water 
to take up the heat from the and much passes away 
to waste up the chimney. 'o obviate this difficulty 
the great Cornish remedy was slow combustion. The 
ucts of combustion moved very leisurely, and had time 
) surrender their heat in the flues; but slow combustion 
will not answer unless there is ample boiler power for the 
work to be done, and it is never clear of objections, Mr. Livet 


— 
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OAMPER OF SMALL BOILER 
COLLECTING FLUE 


combines quick combustion with a slow motion of the 
gas by enormously augmenting the gross sectional area 
of the flues beneath the boiler, as shown in our engrav- 
ing. Other things being equal, the speed at which 
the products of combustion pass through a flue varies 
directly as the area of the flue. 1 e area be 
doubled the speed is halved, and soon. As the hotter gases 
are the lighter, they always rise to the top, and remain in 
contact with the boiler, no matter what the size of the flue 
may be; and the arrangement commends itself at once to the 
boiler inspector, who can almost walk through the flues, 
instead of crawling through them. Another feature of the 
Livet system is the use of a very deep fire-bar of cast iron, 
with a movable top of cast irou. The bars are set very close 
together, and while the fins heat the air before it enters the 
fire, the air in turn cools the bars, and that to such an extent 
that when the boiler is at work it is ible to touch the 
webs or fins of the bars without being burned. The 
removable tops last well, and effectually protect the permanent 
portions of the grates, As to the practical results gained, we 
have no means of knowing what Mr. Livet has done else- 
where; but we are informed that the re-setting of the boiler 
we illustrate on the Livet system has reduced the expenditure 
in fuel by £80 a year, and we are also told that whereas the 
boiler was obstinately given to priming while set on the old 
system, we find from personal o ation that as now set it 
supplies unusually dry steam, 
ing requested to ascertain for ourselves what the boiler 
was doing since it was altered 4 Mr. Livet, we carried out 
an experiment, into the details of which we need not enter; 
it will suftice to say that all the water was drawn from an 
isolated tank on an upper floor, and the area-of this tank bein, 
known, it was only nece to ascertain how much the lev 
fell in a given time to ascertain the consumption of water in 
the same time. The boiler was fed by a Hancock’s inspira- 
tor, the fuel used was Welsh coal, and the trial lasted contin- 
uously for six hours. The result was that the engine indicated 
about 20-horse power, that the steam required for heating the 
ises was about 30 per cent. of the whole  perage g uced 
y the boiler, and that evaporation was at the rate of 6°66 lb. of 
water per pound of coal, This poor result was due to two 
causes—in the first place the boiler is too short to work well 
under any circumstances with coal, and in the second, the 
te area was nearly twice what it ought to have been, and 
t was almost impossible to keep the bars equally covered, 
with a fire not more then 2in. thick. The steam pressure was 
50 lb. but it readily rose to 60 Ib. if the fire got at all thicker. 
Welsh coal, however, is not the fuel used by Messrs, Clay, 


387 


| 


\ 
\\ 
WT FINS 
N N 
“4 NZ 
N 

+ 
iN 
N N 
N N 
N ! NS 
\ 

———4 


SECTION THROUGH A.B. 


TRANSVERSE SECTION yy 


Son, and Taylor. They prefersmall gas coke, the next size 
larger than breeze, and this they buy by the ton, and not by 
measure. We were assured that this fuel is much more 
economical than coal, and we were requested to carry out an 
experiment with it. This we did on Monday, the 24th inst, 

he boiler had been cleaned, the flues swept, and the in- 
spector had just made his examination. Steam was raised to 
60 lb., and the fires were allowed to burn down, until, the 
feed being on and the engine running, the pressure fell to 
50 Ib. is was at 10.35 a.m., and the experiment was held 
to commence. There was then very little fire on the grates 
which had been cleaned a little before. The feed was shut off 
and the depth of water in the tank ascertained. The feed was 
then put on, care being taken to prevent any water 
entering the tank, which holds about eighteen hours’ 
consumption. The boiler then worked continuously until 
4.15 p.m., when the water was exactly at the same 
height as at starting, and the fires had so far burned 
down that the steam had fallen from 55 lb. to a little under 
501b. During the dinner hour there was no machinery at 
work, but the engine was kept running. Difficulty was 
experienced in keeping down the steam, and one of the 
furnaces actually burned out and had to be relighted, which 
told against economy. The results may be briefly stated ; the 
run lasted 5 hours and 20 minutes ; the coke burned in that 
time weighed 948 Ib.; the water evaporated weighed 7700 lb. ; 
the evaporation was therefore at the rate of 8°12 1b. of water 
per pound of coke. 

e fires were cleaned and the ashes and clinkers made 
during the experiment weighed ; they amounted to 84 Ib. 
nearly. If we deduct this we have an evaporation at the 
rate of 8°91lb. of water per pound of combustible, The 
temperature of the water was about 60 deg. The fires were 
very carefully and skilfully managed by William Sidery, who 
has fired the boiler from the first. 

We have no reason to doubt that these experiments con- 
clusively prove that in short boilers coke is a more cconomical 
fuel than coal. We have had no of testing the 
boiler before the setting had been altered by Mr. Livet; but 
we have again no reason to doubt the statement that as now 
set the boiler costs less, as we have said, by £80 a year for 
fuel than it did previously. Mr. Livet’s plan appears to us 
to be right in principle, and exception can scarcely be taken 
with propriety to a system of setting boilers which enables, 
on the one hand, a pound of ge coke to “oo 8)b. of 

. pressure, an: 


cold water into dry of 80 on the other, 
ves a boiler inspector the possible facilities for 
i ing his duties, 
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HUGHES'S IMPROVED TRAMWAY ENGINES. 
Some time since we advocated in these pages the construc- 
tion of tramway locomotives with large w Mr. Hughes 
has taken a step in the right direction, although, in our 
inion, he has not gone as far as he might have gone. 
the drawings on page 390 will be seen the general 
arrangement of his newest type of tramway engine. For 
some weeks the first of a series of fifteen of these engines 
has been running in service between Lille and 
Haubourdin in the north of France. On this line the engine 
passes along some of the most frequented streets of Lille, 
without in any way disturbing the traffic, which is in some 
parts considerable, and according tothe local papers the 
engine gives perfect satisfaction, as it works without noise, 
emits neither steam nor smoke, and the motion is ey 
sight, and horses are not at 
general arrangement and appearance of the engine is that 
of a small tank locomotive with » cab or roof extending from 
end to end of the engine, and the motion is boxed in by thin 
sheet iron doors, which can be easily ed, and give free 
access to every part of the engine. engine has inside 
linders Yin. in diameter, and a stroke of 13in., and 
four wheels, which are coupled, are 3ft. 6in. in 


diameter, the tractive power being thus exe = 25°07 lb. 


per pound of effective pressure per square inch on the 
pistons. The mean effective pressure in the cylinders is 


about 110 Ib., while the weight of the engine is about 9 tons | road, 


in working order. The boiler is worked at a pressure of 
140 Ib., and is made for a test pressure of 250 lb. per square 
inch, and is so constructed that it works entirely by a natural 
draught, no blast pipe being used. The fire-box also is very 
large, so that no firing is done on the journey. The boiler 
has a barrel of 2ft. 44in. in diameter, the centre line being 
4ft. 7iu. above the level of the rail; it contains sixty-two 
brass tubes 14in. in diameter outside, and 5ft. 91in. between 
the tube plates. The whole of the boiler, together with the 
chimney and fire-box, as well as the cylinders and valve 
chest, are surrounded with a non-conducting substance, effect- 
ing a considerable saving of fuel, and avoiding also the un- 
— heat that would otherwise be felt through radiation. 

e fire-box is of ve and is 2ft. 1jin. long at the bottom, 
lft. 1ljin. wide, and is 2ft. 7in. high above the grate. The 
chief proportions of the boiler therefore are :—Heating sur- 
face of tubes, 140°00 square feet ; heating surface in fire-box, 
22°58 square feet; total heating surface, 162°58 square 
feet. The fire-grate area is 3:82 square feet. 

The boiler is of Lowmoor iron, and is provided with a small 
but highly placed dome, large enough, however, for the work 
demanded of it. On the upper part of this dome are placed 
the safety valves, which be i the steam into a small 
chamber, whence it is blown off either into the condenser 
tank or else into the open air by means of a pipe with a two- 
way cock, which is so arranged that it is always open to the 
full extent. The regulator, which is also p!aced in the dome 
as shown in the section, is worked by a rod, which extends 
from end to end of the engine, the handle being fixed direct 
on this rod at one end ; whereasat the otherextremity; that over 
the fire-box, the handle turns on a stud carried by a suitable 
bracket, and acts on the regulator rod through a pair of geared 

ents. By this arrangement the movement of the handle 
to open or shut the regulator is the same with regard to the 
driver at whichever end he may be placed. The valve gear 
is of the ordinary shifting link type, the valves having jin, 
lap and lin. travel in full gear. The reversing levers are 
placed at both ends, and like the regulator handles, they are 
so arranged that they occupy at each end the same relative 
position to the driver; the “‘ forward” movement thus always 
means forward and vice versd. 

Close to the screw brake handle, and similarly arranged, 
there is a small lever by which the steam brake can be 
immediately applied. In this way the driver being at the 
forward end of the engine, can at once see an object comin; 
from a side street, or an obstacle in front, and as he has 
the handles and levers immediately within his reach, and all 
being arranged to work in the same direction at either end, 
the risk is avoided of an accident from confusion in an 
emergency, which there would be if there were only one set 
of levers provided. 

The steam brake is very powerful, and acts, as will be seen 
from the drawing, upon a lever —— upon an intermediate 
shaft which at once acts upon the four brake blocks, The 
steam is always open to the brake cylinder, and ordinarily it 
acts upon both sides of the piston, but to apply the brake the 
steam is exhausted from one side only, he the full pressure 
of the steam being upon the other side of the piston, acts upon 
the lever and the blocks are immediately applied—so rapidly 
indeed, that there is no appreciable space of time between 
touching the steam brake handle by the driver and the 
skidding of the wheels. 

The exkaust steam is not discharged into the chimney, but 
passes through the feed-water heating apparatus, and is then 
condensed by being discharged upon the surface of the water 
or by being forced to descend through the branched pipe at 
either side of the tank, where it is again divided by another 
branched pipe, and discharged at the four corners of the 
tank, and in order to prevent any pressure in this tank an 
upright pipe is placed at one end and is constantly open to 
the air. The feed-water heater is a cast iron box containing 
a number of brass tubes through which the feed-water passes 
from the feed pump, and is heated by the exhaust passing 
around and amongst the tubes on its way to the condenser, 
and it also acts as a partial condenser for the exhaust steam. 
There is a separate tank for carrying an ample supply of feed- 
water, there 1s also an injector for feeding the boiler when the 
engine is not running, and is useful in keeping down the steam 
when the engine is standing. All the parts are of the best 
materials and are very strong, and as the wheels are large 
and the cylinders powerful, the motion is not only raised out 
of the dust, but also works very slowly, even when the 
engine is going at the rate of fifteen miles an hour.- So tbat 
the wear and tear of the working parts are very much 
reduced. 

Mr. Hughes states that this engine has been designed 
for the purpose of supplying a long-felt want, viz., 
a simple, strong, and effective engine for tramways or 
railways to draw light loads on steep gradients in 
town or country. Its principal features, in a few words, 
are as follows:—(1) It is made to keep up steam with- 
out a blast, so as not to give off any smoke or unpleasant 
fumes from the chimney. (2) It will perfectly condense the 
steam for a distance of eight miles, but when travelling in 
country districts, where water for condensation is scarce, the 
exhaust steam can be passed direct into the atmosphere. 
© & large cylinders and large wheels, the pi can 


at a very slow speed, thus reducing the wear and 


- | the engine can be stopped in a very short 


tear of all the parts to a minimum, and reducing the cost of 
repairs and the liability to accident. (4) The fire-box and 
boiler are of sufficient capacity to render unnecessary any fresh 
supply of fuel or water during an ordinary apr a 
second man is therefore not required, as the driver is at liberty 
to confine ail his attention to the duties of driving. (5) The 
whole of the working parts are placed high up from the road, 
and are thus tected from dust. The engine is 

completely in all round to within 5in. of the top of the 
rails, thereby concealing all the machinery and making it im- 
possible for anyone to get beneath the wheels. (6) The 
engine is completely boxed in and protected, at the same time 
can be easily inspected, and access is ome te ory Be of 
the engine. (7) It can be driven from either end, so that the 
driver a clear view of the road before him, and turntables 
are dispensed with. (8) A steam brake is provided so that 
istance. (9) All 
the parts are of the very best materials that can possibly 
obtained—the boiler of Lowmoor iron, the fire-box of a . 
and the tubes of brass, the as gore of steel, the 
wheels have steel tires, which can be turned up or renewed 
when required, and the journals and wearing parts are of 


unusually 

During the few days experiments have been made with 
this engine on the Nottingham Tramway, where the inclines 
are as steep as on any tramway in this country, the steepest 
being 1 in 13. These trials have proved that this engine is 
capable of taking a car containing forty passengers up such a 
and what is perhaps of more consequence, taking it 
safely down again. 


PERKINS’ HIGH PRESSURE ENGINES. 


A sream vessel of 70 tons gross register cannot very well 
carry a large stock of coal, yet such only is the size of the 
Anthracite, an iron yacht just about to start on the voyage 
from Falmouth to New York under steam. The Anthracite 
was built by Messrs. Schlesinger, Davies, and Co., Wallsend, 
and engined by Messrs. Hawks, Crawshay, and Sons, Gates- 
head-on-Tyne, on the Perkins’ system. Her length is 
84ft Gin.; breadth, 16ft. lin.; depth, 10ft. 2in.; length of 
engine and boiler room, 22ft. 6in.; gross tonnage, 70°26 tons ; 
and registered tonnage, 27°90 tons. The engines are three- 
cylinder compound, working on two cranks. The diameters 
of the cylinders are—high—Sin., single-acting ; diameter of 
medium, 16in., single-acting; the low-pressure cylinder, 
23in., being double-acting. The stroke of all is 15in, Steam 
is cut off at half stroke in the high-pressure cylinders, and 
quarter stroke in the low. 

The engines are with steam at from 3501b, to 5001b. 
on the square inch, by a boiler on the Perkins’ system, as 
illustrated in our impression for the 8th of June, 1877. It 
consists of a number of sections com of layers of hori- 
zontal tubes connected together by short tubes of sriall 
diameter, the fire-box being formed with simply a casiny of 
these tubes. The boilers of the Anthracite are of the follow- 
ing dimensions :—Number of sections wide, 14; number of 
rings in fire-box, 7; number of tubes high above the fire-box, 
10; length of straight tubes above fire, 4ft. 7in.; internal 
diameter of boiler tubes, 2jin.; external diameter of boiler 
tubes, 3in.; area of fire grate, 15 square feet; total heating 
surface, 633 square feet. The boiler pressure ranges from 
350 lb. to 500 tb. per square inch, and the boiler has been 
proved to 2500 Ib. -_ uare inch complete. and each tube 
separately to 4000 lb. ‘Nothing but distilled fresh water is 
used in the boiler, and the condenser is so constructed that 
no admixture can take place between the fresh water used in 
the boiler and the salt water employed in condensing. Any 
waste that takes place is made good from a tank holdin 
280 gallons of fresh water in the engine-room, and is distill 
before it passes into the boiler. 

The Anthracite was originally built for Mr. Robert 
M‘Calmont, with a view to testing the Perkins’ system on the 
Atlantic voyage, but a very serious illness has prevented his 
carrying out his design, and thus the vessel has become the 

roperty of the Perkins’ Engine Company. The company 
a determined to carry out the original intentions, have 
arranged to send the Anthracite, under the charge of Captain 
Dent, to New York. On Wednesday a run preliminary to 
the Atlantic voyage was made down to Chapman Light and 
back, Mr. Perkins’ steam yacht, engined on the same 
system being in attendance after taking a party of gentlemen 
from Blackwall Pier to Erith, where the Anthracite lay. 
There were present on board Admiral Selwyn, General 
Hyde, R.E., Colonel Hope, R.E., Major Deane, Captain 
Ashby, Mr. Thomas Gray (onseenry of the 
of Trade), Mr. Bissett (enginee ing epartment, Board 
of Trade), Mr. George Crawshay, Mr. L. Perkins, Mr. Harold 
Power, and several other engineers and scientific gentlemen. 
During the run, which was against tide in going down, and 
against a tide running at about four knots in returning, the 
engines ran at an average of 132 revolutions per minute; 
under a pressure of 360 1b, in the boiler. Steam was main- 
tained with the greatest ease, the damper being almost closed 
during the whole run. The ease with which steam was main- 
tained or increased almost at will by 30 or 40 1b. per square 
inch, was remarked by all present, and though the day was 
hot the engine-room and stokehole, though the latter is very 
small, were surprisingly cool. 

The Anthracite is now one of several boats of various 
sizes fitted with the Perkins’ system of boilers and engines, 
and it seems that all the points which were at one time 
sources of trouble and annoyance have been overcome, the 
chief of these being the gauge glasses, which are now made of 
talc, and the piston rings, wis are now made of a mixture 
of 84 of clean new copper and 16 of new tin, the casting 
belng annealed by heating and plunging in cold water. 
Messrs. Harland and Wolf, who are also licensees under the 
system, have fitted a vessel, the Irishman, with these 
engines, and have since November last been continually 
coasti with her, and have run to Sardinia with most 
satisfactory results. The safety of the boilers and their 
immunity from dangerous explosions, even should an 
tube give way, together with the great economy of pe 
namely, the use of but about 1‘2lb. to 1°5lb. of coal per 
horse-power hour, are the chief points insisted upon by 
Mr. Loftus Perkins as the important merits of this system, 
the account of the behaviour of the Anthracite throughout 
her Atlantic voyage will be looked for with much interest, 
Some oo agg with her engines and boilers have been 
made within the past few days, to which we shall probably 
refer in another impression. 


be | entitled “‘ Town Sewers.” 


ASSOCIATION OF MUNICIPAL ENGINEERS, 


Yesterpay the Association of Munici Engineers com- 
menced its three days’ annual meeting at members 
assembled at 11 a.m. in the grand jury room of the Town Hall. 
The proceedings were commenced by the reading of the council 
report for the past year, from which we gath that the Asso- 
ciation was in a sound financial position, and otherwise ina 
highly satisfactory condition, and that its district meetings 
during the year had been well attended, and of consider- 
able professsonal yy to its members and the com- 
munity. Mr. A. W. Morant, M. Inst. C.E., borough engineer 
of having been elected spore for the ensuing year, 
gave a short address, principally confining his remarks to the 
statistics and working of the various departments of his borough, 
and in this way pre the members for the various works 
which they would visit during the meeting. Mr. Hewson, Assoc, 
M. Inst. C.E., borough engineer of Rochdale, then read a paper 
He said that much disparity existed 
in the practice of modern engineers, owing to the differences of 

ion on the question as to the length of time for which pro- 

vision should be made. He thought more uniformity would 
result if the sewers were made sufficient for the estimated 

pulation at the end of the term of years given by the Local 

vernment Board for the repayment of the cost. Although 
this was not self-sacrificing, he Somme it would be just, inas- 
much as they were now being — ed to make up the arrears 
of centuries of sanitary neglect. With to the sewage from 
manufactories, he would not receive it into the sewers, as the 
pay 39 tp not engaged in trades producing liquid refuse ought 
not to be called upon to contribute to the extra cost involved in 
making the sewers of sufficient size to relieve such trades from 
the duty of purifying their liquid refuse. The many other 
points of interest in this paper were sly discussed, and 
then Mr. Graham Smith, Assoc. M. Inst. C.E., read a paper 
on “The Effects of Sulphates on Lime Mortar,” which 
cannot but be of interest to engineers, builders, and all 
interested in the subject of mortar, as from the results which he 
brought forward it would appear that a lime mortar composed of © 
one of slaked «dees a = five parts of Se be made 
possessing greater stren an a mortar composed of one part 
of Seeded aument to three of sand, which cost double the 
price of the lime mortar. The author commenced his inves’ 
tions in 1870, and after carrying out some 800 experiments, he, 
early in 1879, submitted a paper to the Institution of Civil -— 
neers, which was accepted and set up in type by that 4 
Twelve months having elapsed without its having been made 
public, he withdrew the paper, and presented it to the Council of 
the Association of Municipal Engineers. His method of p ing 
is simply to mix a small percentage of sulphate of lime with the 
slak os before making it into mortar, and by this simple 
expedient he is enabled to put double the quantity of sand with . 
the lime, and at the same time make the mortar twice as strong 
as ordinary mortar. The paper was accompanied by fourteen 
tables, which were enlarged and hung upon the walls, giving the 
details of his experiments, and comparing them with the experi- 
ments on Po d cement mortar and selenitic mortar carried 
out by other independent engineers. Shortly after the reading 
of the paper the meeting adjourned, and in the afternoon the 
members, by the kind invitation of Messrs. Fowler and Co., 
visited their steam plough and engineering works. The speciali- 
ties of this firm are the manufacture of patent machinery for 
steam cultivation, engines and boilers for mining and general 
tie 08 and patent machinery for steam traction; and the 
magnitude of the operations of this establishment may be 
gathered from the fact that over 1400 workmen are kept 
constantly employed. 


Tue London Sea Water Supply ee ae is the 
name of a proposed new company to be established for bringing 
sea water to London by means of specially constructed lighters, 
and delivering it by tank carts at a cost of about fe. per gallon, 
as at present estimated. The Great Eastern Railway Company 
is already bringing sea water to London and delivering it at 6d. 
per three gallons, 


d varnished. The ironwork of the hull is 
finished, the plating above the water-line being flush wit 
internal butt straps, and is smooth enough to lead one to believe 
that it is of wood carefully planed. The engines are the 
builders’ own make, and are very highly finished ; they are com- 
pound surface having cylinders 26in. and 46in. 
diameter and 27in. stroke, from which it is expected to develo 
an indicated power of 600 horses. To enable the vessel to 
used as a sailing vessel alone, Bevis’s feathering propeller made 
of gun-metal has been adopted, the Pitney aw it offers being 
that when the steam is not required the blades of the propeller 
can be turned flat fore and aft in a line with the keel, thus exe | 
no obstruction to the progress of the ship when under sai 
Dunlop’s governor is fitted to the He gory and a steam —— 
of the builders? own design is provided for working the anchors- 
The boats are also all made by the Luilders with the exception of 
a steam launch, which is being supplied by White, of Cowes, 
The plans of the vessel are all from the hands of Mr. St. Clare 
Byrne, of Liverpool, who has acted as inspector on behalf of the 
owner during the construction of the yacht. The yacht has been 
built to the order of Mr. Ninian B. Stewart, of Wemyss Bay 
and Rockwood, Torquay, whose interest in yachting matters—so 
well known amongst yachtsmen—has always taken that 

form which does not admit of contentment with existing con- 
struction while there is prospect of improvement or advance- 
ment. We believe Mr. Stewart has owned in all fifteen yachts 
of different sizes and builds, the last—the Amy—being a vessel of 
420 tons, also from the designs of Mr. c -¥ which was disposed 
of to make room for the new Amy. e ceremony velar | 
the Amy was very gracefully performed by Miss Stewart, 
Ascog Hall, Bute, 


A Great Yacut.—Messrs. Cunliffe and Dunlop launched on the 
26th inst. from their works at Port Glasgow an iron screw steam 
yacht of the following large dimensions, viz.:—Length between 
perpendiculars, 175ft.; breadth, moulded, 27ft. 3in.; and depth, 
moulded, 17ft.; the tonnage, according to builders’ measure- 
; ment, being 60834 tons. With the exception of the Wanderer, 
: the new yacht is the largest pleasure yacht afloat. She is rigged 
as a fore-and-aft schooner with three masts, the foremast being 
120ft. long, mainmast 128ft. long, and mizenmast 114ft. long, 
and all the sails are by Capthorn. The whole of the fittings 
under deck are of polished wood, no painting being used any- 
where a on the ceilings of the rooms,*and this is plain white 
and gold, the officers’ and crew’s quarters being finished in highly- 
| figured pitch pine polished. All the owner’s sleeping rooms, &c., 
| have bulkheads of oak with *panels of bird’s-eye maple; the 
| dining saloon, which is —e is framed with oak, panels of 
rich walnut, with a border of Hungarian ash. The ladies’ saloon 
is framed in bird’s-eye maple, the panels being Hungarian ash 
relieved by a border of walnut. Between the forward and after 
apartments is a passage, enclosed in the way of the boiler, but 
open to the engine-room. The galley is on deck at the after 
end of a deckhouse, which contains besides it a large room 
for joiners’ use and the principal ———s and staircase. 
The galley has a. direct staircase leading from it to the 
antry, which is underneath it, so that it will never 
= necessary for any of the stewards to Be are on deck 
when serving food to the saloon—a very great advantage in bad 
{ or wet weather. The whole of the deck fittings are of teak, as 
well as the bulwarks, stanchions, rails, deck-houses, skylights, &c. 
is finished and French before 
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RAILWAY MATTERS. 


Tue rail to Oban from Dalmally, to which there is already 
railway communication, will be opened about the middle o next 
mon 


CABLE messages published here on Saturday last announced 
that the Philadelphia and Reading Railroad Company has 
suspended payment. 

Srrenvons efforts are being made to induce the London and 
North-Western Railway Company to construct a dock on the 
south side of Workington harbour. 


e tates, making miles us far year, miles 
and 354 miles 


Tue working of the tramway to the Mumbles by steam is, says 
our correspondent in South Wales, carried on in such a safe and 
satisfacto: wey that objectors to the adoption of steam on every 
tramway should visit and inspect it borking, 


Baron M. M. Von Wenger, whose valuable writings on railway 
matters are known in most countries, has been appointed by the 
German Government to visit America for the purpose of studying 
and reporting upon internal water communications, anae 
river improvements, and what in Germany are called ‘‘ secondary 
railroads,” that is, cheap local lines for light traffic, including 
narrow-gauge 


THE North-Eastern Railway Company are making a new 
branch railway from Pickering to rough, in order to 
shorten the route between the two important watering-places of 
Scarborough and Whitby, and to 7 up a large and y Laver 
agricultural district of Kast Yorkshire bordering the main high 
road from York to Scarborough. The new branch will also 
complete the link from the north vid Gilling and Pickering 
to Scarborough, which was promoted some years ago in the face 
of threatened competition from the Midland Railway Company. 


Tue Dundee Town Council and Harbour Board on Monday 
resolved to petition Parliament in support of the petition pre- 
sented by the North British Railway Company, craving the 
pe tg of the standing orders to enable them to present a Bill 
du ng the present session of Parliament for the restoration of the 
Tay Bridge. The petitions point out the advantages of the bridge, 
and maintain that its restoration is urgently required on publi 
grounds and that great loss would be sustained by the inhabitants 
and traders of the district more particularly, and the public in 
general by delay. 


THERE has been another fatal aczidentin the Gothard Tunnel. 
Twenty navvies on their way to work on the 17th inst., about 
6000ft. from the Airolo entrance, were requested to keep back 
pending the explosion of a mine.- At the moment of the blast 
a piece of rock falling from the roof killed two of the men and 
wounded several others. Both of the men who were killed had 
dynamite cartridges in their pockets, and had they not fallen face 
downwards, says the correspondent of the Zimes, their bodies 
being thus in between the rock and the dynamite, 
popes twenty would almost certainly have been blown 

ms. 


“THe Pullman Car eed have how announced that they 
have determined upon building very extensive new works at 
South Kensington. These works will undoubtedly be the finest 
in the country, and in connection with them will be established 
@ paper car-wheel manufactory. The combined works will cost 
about £240,000, and be employment to 2000 skilled workmen. 
In connection with the manufactories between 300 and 400 two- 
storey brick cottages will be erected; and also a large hotel.” 
For the comfort of some of our friends in the west of London 
we may add that these remarks refer to a place near Chicago. 

e town known as ‘‘ Pullman.” The great Corliss 
Centennial Exhibition engine will drive the machinery. 

A RETURN has been issued of accidents and casualties which 
have been reported to the Board of Trade as having occurred 
upon the of the United Kingdom during the three 
months ending March 31st, 1880. From this it appears that 
during the three months 272 persons were killed and 962 injured 
by railway accidents, The accidents are classified as follows :— 
Of passengers, six were killed and 202 injured by accidents to 
trains, rolling stock, and permanent way, and 24 were killed 
and 161 injured by accidents from other causes. Eleven railway 
servants were injured and twenty-three killed by accidents to 
trains, rolling stock, and permanent way, and 117 Killed and 510 
injured by other accidents, Eighteen persons were killed and 
six injured while passing over level crossin Eighty-seven 
tresp including suicides—were killed and forty-one injured ; 
and nine persons were killed and nineteen injured in other ways 
upon railways. 


A CORRESPONDENT writes to the Leeds Mercury that the old 
band of railway pioneers formed by George Sg sperm in the 
obscure village of West Moor, Northumberland, is now extinc' 
the last surviving member, Mr. R. Weatherburn, having di 
at Carnforth a few days ago. Born in a house very near to that 
of Stephenson, now rendered historical by the descriptive pen of 
Smiles, he received his first lessons in locomotive management 
from G then engineer for the Killingworth 
Colliery. ounting the footplate at an age when most boys are 
at school, he afterwards ass’ at the velebrated Rainhill trials 
on the Liverpool and Manchester Railway shortly after its com- 
pletion. At the age of eighteen he was entrusted with the 
Pe | on the road and driving of the first locomotive on the 

icester and Swannington Railway—the third line constructed 
in the kingdom—a line partly projected by Mr. John Ellis, the 
father of the late chairman of the Midland Railway Company. 
Some time after its incorporation with the Midland system he 
was removed to Leeds, where he held the position of locomotive 
foreman for twenty-eight years, and won the esteem and respect 
of all who knew him. e afterwards removed to Carnforth, 
where he remained until his death. The marked appreciation in 
which he was held by the Stephensons was mn — 

e e 


ting him with their respective portraits some 
their deaths. 


. A TRAIN in Buffalo recently met with a remarkable fate. The 
unusual storm in Buffalo, says the Utica Herald of A 13th, 
caused the waters of the lake to rise very high about the city on 
Saturday evening. A local freight and nger train coming 
from Rochester way of Lockport and Tonawanda, at about 
seven, after abandoning one trestle which was submerged, took 
another line out, but had not gone far before both engines dashed 
into the water on the track three and a-half feet deep and the 
train stopped. The water, which was a roaring torrent, extin- 
hed the furnace fire and hopelessly wrecked the train. A 

4g <x dashed against the cab and the whole side was broken 

in. The next moment abox car came floating along on the swift 
current and crashed into it. The collision carried away the light 
woodwork of the locomotive, and the whole mass with three men 
on board plunged into the water. Fortunately it was not deep, 
and by a lively scrambling they got out. In the meantime the 
twenty passengers were getting anxious. Ties with rails attached 
were floating around, and by means of these and other appliances 
they were finally landed. One of them said: “It’s a pretty state 
of affairs when a man gets shipwrecked at sea while travelling on 
a railroad.” The rest of the little crowd assented. In addition 
to damage to the track a number of freight cars standing on side 
tracks were undermined, and toppled and fell into the lake, A 
large number of telegraph wires were blown down, tangled, and 


rarily useless. The Central Road 
operation east, 


rendered tempo! 
evening had only one wire in 
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NOTES AND MEMORANDA. 


This simple mixture is, says the Scientific American, 
invaluable in the o; tien whens 6 hating 


A SECTION of a partly punched nut was exhibited at the last 
meeting of the Engineers’ Club, of Philadelphia, etched by acid, 
to show the flow of the metal induced by the cold punchin 
pout. The section showed that the volume of iron whic 

ves the hole is only 40 per cent. of that of the hole made, thus 
affording some i tion that a-cold punched nut must be 
stronger than one punched hot. 


QUARRYMEN in the course of their excavations at Edge-lane 
quarry, Oldham, have come upon a fossil forest. The trees 
number about twelve, and some of them are 2ft. in diameter. 
Oldham is situated on the middle coal measures, Oldham Edge 
being the highest outcrop of the series, and although it has been 

ed as somewhat remarkable that no coal has been discovered 
near the trees, coal is found about 250 yards beneath. Professor 
Boyd-Dawkins, of Owens College, has visited the quarry, and 
states that there is not so fine example of the kind in Europe. 


Durina the week ending Saturday, May 8th, the mortality in 
London from all causes was at the average rate of 22 deaths 
annually in every 1000 persons living. e annual death-rate 
was 22 per 1000 in Edinburgh, 27 in G w, and 36 in Dublin. 
In twenty other English towns it was :—Hull, 16; Oldham, 16; 
Portsmouth, 17; Newcastle-upon-Tyne, 17; Leicester, 18; 
righton, 18; Leeds, 19; Birmingham, 19; London, 20; Bristol, 
21; Sunderland, 21; Norwich, 21; Bradford, 22; Nottingham, 
23; Wolver'! one tag 23; Liverpool, 25; Sheffield, 25; Man- 
maw: Bs ‘ord, 30; and again the highest rate, 38, in 
lymouth. 


AccoRDING to official documents of the Paris Munici| 
Council, the illumination of the Paris streets costs the city about 
£169,600. The number of burners is about 38,400, and of these 
4000 are Fite bee | at midnight, 34,400 remaining alight the 
whole of the night. The longest time of illumination is during 
three consecutive nights—December 23 to 26. The lighting 
commences at 4.45 p.m. and extinction takes . sine at 7.15 a.m., 
giving a duration of fourteen hours and a-half. From June 15 
to 26 occurs the shortest time of illumination. This commences 
at 9.05 p.m. and terminates at 2.30 a.m., giving five hours and 
twenty-five minutes illumination. The above figures for public 
lighting are increased by £16,204 for the coming year. 


A REPORT has just been issued giving the results of the 
enquiries condu by Professor de Chaumont, of the Army 
Medical School, at the Royal Victoria Hospi Netley, as to 
the relative efficacy of ma’ used in filters. The object was 
to ascertain what materials were most suited for use by the 
Admiralty and the War Office. Animal charcoal, carferal—a 
mixture of carbon, iron, and alumina—silicated carbon, and 
spongy iron were tested in several series of } as dwcaa, and the 
data obtained are given in many columns of figures. Out of the 
fifteen series of experiments, carferal came out first in thirteen 
and silicated carbon in two. The adoption of carferal was 
recommended, though the exact proportions of the mixture were 
not decided upon, 


In describing before the American Acad of Sci the 
experiments lately made at the Allegheny Observatory in the 
measurement of radiant heat, Prof. Langley recently told of an 
improved thermo-electric apparatus due toa product of the Ameri- 
can iron industry. The experiments on a great variety of sub- 
stances had thus far shown that iron in extreme thinness—cut 
into strips about one-third of a millimetre wide and 1-500 of a 
miliimetre thick—was the best. The speaker exhibited speci- 
mens of iron rolled in the Pittsburg mills, which were so 
surprisingly thin that from 10,000 to 12,000 sheets laid on each 
other equalled only lin. in thickness, From these was produced 


an instrument which had almost the promptness of action | 


towards radiant heat which the eye has towards light, and which 

a ter sensitiveness than any thermopile, and the 

speaker hoped it might prove useful to other workers in the same 
e of research as lf. 


In a Ba read before the Institution of Civil Enginee 
Feb. 10th, by Mr. J. J. Webster, the author gave as results o 
experiments on wrought iron, cast iron, and steel, one-half of 
them at a temperature of 50 deg. Fah., and the other half at 
5 deg. Fah., that :—(1) When bars of wrought iron or steel were 
submitted to a tensile strain and broken, their strength was not 
affected by severe cold—5 deg. Fah.—but their ductility was 
increased about 1 per cent. in iron and 3 per cent. in steel. 
(2) When bars of cast iron were submitted to a transverse strain 
at a low temperature, their — was diminished about 3 per 
cent. and their flexibility about 16 per cent. (3) When bars of 
wrought iron, malleable cast iron, steel and ordinary cast iron, 
were subjected to impact at a temperature of 5 deg. Fah., the 
force required to break them, and the extent of their flexibility, 
were reduced as follows :— 


Reduction of furce Reduction of 
of impact flexibility. 
Wrought iron .._.. About 8 per cent. About 18 per cent, 
Steel, best cast tool... 
Castiron .. ., Not taken. 


GLACIALISTS have formed some peculiar mechanical hypotheses, 
hypotheses in which perhaps the mechanical element is the most 
neglected, to explain striation and what they, by analogy of mark- 
ings, assume must be glacial evidence, when otherwise evidence 
and reason, suggest the enormous difficulties which their hy 
theses involve. During the t two years enormous land slips 
have been frequently recorded. These cannot take place without 

and striae and in well preserved directions. 
t would be well for some of the geoglaci to reckon with 
these great earth movements for the production of their grooving, 
for these they can see in =o An extensive earth slip is in 
progress near Romont, in Fribourg. The mass of moving earth 
measures 32,750 cubic y: or about the same number of tons. 
hh papers announce that after an ee aes which took 

lace a couple of weeks ago, the village of Heleddi, in the neigh- 

urhood of Sinope, was completely covered by the sea, Such a 
subsidence must be attended by an almost equal amount of motion 
in one or more directions of the rocks adjacent or near. Nota trace 
remains of its sixty houses and mosque. 


At a recent meeting of the American Academy of Science, 
Professor Harkness, of the U.S. Naval Observatory, in discussi 
the absolute bets oe gny of the solar corona, said that as the sun’s 
limb is approached the intensity of the coronal light increases 
with such enormous rapidity that its total illuminating power is 
mainly derived from regions within two or three minutes of the 
solar disc. Hence, if the intrinsic brightness of the corona is 
even constant, the darkness during totality should 
be muc ater in long eclipses than in short ones ; and in a brief 
totality the streamers may possibly be obliterated by the intensity 
of the inner corona. Methods were explained and formule given 
by means of which the observations of Professor Pickering on the 
total eclipse of 1870, and the observations of Professor Langley 
on the eclipse of July, 1878, were utilised and rendered 
comparable, and the conclusions finally reached respecting the 
amount and distribution of light in the corona of July 29, 1878, 


were summarised as follows :—(1) The total light of the corona 
was 0'072 that of a standard candle at 1ft. distance ; or 3°8 times 
that of the full moon; or 00000069 that of the sun. (2) The 
photegrees show that the coronal light varied inversely as the 
aquare of the distance from 


the sun’s 
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MISCELLANEA. 
TuHE telephone is now used tly in transmitting the 
"| of the debates in the Houses of Parliament to the’ office of the 


Times. 

THE United States Finance Committee has reported favourably 
on Senator Eaton’s bill providing for the appointment of a com- 
mission to examine into the tariff system of the United States, 
and report what amendments, if any, should be made in it. The 
commission is to comprise experts and Congressmen, and the 
proposition is to make a thorough investigation of the vexed 
question. 

Tue Town Clerk of Bradford on mgm | issued a notice stating 
that the Waterworks Committee feel it their duty to call atten- 
tion to the drought which has prevailed in the districts from 
which the corporation derive their supply, and to the need for 
caution in the use of water. They therefore request every person 
to take the greatest care in the use of water, not only to prevent 
waste by imperfect taps and by defective fittings of water-closets, 
but also to limit its use to purposes of absolute necessity. 


From the 1st of June messages between different parts of Paris 
—they are not properly speaking ry but letters con- 
veyed by pneumatic tubes—will cost on oo if open, and 50c, 
if Sale. The lowest rate in Berlin is 374c.; in Brussels, 35c. 
and in London 1s, The present Paris rate of 50c. for open an 
75c. for sealed messages, which was established on the Ist of 
May, 1879, has resulted in an increase of messages from 411,991 
to 743,565, the receipts 
519,141f. 

AT a mee of owners of property and ratepayers of the 
borough of ji Rolin held on the 2ist inst., a resolution was 
unanimously passed authorising the Town Council to op the 
Bill introduced into Parliament by the Town Council of Liver- 
pool for supplying the city of Liverpool with water from the 
river Vryniew, with a view of obtaining the insertion of clauses 


rising, moreover, from 273,541f. 


pal | in the Bill for a supply of water to the town of Oswestry from 
nstructed 


the main pipes or reservoirs to be co 


by the Liverpool 
Town Council under the Bill. : 


Tas Liverpool steam tug Cruiser recently arrived at Falmouth for 


the purpose of coaling, having teppors y left, 150 miles off the 
Lizard, the Royal Mail Steam Packet Compeor steamer Para, 
which she was engaged in tow in from St. Michael’s(Azores) to 
Falmouth. The Para, when she broke down, had on board a 
number of passengers and the mails, and the delay in her arrival 
ve rise to the hope that she might have fallen in with the ill- 
ated Atalanta. 


A CORRESPONDENT of an American contemporary, writing from 
Colorado, says there is much need in those parts of a portable 
steam drill for prospecting purposes. It should be so constructed 
that it could be ed on a mule or carried in parts by two men. 
lts weight should not exceed 150 lb., and it should not cost over 
200 dols. The machine should be capable of drilling granite to a 
depth of 50ft., making a bore fin. to jin. in diameter. Our 
correspondent is confident that a market would be found for 
such a drill in Colorado for gold and silver prospecting. 


ANOTHER proof, says Capital and Labour, of the relative 
prosperity of the (hoe a 8 textile industries during last year is 
afforded by the balance-sheet of the Power Weaving Compan: 
of Linden. The business transactions of the year left a net profit 
of £45,000, or 28 per cent. of the capital of the company. ‘The 
directors propose to declare a dividend of 15 per cent., and apply 
the remainder to the depreciation and similar accounts. Not- 
withstanding the depression in the textile industries, the divi- 
dends . this company for the past ten years have averaged 13 
per cent, 


A RETURN has been compiled from Custom-house sources 
showing the extent of the exports of iron from the various ports 
of the SS feigtioan for the month of April. It appears from this 
that Middlesbrough stood at the head, exporting 58,274 tons of 

ig iron, Liverpool taking second rank with 25,378 tons, and 

lasgow following with 23,575; Newcastle-on-Tyne exported 
7053 tons; Ardrossan comes next with 6909 tons of pig iron ; and 
West Hartlepool, exporting 6578 tons, is closely followed by 
Whitehaven, with 6037 tons. Cardiff exported 4706, and Hi 
4704; Grangemouth, 3858 tons ; Troon, ; and Newport, 1254 
tons. Of bar iron and of rails, the > ge quantities were 
exported from Liverpool, Newport, Cardiff, and Middlesbrough 
in Mg order named, the quantity sent from other ports being very 
8 

Axour the end of February last the Italian screw-steamer 
Centro America, 1384 apo register, from the River Plate to 
Antwerp, put into St. Vincent with her propeller shaft broken. 
Early in March the Antwerp underwriters arranged with the 
Independence Marine Salvage Company, of Liverpool, for a 
steamer to be despatched to tow the disabled vessel to Flushing. 
The tug and salvage steamer Recovery was accordingly 
despatched. At noon on the 1st of April the Recovery left St. 
Vincent with the stea rer in tow, and early in the morning of the 
11th April she arrived at Santa Cruz, Teneriffe. At noon on the 
22nd Captain Lamb passed the Lizard signal station, the passags 
from Teneriffe, a distance of 1383 miles, having been made under 
twelve days, averaging 115 miles a day. Shortly after Passing 
Dover, on the 26th April, another gale was encountered, whic 
lasted until both vessels were safely anchored at Flushing on the 
evening of the 27th. Deducting the detention at Teneriffe, the 
whole passage of 2578 miles was made in 26 days. 

Tue Paris Salon is this yee again illuminated every even 
by electricity, the Jablochkoff system being employed, for th 
purpose, The display made by the Société Générale d’Electricité 
this year is, however, far in excess of what it was last year, the 
number of lights having been increased from 260 to 400, and the 
quality of the Jablochkoff candles having been improved. To 
control such a number of lights from one centre is in itself a feat 
of electricity which three years since would have been regarded 
asimpracticable. It indicates in an unmistakeable manner the 
practical advance of electric lighting. All the machinery neces- 
sary for the production of this body of light, which is stated to be 
equal to that of several thousand gas lamps, is contained in a 
wooden shed, 25 metres in length and 8 metres in width. In the 
centre transept of the salon, where the statuary is exhibited, 
there are 150 lights, some of which are suspended from the roof, 


while others are Greed in clusters in the form of candelabras. - 


In the picture galleries 250 more lights are similarly distributed, 
Altogether the effect produced this year is said to be excellent, 
_ to 1 i removed the prejudice of artists against the 
electric 


Tne Portishead Dock, of which the corporation of Bristol are 
the ee prietors, is now open for the reception, unload- 
ing, and ws) , of ocean steam and sailing vessels of the 

t draft and tonnage. The situation of the dock, under the 
shelter of Portishead hills, and in direct connection with the 
well-known anchorage of Ki . renders it, it is said, more 
convenient of access than any other port in the Bristol Channel. 
Its proximity to Newport and Cardiff affords great aanes 
for coaling, either in the dock or at one of those ports which 
can always be reached on the same tide as that on which a 
vessel is locked out of Portishead. The railway connection is 
complete (without break of auge) from the ship’s side to all 
stations in Great Britain and railway wagons are loaded, under 
cover, direct from the ship. Storage is provided by sheds and 
warehouses alongside the dock, affording a storing area of 
large capacity. Grain can be sto either in sack or bulk, 
binned in separate compartments. Boiler and engine 
fitting shops are at the head of the dock. Postal telegraph 
office, ae paw station, and hotel accommodation are 
close to the entrance, 


“ad 


: 
Aw acid-proof cement may be made by mixing a concentrated 
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FOREIGN AGENTS FOR THE SALE OF THE 
ENGINEER. 


PARIS.—Madame Boyveau, Rue de la Banque. 
BERLIN.—Asuer and Co., 5, Unter den Linden, 
VIENNA.—Messrs. and Co., 
C.--A. TwieTMeyver, Bookseller. 
NEW YORK.—Tse Wittmer and Rogexs News Company, 
Beekman-street. 


TO OORRESPONDENTS. 


*,* In order to avoid trouble and confusion, we find it necessary to 
“inform that letters of i addressed to the 


address of the writer, not necessarily for publication, but as a 
proof of good faith. No notice whatever will be taken of 
anonymous commun’ 
ner Park.— We shall have much pleasure in complying with your 
H. M. (Northampton). — We cannot adv to the best makers al 


HORSESHOE MAGNETS. 
(To the Bditor of The Engineer.) 
Srr,—Can any of your readers inform me where I can obtain small 
horseshoe magnets in quantity ? QL 
Manchester, May 26th, 


“EAGLE” STEAM PACKING. 
(To the Editor of The Engineer.) 
* Srr,—We have used some king for glands of steam engines and 
ey od which we believe is called the Eagle packing, but are unable to 
d the name of the makers. It seems to be cotton and hemp impreg- 
nated with steatite e 


CLIFTON SUSPENSION BRIDGE. 
(To the Editor of The Engineer.) 

S1r,—If your correspondent ‘‘W. B. T.,” Coleford, had confined 
himself in answering ‘* Lila’s" letter to giving the span wide, width and 
height above water, of the Clifton Suspension Bridge, one might have 
presumed him to be an authority, but from what he further states, and 
ee eens of 7000 tons, it is clear that his information is taken 
out of some of the wild descriptions ted and circulated during the 
building or shortly after the opening. If ‘‘ Lila” will write ving 
me the points on which he particularly wishes for information, T s| 
endeavour to give him reliable 

Resi ngineer e building o 
Bridge. 


Clifton Suspens 
Dantzic, Prussia, May 24th. 
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*,* The charge for Advertisements of four lines and under is three shillings 
for every two lines afterwards one shilling and siz, s odd lines are 
charged one shilling. The line averages seven . When an adver- 
tisement measures an inch or more the charge is ten shillings per inch. All 
single advertisements from the country must be accompanied by stamps in 
payment. Alternate advertisements will be i; with all practical 
regularity, but regularity cannot be guaranteed in any such case. 
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paper are to be addressed to the Publisher, Mr. George Leopold Riche ; all 
other letters to be addressed to the Editor of Taz Enaineer, 163, Strand. 


MEETINGS NEXT WEEE. 

Civit AND MecuanicaL Enotyeers’ Society.—Thursday, June 8rd, at 
7p.m.: Annual meeting. 

Tue Socrery or Encineers. — Thursday, June 8rd, at 
7.m.: ‘‘The Dynamo-Electric Current in its Application to Metallurgy, 
to Horticulture, and to the Transmission of Power,” by Mr. C. William 
Siemens, D.C.L., LL.D., F.R.8. 

CLEVELAND INSTITUTION OF ENGINEERS.—Monday, 8ist, at 7.30 p.m. 
“The R of the Cleveland Ironstone,” L, by Mr. 
Barrow, F.G.8, London. Adjourned discussion on ‘“ Improvement 
the Construction of Decked Vessels or Steam—for the Safe Ng | 

wage Space,” per mee y Mr. H. F. . 
the fidlasbrough. by Mr. James 


Cuemicat Soctery.—Thursday, June 3rd, at 8 p.m.: ‘‘On Some Pro- 
ducts of the Oxidation of Paratoluide,” by Mr. W. H. Perkin. ‘“ The 
Detection —— Colouring Matters in Wine,” by Mr. A. Dupré. 
**On the Action of Zinc Ethyl on Azobenzene,” by Messrs. E. Frankland 

DA . “Onthe Action of Zinc Ethyl upon the Azonitrite,” 
Messrs. E. Frankland and J. Castell Evans. ‘On the Relation 
Actinic Absorption to the Chemical Structure of Carbon Compounds,” 
} W. N. Hartley. ‘‘ On the Luminosity of Calcium Sulphides,” by 
. Cuthbert Neison. 


DEATH. 
On the 18th inst., at 111, Grosvenor-road, 8.W., Pamie Epwarp 
Correy, C.E., F.C.8., late of Bromley, Middlesex, aged 65. 
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THE LIABILITY OF EMPLOYERS. 

Last year we had occasion to discuss the above subject 
in connection with no less than four Bills then pending 
in the two divisions of the Lagisletare for reform of the 
existing law governing ths liability of employers for 


Au | toa 


injuries to their servants. This year we have only one 
Bull, but it is skin ge by the Government, and must be 
presumed to be put forward with a serious intent to 
curry it through. Yet it isin no respect different from 
Mr. Brassey’s Bill of last year, the defects of which were 
clearly seen at the time, and it only differs from the Bill 
then introduced in the House of Lords by Lord de la 
Warr by the omission of the word “servant,” as shown 
in the reprint, on another of the present Bill. 
Almost all the criticisms which we last year upon 
the various bills are equally applicable now, and we shall 
make no apology for the reproduction here of much that 
we said on the 21st March, 1879. 

As the law stands now, we wrote, a duty is cast barr 
an employer to be careful that a servant is not induced to 
work under any false impression as to the security or 
propriety of plant or machinery, A further duty is 
also thrown upon him to exercise caution by the 
employment of competent servants. He ought not, 
moreover, to expose them to unreasonable risk. If, then, 
the employer guilty of negligence in any of the 
above cases, he may be liable to his injured servant. 
This liability, as we have already stated, proceeds 
from the duty, and not from any — contract 
between the employer and his servant. If the master, 
on the other hand, do all that is required from him, 
he is not liable in dam to his servant for an 
injury sustained by the latter whilst engaged in his 
master’s business, and it is immaterial for this pur 
that the injury may have been caused by another servant 
of the same employer. This last rule is, however, subject 
to a proviso—that the servants must have been en 
in a common object. It is not always easy to determine 
whether or not a common employment exists, but when 
it can be shown that the servants are engaged in 
different departments of duty, it Speers to be well 
settled that the master’s liability attaches. To use the 
words of Baron Alderson, in a well-known case, ‘The 
principle is that a servant, when he engages to serve a 
master, undertakes, as between himself and his master, 
to run all the ordinary risks of service, and this includes 
the risk of negligence upon the part of a fellow-servant 
when he is acting in the discharge of his duty as servant 
of him whois the common master of both.’ As might 
have been expected, efforts have been made from time to 
time to procure a restricted meaning of the word servant, 
and to exclude from such class persons holding respon- 
sible offices as managers, superintendents, and so forth 
but such attempts have invariably been unsuccessful, an 
it is perfectly clear that if a workman incurs injury 
through the neglect of, say, the manager of a large iron- 
works or of a mine, he cannot recover against the master 
or common employer. It is here, no doubt, that the law 
has pinched hardest. Workmen engaged in works entirely 
under the control of a manager, and whose real employer 
—perhaps a nobleman--never comes near the place, and 
whom they have perhaps never seen, not unnaturally 
ps am when they find that by reason of the common 
employment of themselves and the manager, they are 
without means of obtaining compensation from the 
employer for injuries they may have incurred through 
the manager's neglect. 

This being generally the state of the law, Mr. Macdo- 
nald last year proposed to make the onpere liable not 
only for his own breaches of duty, but for injuries 
caused bongs servant to another in common employ- 
ment. is suggestion, if carried into effect, would 
obviously create a state of affairs which would be simply 
intolerable to every employer of labour. The remaining 
Bills attempted a middle course, and the Bill of this 
year resembles them. The present scheme is to fix the 
employer with liability for the neglect of a class only of 
servants, and it is in the definition of this class that the 
ka per Bill Jamentably fails. What is the meaning to 

ascribed to a person “who has superintendence 

entrusted to him?” These words are equally applicable 

manager and to a foreman porter or signal- 

man. The same observation applies to the person “to 

whose orders or directions the workman was bound to 

conform,” or to the person “ delegated with the authority 
of the employer.” 

It is to be observed that “servants” are expressly ex- 
cluded from the Bill, “workman” only being within its 
ake But what is the detinition of a “ workman ?” 

ow is he distinguished from other servants? Conven- 
tionally at. least a forge manager or an engineer of a 
department would not be a workman, but if he became 
injured through any of the defaults provided for 
by the Bill, he could not ps paca recover. Moreover 
by whom is the “ superintendence ” to be intrusted ?” Ifa 
foreman were temporarily to delegate his duty of superin- 
tendence to a man under him, and the latter by his negli- 
gence caused injury to a fellow-workman, is the works 
owner or employer of the foreman to be liable? If so we 
foresee some pretty questions of fact for trial if the Bill 
passes in its present form. Again, with respect to the 
words ‘* person delegated with the authority of the 
employer,” how much sub-delegation, to coin an 
expression, would be allowed to clothe the master 
with responsibility? As we pointed out last year, 
these are not merely verbal criticisms which we pass. 
They are matters of substance. They illustrate a 
defect to which we have frequently alluded in the 
l tion of the present day. It is not ths function 
of Parliament to measures in general terms, leaving 
to the Bench the duty, at the expense of suitors, virtually 
of re-enacting them with precision. It is better not to 

@ Bill at all than to pass it in an obviously incomplete 
orm. Until any Bill for the amendment of law relating 
to the liability of employers is framed with greater 


prospect of successful working we cannot but protest 
against it. 


THE METROPOLITAN BOARD. 
Tue Metropolitan Board of Works at one time had to 
bear the ignominy of being called a Board of “ Words,” 


Necessarily, there wag 9 period af preparation, during 


which discussion preponderated over action. For years 
past the Board has found not coy enough to do, but 
rather more than it can accomplish with that rapidity 
which public impatience demands. In the current ere, 
@ years work at the Metropolitan Board is no sm 
matter. The Annual Report, just issued, shows the 
extent of the task in 1879. the Board consists of a 
chairman—Sir James McGarel-Hogg, M.P.—and _forty- 
five representative members, elected by the authorities of 
the City of London, and by the vestries and district 
Boards of the metropolis. In addition to forty-three 
meetings of the Board in the course of the twelve months, 
there have been 329 meetings of committees. Fifty-four 
of the latter have been meetings of the Works and 
General Purposes Coinmittee, which is itself a committee 
of the whole Board. We might, indeed, suspect that 
there was a little waste of strength at Spring Gardens, 
and a need for a further sub-division of labour in that 
quarter. The Board is a small one for the work it has 
to do, and if every member feels it his duty to take some 
part in the settlement of all its business, the machine 
must move slowly. If the Board were doubled or 
trebled in its magnitude the business would be done 
none the more quickly, if at the same time all the com- 
mittees were doubled or trebled in the number of their 
members, We fear that the present representatives at 
the Board enter on their duties with that same attach- 
ment to detail which they originally experienced as 
vestrymen. No doubt everything gets well sifted in this 
way—that is to say, everything which is dealt with at 
all. But everything is not dealt with, and those matters 
which are, cannot, as a rule, get on very rapidly. 

A powerful and efficient staff gives the Metropolitan 
Board a strong arm. There is also a finality about much 
of its work which is helpful. A new street once made 
does not require to be made again. Main sewers once 
constructed require but little care on the part of the 
Board afterwards, The Thames Embankment is an accom- 
plished fact. In fact the Board seems almost greedy for 
something more to do, and covets the water supply. 
Should this white elephant ever come into its custody, 
the Board may rue the day, unless it speedily undergoes 
a transformation in form and spirit. Per in the 
opinion of some people it is well that the rd is 
not able to get on any faster. Action means expenditu 
and expenditure means “rates.” The Board is all behin 
in the carrying out of the Artisans and Labourers 
Dwellings Act. But supposing it had carried out all the 
schemes that claimed its attention, what would have 
been the effect on the ratepayers? The Board has 
already sunk an appalling sum—more than half a million 
sterling—in dealing with half a dozen “unhealthy areas.” 
It has eight other schemes in hand, and beyond all this 
there are no less than twenty-seven unhealthy areas 
scattered about the metropolis which the Board has 
decided not to deal with at present. If London is going 
to lose more than half a million pounds over half a dozen 
schemes, what might it expect to lose over twenty-seven, 
in addition to eight which are really in progress! An 
Amendment Act passed last year is expected to facilitate 
operations of this kind by reducing the sums to be paid 
in 9 ome aoe ; but thus far we do not hear of any 
decided acceleration in the rate of progress. 

The Board is doing well with the bridges. Luckily for 
the Board toll bridges are at a discount, and can be 
bought cheap. For Lambeth Bridge the owners claimed 
£100,000, and received £36,000, just about reversing the 
process which threatens London in regard to the water 
companies. For Vauxhall Bridge the owners claimed 
£395,000, and the arbitrators’ award gave them £255,000. 
The Albert Bridge Company received a little more than 
half what they asked. In a few weeks hence the last of 
the toll bridges over the Thames will be thrown open to 
the public, under the Royal auspices of the Prince and 


Princess of Wales. Zealous in the matter of bridges, the 
Board has sought to put up a new one on the grandest 
possible scale, at a high level, near the Tower. bill for 


this subject went before Parliament last year, but after 
a searching inquiry, extending over twenty-seven days, a 
Select Committee of the House of Commons decided that 
the preamble had not been proved. The annual report 
contains an expression of regret on the part of the Board 
that the scheme should thus have broken down. The 
report s 
for this bridge “on the part of the inhabitants of some 
of the most populous and important districts of the 
metropolis.” Our own idea of how this want may best 
be met, has already been laid before our readers. 

The flooding from rain-storms to which many parts of 
London have been subjected, is to be dealt with in ac- 
cordance with a scheme which will cost in its entirety 
£708,000. All this will not be wanted in one year, and 
the Hoard’s Money Bill for the present session is framed 
accordingly. The dispute between the Conservators and 
the Metropolitan Board, as to the sewage outfalls and 
the mud- is referred to in the annual report, and 
the public are now acquainted with the issue of the arbi- 
tration to which that dispute gave rise, The overflowin 
of the Thames is another difficulty with which the | 
has had to contend, and on this point it has sustained a 
species of controversy with Parliament. After failure in 
two sessions, the Board succeeded last year in getting a 
Bill passed, but not without a sharp struggle, especially 
in the House of Lords, The delay in the execution of 
metropolitan street improvements was discussed in these 
columns a few weeks back, The Metropolitan Board is 
tenacious—some would say dogged—on certain points. 
It concludes to understand its business better than any- 
body else, be it the Home Secretary, or Parliament, or 
any other power. The irman is loyal and con- 
servative, but his Board has sufficient resolution to fight 
Lords, Commons, and the Capvinet when these imperi 
magnates are, in its opinion, mistaken in the view which 
they take of metropolitan affairs, The Board contended 
during three years for its own way of dealing with the 
Thames floods. It persisted in showing that Mr, 
Cross that the Artisans Dwellings Act was not what it 


ks of “a strong and well-founded demand” 
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ought to be, and that the conditions laid down by the 


Home Secretary under the Street Improvements Act of 
1877 were fatal to the carrying out of any t scheme of 
that sort. Perhaps the Board entertains a hope of makin 


easier terms with Sir W. Vernon Harcourt than it coul 


in getting from his predecessor. The slow pro- 
gress of the Board in some matters is a need due, not 
merely to its own chosen mode of doing business combin- 
ed with the limitation of its numbers, but also, in a great 
measure, to the manner in which its functions are re- 
strained and held in check by governmental interfer- 
ence. The amount of red-tape thus created is terrific, 
and it would appear that the rd is far more respon- 
sible to the Home Office than it is to the ratepayers. 

The Metropolitan Board may almost be said to stand 
in the anomalous position of being made the servant of 
the State for local pu . tt lately attempted to 
deal with the question of the Metropolitan water supply. 
We will not say that the scheme was a wise one, but 
most people thought that the Board had a right to bringa 
Bill into Parliament for acquiring the undertakings of the 
water and introducing an auxiliary supply. 
But the Government had apparently decided that the 
water supply should not pass into the hands of the 
Metropolitan Board. Not only did the Board fail to 
reeeive any support from the Government—in_ conse- 
quence of which its two Bills died a lingering death— 
but by and bye a clerk from the Treasury, in his 

city as auditor, came down on the Board and dis- 
allowed all the costs connected with the preparation of 


~ these two Bills. Not only so, but this gentleman from 


the Treasury, impregnable in his position, refused to hear 
anything that could be said in opposition to his interpre- 
tation of that clause in the Metropolis Local Manage- 
ment Act which the Board had relied a as giving it 

wer to go to Parliament with the Bills in question. 

e disallowance stood, and the members of the Board 
were in danger of having to pay £15,000 out of their 
individual pockets as a penalty for their zeal. To — 
this infliction, the Board had to obtain the support of the 
Government in getting an Indemnity Bill passed through 
Parliament, and in order to succeed in this effort, the 
chairman of the Board, from his seat in the House of 

mmons, was obliged to promise in effect that the 
Board would not offend in like manner again. What- 
ever may be said as to the merits of the rd’s water 
schemes, it can hardly be considered that a Board which 
is thus completely under the thumb of Imperial officials 
occupies its rightful position towards the ratepayers. 

To deal with all the various sections of this report 
would carry us through a perfect metropolitan history. 
We can but briefly indicate the more salient points. The 
Fire Brigade is growing at a moderate pace, and the 
Metropolitan Board is co-operating with the hydrant 
system established by the authorities in the City. In 
respect to the gas supply, we see the process of amalga- 
mation still going on amang the companies, which now 
are reduced to four—namely, the Chartered, the South 
Metropolitan, the Commercial, and the Lundon. The 
electric light continues to flourish on the Thames Em- 
bankment, with an extension to Waterloo Bridge. 
Among the other matters connected with the Board, 
we meet with such miscellaneous subjects as tram- 
ways, cattle diseases, cowsheds, slaughterhouses, 
offensive businesses, explosive substances, petroleum, 
and the working of the Infant Life Protection Act. 
Financial transactions occupy several pages and display a 
formidable array of figures. One point is made clear, 
that the consolidated rate will never again fall below 6d. 
in the pon, and if the Board does not obtain an exten- 
sion of the coal and wine duties, the rate will some day 
be as much as 9d. Under present circumstances there 
is a good deal for the money, but more seems to be wanted, 
and the Board gives us to understand that it cannot keep 
with the growing demands of the metropolis, except 

y increasing its own demands on the pockets of the rate- 
payers. 

HOUSE DRAINS. 


Wirarn the last few weeks attention has been power- 
fully directed to the imperfect way in which sanitary 
arrangements are but too often carried out by enter- 
prising metropolitan builders. Certain houses in a West- 
end neighbourhood have been inspected, and the result 
of the inspection was to prove that no adequate connec- 
tion had been made between the sewers and the house 
drains. Lady Queensbury took a house fora year. The 
sanitary arrangements did not satisfy her. She left the 
house, and a lawsuitensued. A correspondence was imme- 
diately started in the columns of the daily press, and 
modern builders and modern houses have been denounced 
with all proper spirit ; and finally a company is, we under- 
stand, being formed in London, which will be “established 
to inspect and report upon the sanitary condition of houses 
and of buildings generally, and to build new and recon- 
struct old dwellings upon sound sanitary oe ay We 
have no doubt whatever that a company of the kind might 
prove very useful and do very good work under compe- 
tent direction. A sanitary association is, we understand, 
in existence in Edinburgh, the members of which pay a 
small subscription, and are entitled to have their houses 
i twice a year, and it is said that the scheme 
works very well. No one will attribute to us a desire to 
spare builders, but there appears to be considerable risk 
just now of a very excellent case against them being 
spoiled by over-zeal and want of caution in making an 
attack, and nothing will be lost and much may be gained 
by a quiet consideration of the forces which are at work, 
= ny causes which operate to render houses un- 

ealthy. 

That a house may be healthy, it is necessary that all 
the excreta of every kind from that house should be got 
into the main sewer as quickly as possible, and that no 
gas should return from the sewer into the house. Eve 
dwelling, then, is supposed to have an outfall pipe, which 
is connected at one end to the house, and at the other to 
the main sewer. It is obvious that if the connection is 


made at one end only, no matter which, the house is 
peceenly cut off from the main sewer. Now, London 
uilders are acc and not without reason, of neglect- 
ing to unite the outfall drain— which, to do them justice 
always exists either fully developed or in a rudimentary 
state—with the sewage system of the metropolis. If this 
neglect on the part of the builder were confined to 
houses or poor neighbourhoods, it would be easy to say 
that the poverty of the builder, or the low type of the class 
of builder to which he belonged, would explain it. But 
the neglect is not confined to “jerry builders.” The 
“lordly mansion,” as the florid agent calls it,is just as often 
badly off in the matter of drains, as the artizan’s tenement 
house ; and we must seek for some other cause than 
poverty or dishonesty. Poverty and dishonesty, no 
doubt, do operate in many cases, but not in all—at ieast 
the builders of residences in May Fair or Kensington are 
not likely to be either poor or dishonest, and we will even 
go so far as to say that in most instances when a builder 
who has the 5 ogame of being respectable, asserts that 
the drains of the house he has just completed are “ all 
right,” he believes what he says. If, however, we examine 
the question with a little care, it will not be difficult to find 
an explanation of much that now seems mysterious. To 
what we are now about to write it must not be forgotten 
that there are exceptions, but they are strictly exceptions; 
their existence qualifies our statements, but it does not 
affect their substantial accuracy. A great cause of the 
defective arrangements of house drains is the contract 
system. Itis an article of popular faith that a builder 
puts on his own men and builds houses himself. This is 
not the case ; certain portions of the work he does with 
his own men, but not all. Thus he will let the building 
of the shell of a house or a terrace to a bricklayer, but his 
own carpenters will do the wood work. He seldom if ever 
buys slates. The slating is generally done by contract. 
He pays so much a square for having his roofs covered, 
and he never thinks of purchasing slates and putting on 
men to fix them. Asa rule the London builder keeps a 
regular staff. He may employ half a dozen hands 
or five hundred, but in no case does he steadily employ 
all the men for whom he can find wor His 
object is to keep a certain number in employment all the 
year round ; but in the building season he n many 
more men than he could employ constantly, and he finds 
the contract system work very well in providing this 
extra labour, as we may term it. To apply this to the 
drainage of ho’ it is only necessary to say that there 
are men who make house drainage a business. They 
undertake the work by the job, for one house, or a whole 
street, as the case may be; and these are the men on 
whom the wrath of the public should fall, and not on the 
builder—at least they are the direct agents in renderin 
the houses unhealthy. Unless they are rigorously looke 
after, they will, as a rule, do their work badly. Nor are 
they without temptations. It may appear to be a very 
simple matter to connect a house with the main sewer, 
but those who hold this view really know nothing 
about the subject. The metropolitan drainage scheme 
been so carried out that over large areas the 
sewers are situated at a very considerable depth 
beneath the surface of the ground. We know of 
one instance .where the main sewer lies 27ft. deep 
below the level of the street. Let us suppose 
that a terrace is built in such a street, the frontage 
of each house to be 20ft. long. For a dozen houses, 
occupying alength of 240ft., twelve excavations, each 
about 30ft. deep, must be made. These will be kept as 
narrow as ible ; and if the houses have fore-courts 
the excavation will be confined to the court, and a tunnel 
some 10ft. or 15ft.long will be driven under the roadway to 
tlie main sewer. In this tunnel the drain pipe will be laid 
by a man who has to crawl in on-his stomach, and no in- 
spector can be certain that a proper union has been made 
between the drain and the sewer unless he, too, will 
crawl in through mud or filth to see for himself. We 
will suppose that the joint is made all right. Then 
comes an incline of 30ft. or 40ft. of earthenware pipes, 
laid in clay or sand. It is only by chance that these 
pipes keep ther when settlement takes place as 
the superincumbent clay or sand begins to come to its 
bearings. It will be seen that under the stated condi- 
tions the uniting of houses with the main sewers 
is more of a difficult mining operation than the simple 
affair which it is sup to be, and the cost of the 
operation is very considerable. In one case which came 
under our own notice the cost of putting in a house 
drain reached nearly £60. The connecting of our 
imaginary terrace with the metropolitan sewers would 
at that rate have cost £720, for the expense of a house 
drain is practically independent of the dimensionsor cost of 
the house. Even when the main sewers are much nearer 
the surface the cost of the house drain is still consider- 
able. Builders’ profits have of late years been very 
small, and on a house costing only some £309 or so, the 
— of the house drain may often represent all the 
ifference between profit and loss to the builder. 

We see then that in the first place house drain laying 
is let by contract, and almost invariably to the lowest 
bidder. In the second place the laying of a house drain 
isin most cases’a somewhat expensive and troublesome 
operation, and in many instances a very costly, difficult, 
and dangerous piece of work. It is evident that we have 
here two direct temptations to scamp, and a third exists 
in the fact that inspection is simply a farce, because no 
inspector ever thinks of crawling up a hole half full of 
mud to see whether a sewer pipe is or is not properly 
laid. Assuming, however, that the drains are well and 
honestly laid, there is every possibility that they will 
give way when the soil begins to settle. Then, after a 
time the drain is ripped up again. It is found that dis- 
location has taken place, and the builder is blamed for 
what is really not his fault. The remedy for all this is 
not quite so easily discovered as some persons 
imagine. It is possible that had certain precautions 
been adopted by the Metropolitan Board of Works 
in laying their sewers much might have been gained. 
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It would have been quite easy in many cases for the 
Board to have done Seon well what is now done 
badly enough by some builders, namely, lay a secondary 
shallow crea ES which all the house drains from a 
terracedebouch, only the secondary drain opening into the 
main sewer ; in way gee: og labour are sa 
However, the only method available, in most instances, 
is to appoint competent drain i rs. Vestries 
— ample legal powers, if they would use them 
or this. The inspectors should be well-trained men 
of good character, and be paid a which will keep 
them out of the way of reasonable temptation to 
dishonesty. They must not be too squeamish to go 
anywhere that a man can go to lay a house drain; 
and all house drains should be made with flexible joints 
—there is no difficulty about this—so that settlements 
may do little harm. If the drain is properly laid, and 
pas no trap has less than a 2in. water seal, the house- 
older may consider himself practically safe without incur- 
ring muchexpense for sanitaryrefinements. Fresh human 
excreta are incapable of doing mischief if largely diluted 
with or covered by water, and ventilators to closet traps are 
more useful to prevent disagreeable odoursthan asa sani 
o— always provided that an effectual seal cuts o! 
the main sewer from the house. In a word, if the sewer 
gas is kept out, little more is necessary, although a 
eal more may be desirable. The suggestions sometimes 
made by sanitary engineers would amusing, if they 
were not impracticable and mischievous, A favourite one 
is that all “sinks should discharge outside the house on 
to the surface of a trapped gulley on the ground level, com- 
municating directly with the air.” As in nine houses out of 
ten within the metropolitan area the kitchen sink is below 
the ground level, it is evident that this suggestion is 
useless, Even if it were possible, it would be unwise to 
adopt it. The odours ascending from the hot water in 
which fish or cabbage may have been boiled are not 
perfumes in the generally accepted sense of the term ; and 
why they should be permitted to pervade a garden or 
yard, or an area, we have always been at a loss to per- 
ceive. The most careful experiments have shown that 
2in. water seals are impervious to sewer and where 
they are adopted, where the house drain is taken out of 
the house by the shortest possible route, and where it is 
properly connected with the main sewer, and ventilated 
y properly arranged stack pipes,'so as to secure the 
dilution and removal of sewer gases by wind currents, 
the householder may sleep in peace. 


NORTHERN STEEL MANUFACTURE. 

THE commencement of the Bessemer steel trade at Darling- 
ton marks the rapidity of the growth of the industry in the 
North of England. Although one of the earliest, if not the 
earliest, licences was granted by Mr. Bessemer to a firm in 
Durham, yet down to a few years ago the production of 
Bessemer steel in the North was insignificant. But last year 
it appears that the production of Bessemer steel ingots in the 
north-east was 85,299 tons—these being the figures given in 
the official report of the British Iron Trade Association. It 
is certain that the greater part of this production was at the 
Eston Works of Messrs, Bolckow, Vaughan, and Co, During the 
current year it is probable that that output will be largely 
increased. The plant at Darlington is now completed, and it 
is expected that the annual output will be from the two con- 
verters about 35,000 tons. Messrs. Bolckow, Vaughan, and Co. 
areerecting four converters of large capacity at Eston—15-ton 
vessels—and at the Erimus Ironworks, near South Stockton, two 
converters are being erected also; whilst there is an intention 
to erect a Bessemer plant at the Guisboro’ Steel Works. It 
is evident, therefore, that the rapid growth of the Bessemer 
steel trade in the Cleveland and Durham district in the past, 
may for the present year be expected to be continued. 
Hitherto, the vessels have chiefly been used in the conversion 
of metal from imported iron ores, and the great bulk of the 
ingots have been locally used in the production of rails or angles. 
At present, however, thereis a very large praduction of Bessemer 
iron in the north-east for sale, and considerable quantities 
are being sent to Sheffield and other districts, At three out 
of four new works indicated, there are no smelting furnaces 
attached to the works, so that the quantity of Bessemer pigs for 
sale from the north-east will probably be reduced to the ex- 
tent of the additional consumption in that district. Some 
change may be made as a result of the attempts to uso 
Cleveland iron in the large converters we have named— 
attempts to be made it is expected by the middle of the year ; 
but so far this steel manufacture in the Cleveland and Durham 
district is substitutional rather than additional. To the 
extent to which imported ores are used, the natives ores are neg- 
lected ; and it is evident that that substitutional use will grow 
unless the Cleveland ore is introduced into the Bessemer steel 
trade. Atthe same time, so far as the manufacture of steel is 
concerned, the result is an addition to the industries of the 
North, for stagnation had fallen upon the iron rail industry 
before the steel trade on a large scale had been introduced 
into Cleveland. Whether the use of the native, as of imported 
ores be continued, it seems clear that the Bessemer steel 
trade will grow in the north-east. The facilities possessed 
by the district for importation are good; it has abundant 
supplies of excellent fuel; and it is now construct- 
ing the needful works. In view of the probable pre- 
ference of steel for other than railway uses, and of 
the increasing consumption in the district, it is exceed- 
ingly desirable for the north-east that it should keep 

ore it the subject of the substitution of its own ores for 
those imported; and with this there would be such a 
cheapening of the cost of Lapeer, Byna that a very large 
further extension of its uses would be certain. 


THE ATLANTIC MAIL SERVICE: 

TueE United States have hitherto taken a very insignificant 
in conducting the ocean traffic of the world. The trans- 
mission of letters across the Atlantic has formed no part of 
their business. England, France, and Germany have either been 
able to underbid the United States shipowner, or the United 
States shipowner competent to carry on Atlantic postal work 
does not exist. This state of things is unsatisfactory to many 
Americans, and some action is at last to be taken. Mr. 
Williams introduced a Bill in the Senate on the 3rd inst, to 
an ocean mail Yoo between aie United States and 
certain foreign ports, providi equate compensation 
therefor, wel to the Post- 
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offices and Post-roads. It provided that the annual 
rate of compensation shall not exceed twenty dollars per 
mile for the usual travelled distance one way. The vessels 
employed shall be iron screw steamships, owned and built by 
Americans in American shipyards, of American material, and 
officered and manned by American crews. The vessels em- 
Kore under this Bill, and all other iron steamships of 
erican build and ownership engaged in foreign commerce, 
shall be entitled to draw the supplies necessary for their 
voyages out of bond and free of duty, and are relieved of all 
dues and taxation and port charges, except the tonn tax 
now imposed by law. Ships and vessels of foreign Powers 
shall be liable to the same liabilities and restrictions in United 
States ports as American vessels are subjected to in forei 
a It also provides for paying a bounty of 25,000 dols. 
uring the five years from the passage of the Act to any 
American shipowner for each iron or steel screw steamship of 
over 3000 tons tonnage, built and owned in the United 
States, and fitted for freight, mail, or passenger service. 
We are, of course, quite unable to say what the result of the 
proposal to pass such a Bill may be. 


THE RUSSIAN TARIFF RATES ON METAL. 

REcENTLY we called attention to the recommendations of the 
Commission appointed by the Russian Government, and which 
sat at St. Petersburg ‘‘ to consider the tariff rate on metals.” 
We showed that they recommended the total repeal of the 
10s. per ton duty upon pig iron, together with a reduction 
upon machinery gene , and likewise upon agricultural 
machinery specifically. Upon the latter, so far as it was 
ible to compare the new recommendations with the duties 


‘in vogue, the reduction was a drop of £1 4s, 8d. per ton. Yet 


the duty was still left at £3 2s., an embargo heavy enough to 
place the agriculturist of Russia at heavy disadvantage in his 
effort to make the best of the soil, and compete successfully 
with his increasing trade opponents. We need hardly say 
that as agriculture is the staple industry of Russia, such a 
duty must operate to the serious disadvantage of the nation. 
And that conviction seems at least to have possessed the mind 
of the Russian Minister of Finance. ow the Russian 
Minister of Finance is endowed with authority little less 
than that of being ableto veto any recommendation by the Com- 
mission upon the tariff rates on metals. 
welcome information now is that that State officer has deter- 
mined not to act upon the recommendation of that Commis- 
sion so far as it relates to agricultural machinery. This he 
appears to have resolved shall go into Russia wholly unencum- 
bered by a duty of any kind. ‘He insists,” we are told, 
‘upon the free admission of all machine appliances used by 
the agriculturist.” We hope that the Russian Minister of 
Finance will not depart from the position which, in this 
respect, he seems to have firmly taken up; though we could 
well have hoped that he could have seen his way to a less 
objectionable mode of raising taxes which he believes that the 
exigencies of his imperial master still demand, than by substitut- 
ing in place of the proposed duty on agricultural machinery a 
duty of five copecks per pood upon the suggested duty on the 
other kinds of machinery. At present, however, the business 
doing with Russia by British engineering firms in England is 
much larger in meeting the mechanical requirements of the 
agriculturist than in those of the manufacturer. 


LITERATURE. 


Wood-working Machinery, its Rise, Progress, and Construction, 
with Hints on the Management of Saw Mills and the Econo- 
mical Conversion of Timber. By M. Powts Bats, M.I.M.E. 
London: Lockwood and Co. 1880. 

TxE construction of wood-working machinery on a large 

scale, like several other branches of mechanical engineer- 

ing, is a comparatively modern art, upon which but few 
books have been written, dealing with it exclusively. 

To some extent this fact indicates that such books have 

not been wanted ; and it may be safely said that special 

literature has been more necessary on almost any other 
branch of engineering. No treatise on machinery and 
millwork or machine construction, and no work on 
applied mechanics would, during the past decade, have 

n complete without a more or less considerable quan- 
tity of information directly — to the design of 
machines for working wood. The knowledge supplied 
by these books, combined with practical experience of 
the behaviour of wood under the treatment of different 
hand tools, including the lathe, has therefore been suffi- 
cient to enable machine constructors to arrive at the 
high state of perfection which has been attained in the 
construction of wood-working machine tools. A treatise 
on this class of machinery may, nevertheless, be of con- 
siderable assistance to a large number of machinists and 
to purchasers of such machinery. 

r. Bale’s book combines with a description of the 
more important of the many wood-working machines 
now made, useful observations and results of extensive 
experience in the manufacture and working of the ma- 
chinery he is writing upon, with a short sketch of the 
earlier inventions in the different classes, compiled, appa- 
rently, chiefly from the Patent-office records. The pro- 
ductions of all the leading makers are illustra or 
described by Mr. Rale with apparent but 
with few exceptions his illustrations are insufficient. 
This is particularly the case in the historic parts of the 
book, there being but one representation of an early 
invention. This is a plan of Maleolm Muir's planing 
machine, invented in 1827, and is very much like a figure 
we have seen elsewhere. All the other illustrations are 
from what are known as general drawings or from per- 
— none of the drawings givin raf more of the 

etails of construction than can be found in the high- 

class illustrated catalogues published by the large manu- 
facturers. This is an important omission, whether due to 
author or publisher, and one which will be specially 
noticeable by = one who looks in the book for careful 
detailed and illustrated information on the forms 
of cutters, saw teeth, and arrangement of cutters to suit 
different w such as might be expected: from the title 
given to the book. On the forms of saw-teeth some 
specific information is supplied, but with insufficient illus- 
trations ; and in dealing with the cutters used in different 
machines and for different woods, the author too 
often speaks in vague or general not specific 
terms. This is to a great extent a result of the want of 


Anyhow, the 


illustrations a large number of things which as 
described but not illustrated, are incomprehensible. 
As one of many instances we may mention the curved or 
dished circular saws used in America for several kinds of 
work. These are several times referred to, but not once 
illustrated in any of their applications. 

In his chapter on motive power for driving wood- 
working machinery, Mr. Bale unintentionally illustrates 
the confusion which sometimes attends the use of the term 
nominal horse-power. He is enumerating the points 
which should be combined in an economical engine, and 
the seventh is “ ge cylinder area for nominal horse- 
power.” This it will be seen means simply nothing, as 
the choosing of an —— will not be by “nominal horse- 
power,” but by the cylinder capacity. In the chapter on 
¢ arrangement of saw mills and economical conversion of 
timber,” a large subject very briefly treated, we are told 
that “the shafting for an upper floor should be fixed at 
the roof of the ground floor,” a statement which admits 
of some explanation. The author also ventures a 
paragraph on the coal for a wood-working establishment, 
and says, “of course the heat evolved from the com- 
bustion of different samples of coal differs very con- 
siderably, the carbon varying from 75°. to 95°. We 
prefer, on the whole, some samples of South Wales 
steam coal we have used to any other.” This paragraph 
can hardly be said to be of much service. “ Framings 
of Wood Working Machines” is the title of another 
chapter. Itis not clear that the word frames would not 
have served Sguelly as well as “framings.” In a chapter 
on “ Band and Fret-saw Machines,” the author refers to 
the use of band-saws for cutting “iron, steel, copper, 
&c.,” and says that, “in this case the saw is driven at a 
slow speed—some 250ft. per minute.” Does he mean to 
tell his readers that 250ft. per minute is suitable for all 
the metals mentioned? In a chapter on “ Belt Gearing,” 
the author gives some useful hints to mill-owners, mu 
of which is from the pages of a 

Although we have thus pointed out the objections to 
Mr. Bale’s book, it must repeated that it contains 
descriptions 6 all the wood-working machines common! 
met with and those which have preceded them, as well 
as much information of assistance to those interested in 
wood-working machinery, but to make it worthy of its 
title it needs much additional matter, and many illustra- 
tions. The book is accompanied by a good index. 


PROFESSOR ANSTED. 


TuE death of Professor Ansted removes another of the men 
who in the early decades of the Geological Society of London 
became distinguished amongst those by whom geology was 
evolved into something like a system of science from a con- 
fused heap of speculative cosmogony on which there was 
little sure iooting, except at a few isolated points marked 
out by Hutton and wis oy The guiding notion of those 
who associated themselves as the Geological Society of 
London was “‘ facts not theories.” Yet the y was soon 
divided into two opposing schools or sects of ‘‘catastro- 
phists” and ‘‘uniformitarians,” of whom Murchison in 
aftertime became pi nays ero of the first and Lyell of the 
second. Ansted, who joined the Geological Society in 1838, 
had enough originality of thought never to have become an 
avowed partisan of either school, peacviog always a just 
representation of opinions whether he were opposed to them 
or not, in the very numerous oe upon almost every 
branch of geology, theoretical or applied, which during a period 
of more than thirty years he continued to pour forth in rapid 
succession, This journal, technical and practical in its very 
essence, is not the place for any full discussion of the merits 
or demerits of Ansted’s numerous writings, although a few 
cursory critical remarks will necessarily connect themselves 
with the following brief notice of his career. 

David Thomas Ansted, who died on the 20th inst., 
the son of William, who held a good ition in 
mercantile life, was born in London in 1814, the eventful 
year of the downfall of the first Napoleon. At a somewhat 
remote period the family are thought to have been of German 
extraction. Ansted’s school education he received at the 
private schools of the capital, after which his father was in 
sufficiently opulent circumstances to send him to the University 
of Cambridge, where at Jesus College he took his Master's 
degree. A passion for travel, and the observation of the 
natural features of foreign lands, was early evinced; and we 
believe he travelled a good deal in Europe prior to com- 
mencing his more active career as a geological observer and 
writer, and acquired much of that taste for foreign wanderings 
which, for good and for ill, had a marked influence 
upon the events of his life. Ansted’s first great syste- 
matic work, entitled ‘‘Geology: Introductory, Descriptive, 
and Practical,” in two 8vo. volumes, was published 
in 1844. Though not absolutely free from errors, and 
dealing with knowledge as it existed more than forty years 
ago, this work is not even yet obsolete, and contains much 
that will never become so. The first volume, and a part of 
the second, survey our globe as it exists, and so far as it is 


known to us, and describe its chief phenonoma; this is all | Act, 


that the work contains which can viewed as geology 
proper ; all the remainder of the second volume, comprising 
about 300 pages, treats of what has been since called ‘‘ econo- 
mic geology,” and contains a very masterly sketch of the appli- 
cation of geology to coal-working, mining, engineering, archi- 
tecture, and culture. The strong natural bias of Ansted’s 
mind towards the practically useful, towards what Bacon c 
‘fruit,” is very evident in this part of his work ; and although 
ourspace is restricted, we are tempted to quote from it one 
eg placing the good sense of Ansted’s mode of thought 

‘ore the reader :—‘‘I am neither an engineer nor an archi- 
tect; neither an agriculturist nor a miner ; nor do I lay claim 
to any of that minute knowledge of detail which can entitle 
me to be called a ‘practical man’ on any of the practical pursuits 
in which such persons are chiefly engaged. But I have 
endeavoured to make myself acquainted with these pursuits 
so far as they relate to the science which has chiefly 
occupied my time and thoughts; and, perhaps, the 
labour bestowed in this way, and in a careful investi- 
gation of the influence of science on art, is not altogether un- 
productive of ; for although the scientific man who so 
employs himself has not the experience of the professional man, 
he also escapes many of the prejudices of a Sam, and he has, 
beyond all doubt, a much greater facility in attaining those 
comprehensive views without which the nature of true 


relations of the different sciences with one another, and the 
bearing of them all on the arts of life, cannot be fully under- 


In 1844, the same year in which was published the work 
= noticed, Ansted was elected a member of the Royal 
ety, and for several years, besides the publication of the 
following books, continued to pour forth memoirs or papers on 
many subjects allied to geology. His chief publications 
besides that noticed are :—‘‘ Geologists’ Text Book” (1845), 
‘*The Ancient World ” Nowe ‘*Goldseeker’s Manual ” (1849), 
‘‘Elementary Course of Geology, Mineralogy, and Physical 
Geography ” (1850), ‘Scenery, Science, and Art” (1854), 
“Geological Science” (1855), ‘Geological Gossip” (1860), 
“Short Trip to Hun and Transylvania” (1862), ‘“‘The 
Channel Islands” (1862), ‘‘Great Stone Book of Nature,” 
‘Correlation of the Natural History Sciences,” 
Tonian Islands,” all in the year 1863. His papers and 
memoirs are chiefly to be found in the ‘*Geological Quar- 
terly Journal,” “British Association Reports,” ‘‘ Annals of 
Natural History,” ‘Transactions of the Cambridge Philo- 
sophical Society,” and the ‘‘ Journal of the Society of Arts.” 
Ansted delivered the Cantor Lectures at the Society of Arts 
on the ‘‘ Practical Applications of Geology,” which were pub- 
lished in the year 1 In 1867 was published his ‘Physical 
Geography,” a bulky octavo volume, a work concerning the 
merits of which we can only express a qualified admiration. 
Tt would be a too harsh judgment to say that it abounds in 
errors, yet these are numerous. To write well — physical 
geography uires mental qualifications of a different order 
from those which are requisite for the observational and 
deductive geologist. Physical geography deals with our 
world in its past, present, and prospective relations as a vast 
machine, part of a still vaster system of machines; the 
author who treats well of it needs the power of great and 
comprehensive generalisation, and the mathematical order of 
mind which: brings all that it touches in contact with 
measure, number, and weight; it also needs an intimate 
acquaintance with certain branches of a og which pass far 
beyond the necessary reach of the geologist. These qualities 
could scarcely be said to be possessed by Ansted in a high 


degree, 

In the later years of his life Ansted got employed some- 
what largely in professionally examining and reporting on 
mineral and other analogous properties or concessions chiefly 
abroad, but with which British capitalists or speculators were 
concerned. Into this line of employment he was diverted 
from his early pursuits as a pure man of science, partly by the 
tendency towards the practical, and partly probably by the 
connections which he inherited. The biographer who rever- 
ences the industry, versatility, and undoubted scientific 
ability of Ansted, cannot but regret that he should have been 
thus brought into relations with a class of men, many of 
whom were undeserving of having associated with him, and 
who used his scientific powers without respecting them or 


their possessor. 


THE EMPLOYERW LIABILITY BILL, 

Tue following is the text of the Government bill for the exten- 
sion and regulation of the liability of employers in respect of 
injury to their workpeople. The words in italics show the differ- 
ence between it and that of Lord De la Warr last year, which 
extended to “servants” as well as workmen. The present Bill 
is, word for word, that of Mr. Brassey last year :— 

A Bill to extend and regulate the liability of employers to 
make compensation for personal injuries suff by work- 
men in their service. 

Be it enacted by the Queen’s Most Exceilent Mojesty, by and 
with the advice and consent of the Lords Spiritual and Temporal, 
and Commons, in this present Parliament assembled, and by the 
authority of the same, as follows: : 

1. Where after the passing of this Act personal injury is caused 
to a servant or workman by reason of defective works, machinery, 

lant, or stock connected with the business of the employer, or 

y reason of the negligence of any person in the service of the 

employer who has superintendence entrusted to him, or by reason 
of the negligence of any person in the service of the employer to 
whose orders or directions the servant or workman was bound to 
conform, or by reason of the act or omission of any person in the 
service of the employer done or made in obedience to the rules 
or bye-laws of the employer, or in obedience to instructions given 
by any person delegated with the authority of the employer on 
that behalf, the servant or workman, his wife, children, or legai 
representatives, shall have the same right of compensation and 
remedies against the employer as if he had not been a workman 
of nor in the service of the employer, nor engaged in his work : 
provided always, that the servant or workman injured did not 
ww contribute by his own negligence to the cause of his 
injury. 

2. Every action by a workman for recovery of compensation 
under this Act, in’ which a sum not exceeding two hundred 
pounds is claimed, shall be brought in a county court and not 
elsewhere. Upon the trial of any such action in a county court 
one or more assessors may be appointed for the purpose of 
ascertaining the amount of compensation. For the pur of 
regulating the condition and mode of appointment and remu- 
neration of such assessors, and all matters of procedure relating 
to their duties, rules may be made, varied, and repealed from 
time to time in the same manner as rules for regulating the 
practice and ure in other actions in county courts. 

3. ‘‘ County court” shall, with respect to Scotland, mean the 
“ Sheriff’s Court,” and shall, with respect to Ireland, mean the 
* Civil Bill Court.” 

4. Eh Act may be cited as the Workman’s Compensation 


Ratways In Kent,—A meeting was held lately at Heronden- 
hall, Tenterden, the residence of Mrs. Cu Whelan, to 
consider a scheme for providing railway accommodation for the 
Weald of Kent and Romney Marsh. Mr. W. P. Burra 

ided. It was understood that the proposal, which originated 


igin 
alled with some of the owners of property in =. ees 


Hawkhurst, was for a line to y aj w 
the Cranbrook and Paddock-wood Railway, and from there to go 
about two miles in a southerly direction to Hawkhurst, then, 
turning towards the east, to follow the Rothie Levels past 
Rolvenden, Tenterden, Appledore, and Lydd to Dunge- 
ness. It was urged that besides these towns and villages 
many other places, including New Romney, Wittersham, 
Northiam Beck , and Sandhurst, would be greatly benefited 
by the projected line. It was stated that the om would 
not only accommodate the district through which it — 
but would be of incalculable service to great numbers o! — 
which often shelter at Dungeness during stormy weather. It 
would, moreover, shorten the journey from London to 
Paris by something like half an hour, as Dungeness is the nearest 
point to Boulogne by some miles, and by the ae railwa; 
would be within seventy miles of the metropo 

deep water close to the shore at Dun meeps lene: and erful 
steamers could be employed. when the al s at Boul 
harbour are completed, which would tend to obviate the ; 
eomfort of the Channel 
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HORIZONTAL ENGINE 
MR. E. 8. HINDLEY BOURTON, DORSET, ENGINEER. 


=i) SECTION AT 
CRANK SHAFT 


Wr have on more-than one“occasion"noticed favourably{the 
neat, small engines made by Mr. Hindley, of Bourton, 
Dorsetshire. We now illustrate a horizontal engine of recent 
type, which will maintain the reputation of the maker. The 
arrangement of the working parts is simple and straight- 
forward. The guide, shown in cross section, is well designed ; 
and we believe the engine to be quite equal to anything of the 
size built by other firms. The drawings explain themselves. 
The engine is made in various sizes. 


LETTERS TO THE EDITOR. 
(We do not hold ourselves responsble for the opinions of our 


THE STRENGTH OF BOILER STAYS. 

S1r,—I should be interested to know what method, if any. 
Messrs. S and Tower recommend as the best to be adopted 
for swelling the end of the bar to the size —- before drillin 
the hole in Fig. 14 in your impression of March 19th, 1880. 
presume different methods a have a different effect upon the 
grain and strength of the m 

J. Hamiron WIcKSTEED. 


Resident Waterworks Engineer’s Office, Town Hall, 
Port 27th, 


1k, —It is unnecessary to encroach on your valuable space in 
discussing with Mr. Larsen the detailed merits of our system. 
However, in reply to his objection that in removing the web we 

en our chair, we may state that we have letely increased the 
thickness of the casting, thus effectually strengthening the sides, 
and at the same time avoiding the use of the obtrusive web. 

Mr. Larsen is quite correct in his supposition that our rail is 
suspended in the chair; —— means its under face is kept free 
from and damage. He “‘ would ask—How long would this 
form be in use before the rail bottomed in the chair?” We 

we cannot give him any accurate information on this 

t, but we should think about the lifetime of a tramway—say, 
roughly, twenty = or thereabouts. : 

e understand that the refusal of the Municipality of Paris to 
allow a cross-sleeper system is that when laid in sand, after the 
manner of foreign tramways, it may have a tendency to sink. 
We find from —— however, that this is not the case. The 
fact that two of our most important tramway companies have 
ye our system should, we consider, satiat torily allay any 
doubts Mr. Larsen a re oe on the subject of a system not 
| base-plates g allowed. 

e find on inquiry that the notice of the reading of his paper, 
stated by Mr. Larsen to have been given to us, consi in a 
verbal communication casually made at the commencement of the 
year—very apt to escape the memory during a press of work. 

§PIELMANN AND Co, 

40 and 42, Queen Victoria-street, E.C., May 25th. 


“4 WARNING TO LOCOMOTIVE ENGINE DRIVERS.” 
Srr,—I have read with much pleasure your very interesting 
article in this week’s Enctneer ae the Rutherglen accident, 
and the imprisonment of the driver, William McCulloch. 
The sentence of four months’ imprisonment passed by Mr. 


Sheriff Lees appeared to me’from the first to be so unjust, that 
I brought the case under the notice of the Home — 

The train was fitted with a brake which is ‘‘ very happily 
characterised as an emergency brake,” but Mr. Sheriff Lees did 
not stop to inquire, what is the use of such a brake if it fails to 
act at the very moment when the ‘emergency ” arises? Perhaps 
had he done so a different opinion upon ‘‘emergency brakes ” 
would have been = 5 

I am convinced that it is far safer for a train to have no con- 
tinuous brake at all rather than an inefficient one. If a driver 
has simply the old-fashioned hand-brakes he knows the small 


through this coil, and that the breech end of the tube will have 
to unsu) the whole longitudinal stress. 
It is, however, assumed that the overlapping surfaces of the 
coils, part smooth and part with shallow corrugations, do serve to 
t longitudinal stress, but evidently, as shown in this case, 
by the coils slipping over each other, the pressure from such sur- 
faces forms a very uncertain item to rely on for transmission of 
stress due to a force almost percussive in its character, because 
the least permanent enlargement of the breech coils by repeated 
firing, or the least slip or yielding at a weld, under the shock of 
a leave the | end of the tube longitudinally 
unsup 
Evidence is, I consider, afforded of the permanent enlargement 
of wrought iron coils shrunk on steel tubes by the repeated 
failures of tubes in Woolwich guns by cracking in the chamber. 
The cracks have in most cases extended through the whole thick- 
ness of the tubes. This could not happen unless the coils sur- 
rounding them had become permanently enlarged and left the 
tubes unsupported. e reason why it is not possible for the 
wrought iron permanently to support the steel is owing to its low 
— as compared with that of steel. In attempting to get 
useful effect from it in gun building it is necessary to strain it 
nearly, or quite, up to its limit of elasticity when shrinking it on. 
But when the gun is fired an additional stress is put on the inner 
surface of the coils, causing more or less permanent enlargement 
at every round, until eventually the tube is left unsupported, and 
either mes bulged or it cracks. In this way the enlargement 
of the bore of the 100-ton tube by two or three hundredths of an 
inch can be accounted for. Again, in the construction of heavy 
ordnance, it is impossible properly to combine two such diverse 
materials as oil-tempered steel and wrought iron coils, owing to 
the rate of extension under similar stresses being different in the 
two metals. Complaint is very loudly made of the uncertainty 
or irregularity of steel, and is given as a reason of its unsuit- 
ability for gun construction; but except at Woolwich and 
Elswick, it is the only metal used for large-sized ordnance. On 
the other hand, we hear nothing of the irregularity of results 
ing by wrought iron. We have this, however, brought out by 
ty of the in 9in, Fraser gun, 
whi urst at proof, given in et seq.,‘* Reports 
of Proceedings of the Sel m 


ect Committee.” 
Tests of | Wrought Iron Coils. 
Specimens cut from | Flsstic | Ultimate | Extension. 

Ibs. Ibs. per Elastic | Ultimate 
Breech, ditto 22,266 40,832 0-94 97 
Chase, longitudinally ..| 15.261 15,261 04 
Breech, ditto 7,705 | 8,147 16 


The tables show that the elastic strength of the best specimen 
of wrought iron was 26,500 Ib., or 11°8 tons per square inch, and 
the best ultimate strength 49,717 lb., or 222 tons per square inch. 
The lowest elastic strength of specimens cut from breech longi- 
tudinally was 2487 lb., or 1‘11 tons per square inch, and as no 
elongation could be taken the ultimate strength is also given by 
the same figures. This latter result shows that, apes from any 
supposition as to coils slipping on the tube, the welded coils have 
little or no strength longitudinally to relieve the tube ; the latter 
therefore, if not strong enough of itself to withstand the pressure, 
may be strained beyond its elastic limit, may yield and fail either 
by showing a ring crack, or may eventually cause a disaster by 
its transverse fracture, as in the 100-ton gun. As to the differ- 
ence in the rate of extension under similar stresses of steel and 
wrou ht iron, the same experiments show that at stresses up to 
the elastic limit of the wrought iron, the latter extends from 25 
to 50 per cent. more than the steel. 


Comparative Elongation of Steel and Iron, 
Specimens cut from | 


Stress in Ibs. per square inch. 
20,000 24,000 28,000 82,000'40,000 48,000 


Extension 
Iron Breech 
circumf 0°66 | 0°76 2°32) — 
entially on 
per cent, | 


Bteel tube breech, ditto ..| 0°48 | 0°60 | 0°72 | 0-84 | 0°96 |,1°10 | 2-0 

Iron chase, ditto .. ..| 0°96 | 1°23 1°52 | 884) — | — | — 
| 

Steel tube musrle, ditto..| 0°88 | 1°06 | 1°24 | 1°48 | 1°76 | 9-04 | 9-80 


retarding power under his command, and he takes roe of time Tests from the Steel Tube. 

run at a very 8 » it is ectly impossible for him mens cul xtension 
keep time if he is to apquenls alt distant signals at reduced stress. stress. 


speed ; he is therefore compelled either to trust to the continuous 
brake, or lose time, for which in the latter case he will be cen- 
sured and perhaps fined. The fact of an experienced express 
driver being unjustly imprisoned for the failure of Clark and 
Webb’s “emergency ” brake is of great importance, but this case 
also points to another important ey of the subject. The 
question must be asked, why it was that the train was fitted with 
an untrustworthy brake, which frequently fails to act, and which 
has been most strongly condemned by the inspecting officers of 
the Board of Trade, and by all impartial persons who understand 
the importance of good continuous brakes? 
Leicester, 25th. C. E. 8. 


, May 
THE FAILURE OF THE 100-TON ARMSTRONG GUN. 

Srr,—Various theories have been proposed to account for the 
failure of the 100-ton Armstron, n. One is, that the large 
lumps of powder, forming the 550 Ib, Fossano charge, broke - into 
ou grains and caused a much higher pressure to be developed 
than the normal one of 20 tons per square inch due to that charge. 
Another is, that the ch: may have been ignited at its rear end, 
a known cause of very high pressures with large chi of powder. 
Again, it has been asse that failure could not have occurred 
with the normal pressure of 20 tons per square inch unless the tube 
had been faulty. . 

A drawing of the 100-ton gun, four of which were purch 
from the Elswick Ordnance Company by the British Government 
in 1878, at about £16,000 each, is given in the 1879 edition of the 
‘Treatise on the Construction of Ordnance in the British 
Service,” and, supposing the gun which failed to have been con- 
structed like the above four, I consider, for the reasons hereafter 
given, that the cause of its failure is due to its being too weak 
longitudinally to stand with safety even so low a pressure as 20 
tons per square inch, for any great number of rounds; and, there- 
fore, the various theories previously stated are not required in 
order to account for the failure. e drawing shows that the 
trunnion and the coils covering the breech end of the tube have 
no connection with each other longitudinally beyond that due to 
the radial pressure or grip of the outer coils shrunk upon them, 
so that in order to relieve the tube longitudinally, the stress must 
first be taken by the 2 B coil at its inner surface, then communi- 
cated to the inner surface of the 3B coil distant about 7in. 
further from the centre of the 7. It has then to be passed on 
to the outer surface of the 2 C coil, and is finally taken by the 
trunnion. This is a very circuitous route by which to transmit 
such a quickly applied stress, it therefore appears more probable 
that provided the tube is held firmly in the 2C coil, that the 

stress will pass directly from the tube to the trunnicn 


ased | tudinal stren 


Ibs. per | Ibs.per | Elastic | Ultimate 

square inch. square inch.) per cent. | per cent. 
Muzzle circumferentially 55,075 90,428 2°6 9°5 
Breech ditto. 43,500 88,407 1°24 22°0 
Muzzle longitudinally ..| 48,750 80,963 0°72 9°0 
Breech ditto, 43,300 72,860 0°66 


The mean elastic stress of the steel longitudinally was 
46,930 lb., or about 21 tons _ square inch, applied gualeaiigs 
but applied rapidly, as in the discharge of a piece of ordnance, 
the same effect would be produced on pes a somewhat lower 
stress. The mean ultimate stress was 81,900 lb. = about 364 tons 
per square inch ; the strength of specimen cut from the 100 tons 
tube has been stated as 36 tons per square inch. 

Captain Noble, R.A., in his evidence before the Thunderer Com- 
mittee, gave the strength of the 38-ton gun at several points cal- 
culated ‘according to the rules in use at Elswick,” from which 
it may be deduced that the working strength of the steel is taken 
at 15 tons per square inch, equal to about 70 per cent. of the 
elastic strength as above given applied ually. Havingshown 
the futility of attempting to support the steel tube by wrought 
iron coils, there remains only to ascertain what was the longi- 
of the tube alone, and so dispose of the assertion 
that had the latter been sound no failure should have 
under the pressure of 20 tons 
areas in cross section are :— ’ 
683°4 square inches ; chamber external diameter, 19°7 ; area, 306°3 


the “‘ rules in use at Elswick.” But it is evident that such 


ing to 
a Nad cannot be evenly distributed, and must be greatest on the 
inner surface of the chamber. This, by theory, is given for a 


tube of the above diameters at 1°14 times the pressure, or 43 per 
cent. grzater than the mean stress, so that the maximum stress 
would be 22°8 tons, or 7°8 tons above that tolerated by the above- 
mentioned rules. By the same rules, the strength of the 100- 
ton gun transversely at the chamber comes out as equal to with- 
standing a pressure of 22°2 tons per aquare inch. 

The elastic limit of small specimens of steel, cil-tem sepa- 
rately, is as high as 29 or 30 tons per square inch, but the av 
Of these cut cat of the Sin. tube is, as previously stated, only 
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square inches; difference or area of metal in tube, 377°1 square 
inches. A ener peer of 20 tons per square inch on the 
area of the chamber, 3 —— inches, would, if evenly dis- 
tributed over the area of metal in tube, viz., 377°1 square inches, 
give, by simple proportion, a stress equal to 16-2 tons per square 
| inch, 
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21 tons per square inch. In tubes for muzzle-loading guns the 
breech end Nagin J to want of circulation in the oi, e least 
benefited by the process of tempering. ‘The effect of tempering 
ly near the surface, so that in a thick tube, 
such as that for the 100-ton gun, the centre of the mass t be 
very little stronger than in the untempered state. Again, if the 
tube was oil-tempered in the unchambered state—as some of these 
ns were—the effect of removing fully lin. of metal all round 
fom the bore as tempered might weaken the tube considerably 
at the where strength is most required. But as the ultimate 
strength of the 9in. pre average tons per square inch, 
and those cut from the 100-ton tube give 36 tons, also, it follows 
that the elastic limit would be very reg Apa same, viz., 21 tons; 
therefore allowing this figure for the 100-ton tube, the highest 
ure it may be ex safely, repeatedly — 
and without longi al su’ is equal to 21 divided by 1°14 
= 18°4 tons, or 1°6 tons less than that given by the charge used. 

The official drawing also shows a sharp angle at the point where 
the tube separated, viz., at the base of the forward cone. Such 

les are a source of weakness, and may in this case have con- 
tributed to the disaster; but apart from this, I consider that 
which is stated above is sufficient to show that the failure of the 
100-ton gun even under the very moderate pressure repeatedly 
applied of 20 tons per square inch, can be fairly accounted for, 
pe must be entirely attributed to its faulty Fa te no proper 
provision having been mads to take the longitudinal strain. 

The remedy for this would appear to be, not to seek to obtain 
the necessary strength by increasing the thickness of the steel 
tube, which would objectionable for several reasons, particu- 
larly in very large tubes, but to reinforce the breech end of it 
with a second tube or jacket of similar material, and in the case 

_ of a breech-loading gan, to the breech mechanism in this 
second tube. The latter should be carried sufficiently forward 
for the trunnion to be placed upon it, the tube would thus be 
almost entirely relieved of longitudinal and would only be subject 
to circumferential stress, but being also properly supported on the 
outside by the jacket, no enlargement or elongation resulting in 
cracks could take place. 

With respect to the employment of thick tubes it is not a little 
curious that while in the muzzle-loading Woolwich guns the 
tendency has been to reduce the size of the steel tube to a 
minimum, we find that in their new breech-loading guns, as also 
in the new construction Armstrong breech-loading guns, under 

since June, 1878, at. Shoeburyness, thick tubes are used 
having the breech mechanism pl: in them. The adoption 
of this construction is doubtless owing to its being necessary to 
adhere rigidly to the coil system, but Krupp and the French 
authorities, both of whom have had very great experience in the 
construction of breech-loading guns, have abandoned the thick 
tube carrying the breech mechanism, and now employ thin tubes 
with the mechanism carried in a jacket or second tube reinforcing 
the breech end of the inner tube. x. 

May 22nd, 1880, 


THE LOSS OF THE AMERICAN. 

Sir,—Mr. Terry in his letter to you on the above subject 
suggests employing more powerful pumping machinery for 
keeping under the water that may enter a vessel through the 
effects of an accident to her hull, and also that the machinery 
can be instantly set at work, and not get out of order. 

Will you kindly allow me to mention that very powerful 
are now on most of the large steamers 
the various steamship companies? These pumps are intend 
ad ye the loss of the vessel ir the event of her springing a 


and the water entering any of the holes. Nodoubt powerful | p 


pumping inachinery may keep down the water admitted through 
a small hole, but can a pump keep down or throw out a greater 
uantity of water than may mitted through a orifice 
‘can the discharge pipes of the pumps themselves; if not, the 
water will gain on the pumps and sooner or later the vessel will 
be in the same position as if there were no pumps—consequently 
in this case it would be only delaying the vessel sinking, and 
not preventing it. A very ingenious leak stopper has been 
devised and used, which consists of a p! a toggle, and a 
piece of felt varying in size from a few inches to some 3ft. 
which can be bolted over a hole in the side of a ship, in case of 
n This may prove useful in certain cases; but suppose the 
hole larger than the stopper, or that the stopper did not fit the 
hole, then it might prove a treacherous thing to depend upon for 
the safety of a ship. Now, is it not possible that thing 
may be done to prevent sinking, in the arrangement and con- 
struction of the ships themselves? The suggestions mentioned 
above may be admirable auxiliaries, but do not seem absolute 
safeties, because in the event of the water gaining on the pumps 
or the leak stopper refusing to act, the water so gaining 
would cause the vessel to sink. Would it not be possible, and it 
surely does seem desirable, that some reserve at least of buoyancy 
should be formed in the vessel herself—that supposing the original 
buoyancy to be destroyed, should come into action and maintain 
and keep the vessel on the surface of the water? The pum 
then might be brought to bear to clear out the water, and the 
leak stopper placed over the hole at convenience ; at least 
there would be some reserve of safety, and a positive protection 
in addition to those mentioned to prevent the ship from sinking. 
Lewisham-road, May 24th, 


. 


THE WALSALL BOILER EXPLOSION. 

S1r,—I was wpa to read in your last issue of one of the most 
destructive boiler explosions which has happened under similar 
circumstances for many years. It appears the boiler has been 
under inspection for some time, and recently been insured by the 
inspecting company. Assuming the chief inspector knew its actual 
condition, it does not reflect very much credit on the company. 
From the chief ins r’s report for 1879 he gives the number 
of deaths at forty-four resulting from boiler explosions. This 
company has some 20,000 boilers on its books. Taking the num- 
ber of boilers in the three kingdoms at 140,000, this company 
has the benevolent supervision of one-seventh of the total. Since 
1874 this company has had boiler explosions which have resulted 
in the deaths of forty-four persons. ‘This gives a yearl, average 
of one-seventh of the total number of deaths. ‘This is a close 
approximation tothe percentage existing between insured and unin- 
sured boilers. The obvious outcome is simply on a par with 
uninsured boilers as far as the death-rate goes. But there is 
one other result aopompanying the working of this company; 
they declare a dividend to the shareholders—a most gratifying 


result. 

When shall we have more institutions inaugurated such as the 
one the late Sir William Fairbairn founded, its sole objects being 
efficient inspection, safety, and the dissemination of useful know- 
ledge? Since 1874 this association has not had a single death 
arising from any boiler under its guarantee system. 

What is the cause of the adverse results? If one might hazard 
an opinion which can be borne out by facts, I should say careful 
and faithful inspectors. From reports of the Fairbairn Inspect- 
ing Association they have same boilers on their books. If 
there is absolute exemption with this number, surely one might 
infer an increase would not annihilate its immunity. 

n, May 
A PROBLEM IN PHYSICS 

S1r,—‘ Verax” I think, missed the point of my question. 
However, I am ob to him for the answer he has Tcoond 
me with. I now venture to ask him to extend his 


to say if a body is descending at the rate of 1ft. per second, what 

force will be required to prevent an acceleration of that velocity ? 

When I am favoured with his reply, I shall, with your 

sion, say | more on the subject. Gravity. 
London, May 26th. 


UNDERGROUND SIGNALLING. 
By W. H. Rovurtepes, Staveley.* 

Tue importance of this branch of pit work has induced the 
writer to place the following notes before the members of the 
British Society. Where long planes are in use—especially when 
they are circuitous, and have many stations—the ordinary bell 
bed wire signal is found very inconvenient and expensive. The 
following are some of the main objections to its use :—First, the 
loss of time; secondly, the amount of labour required ; and 
thirdly, the inability to give an instant signal between stations in 
case of accident. In one case known to the writer, where an 
engine plane was 2400 yards in length, and the ordinar 
** knocker ” al in use, it required no less than three strong 
at intervals of 800 yards to signal from the — the engine. 
And again in another plane of 1500 yards a small capstan was 
required for the sume purpose. Now in each of the above cases 
it was impossible for a man to give a signal at any of the inter- 
mediate points in the plane ; he would sometimes have to run two 
or three hundred yards either in or out, as the case might be, 
before he could signal. ‘Chis means in some cases a great loss of 
useful effect of meeeery and planes, and in several instances, if 
an instantaneous mode of sign ling had been in operation, there 
is no doubt that human lives might have been saved. In one 
instance mentioned by a manager in a Forest of Dean colliery, he 
states that the difference between the old system and the electric 
system enabled him to raise an extra 200 tons per day of sixteen 
hours ; and several cther cases are known to the writer where the 
electric signalling has been adopted, in which the transit of corves 
has been greatly facilitated, and the cost of working reduced con- 
siderably. In giving this brief comparison the writer has not 

me into any costs iu the fixing and working of each apparatus, 
for a great deal —— on the man whose care it is under. There 
are a great many cetails in connection with the electric system 
which the person in charge of the plane, ropes, &c., should 
thoroughly understand, or else it will very soon resolve itself into 
@ very costly and useless apparatus. The following is an example 
of the electric system of signalling, showing how important it is 
to have it well looked after, and how a nearly worthless apparatus 
was readily made a perfect system, and led to highly economical 
results. oe put down afew years ago, but not long after 
scarcely a day passed but that it failed for some cause or other : 
—The electric current was produced by two groups of Leclanché 
batteries, of three dozen cells each, and the fluid used was a 
mixture consisting of seven parts of water to one of sulphuric 
acid; the zinc plates were in form cylindrical, and fitted round 
the porous cell, a small slot running throughout the whoie length 
of the zinc; the exciting fluid was placed in the porous cell, 
with a mixture of blacklead and burnt cork ; the connections were 
made by means of copper wires fastened to the cylinders of zinc, 
and carried from cell to cell throughout the battery. But 
through the apparatus {being placed in unskilful hands it soon 
became very dirty, and the joints of the wires were imperfectly 
made ther. In order to maintain the current the batteries 
had to recharged so often that it involved a considerable 
omg expenditure, and became a very serious item in the 
cost. Had there not been such a powerful exciting fluid, it is 
questionable whether it would have worked at all. After this 

ad m allowed to go on for some time, it was considered 
necessary to appoint a more competent man to take charge of the 
batteries and wire, so they were given into the hands of the 
engine planeman, who was a rather ingenious fellow; he at once 
pe sn the position of the battery, and rectified all the bad 
joints in the connections of the wires and earthplates, and since 
that time the electric signal has worked with very little trouble, 
the change considerable reduction in the cost of main- 
tenance, and a marked increase in the quantity of coals hauled. 
There still seemed a great loss of power through imperfect 
insulation, so he next directed his attention to the question as to 
how he could use the power to the best advantags, and with the 
following results :—The battery was reduced in size, and placed 
near the bell, and the electric current was then allowed to go 
through the bell and along one wire to the end of the plane, and 
by simply drawing the wires together the current returned to 
the battery, and the bell rang with greater force. The only 
means of insulation that were used were strips of leather 3in. 
long by lin. wide, doubled around the wires and nailed to the 
props along the road. The pit was extremely dry, which was 
atly in favour of this system of insulation. The writer 
doubts if this kind of insulation could be adopted in a wet or 
p mine, as water is a fair conductor of electricity, and if the 
leather insulator became at all damp a gocd deal of power might 
be lost. A good deal of trouble occasionally occurred through 
the wires getting entangled, or by mischievous persons tampering 
with them ; and it was so constructed that by simply using a 
switch to disconnect the return wire from otf the battery, and 
making a connection with a wire from the steam pipes, which of 
course have a metallic connection with the engine, drum, and 
main and tail ropes ; now on a steel rod being placed between 
the wire from the battery and the hauling rope, so as to connect 
them, the signalling can be done as effectually as by the ordinary 
method ; and it is worthy of remark that the force of the current 
seemed much stronger. This it was thought might be attributed 
to the greater conducting power of the 3in. circumference hauling 
rope, which served the purpose of a continuous earth plate. An 
electro-magnet was used about 500 yards along the plane from 
the bell, which gave a shorter and more direct path for the 
current back to the battery. The action is as fullows:—Ona 
signal being given from the station at the end of the plane 2400 
yards from the shaft, the “‘current” being in motion, attracts 
the armature of the electro-magnet, and makes a direct return to 
the battery, which saves a lot of power from being wasted. It 
may be said, in conclusion, that this anpeeenes, just briefly 
described, has been in use for a considerable time, and works 
admirably. 


TriaL Trrp.—On the 15th inst. the steamer Canton, built by 
Messrs, Wigham Richardson and Co., was taken out to sea. She 


accessories are of the most complete and substantial kind. Her 
rincipal dimensions are:—Length over all, 300ft.; breadth, 
ft.; depth, 25ft. She is fitted with powerful engines, made in 
the builder’s works ; the cylinders are 35in. and 68in. diameter, 
by 45in. stroke, and are fitted with steam starting and reversing 
gear, and all recent improvements. On the trial they worked with- 
out a hitch with the most satisfactory results, driving the vessel 
over twelve knots with 600 tons on and will doubtless be 
for eleven knots loaded ship at sea. 

Tue River AND THE Buenos Ayres EXuIsITION.— 
There is now in course Bon aeayges in a special form an 
illustrated catalogue of manufactures, specialities, price lists, &€., 
rendered into the Spanish language for distribution throughout 
the River Plate, principally in Buenos Ayres, and in which city 
an exhibition is to be held this year, vide our advertising columns. 

circumstance, combined with the entirely new feature of the 
publication in these countries, may be considered a most favour- 
able opportunity for its issue. It is intended that the work shall 
be largely circulated , and copies will be placed in the Government 
departments, railway and steam shipping offices, hotels, and 
we believe may be had on 
tion to Mr. John Hayes, of 27, Leadenhall-street. 


* Paper read before the British Society of Mining Students. 


THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of Patents. 
*," It has come to our notice that some applicants of the Patent- 
office Sales Department, for Patent Specificati: have caused 
much unnecessary trouble and annoyance both to themselves and 
to the Patent-office officials by giving the number of the of 
at the | require i refered 

instead of giving pro, number o, Specification, 
The mistake has been Tue Index 
and giving the numbers there found, which only refer to pages, in 
ger of turning to those pages and finding the numbere of the 


Grants and Dates of Provisional Protection for Six Months. 
1712. Boox-stnptna, A. C. Henderson, Southampton-buildings, London 
—A communication from MM. Gonthier, Deorian and Co., Paris. 
1716. Fine Extinauisners, W. Nissén, Newcastle-upon-Tyne, and E. 
n, Gateshead-on-Tyne. 
1718, ae ond Vacuum Brake Apparatus, P. Everitt, Queen Victoria- 
ree! ndon. 
1720, ATTACHMENT of TELEGRAPH Wires to Iysu.ators, J. R. Edwards 
ve 


Li 

1722, Luseicatine the Beartnos of Axues, G. W. von Nawrocki, Berlin. 
—A communication from H. , Moscow, Russia. 

1724. Reaistertne and Apparatus, H. H. Lake, Southampton- 
eee London.— A communication from N. A, Ransom, Chicago, 
U.3.—27th April, 1880. 

728, CoLLapsine Hanp Carriace for Licut Boats, F. BE, Todd, Park- 
street, The Mount, York. 

1732. ENveLores or Wrappers, M. Gandy and C. 8. Brittain, 

Prates for O11 Presses, R. Thacker, Knowsley- 

siverpoo! 

1738. PERMANENT and ELectRo-mMaGNets, &c., 8. Russell, Brooklyn, U.S. 

= Joints of Steam &c., P. Samson, Forest-hill, 

ndon. 

1742. Bicveves, F. W. Jones, Exeter.—28th April, 1880. 

530. Harvestine M B.S: Ison, Britannia Works, Banbury. — 
A communication from C W. Marsh, Sycamore, Illinois, U.3.—6th 

T W. Long and W..Trow, Birming- 

. MerricaL or Tun-pisu, W. Long an Ww, 
ham,.—7th February, 1880. 

1127. Preventino Incrustation of Borters, H. J. Strand, 
London.—A communication from H. Heimann, Cologne, any. 
—16th March, 1880. 

1243. Preservine Meat, C. H. F. Schneemann, J. C. H; Baass, and 
C. H. F. Miller, Hamburgh, Germany.—23;d March, 1880. 

1337. Emery WHEELS, J. Pearson, Mortlock- ens, Harders-road, Peck- 
ham, J. Whitstone, Queen Victoria-street, London, and R. R. Gubbins, 
Park-road, New-cross, Kent.—lst April, 1880. 

1413, Feepine For. to Furnaces, W. Garner, Salford.—7th A 1880, 

of Noxious Sewer Gaszs, H. P. Boulnois, Oth 

1488. Steam Enaines, K. W. Jurish and J. H. Lewis, Widnes.—-Partly a 
“Tan . Proell and Scharowsky, Dresden, Germar.y. 
—-12t il, 

1519. Scovatne, &c., Woot, J. McNaught and W. McNaught, jun., 
St. George’s Foundry, Rochdale.—14th April, 1880. 

1544. Grinpine and Potwurne, R. J, Edwards and A. Edwards, Curtain- 

, London.— 15th Apri, 1880. 

f Warer into a Suir, C. Nichols, Kingsland. 

. Rotitne Mera.uic Rops or Bars, A. Berry, Tinsley, near Rother- 
ham.—19¢h April, 1880. 

1637. Propuctna PHotoorapPus, G. C. Bell, Brooklyn, New York, U.S. 

1639. Arn Compressors, &c., E. Hunt, 

1641. Reoisterine Speen, &c., B. Tower, Grote’s-place, Blackheath. 

1643, Looks and Latoues, J. Kaye, Kirkstall, near Leeds. 

Pictures, Lerrers, &c., A. Martyn, Pentonville-road 

ndon. 

1649. ELscrric Lientino, W. R. Lake, Southampton- , London. 
from H.. 8. Maxim, Brooklyn, New York, U.8S.— 

prt, 
1651. Raising. and Cory, &c., E. Ed Southam: 
dings, London.—A communication from Messrs. Van Rie 
and Howwens, Rotterdam. 

1653. Gas and Arr Enatnes, C. G. Beechy, Nottin; 

1655. Macuines, E. M. Knight, chester. 

1657. Steam Pumps, C. P. Deane, Springfield, Massachusetts, U.S. 

1659. Lamps, M. Poplar, London. 

1661. Disti1LLine Coat, &c., J. G. ‘Beckton, Middlesbrough-on-Tees, North 
Riding of Yorkshire. ‘ 

1662. Gas Cooxine Apparatus, F. W. Hartley, Union-grove, Wands- 


we Surrey. 
ATMOSPHERIC Enoines, W. W. Harwood, Mansfield, 
or: 


1665. Prorractors, H. Johnson., jun., West Bromwich. 

1667. Tramways, &c., F. G. M. Stoney, Westminster. 

1669. BoiLers and Conpensers, W. R. Lake, 
London.—A communication from E. J. Molera and J, C. Cebrian, 
Francisco, California, U.8.—22nd April, 1880. 

1673. Brovc.xs, E. C. F. Utto, Peckham. 

1677. Castors, V. H. Jones, Coventry. 

167. Horse Crorus, W. Jenkinson, London Wall, London, and J. F. 


Mayman, Batley Carr, Dewsbury. 
1681. THRostLE Frames, J. H. J » Lincoln’s-inn-fields, London.—A 
Lancashire, Paris, —28rd April, 


ea from Tristram and 
1683, WaTeR Waste PRevENTERS, T. C. Mathew, Camden Town, London. 
1635. Faciuitatine the Startine of WHEELep Veniciss, H. J. 

pera London.- A communication from R. Liebig, Reudnitz, near 


pzig. 
1687. Tires For WHEELS, 8. Hill, Southwark, and G. E. Williams, East 
Dulwich, Surrey. 


1689. Kwire and FoRK-cLEANING Macuines, J, Cherk, Southampton-build- 


London, 
1691. Excavatine and Removine Eartu, &c., E. Edwards, Southampton- 
buildings, London.—A communication from VY. Kietechoten and 
Howwens, Rotte: 


m. 
a> en for Raitways, &c., J. W. Dyson and J. W. Stroud, Gosport 


‘an 
bey for W. R. Lake, Southampton-build- 
gs ndon.—A communication from A. F. Cooper, Uambridge, 
Massachusetts, U.8.—24th April, 1880. 
1697. Stanps for Spirits or other Fiuips, &c., J. C. Grinsell, Charterhouse- 


mdon. 

1699. Governors, W. T. Clark, Crick, near R and W. H. Ash 
House, The Oval, Bedford. 

1701. Vessets or Hoipers, T. White, Birmingham. 

1703. Wueets to Axes, D. Foster, Sheffield. 

1705. Baru or Liquip Compounn, L. A. Davies, West Brompton, London. 

1707. Dressina, &., CrusHeD Grain, A. W. L. Reddie, Chancery-lane, 
London.—A communication from P, G. Caens, Puris. 

er Macuines, A. A. 8S. Mort and J. Walker, Glasgow. —26th 


pre 

1748. Fu..ine Stocks, L. Webster, Dewsbury. 

1750. Cutting Ciay into Bricks, &c., R. Garsides and G. Sewell, Barton- 

Expanpers, G. Sonnen’ jueen Victoria-street, London.— 

ETALLIC RAILWAY SLEEPERS, A Southampton-buildings, 
os communication from J. A. J. Ventherin Chateau de Rans 
ura. 

1760. Liqoor Cass, J. N. Mappin, Queen Victoria-street, London.— 
29th April, 1880. 

1768. TiLT1nc Barrets, W. Horner, Manchester. 

1770. Wire Ropes, W. T. Cheesman, Hartlepool. 

1778, CoupLine Apparatus for RaiLway Veuicies, W. R. Lake, South- 
London. - A communication from G. W. Bolton, N. 
Munro, and D. McLeod, Detroit, M , U.S. 

1780. Transport Apparatus, H. Rider, Wellingbo: » Northampton. 

—A communication from . Passmore, Philadelphia, Pennsylvania, 

1788. Braby, Fitzroy Works, 

REATING, Ferrvernous F. Fi Ww 
Euston-road, London.—lst May, 1880. 


Inventions Protected for Six Months on the Deposit of 
Borers, E. A. Bourry, Saint Gall, Switzerland.—l4th May 
1996. Grinpina, &c., Grain, W. Clark, Chancery-lane, London.—A com- 
from 6. Milbank, Chillicothe, Livingston, U.S.—14th May. 
1998. Maonero-evecrric Macuuves, W. R. Lake, Southampton-buildi: 
communication from C. A. Seeley, New York, 
lay, 1879. 


Patents on which the Stamp Duty of £50 has been Paid. 

1926. Currine Corks, A. Robert, Rue du Delta, Paris.—17th May, 1677. 

1958. Propvctna and Ustxa Nrraic Actip, B. C. Molloy, Temple, and 
J. D. Warren, South Kensington, Londou.—isth May, 1877. 


| 
4 
{ 
{ 
— | 
| < 
- 
as been si fitted out for the Kastern trade, an er | 
tell me what force must be employed to keep a body Connenting 7 
at the rate of 64°4ft. per second from er velocity 
Will the retarding force equal the weight of the body descending, | oo Eo 
or half that weight, or twice that weight? May I also ask him ee 


&c., M. Nelson, Rue Bergtre, Paris, and H. Pic, Rue 
Borters, G. Sinclair, Leith, Midlothian, N.B.— 
23rd May, 1877. 


1994. Fosisaine, &c., Woven Fasrics, W. W. Urquhart and J. Lindsey, 
Dundee.— tnd May, 1877. 


ton, Su 
2719. Sewine Macurxzs, T. Low, B ry 
2051. TaeaTinae METaLiic SURFACES, Bower, Saint eots.—26th May, 
2118. Musica Iystrumerts, M. H. Collins, Massachusetts, 


May, 1877. 
2013. Steam Enoives, W. De May, 

Deeping Sain 
Spalding Common.—24th May, 


Rowan, 
2028. Cuttivatine Lanp, UC. H. Plo 
Nicholas, Spalding, and W. 8. Re: 
2041. Apsoerine Compasens, F. Frasi, Brewer-street, Woolwich, and W. 
bury, ‘London. —25th May, 1877. 
= = Hats, &e., . Vero and J. Everett, Atherstone.—26th 
lay, 187 


. Cuarotnc, &., Gas or other Retorts, 8. Pitt, Sutton, Surrey.— 
12th June, 1877. 


Patents on which the Stamp Duty of £100 has been Paid. 

1809. Ratstnc and Loweriwe MareriAts in or out of Water, &c., W. F. 

1842. ™s, M. Thompson an’ Thompson, Halifax, Hodgson, 
Tong Park, Baildon. Polat Day, 1878. 1873. 


Notices of Intention to Pre Proceed with Patents. 

127. Sears, D, Ward and T. Birkhead, Sheffield. —12th January, 1880. 

179. Heatina Water, C. D. Yates, Brunswick House, Margate.—15th 
January, 1880. 

206. Sweerine Macutves, J. Mitchell, Dublin. 

209. Bets, &., J. x Hildebrandt, Market-street, 
Manchester.—A communication from F. 

218. Countino, &., Votes, &c., H. C. Symons, George-street, Blackfriars- 
road, Southwark. /—17th 1880. 

228. Exastic Merautic Packinos, J Wills, Sheffield. 

Rettie, Hat! tton-garden, London.—19th January, 


Coat J. Haddan, Strand, London.—A com- 
munication from J. Weidtman. 

243. Poriryinc Waste Waters of WooL-wasHING EsTABLISHMENTS, &c., 
J. C. Mewburn, Fieet-street, —A communication from E. 
Neumann. -20th January, 

EPARATING Waxy, &c. ~crescen 
Manor-street, Chelsea. 

258. Carprnc Enornes, 8. H. Bickham, jun., and W. Houldsworth, 
Pendleton. 

260. Securtne Lamps, H Wallis, Brighton.—2lst January, 

277. Brewers’ Worts, &., C. A. Moss T. Stock- 

and R. W: Mortimer, Lo 
. VELOCIPEDEs, © mdon. 
289. Licutine, &., Gas, W. ildings, London.— 
aft communication from C. Westphal 
. Drawine Corxs from Borrves, A. Nelson and J. 8. Brenchley, Mar- 
January, 1880. 
Se Tramways, M. Macleod, Oxford-chambers, Man- 


301. for Borries, H. ion Ly R. Edwards, 

315. Generative Execrricity, W. R. ildi 
don.—A communication from E. J. and E. 
January, 1880. 

Srrainine Paver Por, H. White, 

Borrirs and Stoppers, A. Specht, Ses communication 

C. Richter. —24th January, 1880. 

335. Heatinc Feepwater of Steam Borers, G. Weir and J. Weir, 

w.—26th January, 1880. 

370. pee Macurnes, H. J. Haddan, Strand, London.—A communi- 
cation from W. Duffus. 

388. lron and Sree, 8. G. Thomas, Queen’s-road Villas, Wandsworth- 

, London. —28th January, 1880. 

440. Warcnes, F. Silveston, Coventry. —3lst January, 1880. 

452. Sueepskins, A. C. Henderson, So ithampton-buildings, London.—A 
communication from P. Puech. 

453. Preparinc SHeer and LaMpskins, A. C. Hend n, ithampt 
buil , London.—A communication from P. Rs February, 


426, Carriages, &c., J. MacLachlan, Glasgow.—4th February, 


530. Harvestinc Macutnes, B. Samuelson, Britannia — Banbury.— 
A communication from C. W. Marsh.—6th February, 1 

685. Hoarpinos, F. Sage, High London.—17th 1880. 

842. Propucine Evecrric Liout, A. M Clark, Chancery-lane, London.— 
A eg cra from L. J. Bouteilloux and W. Laing.—25th February, 


929. Venicies, W. P. Thomson, High Holborn, London.—A communica- 
tion from T. T. Prosser.—2nd March, 1880. 
am, W. J. Williams, Cambrian View, Chester.—8th March, 


1196. Macuines, J. F. Walters, Queen’s-road, Bays- 
INVERTING Sea WATER into RESH WATE Ply- 
mouth.—22nd March, 1880. 
1378. Preparine Purr, H. J. Haddan, Strand, ee —A commu- 
nication from Messrs. Reinicke and Jas: 5th April, 1 
1512. Urtmisive ALKaui Waste, &c., W. A. , Chester Chemical Works, 
Saltney, near Chester.—13th April, 1880. 
1519. Scourine, &c., Woon, J. cNaught and W. McNaught, jun., St. 
e's Foundary, Rochdale.—l4th April, 1880. 
&c., of Locomotives, N. Clayton and J. Shuttleworth, 


C. T. Hulet, Tyderwen Maesteg, Glamorgan- 

1613. Heatixa, ‘yu. and G. E. Pritchard, Bishop's 
Stortford.—20th April, 1880. 

1649. Evecrric Licutine, W. R. Lake, th ton-buildings, London. 
—A communication from H. 8. April, 1880. 

1657. Steam Pumps, C. P. Deane, 8; Massachusetts, U.S. 

1667. Tramways, F. G. M. Stoney, oo he —22nd April, 1880. 

CruciBizs, &c., 8. A. Peto, South Kensington, 
— sor 

1687. Tires §. Hill, a. Surrey, and G. E. Williams, East 
Dulwich.—24th April, 1880. 

1698. Bucket Lamps, C. T. Brock, South Norwood, Surrey. 

1704. Ecvecrric Lamps, H. J. Haddan, Strand, London.—A communica- 
tion from A, Bureau.—26th April, 1880. 

1780. TRansrortine or Removino Eartu, &c., H. Rider, 

1782. Sweerinc Macutyes, J. H. Johnson, Lincoln’s-inn-fiel ids, London. 
—A communication from E. G. Passmore.—30th April, 1880. 

1996. Grinpine, &c., Grain, W. Clark, Chancery-lane, London.—A com- 
munication from G. Milbank. 

1998. MaGNeTo-ELEcTRic Macuings, W. R. Lake, Southam -buildings, 
London.—A communication from C. A. Secley.— 14th ‘ay, 1880. 


All ms ha f such icati 
Commissioners 


at the office of the wthintwemtpene after 
date. 
List of Specifications blished qasine the week ending 


y 22nd, 1 
8116, 2d.; tang! 2d.5 3360, 2d.; 3421, 2d.; ik 6d.; 3522, 2d.; 3612, 3 
9, 8894, 2d. ; 8947, 6d.; "3987, 2d.; 3991, 6d.; 


E 

iz 


4 4169, 2d.; 
4179, 2d.; 4180, 4d.; 4182, 4184, 4a: 4187, 2d.: 4188, 


BES 


4d.; 

6d.; 
oar 7 : oo 6d.; 4301, 6d.; 4307, 8d.; 4309, 
4324, 4d.; 4325, 4d.; 4351, 
6d; "649, 64.; 749, 4d.; 773, 


THE ENGINEER. 


ABSTRACTS OF SPECIFICATIONS. 


2190. Fire Briwces or Steam Fornaces, W. Ander- 
son.—Dated 3rd June, 1879. 

This relates to combination with hollow bridges for to 
the products of tion in the furnaces of stationary, locomotive, 
upon the side of the bridge 
presented towards the fire, or upon both the said side and the top. 
2579. Fornace Bars, @. well.— Dated 26th June, 1879. 4d. 

projections ; whilst others are. formed w: ith grooves 
recesses to receive such The d has a slot hole 
a therein, so that J burnt it may be raised again i. with the 
‘urpace bars. 


3428. Duriuusxa Apparatus, L. A. L. Irving.—Dated 26th August, 1879. 


—( Void. 

that the boiling points of liquids are lowe tine 
pressure under which they are boiled. 
3569. Bicycres, C. F. Foster.—Dated 5th September, 

This consists in the combination of the saddle frame and the spring in 
one solid piece. 
PACKAGES FOR Goons, R. Hutchinson.—Dated 5th Septem- 

This consists in forming the aed thiskues k: ¢ 
veneer or thin wood cut to the requiced and thickness by knife cnife 
saw, or any other means while under aieatie process. 

'O8. anp Sroprers, W. B. Fitch.—Dated 16th September, 1879. 

—(Not with.) 2d. 
ws eget toa means for drawing off a portion of the contents as 


teeth gearing with a jon with sixteen teeth fixed 
on the axis of the cylinder, which works ths keys. a6 the latter 
wheel ee the mec! which causes the musical box to play @ at the 
the hours, when the musical box is placed in a clock case 

and Sanctted with the movement. 
3717. Pruvrinc Macuines, H. A. 16th September, 1879. 

and lith 

printing machines with a tal te het a sheet 
ee! 


2001. EB. Zerkowsky and C. Reimers.—Dated 22nd September, 
1879. 

The lamp is composed of a closed chamber forming the burner, through 
which a tube provided with a slot tube extends above and 
below the chamber and holds the wick, which is raised or lowered by 
means of a key provided with a toothed wheel, the teeth of which enter 
the slot in the tube for the purpose. The bottom of the burner is screw- 
threaded so as to screw into its reservoir, which is provided with an 
inverted truncated cone or funnel. By causing the tube to through 
and below the chamber and to enter the cone or funnel, all overflow of 
the oil is prevented. 

3805. To a Surrace, J. T. Wright. 
—Dated 22nd tember, 187: 

A rectangular table is divided by stripe of iron into as many divisions 
the table, and along and parallel with one edge are placed as many ink 
ducts as there are ivisions, and in front of each is a Sealer plate which 
revolves intermittently each time the distributing roller passes over it. 
At right angles to the strips are p pieces of wood or iron of such 
height that the tops are level with the plates; the distributing roller 

amy ooh with ink from the ducts passes over the plates and 
on to these , weed or iron pieces, 

. Composition FoR Protecrinc Suirs’ Borroms, &c., G. F. 
Fdwards. — Dated 22nd September, 1879. 
For the first coat the paint consists of boiled linseed oil, amber resin, 
a and lime poly eae oxides of iron, American spirits ts of turpen- 
tar. When this coat is dry 
a po ben coat is consisting of linseed oil, amber resin, baryta 
and lime compounds, oxides of iron, varnish, American na of | ay 
tine, refined 1ed lead, arsenic, hept and its h 
carbolic acid, and ground litharge. 
Brakes, A. C. Boothley.—Datec 25th September, 1879.— 
(Vo 

This relates to improvements on patent No. 1447, dated 12th April, 

1879, and consists of a) applying the electric current by suspending on each 


tar, 


May 28, 1880. 


$911. HAVING REMOVABLE RECEPTACLES, G. W. von Nawrocki.— 
September, 1879. communication. vot pre proceeded with. 


The vided with a restricted opening or neck, into 
witch fits the neck: of tine pam which ts faxed to the seat, the latter being 
cael ie ane atthe back, so that when it, together with the pan, 
is raised the is tes to be removed. 

3912. BaLancinc Pennant Lamps, J. Imray.—Dated 29th September, 1879. 
—{A with.) 2d, 

This relates to a means for A lamps so that they can 
usual counterweights, 

3913. Are Compressine Exores, 4. Davis.—Dated 29th September, 1879. 


—(A communication.) 6d. 
air of a at 


This relates to the use for compressing 
having its ports governed by a slide in 
having its piston rigidly connected to the piston of thes pump wren dh te roa a 
heavy reciprocating weight. 
3914. AND OTHER J. Varley.—Dated 29th September, 1879. 


—(Not with, 

This relates portly to thet class of hair brushes the back and handles 
of which are made of some pl lastic material capable of being moulded 
into the required shape, and the brush of metal pins in place of bristles. 
$915. ror Street on Roap Tramways, W. 29th Sep- 

tember, 1879. 6d. 

This consists, First, of a rail having a eo narrow groove or 
channel on its under or bottom side ; Secondly, ssa. cast iron 
inverted | bearer, standard, or support, on inion the 
$3916. Sprsxinc DovuBLinc Macninery, J. Bastow and 

— Dated 29th September, 1879. 
This consists in the forming of a “flyer,” whether inverted a4 
with a bridge attachment in conjunction with a spindle f 
of or connected with the same, such spindle being the turning A. 
within the spinning bobbins. 
$8017. Manuracrurtnc FuEL AND OTHER Propucts From &c., G. 
Wilson.—Dated 15th September, 1879.— (Not with.) 4d. 

This relates to machinery for drying, moulding, and otherwise pre- 

paring or treating peat, to manufacture the same into blocks for fuel. 


consisting of a number of sample tubes communicating at one van te 
pipes with the different atmospheres to be tested, and at the other 
ith an exhausting receiver or yon 
$3919. Lavarories, WaTeR-cLosets, &c., 4. and R. Smith.—Dated 30th 
September, 1879. 6d. 

This consists in the construction of a self contained lavatory having a 
hinged or other folding or swinging basin capable of being canted or 
turned end closed up when not in use, and preferably fitted ina cabinet _ 
with or without clean and waste water tanks. 

8920. Gas Reoutators, H. J. Haddan.— Dated 30th September, 1879.—(A 
communication.)—(Not proceeded with.) 2d. 

This relates to a gus regulator consistin; +" of a thin ball of india- 
rubber or other clastic material open on inlet side, and enclosed in a 
cylindrical casing wholly or partly of glass or other aenanee material. 
3921. Pranorortes, W. H. Nye.—Dated 30th September, 1 6d. 

This consists in the manufacture of pianofortes in hich, the strings 
are arranged to pass on both sides of the sound-board bridge, whereby 
the strain upon the sound-board is wholly or partially done away with. 


3922. Looms ror Umyin, J. Conlong.—Dated 80th September, 1879. 
proceeded wi 


th.) 2d. 

This relates to improvements on patent No. 487, dated 15th February, 
1872, and consists iu simplifying the shedding apparatus, 

8923. TREATMENT IRON FOR THE MANUFACTURE OF STEEL, G. E. 
-—Dated 30th September, 1879.—(A communication.)—(Not pro- 
ceeded with. 

This consists in adding to the dephospborised metal, after removing 
the basic slag, a corresponding quantity Ot sufficiently heated Bessemer 
pig iron, whereby the metal under treatment is again raised to the neces- 
sary degree of heat to cause it to become liquid. 


3924. J. Webster.—Dated 30th September, 1879.—(Not 
proceeded with.) 2d. 
The pulle. or Yulleys are fixed on their and the 
dle itself in bearings in the framework of the ch a manner 
at both the pulley or pulleys and the spindle shall a "free to rotate 
independently of each other. 
$925. Composine anp DistrisuTine Type, H. J, Haddan.—Dated 30th 
September, 1879.—(A communication.) 6d. 
This consists in the application of a leather endless band for trans- 
eye the type in combination with a depositing apparatus which drops 
type upon various points of the nae and breadth of the said band, 
the type being stored in piles arranged in rows of perpendicular com- 
partments actuated by keys or other suitable devices. 


8926. Tastes ERASABLE A. W. L. Reddie.—Dated 30th 


axle of the as a bracket ave bobbins, to which the d 

from the e cores of the bobbins are situated 

at the inner side of th the tires of the wheels, so that when the current is 

sent through the conductor, the cores g thereby converted into 
d against the inner side Wa the tires, and stop or 

retard the motion of that pair of wheels. 

83866. Warter-ciosrts, &c., W. P. Thompson.—Dated 25th September, 

1879.—(A communication.) 8d. 

The closet proper consists chiefly of the following parts :—An earthen- 
ware bowl; an overflow chamber containing a float ball connected by 
levers to and operating a valve ;-an overflow conduit with the rgel at 
bottom ; a cast m trunk below both overflow conduit and bo 
another float ball operating the flow of water to the vacuum chamber bored 
the supply cock. 

3889. Frsrovs A, M. Clark.—Dated 27th September, 
1879.—(A 

This consists part; aa the fibres to be combed by means of 
anipper toa wieder cylinder or other comb (whose teeth are of pro- 
gressive fineness and very ined) in a direction oneh 2 that the 
combined elasticity of the fibres is brought into play to force them to 
enter of themselves deeply into the teeth. 

3890. Fountains axp Waza, P. Michel.—Dated 27th September, 1879.— 
wae proceeded with.) 2d. 
‘is consists in providing the fountain or well with a delivery and 
valve. 
3891. Dampers, Fives, on Carmneys, J. R. Fielding B. Butterworth. 
—Dated 27th September, 1879.—( Not led with. 

In the main flue or chimney below w the side flues at the oven 
or boiler enters into it, a slide or swivel damper is applied to regulate 
the draught. 

3899. Boxes ror Marcues, &., W. L. Wiper 27th September, 1879. 

xes capable on 
lid, as well as by drawing down the inner box or case. wn 
3900. Looms ror Weavine, 0. Pickles, B. Smith, and C. Slater.—Dated 
27th September, 1879. 6d. 

The change wheel is placed on the axis of the taking-up roller, eee 
the number of teeth in the wheel will require to be increased for 
increased number of picks. A clutch is employed, the teeth of which 
are so arranged that when drawn out of gear they allow one or more 
ap to be put in before the cloth is further taken up. On the end of 

e crank or tappet t is a worm w gives motion to a wheel on a 
shaft, having on the other end a worm to give motion to a wheel on the 
end of the taking-up roller. 

3902 CooLinc WaTER Enores, &c., H. 


rforated sides, through which the liquid is thrown out by centrifugal 

oes in drops more or less minute, and cooled by exposure in this state 
to the atmosphere or to a current of air artificially cooled as desired. 

3905. Gas Motors, F. P. Alexander.—Dated 29th September, 1879.—(A 

tes to means for effecting a perfect admixture of gas and air, 

and the roy takes place at each revolution of. the crank, thereby 

permitting of a slow motion of the engine with reduced consumption of 


Locomotive TRAMWAY CARRIAGES, oe, Duncan and W. A. and G. 
A. Wilson.—Dated 29th 1879. 

This relates, First, to for steam ; Secondly, 
to the construction of the wheels ; Thirdly, to the arrangement 
of valve and brake gear. 

3907. WirHpRawINo AND FERMENTED 


3908. Parer THE Wes, J. Clarke. — Dated 290th 
September, 1879. 6d. 


P| of a machine for making paper in the web, with a per- 
=f mes with suction in a segment of its interior) 
Pinced a little above the lower couch roller. 


Sept , 1879.— (A communication. 
This consists e a tablet made of pape d db 
suitable material pre a "compound of 
oxide of zinc, and silicate of esium. 
8302'7. GALVANO-PLASTIC W. E. Gedge.—Dated 30th September 
1879.—(A & 
f the anode and its arrangement in the 
form of a chain, which no its being easily introduced into, and 
withdrawn from; the mould, to follow or ascertain the course or progress 
of the ope tion,” and naturally or of itself the form of hen mould, 
filling whole of the cavity and following the principal sinuosities. 


3928. 8. Maxon, W. R. Lake.—Dated 30th September, 1879.—(4 communica- 


This 6 ‘st in the empl t of varec, sea-wrack, or other marine 
plants or ic matters to } —_ uce by their fermentation in presence 
of phosphate of lime an assimilable manure. 

8929. Winpow Sasues FRAMES, A.M. 80th Sep- 
tember, 1879.—(A communication. with. 

This relates to the metal ic of flat or 
other form in cross oedtion to the meeting edges or joints of casement 
and sliding window sashes and window &e. 

3930. H. Bateman.—Dated 80th September, 1879.— 
cons a one- or 
mat within the nec! 


3931. Catt or rere APPARATUS EMPLOYED IN CONNECTION WITH 
&c., J. H. Johnson.—Dated 30th September, 1879.—(4 


munication. 


ge 


6d, 
This relates to an electric or en pom signal, ha’ 
device connected with a vibratory bs late or strip, an 
d b ive vibrations of the said plate or stri 


3032. Brick-MAKiInG Macaines, A. Hirst.—Dated 30th 187 


This consists, First, in a sliding block in connection and combination 
with the presser dies and dies. Secondly, in the use of a recess 
plate in combination with a slotted lever for operating the same. 
3933. Peuramno Jute YARN For Quick Matcues or Fuses, W. Brierle 
— Dated 30th September, 1879. - (A communication.) 2d. 
ann poner in the emplo; —y of a solution of one part sugar of lead, 
dissolved alum, an part glue with water. After s 
the Jats yarn some days in the s elation itis dried and spun into q' 


Bicycuss, &c., H. J. Lawson.—Dated 30th September, 1879. 6d. 
This relates to the 2) ir-¥ to bicycles having ordinary s 

wheels, and ia —_ hind wheel is the smaller, of an arrangement 

for driving th 

~ AND H. Barrett.—Dated 30th September, 1879. 


ge floating or gravitating bottle stopper 
coating of & a hollow sphere of glass, earthenware, or like vitreous 
wing inherently a park specific gravity than water. 
MECHANISM FOR GRIPPING AND RELEASING CorDs OF BLinDs, &c. 
8. Goff and F. Potter.—Dated 80th sane 1879. 

This relates to the combination of erippin Lag A with a carrying lever 
for gripping and releasing the cords of Vene' 

8937. G. L. Pauly.—Dated 1879. 6d, 

One feature of this invention consists in an improved construction of 
the runner and its combination with tongues and notches upon the 
stick by means of a ferule or a small nail or screw. 

3938. Manuractureor WHITE ae W. R. Lake.—Dated 30th Septembe 
1879.—(A communication.) 6d. 

This relates to the process of manv facturing basis of a by 
subliming unroasted galena (native sulphuret of lead), 
volatile nae and then co! en the fumes. 


“of levers is not used 
releases an apparatus 


‘ 1993. Trimminc Bevet and other GeanrinG, J. Smith and J. Course, 
ah 
! 
$3711. Mecuantsu ror Mosicat Boxes, 4. Browne.—Dated 16th September, 
1879. —(A communication ) 8d. 
A barrel carries a wheel with eighty-eight teeth gearing with a pinion 
i 3918. TestInc THe ATMOSPHERE OF Minzs, &c., 4. M. Clark.—Dated 29th 
September, 1879.—(A communication.) €d. 
q 
i 
The water to be cooled is discharged into a hollow vessel with 
Od., $191, 18., 2192, >| 
4199, 6d.; 4200, 6d.; 4201, 6d.; 7 = 
4208, 4d.; 4209, 2d.; 4210, 44; | 
4216, 8d.; 4218, 4d.; 4220, 2d.; ; 
4228, 8d.; 4229, 6d.; 4230, 2d.; ; 
4235, 2d ; 4236, 6d.; 4237, 4d.;: >| 
4244, 6d.; 4245, 6d.; 4246, 2d.; | 
: | This consists in connecting, by means of pipes, an engine or pump and 
; | a vessel containing an intermediate receptacle or regulator, when the 
| said receptacle or regulator is provided with a self-acting valve opening 
*,* Specifications will be fo | (A communication.)—(Not proceeded with.) 4d. 
receipt of the amount of price and postage. Sums a must be | This relates to that class of fluid meters in which the opening and 
remitted by Post-office order, made payable at the Post-office, 5, High closing of the inlet and outlet valves is effected by 
Holborn, to Mr. H. Reader Lack, her Majesty’s Patent-office, Southamp- levers actuated by means of a float, but the sy: 
ton-buildings, Chancery-lane, London. { directly for opening and closing the valves, but only’ 


98, 1880. 


tn which the opening and closing Ss footed automatically by means of 
weights on levers. 
S041. urna J. Ferguson. — Dated 1st October, 1879.—(Not proceeded 


either in one 
light. 


3942. BoILers, AND ror Heatine WATER, 
Ar, &c., C. Shaw,—Dated 1st October, 1879. 


consists in the of ap 
ox oher gus oF sea wlth curved maton 
alterna sides of 
one al another, such water (or air) having passing 
between them. 
83943. Gatvanic GENERATORS, 4 —Dated 1st 1879. 6d. 
This consists in the use and em) of sulphate, ni! 


trate, chloride, 
or ployed. of tin in those batte: zinc is most 


employ 
INDOW J. Gillings. 1st October, 187! 
is covered with or other material. 


3945. mation) F. Kuntze.—Dated 1st October, 1879.—(4 commu- 


is relates to the atest a rack and pinion turned by a 
ting the box of cart on i fe 
the desired height or lowering it. 
pod Copryina weer: H. let October, 
manrunication procecded wi 
in mountin; tng the copying substance upon a roller turned 
by a crank or otherwise an upon by an adjustable press roller. 
3949. SrircHinc For SEWING MACHINES, W. von Naw- 
rocki.—Dated 1st October, 1879.—(A communication. 


This relates to the construction of apparatus aj tie to a se 
machine, whereby a rec’ and rotating hook 
throw-off strikes are made to operate in peenitnation with the ordinary 


sewing mechanism for button-hole stitching. 
3950. Barus, Tanks, &c., @. Smith.—Dated 2nd October, 1879.—(Not pro- 
ceeded with.) 2d. 


This consists in making the oyher mite of such vessels of cast iron or 
other metallic plates, w: together by dovetail or equivalent 
joints, the org being made water-tight. The interior of such plates is 
ed with tiles, gluss, or marble, or other mate: 
$051. Cooxine Apparatus, J. A. R. Hildebrandt.—Dated 2nd October, 1879. 
—(A communication.)—(Not proceeded with.) 2d. 

The bottom pant or base of the apparatus consists of a vessel open at 
the top and vided with draw off top feet, and a central tube or 
funnel which is fixed to the bottom for admission of air, so that the vessel 
forms an annular s which may be yr with water; the gas supply 
pipe with suitable burner is placed near the top. 

3952. Apparatus ror Mootpina Traps For WaTER-cLosETs, &., I. 
M. Smeaton.— Dated 2nd October, 1879. 6d. 

This consists in the construction of moulds and cores in sections for 
the production of castings of lead or other suitable metal or material for 
traps for sanitary arrangements and other purposes. 

8058. Rorary Enaines AND Pumps, B. Tower.—Dated 2nd October, 1879. 


6d. 

This consists in the construction of a rotary engine or pump wherein 
the fier of a spherical casing is divided into spaces, having their 
capacities successively and alternately varied by the revolution of Pplades 
around axes radial to the “— to which the blades are jointed. 
3054. Ow Sritts, H. J. Haddan.—Dated 2nd October, 1879.—(4 communi- 

4d, 

This consists of a still for volatilising oils by heat, provided with 
pve partition plates adjacent to the heating surfaces, an 

s for a free circulation, whereby the oil is as in 
pokes with the heating surfaces in separated quantities. 
8956. , J. Dodge.— Dated 2nd October, 1879. 6d. 

This relates, First, to rolling bars for piston rings and other articles by 
means of spiral pon nae or patterns formed in the surface of the rolls (or 
in bushes); Secondly, to bending, forming, or sha; ing piston a ws 
other articles by the use of a stationary an ”a movable ie ; Thirdly, to 
cistern for oil or other liquid placed beneath the heating "chamber, ana 
the stand raised or lowered by a piston or otherwise, by which means the 
reser ring or other article can be raised into the heating chamber and 

lowered into the liquid, and returnei into the heating chamber for tem- 
pering without being removed from the stand. 
3957. RerriceRatTinc VENTILATING APPARATUS, P. M, Justice.— 
Dated 2nd October, 1879.—(A communication.) 6d. 

Air is compressed to any desired pressure, and then allowed to return 
to its normal pressure, all the energy of the compressed air being utilised, 
and the maximum degree of cold due to the conversion of the heat into 

is produced b; ply of air admitted to 

tha the of compression of the air. 
3958. Porrine AND Suirs’ Boats, J. Hudson.—Dated 2nd 
October, 1879. 

This consists, Fant, in in always the ee outside the davits ; 
the davies e on gantries or 
8059. Mepico-catvanic Etecrrope, L. 2nd 

October, 1879.—(Not proceeded with ) 2d. 

Tri. thin copper and zinc plates of the form of oe Ss of a 
circle are fixed in alternate order on one or more Jo ae lh 
discs of stiff cotton, linen, or woollen cloth, or other suitable material. 
8960. FounpaTIon ror NEEDLEWORK on Cuairs, &c., J. North.—Dated 

2nd October, 1879. 6d, 

This in a foundation for needlework, forming also the seat or 
panel of a chair or other article of furniture, consisting of two or more 
superposed but not interlaced series of parallel cords stretched across the 
frame of the seat or panel, the one series crossing the other series at right 
angles or otherwise. 


Tosacco Pipes, F. S. Brown.—Dated 2nd 1879.— 


mins tes to a device to be art in pes by the 
ve action of the gases genera tguttion of a ofa vewuvian pipe- 
lighter or other analogous Arr of the pipes. 
9062. STOPrERING Borrtes, &c., J. Watson.—Dated 2nd October, 1879.— 
(Not proceeded wit; 2d. 


This of a tia or sto, en 
tly attached to the neck or 


socket, the valve se kept in position 
aff ‘or passage of water 
5084. 0 ENTRAL-FIRE CasEs, C. 8. Bailey.—Dated 2nd October, 


This co: arran, a cu) per with its lip or turned- 
case, so as to produce a gas-tight cartri 


the he projecting lugs, which 


A holder is employed Gies be a vaca of wood, or other material, 
with rollers at a convenient distance that the 
ming may be wound thereon as on a solid ody o a corre- 

e 


DrinxiNo A. Dunn.—Dated 8rd October, 1 
consists in reducing the bulk or cubical contents oa dees 
hea! too large, by grinding or cutting. 
30677. THE SuprLy or WATER TO &e., W. 
Nunn. — Dated 3rd October, 1879.—(Not proceeded with.) 2d 
The supply of water from a ball or such like tap enters a holder or 
container, which is suspended on pivots epplied, or the holder is other- 
wise balanced, so that the tendency of it is aol ashe at rest ‘oaie 
filling and the rising of the float for closing the ° 
ror Macic Lanterns, &c., @. 3rd October, 
cells in the ends of the ot 


8960. Mayuracrure or Ha and wards.—Dated 
This e parts prod sweep 
curl formed upon the sides of that brite 


bh Carriages, J. R. Towers and C. Berry.—Dated 3rd October, 1879. 


This relates to the it of hich 
= “ arrangement of carriage by w! the horses can be 


80°75. Cuarrs ok Watt Boxes ror Jo! R. Beckett,—Dated 
October, 1879. 6d. 


- This relates to the aj tion in 
fire attacking the ends of 


THE ENGINEER 


8976. Tre &e., B, Hunt.—Dated 8rd October, 1879.-(A com- 


This consists princi al clock face externally 
either directly or in- 


397 


4005. Hats, F. H. F. Engel.—Dated 4th October, 1879.—(A 
commun 
This consists in the ened shape of the hat leather or lining, to which 
is fastened a band, both =e beter furnished with a number of 
tions in combination wi inner elastic band or flat Spring, e ends 
of which are fastened to the leather or lining, the whole forming an 
elastic lining for hats. 


J. B. Liardet.— Dated Ath October, 1879.—(Not proceeded 
to the shank of the anchor, 


on the meridian ring, an porting. 

| inde in arran the which rotates the globe and 
the index hands e clock extern of the ye and in su a | cor 

it by the ena ring either di y or ‘indiree irectly ; ; in mi g the 
meridian ring with a circular eye or yoke at that pole at which the polar 
dial is to be em yee the latter being arranged therein ; in constructing 
the meridian and su’ stand more simple than 

ond in dial, so as to obtain a comparatively 
unobstructed view of the globe’s surface near its pole. 


$0'7'7. Sasues Frames, &c., B. Davey.—Dated 3rd October, 1879. 
This relates to means whoreby the sashes can be readily fixed at various 
partially or entirely removed from 


heights and either from their frames for 

cleaning or for other purposes. 

39°78. Groovep or TaBLes oF TyPE DisTRIBUTING OR CoMPOSING 
— J. Lever.—Dated 3rd October, 1879.—(Not proceeded with.) 


The plates are formed of a suitable or compo: 
ed. by means of a roller, which consists of 
on a spindle. 
8979, ConveRTING Hives Skins into LeaTHer, J. Dayer.—Dated 3rd 


tes to the employment of pearl ash and soda ash. 
8980. SeLr-acrinc APPARATUS FOR TREATING Sewaag, 
&c., R. Wild and H. Ledger.— Dated 8rd October, 1 ls. 

The ids are mixed with suitable p recipitates, then 
through settling and filtering beds, and finally,through a cellular filtering 
apparatus, 

8981. WovEN Fasrics, H. Mann.—Dated 8rd October, 1879. 
—(Not proceeded with.) 2d. 


This consists in ornamenting woven fabrics by perforating or embossing 
and perforating patterns on them 
8082. Manuracture or Woven Fasrics, H. Mann.—Dated 8rd October, 
1879.—(Not proceeded with. 
The warp is prepared with alternate strips ¢ yarn spun from silk 
wool, linen, cotton, 25 Ciyard fibres. This warp is placed in a loom, and 
the weft consists entire ly of cotton or other thread. 


3983. Sxares, @. F. and Addy.—Dated 8rd October, 1879.— 


—(Not 
to for skates which will dispense with the use 
straps. 
3984. Prosectites, M. Russell.—Dated 3rd October, 1879.—(Not pro- 
mie flat-headed, or partial, with int or boss 
ec e fla! or 80, a or 
fing from the centre of the "head, thave rin 
Rte g the bore of the gun, and being the only portions that touch it, 
order to diminish friction, one such ring being at centre of projectile. 


8085. Stream Boers, G. W. von Nawrocki.—Dated 8rd October, 1879.— 
—(A communication. ) 
This of a t combination with and applied to a 
boiler, and with a deaton vet "the bars of which may be adjusted as 
to their angle according to the fuel used, and provided with the usual 
means for preventing the formation of smoke, and for promoting the 
perfect combustion of the fuel. 
83986. Tires, WV. J. — Dated 3rd October, 187! 
This consists in tae thet wih 
teeth at suitable and numerous intervals. 
FEeRULES AND Caps FOR UMBRELLAS AND Parasois, F. 4. Harrison 
and C. Priestland, — Dated 8rd October, 1879.—(Not apres with.) 2d. 
This consists in making a ferule or cap from a blank of sheet brass or 
other ductile metal or alloy in the form of a tube closed at one end. 
$989. VenzER-curTinc Macuines, F. H. F. Engel.—Dated 8rd Octoder, 
1879.— (A communication.) 4d. 
The cutting knife has a double motion, that is, besides its forward and 
backward motion it receives a reciprocating side motion. 

8990. OrxaMENTATION or CaouTcHOUC | J. B. Walsh.—Dated 
8rd October, .—(A communication.)—-(Not proceeded with.) 2d. 

This consists in the ornaraentation of caoutchouc articles with oil 
colours. 

83902. Expressine Liquips, PARTIALLY Dryinc, anp Compactine 
STANCES FOR STUFFING &e., J. H. Johnson.—Dated 4th Octo- 
ber, 1879.—(A communication.) 

A tapering casing having a hopper outlet and perforations is combined 

with a tapering screw, the thread of which fits , but so as to turn 
freely in the casing, and thus rapidly express liq and semi-liquids 
from various substances. 

8908. Srays, &c., BE. 4th October, 1879.—(4 communi- 


‘ot proceeded wi 
This Lape ap in forming the stays, &c., with air bags constructed in 
their substance. 


a098 Gas, J. @. Tongue.— Dated 4th October, 1879.—(A communication.) 


Gas oa is combined with seen and put into the retort at the same 
time as the sea or other coal, and is thus made into gas. 
3995. Grass Capsucz, D. Grant.—Dated 4th October, 1879. 

‘A strip of glass ia placed across the to: of the bottle above the cork, the 
two ends taking into opposite holes in the top flange of the neck of the 
bottle, where they are secured by a cement. 

89096. TreaTMENT OF THE SoLIpD Resipves LEFT AFTER THE EXTRACTION 
rrom Inpian Corn, &c., 4. Manbr¢.—Dated 4th October, 

This relates ly to the mode of obtaining alcoholic — from the 
solid residues left chee the extraction of starch from Indian corn, by 
boiling them in water and sulphuric acid under sone, and then 
separately fermenting and distilling the worts or liquid portion. 


Batioons, H. Simon.—Dated 4th October, 1879.—(A communication.) 


—_ consists in the mode of constructing a balloon of several com- 
eS ee by its under surface to and in close con- 
the car or boat. 


$8998. Macuine, H. Simon.—Dated 4th October, 1879.— 
(A communication.) 6d. 

The arm of the drill is made in two parts of suitable Jen the frame 
of the first part swivelling on the pedestal of the 
which carries a spindle on which are fixed pad y id part 
is caused to swivel round the spindle and e drill spindle and 
tools The arm has afree action round each centre and enables the 
operator to bring the drill tool to act on the work in a better manner 

in. formerly. e drill spindle is revolved by straps and pulley, but 
may be revolved by an endless wire rope, 
3999. LAND AND DestRoYING THE COLLECTED WEEDS, 
ted 4th October, 1879.—({ Void.) 2d. 

A Pecprocating blade cuts slices off the land, and a drum takes these 
up and em on to a travelling band, which conveys them to close 
from a boiler mounted on the 
rame. 

Vevocipepes, J. Turner. 4th October, 1879. 

This consists in the application os provided with a pair of 
driving wheels of mechanism saubter ie in the act of steering, one or 
or of the driving wheels is automatically converted into a pivot 


4001. MECHANICAL LOADER FOR FILAMENTOUS AND TEXTILE MATERIAL, 
'. Lemaire.—Dated 4th October, 1879. 8d. 
The fixed card clothing or fitting of pickers or pins with which the 
f cloth 1 Sten furnished is now fixed upon a movable plate, so that 
when the doffin; thes meng iy J comb charged or loaded with materials 
reaches a int, card clothing lowers to let the comb 
more freely, views rote (oy the aid of a spring or of a counterweight), 
after the e of the comb, and upon its return offers it yikes 
pins to free it from the materials and leave them on the table. 
4002. RAMIE AND OTHER Fiprovus H. J. Haddan, 
consists in s and then removing e from 
each half of said sp by a suitable beater acting th 
2008. Enoines, T. Hughes.— Dated 4th October, 1879.—(A commu- 
Not proceeded with.) 2d, 
axles connected to the pistons of the carry 
ends toothed wheels gearing into the w! of the whim 
gin, wil which is ¢ is toothed on its inner circumference of its flanged underside. 
turns on a pivot in a step bearing ie the valve boxes of the 
them esca) condu water into 
reaches nearly to the pipe on 
4004. Prore.iine —" J. H. Johnson.—Dated 4th October, 1879.—(A 


sid dlcharge’ again frm the si, the current Rowing in an oppo 
and again from the ship, the current. flowing in an ite 
a regulated sccordance with the required velocity of 


ot ble of fixed in the gripping position, that is to 

not only capable o; x say, at 

right angles to the shan cmamk, but of being pred from that position, so 

that it can when not in use lie flat along or on the shank of the — 

4007. \ bet J. B. Liardet.—Dated 4th October, 1879.—(Not proceeded 
with. 

A tenon and mortice axle is provided on which the windlass revol 
so that each cable and windlass may act independently, or they may 
together as may be required. 
‘J. B. Liardet.—Dated 4th October, 1879.—(Not proceeded 

wu 

The arms are vided with flukes, and at the upper or stock 
flukes are also yhovided. ; 
4009. Spinpies, FoR J. Brooksby.—Dated Ath October, 

1879.—( Not proceeded. with.) 2d. 

The spindle is made of two tubes, one within the other, the inner one 
being rather smaller than the interior of the outer one, so as to leave a 
narrow space or pane between the two, excepting at the top, where 
they are screwed together. 


4010. Passencer Tickets, A. Ellissen.—Dated 4th October, 1879.—(Not 


proceeded with.) 2d. 

This consists partly in p' gaset of tickets to each station w 
the railway, the name of such station being — upon the ticket, 
that of the station from which it is issued being left ft blank. 

4013. Borters, W. Frankland.—Dated 4th October, 1879. 

The —— comprises a side or |, kitchen boiler ; the bottom of the 
guns of acoiled pipe, one end of which ‘is carried vertically 

the to the boiler, the other end communicating with the bottom 
of the bo c and there is a pipe and tap from which to draw water from 
the coiled pipe. 

4014. Fivterine or Stramine FP. V. Alsing.—Dated 4th Octover, 
1879.—(Not with.) 

The liquid is ted tou tucle with an open top wider than 

the bottom, and in “t are fixed through two sides and parallel to the 


bottom a hollow shaft on which a drum rotates. One end of the hollow - 


t is closed and she Pwo connected with an air exhauster. The 

liquid through a filtering belt stretched round the drum and into 

the hollow shaft Seek slots formed therein, 

4015. Emsossine anv Printive Sirk, Corton, &c., H. Mann.—Dated 4th 
October, 1879.—( Not proceeded with 52 2d. 

The pattern is engraved on rollers in a spiral direction, the raised 
pattern on one roller forming a right-hand spiral, and the recessed 
pattern on the other forming a left-hand _— One roller is heated votes § 
steam and the fabric is passed between two, thus forming a raised 
pattern thereon. 


Larues, J. 4th October, 1879.—(Not pro- 
ce with. 

A countershaft carries two loose with a between 
them, the latter of one half the wid ir the former. rons band teas 
on one loose pulley and an open band on the other. “the fa fast pulley %s is 
smaller at its edges, so that either band can be brought on to it slow! 
and communicate a low speed at first, which will be increased as the ban: 
is brought fully on tothe pulley. 
4017. VaLves W. H. Crispin.—Dated 4th October, 1879.—(Not 

wii 


Loa chamber contains a round ball of india- rubber, “ a lever rod 


or screw is ina d of the chamber, so that by a t movement 
it will force the ball kk into the chamber and allow water to pass 
freely. 


4018. FurNAces AND APPARATUS FoR Evaporatino, A. M. Clark.— Dated 
4th October, 1879.—(A communicatton.)—(Not proceeded with.) 4d. 

In the furnace are three grates, a central grate with a smaller one at 
each side and on a lower level. Above the side _ the fire chamber 
is formed with arches. e grate surfaces are formed with a sclid or 
blind portion at the back on which the carbonised bagasse or other fuel 
collects and is consumed ; and beneath the furnace is an arched Cops 
connecting with the ashpit and outer air at the side of the furnace. 
pee rating pan with a rounded bottom and tubular flues is em aa 

exten ook the front wall of the furnace to near the rear w: 
4019. Raitway Cove.inos, &c., A, M. Clark.— 
Dated 4th October, 1879.—(A communication. ) 6d. 

This consists of the salt taroey of bevelled spring bolts, acting either 
vertically or horizon through drawhead of a car to hold ber 
coupling | in eaibien : of a device for ee the boat retracted ; 
the shape of the link opening in the draw-head ; and of poet By 
movable, and self-adjusting platforra bridges, on which a person may 
pass from one car to another. 
4020. anv Corres Pots, W. R. Lake.—Dated 4th October, 1879.—(A 

apparatus is pro a perforated or gauze rece’ le, us 
cylindrical in form, mounted — two or more elastic legs, and 
arranged to be inserted or used with either end up as may be required. 
4021. Lusricants, F, P. Warren.—Dated 6th October, 1879. 2d. 

This consists in mixing ozokerite or ozokerite ‘pital with agen 
animal, vegetable, or mineral oil, either Hecti 
ane portions being varied to suit the various purpeees for which the 

bricant may be required. 
4022. or IRON AND OTHER &e., A. and J. 
Stewart and J. Wothers; }»— Dated 6th Oc 

This consists in a draw bench having its top ot or te bg gy 
with chains or other mechanism, so that the tubes can be treely 
manipulated thereon during their manufacture, the said bench being 
operated directly or indirectly by steam or an equivalent ry whereby 
the tubes are not only drawn om but also returned into the furnace by 
the reversing action of the motor. 

4023. Stove on Furnace yon. Heatine Sotperine Borts, &c, W. 
Smith.—Dated 6th October, 1879.—( Not procecded with.) 2d. 

A chamber of fire-clay or metal has in its bottom, sides, or top one or 
more 0 8, through which burners, and another 
admit the fatreduction of a soldering bolt. The burners consist of 
flat tubes, one inside the other, the two tubes having a s between 
them, through which gas passes, whilst through the centr: =e air 
passes. 


4024. Umpretia, Parasors, AND Covertnas, A. C. Hend 
—Dated 6th October, 1879.—(A 2d. 
This consists in having the covers for: ers Board junction of 


the parts being effected simultan y with the spinning of the siik or 

other tissues, 

4025. Motner-or-Peart AND OTHER 
L. D. Beeancon and A, A. Chevallier.— Dated 6th October, 


1879. 6d. 

A double lathe is euaiteied: the stone — for cutting bein, 
simple grindstone, the surface of which is channelled, or cut o! 
the form required to impart to the buttons. The right shaft of the lathe 
bears the cutter, and is actuated by a belt, whilst the left bears the mandril 
upon which the material to be made into buttons is — and has a 
double movement besides its rotary motion. This shaf t slides in its 
supports by means of a friction lever, so as to allow the material to 

roach or recede from the cutter. The second lathe bears on one 

+ the cutter—it is fixed and pivots on its axis. The other shaft bears 

the pee and slides automa’ ly so as to advance or withdraw the 
wor 

4026. Tram-cars, H. Hughes and J. H. H. Duncan.—Dated 6th October, 

ring and axle boxes are a within the frame of the car, 

the being by suppo! upon the transverse timbers of 

the under frame, and the seats, which are os Et transversely, are arranged 

ms such positions relatively to the axles that the latter pass underneath 


ing throu; the 

my of the levers. “Tato this mortice the dies are fi fitted truly. a 
4028. SHARPENING OR or Carns, &c., H. A, Bonne- 
ville.— 6th October, 1879.—(A communication.)—(Not proceeded 


-) 2d. 
This consists in a oi Oe emery or flexible or elastic surfaces 
which can reach all and sharpen them without wearing out the 
packing, and allows of using any kind of wire to make it. 
4029. CIGARETTES AND CIGARETTE &e., A. M. Job.—Dated 6th 
October, 1879.—( Not proceeded with.) 2d. 
This consists in wot paper with any hard water-proofing 
gum free from grease or w 
4081. Rotary Enarves, J. B. Milis.—Dated 6th October, 1879—(4 com- 
munreation. ) 
engine 


consists of a disc on a shaft, and having a piston-head 


i 
8 
This consists of a brass valve of a circular form, furnished at three or 
more points with projecting lugs, the circular — being ground so as 
to fit closely upon the seat or orifice of the to which it is applied. 
A 
a 
cation.)—( Not proceeded with.) 2d. 
The plane of the working levers is placed above that of the cage in BE 
which the screwing dies are fitted. The levers and the cage form a kind e. 
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working tionary motion 4 in the back bs | with the devices, whereby th: 


disc near the centre and to its periph: in opposite directi the 

steam wills the cylinder through one tees af the 

iston-head, and the exhaust port at a diametrically opposite point. 

4032. Sewinc Macuine Tastes or Stanps, &c., 4. M. Clark.— Dated 6th 
October, 1879.—(A communication.)—{Not proceeded with.) 6d. 

This ‘ists in so ting a se machine u} its table or stand, 
and in so constructing the latter that the sewing machine may be 
quickly turned down beneath the table, or lowered through a trap or 
opening therein when not in use, in order that the table may be used as 
an ordinary work table, and as readily raised above the table aguin when 
required. 


40383. Fiour Dressinc, Bran Cieanrne, &c., T., 8, and T. Ashley.— 
Dated 6th 1879. 6d. 


Arevolving wire cylinder extends above the length of the dressing 
arranged in screw form, to clean the bran and it to the tail end, 
where the coarse bran falls on to a separator. ie meal and very fine 
bran which passes through the meshes of the wire cylinder falls on to a 
screw conveyor and is carried to a shoot and delivered to a centrifugal 
flour dressing cylinder, the drum of which has longitudinal beaters and 
adjustable inclined wings. 
4084. Drum Guarps ror THRrasHinc Macuives, J. Lompitt and H. 
Blozam.—Dated 6th October, 1879.—(Not proceeded with.) 2d. 

This relates to the method of suspending the feed by means of 
four stud pins or runners fixed in the end pieces or cheeks of the feed 
board, two studs in each, usually, but not always,in a line above but 
parallel to the face of the feed board. 

4035. Exnavstine, Cooiine, &c., Arr, Gas, AND Fiurps, H. 
Wilson. —Dated 6th October, 1879. 18. 2d. 

The main part of this invention consists of an air pump or blower, 
constructed by preference of wood or metal in the form of a square or 
other shapec bog having two or more 8; or divisions forming three 
or more bers, which chambers are by preference lined with glass or 
other hard smooth substance. 


4037. Warter-cioset Apparatos, &c., W. R. Lake.—Dated 6th October, 
1879.—(A communication.) 

This comprises the provision of a seal joint composed of a cap, lid, or 
dia; . and a trough designed and adapted to contain mercury, into 
which the flange of the said cap, lid, or ee ag dips, and in combina- 
tion with such seal joint of a sliding or telescopic pipe, which when said 
cap is raised forms a close conduit between the pipe whereon said caj 
seats and the outlet of the fixture connected therewith and which when 
said cap is lowered rests in said last-mentioned pipe below said cap. 
4038. Manvuracroure or Vineoar, C. Kesseler.—Dated 6th October, 1879.— 

(A communica ‘ion. 
The apparatus consists chiefly of a barrel mounted upon suitable 
or supports, the interior of which barrel is separated by a hori- 
zontal lath grating into two portions, whereof the upper one may 
pemey be the smaller. The said upper space is pressed full of 
h shavings, and the yap in said grating are to be just suffi- 
ciently large to prevent the shavings from dropping into the 

other compartment. 


4040. Governors ror Marine Encines, R. Waddell and D. Taylor.— 
Dated Tth October, 1879. 6d. 

This consists in fitting a piston in a cylinder, one end of which latter 
is in direct communication with the water outside the ship or vessel near 
to the propeller or propellers. and in connecting the said piston by means 
of a rod, chain, or other suitable connection to one or more of the 
following appliances :—(a) The throttle valve or equivalent valve regu- 
lating the admission of steam to the engines; (6) the valve controlling 
the emission of the exhaust steam from the said engines; (c) a valve 
governing the quantity of d g water supplied to the d : 
and (d) the steam valves of auxiliary steam engines used for causing the 
condensed water to circulate through the condensers. 

4041. Apparatus To Be Usep 1x THe Grinpinc or Grass, WV. W. 
Pilk ngton.— Dated 7th October, 1879. 6d. 

This consists in an apparatus whereby the separation, elevation, trans- 

ission, and d ‘ition of sand at the grinding benches is automaticall 


the second bar from the back rises one gait to the right-hand. 
4243. Carriace Doors anp Foorsoarps, W. Bevitt.—Dated 


pivots, and is arrang:d so 
that when the carriage door is shut the step occu a vertical ition, 


secured in place 
extending the whole length of the train 
guard, so that the door can only be opened on the train stopping. 
4204 Cenrrirvcat Macuines, W. R. Lake.—Dated 22nd October, 1879.— 
(4 communieation.) (Complete.) 13. 
Various devices are employed for making tight joints between the inner 
faces of a series of sugar moulds concentrically placed in the basket 
of a centrifugal machine, and the outer open faces of an inner circle of 
cells or boxes into which white liquor is discharged from the central 
reservoir, and from which it is driven radially outward through the s 
contained in the moulds by the centrifugal forces generated in the 
tation of the hi 
4299. CoLovrine Fisrovs Materiats, W. R. Lake.—Dated 22nd October, 
1879.—(A communication.)—(Complete.) 4d. 

This consists, First, in charging infusorial earth or some other suitable 
vehicle with colouring matter (as, for example, with the aniline colours 
derivable from hydrocarbon oils). Secondly, in applying such vehicle in 
a dry state to cotton, wool, or other fibrous material, when it has been 
sorted from the bales, and is a to 5° to the first or earlier sets of 
machinery which is to be employed for the manufacture of the same into 
yarns. Thirdly, in causing the fibrous material so supplied with the 
colouring agent to be subjected to the ordinary machinery, such, for 
example, as pickers, breakers, carders, combers, lappers, roving 
machines, drawing frames, doublers, twisters, and spinning frames 


Spotted edge, and the 
pas ay on one 
the rolling apron, when it is caught in the roll 
round the to , and fastened by the paste as di 
4654. Founrar on Reservorn Pens, W. R. Lake.—Dated 14th Novem- 
ber, 1879.- (A communication.)—(Complete.) 6d. 
A small ta tube encloses a loosely hose 5 dle which is 
with its holder upon a spring rod secured 
ik reservoir, so that by slightly bending the rod near its poin 
fastening, the spindle holder at the lower end will when the point section 
is unscrewed be thrown to one side of the ink chamber, thus pee = 4 
a comparatively large opening for the insertion of the it of an in! 
filler. The ink reservoir is provided with an air duct in its side in com- 
bination with a rod to support the writing spindle. The closed hore of 
the spindle holder has a vent hole for the circulation of ink around the 
bod end of the connec'ed spindle, thus preventing the formation of 
obstructing sediment. 


4666. Wire A. Hallidie.—Dated 15th November, 1879. 


—(Com 5 

In traction railways in which an endless rope is led within a 
tube below the surface of the street, a slot being formed along the w 
side of the tube for the of a grip) evice; such tube is 
clear of snow or ice in winter by arranging pipes therein connected 
a steam boiler, hot air, or gas apparatus. 

4686. Lockinc Mecnantsm For Sares, &c., L. Varicas.—Dated 18th 
November, 1879.—(A communication.)—(Complete.) 8d. 

The lock consists of a dual time lock, which is adapted to perform the 
functions of an ordinary time attachment for locks, and also the func- 
tions of an ordinary combination or non-time lock, yet it is not merely a 
serial time lock of the known kind, composed of a separate and d 
attachment, and a sponte and distinct combination or non-time lock 

ted divisable struc- 


employed in the manufacture of cotton, wool, or other vegetuble or 

ani fibre into yarns. 

4318. Datina, CanceLtine, anp Stamps, G. B. Emerson.—Dated 
23rd October, 1879.—(Complete.) 6d. 

The ordinary fixed die with the usual marks, letters, or figures upon 
it has within it a clock or time dial. In combination with this die two 
indicators or hands are used and are moved by a clock beneath, so as to 
mark by the dial the time at which the impression is made. The indi- 
cating pointer is moved by a direct vertical connection with the clock 
moment, while the latter is at the same time relieved from all the 
effects of concussion by the blows of the stamp. 

4366. Lamps, W. Lucke.—Dated 27th October, 1879. 6d. 

A closed receptacle-containing petroleum has at its lower end a pipe 
projecting laterally to a flat metal saucer with a central nozzle-sha) 


therewith, but it is on the contrary a single in 

ture of a dualistic functional character. 

4711. Macnine ror Corrine Bares or Fence Wirt, 4. M. Clark.—Dated 
19th November, 1879 —(A ication.)}—{Complet 

This relates to a machine for nicking ribbing wire used for fences, so as 
to give such wire a barbed head, and it consists of a reciprocating head 
carrying the cutters, a feed bed and die plate, feeding rollers, and an 
intermittent feed motion, whereby the ribbon is fed forward beneath the 
_— and the operation performed rapidly ani without waste of 
4848. anp Preparina Wort, F. Tillmann.— Dated 27th 

November, 1879.—(Complete.) 6d. 

The clarified mash which contains the diastase is taken up from the 
returns, and the latter, containing the undissolved constituents of malt, 
is submitted to the influence of intense steam pressure. After this 


ce projecting up beyond the level of the oil, and a short dist. 
below this orifice is a nozzle through which a jet of steam led to it by a 
ipe from any steam erp is made to issue. By this means a com- 
ined jet of steam and air is made to issue from the central orifice of the 
saucer. Over the latter is a conical cap with a central opening at top, a 
narrow space being left between its lower edge and the rim of the saucer. 
When the lamp is to be used the oil is allowed to flow into the saucer, 
and after being ignited, the cap is placed over it and the steam jet is 
turned on. 
4375. Hemmann Comprna Macuine, A. M. Clark.—Dated 27th October, 
1879.—(4A communication.)—(Complete.) 6d. 

The invention consists, First, in a device and combination for drawin 
the fibres which have been seized by the detaching rollers wholly out 
the top comb, and to protect or keep them clear of the teeth of the comb 
cylinder which would be liable to break any fibres they might touch ; 
Secondly, to a brush — to the upper jaw of the nipper so as to press 
the fringe or tuft of fibres protruding from the nipper on to the teeth of 
the comb cylitider and thus cause the latter to penetrate completely 
through the fibres. The Third improvement ists of an arrang t 
of nipper in which both jaws are movable on a common axis, so that 
when the nipper is opened the lower jaw can be adjusted to move to 
any desired position, and yet when the nipper is closed it cannot pass 
beyond a certain limit. 


4385. Mippiinos ayp Fiour, W. R. Lake.—Dated 28th October, 1879.—(A 


effected upon giving motion to the said apparatus. 4 
Foryaces on Firepiaces, J. Graham.—Dated 7th October, 1879. 


This consists in constructing furnaces or fireplaces with a fuel chamber 
closed at top and provided with means for conducting the gases or 
unburnt matter from the green fuel to the burning fuel below. 

DISINTEGRATING AND DRESSING CRUSHED OR BRUISED GRAIN OR 
Seep, W. Anjield.— Dated 7th October, 1879. 6d. 

This consists of a double cylindrical screen, the inner one being a wire 
case and the outer a cage of wire, silk, or other porous fabric. ie two 
screens are caused to rotate in the same direction on an inclined axis, 
the inner screen being e to revolve more rapidly than the outer 
screen. 

4045. Ixpicators ror Steam Enornes, &c., H. J. Haddan.—Dated 7th 
October, 1879.—(A communication.) 6d. 

This relates partly to a new parallel motion or mode of transmitting 
the motion of the indicator piston to the marking pencil. 
4046. Locks, G. W. Appleton.— Dated 7th October, 1879. 6d. 

This consists of a spring or slam bolt provided with either two or three 
revolving discs, together with a changeable dial or indicator, and a 
permanent fixed key and handle. 

4057. Hanoxercuters, Napkins, &., A. M. Clark.—Dated 7th October, 
1879.—{A communication.)}—{Complete ) 4d. 

This consists of a napkin or analogous article having the embroidered 
border formed of separate pieces, each of which is composed of two 
thicknesses of material, and the inner edges of which are attached to the 
body on opposite sides thereof by means of a hem stitch. : 
4072. Comprxep Pipe Tonas anp Cutters, F. Wol{f.—Dated 8th October, 

1879.—(A communication.)}—(Complete.) 4d. 

The combined pipe tongs and cutter is formed by a claw and a handle 
with es one fitted witha circular cutter, the other being 
roughened so that the tool may he used as a pair of pipe tongs or as a 
pipe cutter, according as the claw, which can be brought up hard against 
the pipe operated upon to hold it, is made to act with one or other of the 
projections. 

4007. Percussive Rock Dritts, J. Imray.—Dated 10th October, 1879.— 
(A communication.) 6d. 
ne aed to the mechanism for turning, advancing, and retracting 

e 
4128. Grazinc or Coverinc Roors, Wixpows, &c., G. Hackford.—Dated 

11th October, 1879.—{Complete.) 4d. 

This consists in the use of the combination of the sash-bar, cover-bar, 
and adjustable clip fastener. 


4136. Mimic Macuines, H. B. Doubleday.—Dated 13th October, 1879.— 
(Complete.) 6d. 

The cutting bar is rhomboidal in section, ex at the points traversed 
by the driving chain and other places where it is mounted w sliding 
carriers, at which points it is rounded to fit bearings in which it turns. 
Upon opposite sections of this bar are the cutter plates, arranged so that 
the teeth of one cut out the ridge left by the teeth of the other. The 
cutter bar has lugs which engage with the driving chains, the links of 
which are formed of rectangular bars of metal connected by pivots each 
cunzing a friction roller, and each link is bevelled upon one side to 
form a knife on its inner face which engages with the cutter bar. 

4170. InTerLockine THE TeLecRapuic BLock INSTRUMENTS WITH THE 
AND SiGNALs oF Raitways, C. Hodgson.—Dated 15th October, 

The apparatus emplo: consists of a locking handle, which can be 
moved by hand into either of two positions so as to lock and unlock the 
point and signal levers ; Secondly, a commutator with its plunger for 
making electrical connections and transmitting telegraphic s' to 
another station ; and Thirdly, a detent which is connected to and worked 
either by of the signals, or by a treadle or 

on by a passing n, the connections for this purpose being eit 
mechanical or electrical. 


4171. Permutation Papiocks, N. A. Young.—Dated 15th October, 1879.— 
(Complete.) 6d. 


The padlock consists of an outer case with an internal spindle formed 
in one piece with the case, and as a guide and centre for all the 
tumblers but the outer one and driver, from which they ure independent. 
The latter is secured to the closing plate, which also forms the dial dise, 
and the inner flange of this driver fits against the end of the stem. The 
closing plate is locked in place by means of a loose disc, with a lug upon 
its , SO arranged as to be turned in corresponding slots on the inner 
edge of the case, and when in 
by means of the bolt or staple. 
4195. Lace, F. W. ard H. Brookshank and W. Birks, jun.—Dated 16th 

October, 1879. 6d. 

Any lace machine with bottom bars and a one gait stump bar, or its 
equivalent, but preferably four perforated with one gait perforations, 
each tier or bar being independent, are employed. These bars are 
uctuated by the Jacquard pattern surface ; the two back tiers of stump 
bars, or are upon by the Jacquard when the 

are e combs, being stationary when the carriages are 
in the front combs. The back bar rises one gait to the right-hand, whilst 
at the same time the second bar from the back falls one = to the left- 
hand. The carriages then come into the front combs for the front stump 


it is locked and prevented from removal 


)—(Complete.) 6d. 
Two sharply rough or granular cylindric surfaces are arranged opposite 
and near each other, and are moved inwardly and downwardly towards 
their proximate line at materially different velocities, each surface being 
adapted at any point in its area to imbed itself by pressure in the inte- 
ment of a grain ent so as to draw the fragment off any overlying 
ragment similarly held by the opposite cylindric surface and to draw it 
along upon the opposite surface, and thus rub or grate off the food 
bst of both ts in granular form by their action upon each 
other, and by the action of the cylindric surf ices upon them. 
4415. Oaxum axp Yarn, W. R. Lake.—Dated 29th October, 1879.—(A com- 
munication.)—(Complete.) 4d. 

Cotton is taken to the opener and then to the carding machine, from 
which it runs into a Ney and is carried to a drawing head, when it is 

it into cans and taken to the drawing frame. It is then doubled and 

rawn to make straight fibres, and form it into a sliver, which is laid 
upon an endless apron, passing through a tank containing boiling tar, and 
between a pair of squeezing rollers. 
4416. Stream Borers anp Furnaces, A. M. Clark.—Dated 29th October, 
1879.—(A communication.)—(Complete.) 4d. 

The boiler has a longitudinal flue extending through it filled with 
vertical tubes, and provided with braces or partitions, whole detach- 
ably secured within a shell. The grate of the furnace is made with one 
vertical and three inclined sides, the latter rebated or ved to form 
shoulders or steps to adapt the furnace for burning petroleum. 


Rircep Gun Barres, &c., H. Pieper.—Dated 30th October, 1879. 


The barrel narrows a little but as regularly as possible from the 
cartridge chamber to the middle of its length, continuing from here 
cylindrically until a few inches from its muzzle, where it rapidly narrows 
either in the form of a regular cone or in an oval form. 

4429. Suawt Srraps, H. J. Haddan.—Dated 3¢th October, 1879.—(A com- 
munication.)—(Complete.) 4d. 

A rigid supporting bar with upright arms is used in connection with a 
single or double crank handle provided with slotted shanks, which turn 
in the arms of the bar. To the slotted shanks are applied looped straps, 
which are passed through guide slots of the bar and wound round the 
shanks, so as to be tightly adjusted to the shawl or other bundle when 
revolving the crank handle. The looped straps are finally retained in 
position by a suitable locking device which engages the crank handle. 
4434. Conpensinc Exnaust on Waste Steam, &c., W. Black and T. 

Hawthorn.— Dated 30th October, 1879. 6d. 

The exhaust or waste steam is admitted to a vessel con cold 
water with which it mixes, the whole inner surface of the vessel so 
formed that the mixed condensing water and condensed steam will be in 
direct contact with the surface of the material composing the vessel, 
instead of only the exhaust steam impinging upon that surface. 

4451. Crocks, &c., W. R. Lake.—Dated 31st October, 1879.—(A communi- 
cation.)—{Complete.) 6d. 

The clock case back is perforated, and combined with it is a plate 
which confines the spring to the back, the plate having flexible claws 
main sprin trel has openings for the inspection of the , the 
fixed end of which is perforated and slips on to a finger seals to 
the barrel. A fixed internally-toothed circular rack and a transmitting 
wheel are combined with a clock movement, which always retains the 
same positi n aut tic noisel verge-like winding dog is em- 
ployed. The fixed rack is made with a circular recess to receive the 


plate, so that they both may occupy the smallest ble space, 
and that the may be supported by the rack. The gee weight 
of the pendulum is made a recess guide plate and spring, which 


tend to insure proper action. The clock is formed with an internally 
screwed windin 


nuts are 
be set from the outside by means of a'T-sha key with a screw-threaded 


4643. Meratiic Boxers anp Cases ror Sprixc MEAsuRING Tares, P1n- 
CUSHIONS, ROULETTE, AND OTHER Games, &c., R. Whitaker.—Dated 
7th November, 1879. 6d. 

A blank of suitable metal is pressed by suitable tools, so as to raise it 
to a tubular cup or socket form, and afterwards the fiat bottom is cut or 
pierced out so as to leave a seamless rim or band, which is then operated 
upon to uce a set bevel or bearing at or near its edges, and it is then 
finished in the ordinary way. 

4681. Locomotive anp oruer Evoines, H. F. Shaw.—Dated 11th Novem- 

relates employment of two cylinders and two qapeins 
rods for the driving wheels on each side pr two parallel rods for 

pair of driving wheels on the same side of a locomotive engine. 

4582. Sarery Breap Forx, H. C. Macdonald. —Dated 11th November, 
1879.—(Complete.) 4d. 

In cutting bread into slices, instead of holding the loaf with one hand, 
a fork with a suitable number of — is employed, and to the part 
where the prongs join the handle a notched either fixed or working 
on a hinge is secured. 


4612. Maxine Cicarettes, W. R. Lake.—Dated 12th November, 1879.—(A 
communication.)—(Complete.) 6d. 
ly in the combination of the pasting mechanism 


manipulation they are again mixed with clarified mash of a lower tem- 
perature. The atmosphere is excluded during the chemical processes 
and transformations. 


4045. Sewinc Burronnotes, W. R. Lake.—Dated 3rd December, 1879.—(A 
communication.)-—(Complete.) 6d. 

Two threads are used, one operated from one side of the work bya 
needJe which is caused to pierce the work at each stitch by suil 
mechanism, and the other operated on the other side of the work by a 
shuttle which carries its thread —— loop brought through by 
needle, thus making a well-known stitch. 

4963. RecuLaTine = Va or Wire, W. Wilmsmann. —Dated 4th 

December, 1879.— (Complete. 

The reel upon which the heated wire is eas is caused to revolve so 
as to reduce the strain on the wire, when it is being drawn forward by 
the drawing rollers. 4 
49°76. Apparatcs For Errectine TeLePHonic Communtcation, J. Imray. 

—Dated 3rd December, 1879. - (A communication.)—(Complete.) 

At each station isa circular table with a number of interrupters or 
occupies a cen ition in a circular com ment, and roun are 
a seats beside a table, under which are suitable 
batteries and induction coils, and above which is a tablet presenting a 
number of contact makers. By inserting in the holes of any two of 
interrupters pins electrically connected together, telephonic communica- 
tion may be established between any two subscri 
4995. Apparatus, J. Kroog.—Dated 5th December, 1879.—(Com- 

e ~ B, formed in the capnete during the process of filtration are 
freed from the fluid remaining in the pores of the same by compressing 
the cakes within the filtering a tus itself; each frame to receive a 
cake being arranged between a filtering plate and a pressing plate. 
5004. Te.ernones, J. 6th December, 1879.—(A communica- 

tion. )}—(Com plete. 

A pode aebes of horseshoe form has one limb bent, so as 
nearly to cross the between it and the other limb, An electro- 
magnet is fixed on the bent limb, and the diaphragm is secured 
in a case of non-conducting material. The conducting wires covered 
with insulating material are passed through holes in the free limb 
of the magnet, and are secured at their ends by the contact screws. 
Two lengths of wire may be connected | a union consisting of a socket 
with a screwed mouth to receive a ~- , in which a helical wire is in- 
serted. The wire is held in the gland by a screw, whose engages 
with the helical wire. By screwing up the gland the screw head is pressed 
against the bottom of the socket, completing electrical connection. 
5009. Friction TELEPHONES OR J. Imray.—Dated 

6th December, 1879 —(A communication.)—(Complete.) 6d. 

A cylinder of compressed chalk is soaked in an electrolytic solution, 
such as caustic alkali, to give conductivity. The axis of the cylinder is 
connected by gearing to an axis with a handle, a which the 
cylinder is rotated. On the periphery of the cylindera e attached to the 
diaphragm is pressed by a piece of wire acted on by aspring. The line wire 
isattached tothe blade and the axis uf the cylinder is connected tothe earth. 
A pivotted lever carries a roller at one end which dips into a water reser- 
voir, and the other end of the lever can he moved downwards, so as to 
raise the roller in contact with the cylinder and so moisten the latter. 
5089. ELevatine, AND Brxpenc Corn, &c., G. Vaughan.— 

Dated 12th December, 1879.—(A communication.) — (Complete.) 10d, 

In this machine an endlcs; elevator is employed. Suitab 
regulates the supply of graiy to the binding apparatus. 

5149. Tevernones, &c., J. Imray.—Dated 16th December, 1879.—(4 com- 


itter is ted en an adjustable spring, so 
‘bon, Sine 


The carbon of the tr 
that the pressure may be regulated without bruising the carbon. 
diaphragm may consist uf two plates with finely divided carbon. inter- 
posed, and it may have two or more contacts thereon. A diaphragm and 
r t tube are bined with an electro-magnet, having an armature 
in form of a blade spring held at its ends. Two electrodes are i d 
in separate compartments containing conducting fluid, communicating 
through a small e, the area of which is varied by sonorous vibra- 
tions, the electrical resistance being thereby varied. 

5161. Macnine Guns, H. H. Lake.—Dated 16th December, 1879.—(A com- 
munication.)—(Complete.) 6d. 

This relates to improvements on patent No. 1317, dated 2nd April, 1879, 
and consists in providing better and more Led acting mechanism 
for withdrawing and throwing out the exploded shell than are 
and also in providing improved lock mec , the firing devices 
which can be thrown in and out of action as desired. 

5196. Apparatus ror RincInc ALARM BELLs on Booys, &c., 8, Pitt.— 
Dated 19th December, 1879.—(4 communication.)—(Com: 

A bell is hung over the top of a floating buoy rigidly in a frame, and 
underneath the ball is placed a radially grooved » which su a 
ball Se t the motion of the waves will cause it to roll 
from side to side, and to strike against the interior of the bell. 

5207. Pressine Hay, &c., A. M. Clark.—Dated 19th December, 1879.—(A 
communication.)—(Com: ete.) 18. 2d. 

This consists of a press for tating Seg, ie. which the material to 
be baled is d d in secti or layers, the loose material 
received at one end of a chamber or press-box, fully condensed and 
into bales therein, and then ejected therefrom bya continuous operation; 
the finished bale forming by the friction produced by its impingement 

resisting object or head 


nst the walls of the press-box the 
which to press the succeeding bales. 
5209. Cuarcine, &c., Gas Retorts, A. Q. Ross.—Dated 20th December, 
1879.—(Complete.) 10d. 
relates to im 


5332. Drawine Rotter APPARATUS For Spinnino, &c., W. R. Lake, — 
Dated 31st December, 1879.--(A communication, {Complete 6d. 

The spindles of the bosses are fixed instead of being allowed to revolve 
the dies, so that each can be revolv: dependen: other 
the diving roller of the machine. 


joper 
20th October, 1879. 4d. 
and as the door opens moves into Horizontal posivion. he Step 1s 
| 
{ 
1878, in which the power of a steam blast or air blast was used to force 
the coal from a charging vessel into the retort, and it consists in a 
provision for raising the charging vessel to the level of the different 
retorts by steam or compressed air instead of by hand ; Secondly, in 
' controlling the descent of the discharging vessel by exhausting the air 
or steam which has been employed to raise it; Thirdly, in a friction 
brake combined with the hoisting shaft of the charging vessel to assist 
the exhaust in controlling the descent ; and, Fourthly, in a 
the discharging vessel a compressed air or steam reservoir, by which the 
coal is discharged into the retort, and with an air compressor or steam 
generator arranged on the same car or movable platform. 
™ 
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18. Sures’ Steepme Bertus, W. R. Lake.— Dated 1st January, 1880,--(4 
communication.)—(Complete.) 

The de wire rope which passes over 
= the berth body being connected to the rope aw means of two 
ions, each mounted on a slide, one at either end of the rope. 

28. Manuracrune or Paper, J. Wetter.—Dated 8rd January, 1880.—(4 

communication.)—(Complete.) 2d. 

In order to give a certain degree of ity to parchment paper, baric 

sulphate or calcic sulphate is mixed the pulp, or before the paper is 

di into a solution of one or more salts, such as baric chlo- 

ic hydrate, baric acetate, baric eapheie, calcic chloride or other 

salt, which, with the residue of sulphuric acid contained in the paper, form 

a white precipitate in the body of the parchment paper. In order to render 

ment paper more ble, a solution of a very pic substance, 

such as calcic chloride, is mixed with the pulp, and by constantly absorb- 

hk moisture from the atmosphere — 2 the paper the desired 

bility. The same result may be o by ent 
paper or ordinary sized or unsized paper through the same solution. 


96. Manvuracrure or Fett, H. J. Haddan.—Dated 9th January, 1880.— 
(A communication.)—(Complete.) 2d. . 
This consists in incorporating with the material which composes the 
felt, a netting which serves as a core and support to these materials. 


110. Meratuic Packinas ror Piston-rops, J. W. Preston.—Dated 10th 
Jan , 1880.—A communication. Complete. 
This relates to metallic packings, the distinguishing features of which 
consist in the employ it of asectional ring enveloping the rod. 


111. Merauiic Packincs ror Piston AND OTHER Rops, J. W. Preston.— 
Dated 10th January, 1880.—(A communication. )—(Complete.) 6d. 
This relates to improvements en patent No. 1370, dated 5th April, 1879, 
and consists in the construction of the sectional potas rings so that 
diameter may be expanded or contracted with respect to the dia- 
meter of the rod they encircle. Each ring is composed of two parts, 
joined together at one end so as to permit of variable, or rocking, or 
ex on, or contraction movements of the two ends. The adjacent 
ends of the two halves of the ring are joined by edges closely lapping 
together, and adapted to slide on one another without separation — 
, or ii movement of the two halves with — to eac 
other. A disc, head, and rings are used in combination with a cylinder 
to protect and cover all the details of the ooking. The halves of the 
rings are connected together by springs which crowd them up to the rod 
from opposite sides. 


24. Screens ror 


G. BE. Vaughan.—Dated 10th January, 
1880,.—{4 communication.)—(Complete.) 2d. 

The body is composed of a sheet of thin metal set in a three-sided 
metallic frame of rectangular or other shape, the edges of the sheet —. 
secured by screws inserted from the back, and at or near its point o 
junction with the pe cross piece it is traversed by a spindle provided at 

i ts outer end with a knob and at its inner end with a washer and crank 
bar, to lock the apparatus in position in the fireplace, 


THE IRON, UOAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


Best Staffordshire finished iron—bars, sheets, and plates—is 

down 20s. per ton upon the quotations at the date of my last. 

On meg ig weed the customers of the Earl of Dudley and 

of Messrs. W. Barrows and Sons received circulars intimating a 
‘ drop in the prices of the brands of those two firms to the extent 

Thave indicated. The decision would seem to have been arrived 

at without the intervention of a meeting of the trade summoned 

in the usual course, and it occasioned some little surprise through- 
out most of the industry. The action of these houses has, how- 
ever, for some time 0 regulated the rest, and there was —— 
for it but that the lead upon this occasion should be followed. 

With the opening of the week therefore circulars came out from 

pono ee of first standing, all reducing prices to a similar 

exten 

The Earl of Dudley’s prices are now :—Ordinary bars, £8 12s. 6d.; 
single best, £10; double best, £11 10s.; and treble best, £13 10s. ; 
rivet iron, single best, £11 ; double, £12 10s.; and treble, £14 10s.; 
angle iron, strips, and hoops of the ordinary sizes are, lowest 
we £9 2s, 6d.; single best, £10 10s.; double, £12 ; and treble, 

14; T-iron is £9 12s, 6d., £11, £12 10s., and £14 10s., according 

' to quality; for strips and hoops of fin., and not thinner than 

20 w.g., his prices are, lowest quality, £10 2s. 6d.; single best, 

£11 10s.; double, £13; and treble, £15; fin. of similar w.g., 

£11 2s, 6d., £12 10s., £14, and £16, according to quality. 

The new prices of Messrs. William Barrows and Sons are :— 
Bars, B.B.H., £8; best, £9 10s.; and best best, £10 10s.; best 
chain bars, £9 10s.; and best best chain bars, £10 10s.; and best 
charcoal bars, £16 10s.; plate bars become from £8 10s. to £10; 
angle iron from £10 to £11 ; and rivet iron, £10; B.B.H. plates 
are £10 ; best boiler ditto, £11; and best best ditto, £12; sheets 

of 20 w.g., £10; 21 to 24 w.g., £11 10s.; ‘and 25 to 7 w.g., £13; 
strips are £9 10s.; hoops, £9; and rods, from £9 5s. to £10. 

Prominent amongst the other “list” houses who have advised 
customers of the drop are Messrs. John Bradley and Co., Messrs. 
Phillip Williams and Sons, the New British Iron Company, and 
Messrs. W. Millington and Co. In all these instances bars 
become £8, the ‘‘S. H.” plates of the last firm are £9 10s., and 
their best ditto £10, Messrs. E. T. Wright and Sons quote their 
bars at £7 15s., sheets £9 10s., and plates £10. The best sheet 
firms, such as the Cookley Company, Messrs. E. V. and W. 

win, Messrs. Hatton, Sons, and Co., and Messrs. Stephen 
Thompson, have all reduced their prices £1, and Messrs. Hatton 
have declared a drop of £2 per ton in their tinned sheets. 

Prices have now gone back to the point at which they stood 
when on the last day of 1879 the 20s. wasadded. There remains 
only a further 10s. to be taken off to bring the Staffordshire 
prices back to the lowest figure which they have touched at any 
time since April, 1868, £7 10s. became the price in September, 
1878, and revailed until November last, when 10s. was put on, 
and £8 then became the crucial figure. The whole advance 
therefore which has been declared by the —t Staffordshire 
firms since the recent ey of trade revival in America has 
been 30s. ‘Two-thirds of that is already lost. 

At present the reduction has not occasioned any striking 
increase in orders on marked bar houses, though it is thought the 
reduction will stimulate business. Inquiries on Wednesday in 
Wolverhampton related largely to the effect which the drop in 
best iron has had upon medium and common qualities. Buyers 
sought to get much relief in these sorts, but makers were firmer 
than buyers had expected. 

To-day—Thursday—in Birmingham common bars were pro- 
curable at from £6 15s. to £7, and medium bars from £7 upwards. 
For neither was the demand considerable. 

Sheets were in slightly better demand by the galvanisers, and 
there was a small transaction, in which the price was £8 for 
singles, The more general quotation was from that price up to 
£9, Branded sheets were generally £9 10s, up to £10, 

Galvanisers were firmer in quotations for galvanised corrugated 
sheets than had been expec They justified their position b: 
affirming that in the iron they use up the reduction has this wee 
been scarcely appreciable ; they likewise pointed to the firmness 
of the spelter market. 
~ One or two firms reported a somewhat improved demand for 
boiler plates. It was not to-day easy to buy a branded 
boiler plate at under £10, which was the price demanded for 
**Monmoor.” 

The mills and forges are at full work only at a few of the 
establishments where best thin sheets and tin-plates are rolled ; 
though upon the week tin-plates have not improved in request 
the district through. Where the heavier samples and more 
miscellaneous qualities are turned out, the hands have little more 
= half work. 

g iron was very plentiful both yesterday and to-day; und, 
notwithstanding the recently wt So output, stocks are 
accumulating. Cinder iron is quoted at from 37s. 6d. to 40s.; 
part-mine pigs were procurable from 42s, 6d. to 55s.; and 
mine qualities from up to 80s. For an indubitably good 


uality 75s. was required, while a capital forge pig might have 
bos bought at 70s, Derbyshire pigs were strong at 52s. 6d., at 
which there have been small sales in the week; for Tredegar 
hematites nothing under 90s. would be accepted; but Blaina 
hematites also from Spanish ore were offered at 87s. 6d. Neither 
yesterday nor to-day were there any noteworthy sales. 

Coal is unsaleable this week for smelting and manufacturing 

rposes. The market is looking for the usual corollary of a 
po in iron—a drop in coal; a declared reduction of 1s, per ton 
in the ruling quality is believed to be impending. Until the 1st 
of next month has over nothing calling for mention will 
be done in raw fuel. A reduction in the coal of the Earl of 
Dudley will carry another reduction in miners’ wages, 


NOTES FROM LANCASHIRE, 


(From our own Correspondents.) 

THE iron trade of this district is, if anything, in a more 
depressed condition than it was prior to the holidays. Of course 
to some extent business has scarcely been fully resumed during 
the past week, many of the ironworks and collieries havirg on) 

ally re-commenced operations as late as beso. and this 
as naturally tended to decrease the number of inquiries in the 
market. 'The general tone of the trade, however, is very unsatis- 
factory, and the collapse in prices is being felt the more severely, 
because makers who have now to seek orders at the reduced 
rates have to do so against raw material being bought at prices 
very much higher in proportion than the prescat value of the 
manufactured article. he most discouraging feature in the 
market is the almost entire absence of requirements for actual 
consumption, or as I heard it put, ‘* Nobody seems to want any- 
thing,” and low prices seem to offer no inducement to legitimate 
business. They are, however, tending to revive the spirit of 
speculation, and there has been a considerable inquiry from 
outside speculators for warrants, both Scotch and Middlesbrough, 
at low figures, some agents I hear having instructions to buy 
heavily when prices touch a certain point, but the amount of 
actual business doing does not yet seem to have been very large. 
e Manchester meeting on Tuesday was tolerably well 
attended, but the market was very flat, and to do business sellers 
had to take under current rates. 

Lancashire makers of pig iron are at present securing very few 
new orders, and as stocks are accumulating at the works the out- 

ut is being further reduced, another of the local furnaces having 
et blown out. Nominally 52s. 6d, per ton less 24, is still being 

uoted for foundry and forge iron delivered into the Manchester 
district, but less than this would be taken if offers were made, 
and there is little doubt orders could be placed at 50s. per ton. 

In outside brands held in second hands there is a great deal of 
low selling in this district, Middlesbrough iron especially being 
offered at considerably under makers’ prices. Some merchants 
are offering g.m.b.’s delivered equal to Manchester at from 
44s, 4d. to 44s, 10d. per ton net cash; makers’ offers vary con- 
siderably, but generally they are from 1s. to 2s. per ton above 
these figures. For Lancashire and Derbyshire irons some makers 
are still asking about 55s. per ton less 24 for delivery into this 
district, but where any transactions do take place they are at a 
considerably lower figure than the above. 

Hematites are lower in price, and the best brands are now 

bane offered for delivery into this district at 70s. per ton net 
cash. 
Finished iron is weaker, following upon the reductions which 
have been announced in Staffordshire, and as many of the local 
makers, although well sold, are in need of immediate specifica- 
tions to keep their works going, they are willing to book orders 
for prompt delivery at very low figures. Bars delivered into the 
Manchester district can now be bought at from £6 15s. to £6 17s., 
hoops at under £8, and puddled bars readily at unier £4 
per ton. 

From the engineering and allied branches of trade throughout 
the district the reports are still most unsatisfactory. In a few 
exceptional. cases firms are busy, and in one or two cases I hear 
that tolerably good orders have recently been received, but gene- 
rally slackness is complained of, and orders now in hand are 
being worked off without anything new coming in. ‘ 

The coal trade continues very dull and short time is almost 
guar some collieries not having worked more than five or six 

ays a fortnight recently. The demand for all classes of round 
coal is limited, and with the stoppage of works during the past 
week manufacturing classes of fuel have been in exceptionally 
small request. Prices are weak with a downw: tendency in 
round coals, and the average quotations at the pit mouth may be 
ae about as under: Best coal, 7s. 6d. to 83.; seconds, 63. to 
3. 6d.; common round coals for steam and forge purposes, 4s, 9d. 
to 5s. 6d.; good burgy, about 4s., and slack 3s. to 3s. 6d. per ton. 

In the shipping trade there is stil) little doing, with very low 
prices rungs poe Lancashire steam coal being offered at the 
ports on the Mersey at 6s. 6d. per ton and under. 

At the meeting of the Manchester Geological Society on Tuesday 
a new theory with regard to the formation of rock basins was 
raised in a paper read by Mr. J. D. Kendall, who contended that 
Professor Ramsey was epe| in assuming that they had been 
formed by glacial erosion, and that the more reasonable explana- 
tion was that they had been formed by falling masses of water. 
Mr. J. Dickinson, H. M. Inspector of Mines, M. De Rance and 
others, although admitting the new meirwy es be an ingenious one, 
questioned its correctness and supported Professor Ramsey. 

The outlook in the hematite market of North Lancashire and 
Cumberland is anything but cheerful. While makers of iron and 
steel are very busily me Ry and have large deliveries to make, 
the demand for iron and steel is gradually falling off, and a very 
limited oe is experienced from home, continental, or foreign 
consumers, Prices at the same time are gradually declining, but 
it is noteworthy that present quotations are only considered 
nominal, and do not in all cases represent actual sales. For 
instance, iron ore is quoted at 16s. per ton at the mines, but it 
would be difficult to buy much metal at this figure. Steel makers 
have in hand what represents a very good consumers’ programme 
of work. Shipbuilders and engineers are busy, and there is 
reason to believe they will continue so. Shipping very active. 
Coal and coke steady. 

The London and North-Western and Furness Railway Com- 
panies intend to double their line from Gutterby to Egremont, 
in Cumberland, and also to make a new branch railway, to be 
known as the Eheu Valley line, which will connect Messrs. 
James Bain and Co.’s Nos. 10 and 11 pits and Messrs. Lindow’s 
Longland pits, 

The works in connection with the West Pier extension at 
Whitehaven are progressing with considerable rapidity towards 
completion. 

The Barrow Shipbuilding Company launched the steam yacht 
Severn from its yard on Wednesday. She was built to the order 
of Earl Ducie, and was launched with steam up and ready for 
sea, Her dimensions are—length between 135ft.; 
breadth moulded, 22ft.; depth moulded, 12ft. 6in.; registered 
tonnage, 314 tons, B.M.; built to class 100A at Lloyd’s. Her 
engines are inverted direct-acting surface condensers, having 
aylniens of 17in, and 34in. respectively. She is expected to 
steam 11 knots per hour. 

It is anticipated the Lancaster waterworks extension will be 
completed this year. 

ajor Redehalgh has placed a new iron-built steam yacht on 
Windermere Lake, and has given her the name of Britannia. 

The Carron Iron Company has commenced boring for iron ore 
in a field opposite the new Montreal Schools, Cleator Moor. 

The Ellen Rolling Mills at Maryport, lately purchased by 


all | Messrs. Kirk Brothers, at Workington, are to be closed after this 
week, owing to the depression in trade. 


The West Cumberland Iron and Steel Company gn owed 
resuming work at its steel-plate mills in a few days. T 
mills will give employment to a considerable number of 
workmen. 

Operations were on Friday resumed at the Whitehaven ship- 
bree yard, under the auspices of the new company, who have 
received an order for the construction of a three-masted schooner 
for Messrs. Bowdler and Schaffer, Liverpool. 

Mining proprietors in Cumberland and Furness are endeavour- 
ing to increase the facilities of production. The Gillfoot Park 
Mining Company has d to sink a pit in close proxi- 
mity to the new tramway bridge, Egremont, Cumberland. This 
company has found an excellent of ore near to Gillfoot 
mansion. The Wyndham Mining Company in the Cleator 
district has completed a tramway from their mines to the local 
line of railway. The Crossfield Company, whose pits are in the 
same neighbourhood, has put down a new shaft tos new bed 
of iron ore, and is boring in a field near Jacktrees Houses. 


THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

I MENTIONED some time ago that an armour-plate on the 
pinters patented by Mr. Alexander Wilson, of the Dronfield 

teel Works, and manufactured by Messrs. Charles Cammell 
and Co., of the Cyclops Works, Sheffield, had been forwarded to 
France for experiments by the French Government. The 
French authorities are always singularly successful in keeping 
their own counsel in such concerns, and not a point in regard to 
these experiments has leaked out till this week. The trials 
took place at Lorient. Mr. Wilson’s plate is compound—iron 
and steel—and has been signally effective in resisting shot in 
various experiments carried on at home. The French naval 
authorities appear to have struck out a new line in the 
course of their trials. They have directed their attention 
to discovering the varying thicknesses to be assigned to 
the iron and steel in composite armour plates, according to 
their position in the flanks of the ironclad and the incidence of 
fire. The trial of the Wilson plates is reported to have demon- 
strated the superiority of thick steel plate over iron in broadside 
engagements, and its decided defects as compared with iron in 
respect to oblique shots. Taken together they neutralise each 
other’s defects, but there remains the all-important question what 
proportions they are to occupy in the defensive powers of a war 
ship. A patent for a a plate was secured some time 
by a Loire manufacturer (M. Maurel), and other makers are said 
to have ideas more or less advanced on the subject. If Mr. Wilson 
is not able to claim protection in France for anything beyond the 
special processes by which the article is turned out, the French 
manufacturers will be able to perfect their own inventions with a 
full knowledge of all he has attained. The French Government, 
too, appear disposed to hold their hands for some time, if it be 
true, as reported, they are satisfied present experience is inade- 
quate to serve asa basis for calculating the proportions in which 
steel and iron may be used in safety. 

There is less doing in the armour-plate mills, ya heavy 
orders for the new armour cannot much longer delayed—at 
por that is the opinion freely expressed in well-informed 
circles. 

Tron is still drooping, the quotation for this week being again 
weaker, even in merchant bars, hoops, and sheets. There ee 
fair demand, and confidence is freely expressed that the iron trade 
must soon recover a good deal of its lost tone. At present there 
are few symptoms of it. A few hours before this was written, 
ten shares—. fully paid up—in the Charlton Iron Company 
bop ep for sale by public auction. The price realised was 

per share. 

A capital demand still exists for steel, both for the United 
States, for the Continent, and for the home markets. Prices are 
not improved from my last quotations, and steel manufacturers 
complain that the current rates are not so remunerative as they 
ought to be. Steel plates for ships are not in such request as 
they were, and there is even a falling off in the demand for steel 
boiler-plates, though as bad it has had no appreciable effect on 
the work given out to the men. In rails there is still a brisk 
business, and rates are about £8 aton. The manufacturers are 
being pressed to accept lower terms, and I am told that £7 lis. 
has actually been quoted in one instance. 

There is an appreciable improvement in the demand for 
cutlery, and this applies not only to the large establishments, but 
to what are known as ‘‘the small masters.” Generally, nearly 
every department is well employed, and. prices are well main- 
tained. A very large quantity of ren, eutlery is being 
manufactured and sent to distant markets. ‘lhe makers tell me 
they are obliged to send what is asked for. Cutlery manufac- 
turers in other countries supply a cheap article to those who want 
it, and if they do not do so they would simply lose the trade. So 
far there is force in the contention ; the mischief comes in when 
these goods are sold as made of steel, when they are really made 
of cast metal. 

I hear better accounts of the silver trade. Some good lines 
have been received both from foreign and home markets. Messrs. 
Walker and Hall, Electro Works, Sheffield, are erecting large 
additions to their premises in Eyre-street. The works of rs, 

M. Johnson and Co. were offered for sale on Tuesday, but 
were withdrawn at £1550. 


THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


TuE tone of trade in the Cleveland district is quiet. The 
period of panic appears to have a= way to a state somewhat 
resembling the depression which so long characterised that 
district. The price of No. 3 iron is not quoted any lower by 
makers than it was last week, but merchants are offering at fully 
6d. per toh below makers’ prices. The average price now appears 
to be 36s. 6d.—a very near approach, it must be admitted, to the 
starvation point reached about the corresponding time last year. 

Messrs. Corinal and Co. are increasing their stock of Cleveland 
iron, which now amounts to 83,838 tons, that being 1121 tons 
more than it was last week. The — tendency, however. 
does not seem to be in the direction of an increase of stocks, and 
it is anticipated that notwithstanding the lowness of price the 
ironmasters’ returns for the month which is now almost. expired 
will show a further diminution of makers’ stocks, upon which 
such great inroads have been made during the last few months, 

The general cry now appears to be against over-production, 
and Messrs. Bolckow, Vaughan, and Co, seem to acknowledge the 
perp of this, as they have put two of their Whitton furnaces out 
of blast. 

There is an expectation of large shipments during the next few 
days. The American demand has not altogether fallen off, and 
several vessels are now in the Tees for cargoes. Germany is also 
taking a very fair proportion of Cleveland iron. 

The manufactured iron trade is dull and prices again show a 
decline. There has, not, however, been in this district an 
like the severe depression in this branch of trade that has been 
experienced in most other iron-making centres. The fail in 
prices has been gradual, and has not been accompanied a any 
ae reduction in the quantity of orders coming into the 
market. 

The traffic receipts of the North-Eastern Railway Company 
for the past week show an increase of £44,041 as compared wit 
the corresponding week in last year. It has on more than one 
occasion been Sg that the large increase which has been 
apparent during the past few weeks was mainly due to the fact 
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that’in the corresponding period of last year the great Durham 
strike was raging. A at i pata ay with the receipts of 
1878 shows there is a balance in favour of the present 


year. The returns for last week are £21,723 more than in the 
ding week of 1878. Already the present half-year has 
shot far ahead in amount of receipts of the last four or five. 
The reports from the Northern iron districts are far from being as 
satisf as could be desired ; and from the lead mining dis- 
tricts of Weardale there comes a doleful tale of depression. 
Yet, notwithstanding this, the mineral and traffic returns 
continue steadily to increase, and last week they were 
£25,945 more than in the same week of last year, and 
nearly £7000 more than in the corresponding week of 1878. 
are supposed to be an index to facts, and facts are in the 
same on style declared to be stubborn things. It is, how- 
ever, difficult to reconcile the appearance of - x ewe in the coal 
trades with the fact No 
mpany goes on carrying a r quantity of mine 
ance avery week. Perhaps an explanation may be found in the 
supposition that the deliveries of iron in particular are mainly 
upon old contracts. But when it is borne in mind that the traffic 
returns of the North-Eastern Railway Company have gone on in- 
creasing, whereas the existing depression is now of some weeks’ 
continuance, this supposition can hardly be warranted. When the 
enormous increase of these traffic pts is considered in con- 
nection with the diminution of stocks of iron in Cleveland, 
it becomes more clearly apparent that, notwithstanding the 
fluctuations of the market, and the chagrin to which s rs 
must frequently have been submitted, there is an undercurrent 
of demand going on. 


NOTES FROM SCOTLAND. 


(From our own Correspondent.) 

Tue iron trade does not as yet exhibit any signs of improve- 
ment. During the week the market has continued dull, and the 
prices were still receding. No fresh accession of business is 
reported from any quarter; but while this is so, and despite the 
fact that the pig iron in reserve at the public stores and in 
makers’ hands can hardly be short of half a million tons—equal 
toa six months’ uction—there is no abatement, but rather 
an extension, in the quantity of iron being manufactured. The 
furnaces lately extinguished at Carron Ironworks have been re- 
lighted, and there are now altogether 116 blowing, as compared 
with eighty-nine at the same date last year. Both exports and 
imports of pigs are decreasing in bulk. Last week’s exports 
amounted to 11,036 tons, being 2087 less than in the preceding 
week, and 379 below those of the corresponding week of 1879. 
It is worthy of note that this is the first week for a long time in 
which these shipments have shown a parative d But 
while the trade is somewhat dull at the moment there is doubtless 
no little encouragement to be derived from the reflection that up 
till date we have this year exported 105,000 tons more pig iron 
than during the corresponding period of last year. The arrivals 
from Cleveland for the past week are 1300 below those of the 

vious one, and only amount in the whole to 2530 tons, as 
against 5753 in the same week of 1879. 

Business was done in the warrant market on Friday forenoon 
at from 45s. 9d. to 45s. 7d. cash, and 45s. 10}d. to 45s. 8d. one 
month, the afternoon prices being 45s. 7d., 45s. 6d,, and 45s. 3}d. 
cash. The market was rather firmer at the opening on Monday, 
but su! uently declined to 45s. 4d. cash, and 45s. 4}d. one 
month. On Tuesday the tone was flat, with a small business 

. from 45s. 3d. fourteen days to 45s. . cash. The market was 
quiet on Wednesday, with transactions down to 45s. 14d. cash 
and one month. To-day—Thursday—the tone was steadier, with 
a moderate business at from 45s. 1d. to 45s. 34d. cash. 

The demand for makers’ iron is quiet, and prices are from 6d. 
to 1s. 6d. per ton lower. 

In the malleable iron department, and, indeed, throughout the 
various branches of the manufactured iron trade, there is little 
change to re Some works are busy, and a large number 
are moderately well employed, while prices are generally under- 

to be easier. 

The coal trade continues backward. Last week there were 

some signs of a probable revival in the foreign department, but 
inquiries for shipping ey are again fewer and of less 
importance. The Scotch export trade, as a whole, during this 
season, has been far from satisfactory ; and although there has 
been a large home consumption, competition has been so keen 
that the trade has failed to remunerate those engaged in it as it 
did in former years. In the eastern mining counties trade is 
also dull, and stocks are reported to be accumulating at the 
‘various collieries. Prices for shipment there are 2s. per ton less 
than at the beginning of the year. 
_ The latest reduction of wages has taken place this week, the 
ironmasters having reduced their miners 6d. per day, and their 
furnacemen 10 per cent. Wages have also been lowered in a 
number of the malleable works. 

The Town Council of Hawick have resolved to introduce an 
additional supply of water from Dodburn, about six miles distant 
from the town. The cost of the sch is estimated at about 
£15,600, and it will yield 600,000 — daily, raising the total 
supply to one million gallons per day for 15,000 inhabitants. 


WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

THERE has been a sn sign given of late that hopefulness pre- 
vails in the iron and branch trades by the floating of an important 
company—the Dare Tin-plate Works. I note that the signatories 
include such —— men as Wm. Russell Evans, of Newport, 
and Col. Shakespeare, and that the object is to acquire Gadlys 
Tin-plate Works, with an ironworks, but whether the one 
adjoining would, I suppose, depend on price. The,capital is 
£100,000 in £10 shares. It may be stated that these tin-plate 
works under the direction of Messrs. Hi and Co. have 
— a high reputation for their brands. 

hether by this company or another, the works at Gadlys or 
Liwydcoed are certain to be brought forward prominently at the 
next tide. ee Works lying on the Great Western system, 
with ample coke ovens and conveniences, are, I believe, the 
freehold property of Mr. Fothergill, but it is doubtful if he again 
enters into ironmaking. The Plymouth Works and Abernant are 
also, so to state, in an embroglio of disputes and vexed claims, 
and whether these can be arranged and each put into the market 
is one of the problems of which the district would only too gladly 
welcome solution. 

Notwithstanding the fact that iron prices have droo>ed at 
least £2 per ton, there is still some vitality current, and the 
Welsh works are going on much as usual. Dowlais sent away 
last week 1000 tons of rails to India, 270 to America, and 100 to 
Bilbao. — 3) which continues busy, also sent off a quantity 
of rails to New York. In sheets and plates there was only a 
moderate export, Edwards sending 150 tons of plates to New 
York, but the export was not so great as usual, on account of the 
partial stop) of the Pentyrch some days last week. This was 
necessitated by repairs, but orders held are good, and the works 
are now going on as brisk as ever. 

Tredegar Works are brisk, and so also are those of Treforest. 
From present appearances I should say it will not be long before 
the new furnace there is put in blast. Improvement seems to be 
the order of the day at Swansea; the coal export is well main- 
tained, and the Chamber of Commerce, which has been dormant 
for some time, is again in action. In a visit to the district 
a day or two ago I could but accept as certain signs of good 


augury the indications ‘around, extensions of line, docks, and 
marked briskness at the works, patent fuel as well as tin-plate. 
The works of the Atlantic Patent Fuel Company are amongst 
the latest additions, and are now in full work. A proposition 
with regard to the stemming question is to be brougat under 
the notice of the Great Western. 

The total coal sent by sea from the Welsh ports last week was 
still close up to 150,000 tons, Cardiff alone sending 116,000 tons. 
The patent fuel shipments are also steadily improving. Last 
week 5383 tons were sent from Swansea alone. Coal continues 
firm in price, but no advance. Coalowners believe that the next 
tide that will lift the iron market will enable them to get an 
advance, and they point to the prospects as being favourable. I 
may state that previous to the last improvement in the iron trade 
there was a prelimin movement in tin-plate, leading to an 
increased demand for tin bars, and then to a general improve- 
ment. The same indications are now going on—tin-plate is 
decidedly looking up. 

There was a ting of the bers of the Monmouthshire and 
South Wales Sliding Scale held on Monday, at Cardiff, Mr. W. 
T. Lewis in the chair. The chief business was some minor 
disputes as to certain arrangements at the Glamorgan Company’s 

its and those at Cwmbran, which were satisfactorily adjusted. 
The chief question of wages was then brought forward, and it 
was decided after a full discussion that the selling prices of coal 
for the last four months ending April 31 should be ascertained 
forthwith by Messrs. Routh, Kirk, and Co., of Leeds. 

Cefn Glas Colliery near Maker's-yard with all coke ovens, 
smithy, &c., is for sale. 


PRICES CURRENT. 


THE prices are corrected up to last night, but it should be 
borne in mind in cases makers are prepared to quote different 
terms for special con‘ . It is obviously impossible to specify these 
cases and terms, or to give more than the market q tions and makers’ 
prices. Readers also refer to our correspondents’ letters. 

PIG IRON AND PUDDLED BARS. 
d. | £58. d. 
G.m.b.—No.1.. .. .. 2 7 Glengarnock—No.1 .. 221 0 
No. 8.. 24 No.8 27 6 
Gartsherrie No.1 .. 211 6! Dalmellington—No.1.. 2 7 6 
.. 2 8 0} No.8... 25 0 
Coltness—No.1 .. .. 217 0 | At Ardrossan. 
No. 2 - 212 6) 
Summerlee—No. 1 . 211 6| Shotte—No.1l.. .. .. 215 0 
0. 3 28 « 218 0 
Monkland—No. 1 .. 27 0) At 
-No1.. . LEVELAND— 

At Broomielaw. | No. 4, foundry .. . 115 6 

Calder—No.1.. . .. 211 0! No.4, forge .. .. .. 116 0 

Mottled or white .. .. 115 6 

At Port Dundas. | Thornaby hematite .. 315 0 

T AR—MONMOUT —No. 8 tin-plate pig iron, 13us. at works. 
a i No. 3 foundry pig iron, 85s. 0d. do. 
Wa es—lron rails, f.0.b. 7 5 Oto 810 0 
Iron bars, f.o.b. oe ae 85 0t0 000 
DersysHine—Grey forge, at Sheffield 210 0tc 0 00 
No. 3 ve os 212 6to 0 00 
Lancasnire, in Manchester—No. 8 & No.4 210 Oto 212 6 

Hematire, at works, Millom ‘ Bessemer "— 

No.1toNo.3 .. ae 3 5 Oto 310 0 
Forge, mottled and white .. on ee PY -- 810 0 
Maryport Hematite—No. 1 to No. 3 - 3 5 Oto 310 0 
Puddl — 
Waes—Rail quality, at works ee 4 9 
CLEVELAND, delivered on trucks oe - 40 Oto 410 0 
MIppLEsBROUGH Iéin., plate quality, perton 4 0 Oto 0 0 0 
LancasuHire, delivered at Manchester 40 0t0o 450 
MANUFACTURED IRON. 
815 Oto 0 0 0 
LASGOW, f.0.b., per oe 
Wates—At works, net... .. 810 Oto 0 0 0 
Mipp.esBroves, in trucks, at works 615 700 

Boiler Plates— 

WELSH os 10 0 Oto 0 0 6 
Lancasuire, to 5 cwt. each plate .. 910 0 
SHEFFIELD .. os ee -- 1010 Oto 0 0 0 
Bow iyo and Low Moor— 

Under 2} cwt. om, perewt. 1 2 Oto 17 0 
4cwt. up to7 cwt.and upwards .. -- 110 Oto 119 0 
STAFFORDSHIRE, per ton ey oe . 10 0 Oto18 0 0 
freeontrucks .. 715 Oto 8 56 
f.o.b., per ton ae - 815 0to 9 00 

Angle Iron— 

Bow tno and Low Moor, per cwt. .. oo 
STAFFORDSHIRE, per ton oe 9 0 O0tol010 0 
LaNCaSHIRE se os 70 750 
STockTon .. ee ee 6 0 Oto 0 0 0 
Rounp Oak oo os ee és 9 2 6tol4 0 
CLEVELAND ee 515 Oto 615 0 
WELSH oo we 80 0t0 000 
Gtascow, f.o.b., per ton oe 80 0t0000 

Bar Iron— 

Low Moor and Bow ta, per cwt. .. . 019 0to 140 
STAFFORDSHIRE, per ton oo oe 710 1010 0 
Rounp Oak oe ee ee 812 6to 000 

Merchant Bars— 

STOCKTON .. oe 6 5 Oto 610 0 
WELSH oo oe 7 0 Oto 710 0 
LANCASHIRE oe ee 615 7 0 0 
Guasoow, f.0.b. .. 70 Oto 710 0 
SurrrieLp—Bars from warehouse - 70 0t08 00 

Hoops ee . 810 0t. 000 

Sheets .. os 9 0 0t0000 

Nail Rods.—Guascow, f.o.b., perton .. 710 0to 0 0 0 

Rails—G.ascow, f.o.b., per ton - 710 8 0 0 

CLEVELAND oe ee 65 0t0 000 
WaLes oo oe 70 0t0 000 

Railway Chairs—G.ascow, f.o.b.,perton 5 0 0to 610 0 

Pipes—G ascow, f.o.b., per ton 50 0to 600 

Sheets—Gtascow (singles), per ton .. - 9 0 Oto 910 0 

Hoops—MAancuEsTeR .. 715 Oto 8 5 

STEEL. 

SHEFFIELD—At works— 4224 4. 
Spring steel oe oe 18 0 Oto 21 0 0 
Ordinary castrods .. 17 0 0to2% 0 0 
Fair av steel os 2 0 0to 36 0 0 
Sheet, crucible .. ee os oe «. 24 0 Oto 64 0 0 
Sheets, Bessemer os 16 0 22 0 0 
Second-class tool.. oo ee 82 0 0t048 0 0 
Best special steels se - 50 0 0to76 0 0 

Best tool ee oe oe 52 0 76 0 0 

Special tool .. ee 76 0 Otoll2 0 0 

es oe 8 0 Oto 810 0 

Sheffield steel boiler plates 144 0 0to15 0 0 

Wates—Rails .. oe 710 0to 8 0 0 

Bessemer pigiron .. oe - 40 0to 410 0 
MISCELLANEOUS METALS. 

£8.4. 

we perton 5515 0to 56 0 0 

itish cake and ingots ae so -- 6 0 0t0 62 0 0 

sheets, strong .. 00 

its es 72 5 0t000 0 0 

British blocks, refined.. 8L 0 Oto 82 0 0 

bars... 80 0 Otosl 0 0 

Lead— 0 0 0to0 0 0 
14 5 0t015 0 0 

oo 16 5 0to00 0 0 
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oe es os 0 0 0t0 00 0 
Zinc—English sheet .. be 2310 0 to 2210 0 
Phosphor Bronze—per ton— 
metal XI 00 0 Oto 116 0 0 
alloys .. 123 0 0t0 139 0 


COAL, COKE, OIL, &c. 


Coke— £8.d. £8. d. Splint .. .. 0 63-0 69 
Durham .. .. 0 00-0 90 Smithy .. .. 01060126 
Cleveland, at ovens 0 12 0—0 15 0} South Durham.. 0 7 0—0 13 0 
Derbyshire.. .. 0130-0140] Derbyshire— 

Sheffield, melting © 18 0—0 19 0 Best at pits .. 0 80-0110 
Tredegar .. .. 1 20-0 00 Converting .. 0 76-0 90 
South Yorks: At the pits— Arle; 80 
Bran O11 201811 Pem! 4ft. 0 60-0 66 
Silkstone,house 0 10 4—0 11 6 Forge - 0 50-0 56 
Steam *.. 0 63-0 70 0 88-0 39 
Slack .. 0 40—0 5 6} Oils, tun— £8.d. £8. d. 
Wales, through.. 0 86—0 89) Lard « 40100-4100 
iteum, less24.. 0 8 3—0 10 6 oe « 27 00-2750 
House, at port 0 79-0 93) Raj brown 27 15 0—00 0 0 
Small steam .. 0 23—0 36 Engl. 29 15 0-300 0 
Glasgow—Pi (por ol) 0 6} 
—Per 0.b.— 
6 0—0 6 6| Tallow, cwt... 4160-4200 
* Supplied to railway companies and large works. 
PRICES CURRENT OF TIMBER. 
Teak, load wih’ Quebec pine, 2nd 16 0 1810 
Quebec pine, red 30 45 a“: 8rd... 8 0 1010 
yellow.. 3 5 5 0 Canada, spruce Ist. 10 10 12 10 
pith .. 3 5 410 8rdand2nd 710 810 
PE 8 New Brunswick .. 610 8 0 
Birch .. 810 415 Archangel .. .. owo 
Elm « 410 510 St. Petersburg ..138 0 16 0 
Ash 85 410 Finland .. .. .. 1010 1110 

Dantsic & Meml.oak 310 5 0 Wyburg .. .. .. 810 ll 0 
Wie, 2 5 410 | Battens,allsorts .. 6 0 9 0 
» undersized .. 110 2 0 | FLoorIncsps.sq.oflin.s. d. 8s. d. 
” es se $810 4 6 First yellow .. ..10 0 15 0 
;, Swedish 110 25 » white .. .. 8 6 10 0 

Wainscot, Riga, log.. 3 0 610 Second quality .. 7 6 ll 0 

Lath, Dantsic,fathom 6 0 7 0 Mahogany, Cuba, s.d. s. d. 

St. Petersburg. 810 9 0 superficial foot. 0 5 0 8 

Deats, per C, 12ft. by Mexican, do. 0 44 0-5 

9in. :— Honduras, do. .. 0 0 5: 
Quebec, pine Ist .. 14 0 24 0 


Tue Institution or Encineers.—At the concluding 
meeting of this society for the session 1879-80, held on Tuesday, 
May 25th, Mr. W. H. Barlow, F.R.S., President, in the chair. 
it was announced that the council had recently transferred 
Messrs. Robert William Peregrine Birch, Oswald Brown, Thomas 
Charles Clarke, Robert Joseph Hutton, B.A., and Michael 
Longeiige, M.A., to the class of Members; and had admitted 
Messrs. James Samuel Butler, Thompson Bernard Byers, John 
Perceval Henderson Dunsmure, Evan Davies Jones, William 
Thomas Martyn Mear, George John Munson, Basil Munday, 
and Joseph Edward Willcox, as Students. The last ballot for 
the session resulted in the election of six Members, viz. :— 
Messrs. John Samuel Chorlton, Resident Engineer, Hillifield 
Extension, L. and Y. Railway; Robert Allen Cordner, 
Ex. Eng., P.W.D., India; Thomas Joseph, Tydraw, Tre- 
herbert; Alexander Ross, District Engineer, L. and N. W. 
Railway, Liverpool; James ‘Thorneloe Smith, Engineer 
in charge of railway surveys, Toowoomba, Queensland ; 
and John Tiffin Steward, P.W.D., New Zealand; of 
eleven Associate Members, viz. :—Messrs. Charles Hamlet 
Cooper, Stud. Inst. C.E., Assistant. Surveyor to the 
Wimbledon Iecal Board; Herbert Dorning, Stud. Inst. 
C.E., Manchester; Bernard William Flatt, Stud. Inst. 
C.E., Imperial Central Bahia Railway, Brazil; Thomas 
Percy Gunyon, Stud. Inst. C.E., Chislehurst ; Woodman 
Hill, Gosport ; Sydney Hownam-Meek, L. and Y. Railway, 
Manchester; Hen: ames Oddie, Stud. Inst. C.E., Assist. 
Eng., P.W.D., India; William Alfred Harry de Pape, Water- 
works Engineer and Surveyor to the Tottenham Local Board ; 
Henry John Saunders, Stud. Inst. C.E., Bradford-on-Avon ; 
Richard James Harris Saunders, Walbrook ; and Hugh Hamilton 
Scott, Stud. Inst. C.E., Brighton ; and of Lieut.-Col, George 
Edward Langham Somerset Sanford, R.E., Calcutta, as an 
Associate. + pes 5 the session there had been an effective 
increase of 73 Members, 80 Associate Members, 1 Associate, 1 
Honorary Member, and 79 Students ; bringing up the numbers 
of thoge several classes to 1218, 1301, 583, 18, and 663 respectively, 
or a gross total of 3783, and representing an increase in the past 
twelve months at the rate of 5 per cent. 
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FURNACE BOILERS. 

Tue Walsall explosion has once more directed atten- 
tion to the construction of what are known as “ furnace 
boilers,” that is to say, boilers worked by the waste heat 
from puddling or balling furnaces. e use of waste 
heat for raising steam is almost wholly confined to iron- 
works, and although furnaces giving off a deal of 
heat which is wasted are not unknown in other manufac- 
tures, as, for examples, in the glass trade, no attempt is 
made to utilise them for raising steam. The practice of 
making steam with waste heat in ironworks is not of 
ancient date. No further back than 1855, Truran, in his 
“Tron Manufacture of Great Britain,” spoke of the value 


of furnace boilers as doubtful, and of their use as excep- | 


tional. “On two occasions,” he wrote, “experimental 
trials were made at the Dowlais Works with boilers 
attached to heating furnaces, for several months on each 
occasion. The results with these boilers were such as we 
anticipated ; the weekly make of the furnace declined, 
while the yield of iron was augmented. The consump- 
tion of coal on the furnace grate per ton of iron was 
greater than was formerly required for the furnace and 
engine together, and owing to the longer time occupied 
in the heating and the inferior temperature attained, the 
quality of the iron was deteriorated. In Staffordshire 
and Derbyshire numbers of boilers may be seen attached 
to the old furnaces, but it is a significant circumstance 
that in no instance did we see them applied to the 
recently erected furnaces in the same works. Conse- 
quently we infer that they are not found so economical 
as is generally sup .” Opinions have changed since 
Truran’s death, and in all ironworks more or Jess steam 
is obtained from furnace boilers. Very sharp discussions, 
and almost bitter controversies, have concern 
nearly every question connected with the making o: 
steam in ironworks. One of the most powerful argu- 
ments w against the combination of a boiler and a 
age urnace was that the puddler could not work 
is damper as he pleased because he had to think of the 
boiler. No real progress indeed was made in the practice 
of raising steam with waste heat until the puddler 
and furnacemen had been taught to pay no attention 
whatever to the boiler, but to behave as if it had no 
existence. It is evident that Truran’s men did not act 
thus, for the presence or absence of a boiler can in no 
way affect what takes place in a puddling furnace, 
save as it — or may not affect the draught. A stack 
5 high will give draught enough without a boiler ; 
and wi' 
vided the flues under or about the boiler run a 
tolerably direct course. It must not be forgotten, how- 
ever, that a boiler working in connection with a couple 
of heating or puddling furnaces is placed under very 
trying circumstances, whether it is in good order or 
not ; whether steam be at too high a pressure, or not 
at a pressure high enough; whether it have plenty of 
water within it or not water enough, the furnace boiler 
has to take its chance. At one time when the damper 
is up and the metal inning to boil, it will be 
to the fiercest heat; when the damper is 
dropped the products of combustion will be compara- 
tively cool, and when the — has been drawn 
and the hearth is being fettled, a great rush of 
comparatively cold air will find its way to the 
boiler . This treatment is very trying, and 
it is evident that in designing furnace boilers special care 
should be taken to adapt them to the conditions imposed. 
How best to do this has been a matter of keen dispute 
and three different kinds of boiler have all enjoyed 
favour. These are the Rastrick, the vertical with internal 
flue, and the Cornish or Lancashire. The Rastrick t; 
is we think dying out, and the sooner it disappears the 
better. The vertical boiler is a cylinder often as much 
as 50ft. high and 5ft. or 6ft. in diameter; up the centre 
runs a straight cylindrical flue, sometimes provided with 
cross tubes. The boiler stands upright on four cast iron 
columns and a base plate, and the products of combus- 
tion from one of these furnaces are led into the flue below 
by a somewhat temporary arrangement of bricks laid in 
clay, which can be pulled down in a few minutes 
when the flue inspection, and replaced 
almost as quickly, The boiler is nearly long enough 
to act as a chimuey, but a brick stack a few 
feet high is always built up on it. This_ type 
of boiler is popular in Middlesbrough, and 
been improved in details by Mr. J. Head, of the 
Newport Rolling Mills, until it is very efficient. Little 
need be said concerning the Cornish and Lancashire 
boilers save that each is generally worked by two fur- 
naces, with delivery through brick horizontal flues to the 
boiler flues. With the double-flued boiler one furnace 
answers to each flue ; with the single-fiued boiler coke 
furnaces have of course one flue in common, the dampers 
being put in the throats of the furnaces, so that each can 
be worked without regard to the other. Asa rule these 
boilers are set without a wheel or return draught, though 
to this there are exceptions. The outer shells are there- 
fore wholly useless for heating pu . Plain egg- 
ended boilers are also used now and then in conjunction 
with heating furnaces, a single flash flue about 6in. 
deep, struck from the boiler centre, carrying the products 
of combustion wrapped round the whole bottom of the 
boiler to the stack. To all these boilers exception 
been taken, and they have all had their advocates. If we 
explain a few of the oe involved our readers will 
be able to form for themselves something like an accurate 
opinion of their respective natures. 

In the Rastrick boiler, a sketch of which we aunex, 
the flame from the puddling or heating furnace impinges 
directly on the vertical shell of the boiler, it then rises and 
spreads round the side and so at last reaches the flue, 

own which it descends to the horizontal flue below, into 
which a number of boilers deliver, and which flue 


terminates at one end in a lofty chimney. The damage | 


which these boilers suffer takes place almost always at or 
about the place where the flame strikes, and in the place 


a boiler 60ft. of chimney is. sufficient, pro- t 


has admittin, 


uniting the shell to the flue at the bottom; this plate 
rests on a brick cylindrical wall, which carries the boiler. 
The shell not only expands more than the inner flue, but 
it expands irregularly. The consequence is that the 
bottomring plate “ works” and ultimately fissures inside ; 
but long before thi er takes place in the rivet 

seams of the shell. e@ water runs down, gets 
between the bottom plate and the brick seating, 
and corrosion is set up. The caulkers are never away 
from the Rastrick boilers, and the consequence is that the 
seams are ruined. The edge of the plate is sometimes 
cut and caulked away level with the rivet heads. Many 
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attempts have been made to improve the Rastrick boiler 
without success. It would be worth spending some time 
and money to effect the desired object if possible, for the 
Rastrick boiler is above and beyond all others the most 
convenient in shape that it is possible to employ in an 
ironworks, and it is besides a good steam maker, and 
able to work safely with a large range of water-level. 
But, as we have said, all attempts to make it a 
boiler have failed to protect the plates, brick walls have 
been tried on which the flame impinged, but these walls, 
although they save the plates to some extent, greatl 
reduce the power of the boiler as a steam generator, an 
after having been tried for a week or two they are usually 
ulled out. It is possible that something, if not a good 
eal, might be saved by bringing the flues into 
the brick casing or oven surrounding the lower parts 
of the boiler in such a way that the flame instead of 
moving in the direction of a radius of the boiler, should 
move in that of a tangent to its circumference. By a little 
ment the flame might be made to wrap itself 
8 irally round the boiler and yet not impinge upon it. 
ne are not aware whether or not this plan n 


ried. 

No portion of the controversy about furnace boilers to 
which we have referred has n brought out more 
keenly than that relating to the position to be assign 
them. The Rastrick boiler takes its one place, each 
boiler in the centre of four furnaces radiating from it. 
Sometimes, however, only two furnaces are combined 
with each boiler. The vertical Middlesbrough boiler is 
in much the same predicament ; it cannot well be put 
anywhere else. With horizontal boilers, however, the 
case is different, and they have been disposed beside the 
furnace, under it, over it, and end long to it. One firm 
in the Midland Counties, indeed, patented a boiler with 
the puddling furnace actually inside the flue. We cannot 
tell whether the scheme was ever tried. To all the 
situations we have named for a horizontal boiler objec- 
tions may be raised, but the greatest objection of all is 
that horizontal boilers unless put over the furnaces 
occupy much room. The plan, however, does not work 
well. It was tried in the Royal Gun ae at Wool- 
wich, for example, some years ago, and had to be 
abandoned, because the heat was unendurable by the 
puddlers. 

Astrong feeling is no doubt growing up against the 
use of the vertical type of boiler in ironworks ; but after 
all has been said gre it that can be urged, it still 
remains above aud beyond all other types the most 
convenient that it is possible to adopt. That the 
Rastrick boiler ought to be condemned we do not 
for a moment dispute, but it is surely not beyond 
the powers of managers and engineers of iron- 
works to invent something else which will work 
more safely. We were once told that the best 
result ever got from a furnace boiler was obtained 
with a second-hand Lancashire boiler about 30ft. 
long and 7ft. in diameter. The furnace tubes were 
tapered in the usual way, and there were eight or more 
Galloway tubes in each flue. This boiler was set up on 
end with the furnaces at the bottom. They were lined 
with thin rings of fire-brick, the bricks being ous 
made for the purpose. Two large ball furnaces delive: 
one into each flue. The water level was at about 4ft. 
from the top end only, but there was no trouble from 
priming, and the boiler made an immense amount of 
steam and gave no annoyance. The excentricity of the 
flues probably made the boiler a success. There was, in 
what had been thesteam space of the boiler,a quietand com- 
paratively cool region, and down this the water descended 
while it rushed up along the flues. It would be interesting 
to know if a similar experiment has been held by others. 
We have ourselves no doubt that it is quite possible to 
design a vertical furnace boiler, which will be safe and 
fairly economical, and there can be no hesitation in 
ing that it will be convenient. Such a boiler must 
include the principal features of the Lancashire Gallo- 
oe boiler set on end, and it ought to evaporate about 
3 lb. of water per pound of coal or alittle more—a very 
good performance for a furnace boiler—the products of 
combustion pi 2 from which must have the high 
temperature required to command a sharp draught. 


Ay InpDUsTRIAL Exutsition ComPAny, which to some extent is to 
take the place of the late Society for the Promotion of Scientific 
anchester for the 


Ind is being formed at purpose of 
ccaonlite exhibitions of industrial and art productions, and it is 
proposed to hold the first exhibition at Manchester during the 

ensuing autumn, T 


ed being found too limited 


1! water tube boiler of Roots 
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THE AUSTRIAN LLOYD'S ARSENAL AT 
TRIESTE. 


Amonest the great steamship owning corporations of 
Europe, the Austrian Lloyd’s Company holds a foremost 
place. Possessing at the present time 75 steamers, of 
nearly 100,000 aggregate tonnage, and nearly 17,000 
nominal horse-power, this company presents a striking 
example of the results which may be produced by the 
combination of large capital, judicious enterprise, and the 
enlistment of the best technical skill. The company 
commenced operations in the year 1836, by the purc 
of seven small vessels, of a collective to something 
below 2000, and since that time its career been one 
of uninterrupted success. Thus we find that, in the year 
1838, it possessed 10 vessels, which remained the establish- 
ment until 1842, when one vessel was added. In 1853 
the number of vessels had increased to 47, and in the 
year 1854 the number of 13 vessels was added, in- 
creasing the size of the fleet to 60. The trade in which 
the present large fleet is engaged is com of nine 

eneral routes—viz., to the Levant, to India, to the Red 
Sea, to the Danube and Black Sea Ports, to the Archi- 
pelago, to Venice, to the coast of Istria on the Adriatic, 
and to the coast of Dalmatia and Albania. this traffic 
the vessels made, in the year 1878, 1,424,031 voy 

ing, in addition to cargo, 607,109 passengers, an 
nearly 153 millions sterling of specie. By a recent deci- 
sion of the directors, a new line is to commenced 
between Trieste and igon, Penang and Hong Kong. 

Until the year 1852 the company od | its ships 
uilders, chiefly ordering from English and 
Scotch firms,:the most prominent of which was that of 
Mr. Peter Denny, of Dumbarton, now mor so im- 
ls a place under the leadership of Mr. William 

enny. Amongst the finest ships in the present fleet are 
some of those constructed by the above firm, and the 
of engine now usually adopted and manufactured in the 
company’s arsenal many of the best features of 
the engines built by Messrs. —: In 1852 the com- 
pany decided to commence the building of vessels for its 
own use, not only because such a course would prove of 
great economy, but also because the policy of encouraging 
native industry and skill was considered, and rightly so, 
to be the patriotic duty of a great corporation enlarging 
its operations in a country which, like puma pee a 
limited shipowning and shipbuilding in- 

Tes 


The administrative offices of the company are in the 
centre of the town of Trieste, and a small arsenal, intended 
for the —— of ships, was originally located at no great 
distance from the central offices, but the accommodation 
imited, it was decided to establish a 
— arsenal, which should be more —— situated, 
and at the same time afford an opportunity for _ out 
comprehensively the plan of a new es wi the 
appliances not only for building ships and their machinery, 
but; for docking them, repairing hulls and machinery, an 
fitting all masts, sails and equipments—in fact, for pro- 
ducing, if onorggg from the raw materials, a complete 
ece-geang yee any of our readers will know that the 
town of Trieste lies in a vale surrounded by hills inland, 
and facing seawards towards a lange bay in the north-east 
corner of the Adriatic Sea. A little to the south of the 
location of the town itself is a smaller or minor bay called 
Muggia. This is about eight miles long and five miles 
broad, and here upon the shore of a bay within a bay, 
is found a most appropriate natural site, sheltered from 
storms, and with an excellent foundation for a large ship- 
building and dockyard establishment. 

Entering the arsenal by the main doorway the visitor 
finds himself in a large square balling: constructed like 
all the other buildings in the establishment of massive 
stone. Here are the offices of the director and adminis- 
trators of the arsenal, with drawing offices and offices for 
the principal foremen. This building is marked A in 
te. pen shown herewith.. Passing out through the 
q gle (B) towards the quay at which are lying the 
vessels in process of fitting out one sees, laid out and 
marked with a regularity of system that strikes the 
technical observer in every pat of the dockyard, the 
spare propellers and other large gear for the various 
vessels of the fleet. Near the centre of the quay are a 
pair of sheer legs constructed in 1851 by Seaward, and 
capable of lifting a weight of 60 tons, the height of the 
blocks being about 90ft. above the water level. Turning 
to the left is the joiner’s shop C of two stories, containing 
a very fg er plant of the usual wood working tools, 
chiefly by Western and Co. The machinery in this shop 
is driven by a horizontal engine taking its steam from a 

pores and it may be here 
remarked that throughout this establishment the principle 
of separating each block-of buildings, with machinery 
driven independently and with separate boilers, has been 
adopted. Passing over to the hammer shop E we find 
three furnaces—one for use with gas—and two steam 
hammers, the large one being manipulated with the aid 
of a powerful steam crane. The whole of the crank 
shafts, stern posts, and other heavy forgings used in the 
arsenal are made here, and the unusually heavy 
20in. in diameter, of the ironclad Tegethoff were also 
successfully forged in this shop. Next to the hammer 
shop is that of the shipsmiths F containing seven fires, 
besides the boilers for driving the forge hammers. Here 
also is a very fine horizontal engine for driving a line of 


and boiler makers’ shops JJ JJ, and from whick the 
smiths’ fans and other tools in th i 
Immediatel 


| 
| | 
shafting running along the whole upper end of the smiths 
whitesmiths’ shops Gand H. The four 
ctprctinntslnccttcrnmeticsintonsemritaminarent buildings to the right of these JJ JJ are the boiler : 
shops, and contain besides nineteen fires a direct action Cc 
steam rivetting machine, several rivet-making machines, . 
a, plate machine of edges 21ft. 
ng either square or at an obtuse angle to the surface of j 
he plate, and a pair of well-arranged plate <urnaces. ee 
he shell joints are rivetted by a hydraulic rivetter of a: 
| 
& 
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ake, the accumulators being driven from the | recess in the vertical shaft, the driving is from below, and 
main line of wall shafting. The shell joints are all made | is effected by bevel geai C y 
with double butt stra a, joints being seldom or never | of the boring pillar with a horizontal shaft running under 
The iron worked into the boilers, and indeed and beyond the face plate, and with belt drums on its 
throughout the establishment, is of Styrian make, and its | outer end. There are at present in course of erection 
ductility is shown very graphically by specimens on view | here several pairs of engines of moderate size, amongst 
in the director’s office. The twisting of these specimens | them being the — of the Leda, having cylinders 
exhibits ductility quite equal to that of the best mild | 3lin. and 56in. eter by 3ft. stroke. In these 
steel in use in this country, and it is interesting to men- | engines the air and circulating pumps are cast below 
tion that the flangin wer of this material is so good | the condenser, and are driven from an excentric p. 
that in one end shell’ p te #in. thick which we observed | between the cranks. The cylinders are supported on the 
the flange had been bent round to right angles in the | side opposite to the condenser by wrought iron columns. 
ordinary course of work with an inside radius of }in. | Amongst the features of interest which the design of these 
Passing through the iron and brass foundries K L one | engines s may be mentioned a very novel arrange- 
sees an excellent arrangement, the core ovens being at | ment of jacketing the cylinders, invented by the director. 
the lower end and the three cupolas near the centre. No | In a space enclosed at the base of the funnel, and just 
difficulty is experienced in producing the large and | below the superheaters, is placed a nest of tubes, intended 
intricate castings into which surface condensers, having | for heating the air contamed in them to a high tem- 
the pumps cast underneath—the usual practice here—| perature. This air afterwards passes into a box, to which 
evolve themselves. In the engine-houses M and N are | the ends of the tubes are attached, and thence into an 
separate pairs of vertical beam engines used for driving | annular formed by surrounding the steam pipe 
the machinery in buildings O and P. Each of these is of | with an outer pipe. From this bye the hot air is led 
sufficient power to drive the whole of the tools, the one | through the cylinder jackets, and thence back again into 
not in use being either under repair or kept in reserve. | the chimney, the continued circulation being effected by 
Next to the engine-houses is the mast and block-makers’ | the action of the chimneydraught. A registered tempera- 


connecting the lower socket 
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devoted to general pas wwe and contains a pair of plate 


rolls 14ft. 6in. long, a plate edge planing machine, with a 
stroke of 13ft., besides lighter tools. Above is the lock- 
innacies, and tinwor ul y 
company’s shi In the building cael U there are 
on the ground-floor the boatbuilders’ shop, and the office 
of the arsenal harbour master. Above is the suil- 
makers’ loft. The shipbuilding slip marked D has room 
for four the length available from waterside 
inland being about 400ft. The of buildings oppo- 
site the shipbuilding slip contains fire engine-house and 
guards’ residences, where are stationed the sergeant and 
gendarmes who perform the police duty of the arsenal, 
painters’, flagmakers’, gilders’, and upholsterers’ sho 
usual shi lant ¢ punch- 
shearing, an ing machines. At V is the engine 
and boiler-house for working the patent slip. The patent 
slip W is of an extreme length of 750ft., and is so 
arranged that one vessel being hauled on the cradle to 
the upper end of the slipway, the lower end, which has 
at the sill a draught of about 20ft., may, by closing the 
entrance with a pontoon and pumping out the lower part 
of the slipway enclosure, be so used as to form a separate 
dry dock for the use of a second vessel. Next to the 
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shop Q, the oaee portion of the tackle used in the | ture of 370 deg. Fah. has, by this system, been kept, 
service being made here. | surrounding the steam pipe and cylinders, and this without 
Next in order comes the shop for engine smiths O, con- | the loss incidental to jacketing by steam. Another 
taining a steam hammer, fourteen fires, and a very com- | feature of interest in these meee is an arrangement for 
lete set of screwing machines of English, American and varying the expansion in the low-pressure cylinder, 
Garston make. On the floor above the smiths’ shop are without the complication incidental to a separate expan- 
the pattern-makers’ shop and pattern stores. Passing sion valve. The links are controlled in the usual manner 
out of the smiths’ shop, and leaving on the left hand two | by a weigh shaft with levers at either end, to which 
small rooms used, one for grinding paint by machinery, | the —— rods to the links are attached, but 
and the other for making and repairing injectors and | at the end of the lever opposite the link motion of the 
similar light work, we reach the heavy tool shop P. | low pressed cylinder is a block and hand wheel, arranged 
Here there are some very excellent modern tools, amongst | that the length of the link rod may be so varied as to 
them being a gap lathe, by Whitworth, of 2ft. 6in. centres | change the position of the low-pressure link in relation 
and 8ft. greatest radius upon the face plate ; a powerful | to that of the high-pressure engine, and thus effect any 
slotting machine of 2ft. stroke, by the same maker ;| desired degree of expat sion without changing the position 
a return-action planing machine, with a face plate 13ft. 6in. | of the high-pressure link. To the high-pressure cylinder 
by 5ft. 6in.,also by Whitworth ; a very fine planing machine | a separate expansion valve is fitted, and the combined 
for planing cylinder faces and other large surfaces, the | arrangement provides a ready means of equally distri- 
motion being in the tool itself, which has an extreme buting the work between the cylinders when, as is 
stroke of 12ft. horizontally, and a vertical range for frequently the case with this company’s steamers, it is 
feed motion of 6ft. A powerful lathe of 46in. centres, | desired to drive them economically at slow speed. Con- 
by Shanks, has been fitted with a well-contrived arrange- | nected to the weigh shaft are a series of rods and bell 
ment for turning crank pins, the driving motion of the cranks leading to the bridge, where is fixed an indicator 
tool round the pin being effected by an extension of the | showing to the captain the actual position of the starting 
back gear of the lathe. The advantage of this arrange- gear. This isa most useful automatic substitute for the 
ment over machines made exclusively for turning crank | reply telegraph, and has been in use on the company’s 
pins is obvious, as the main portion of the lathe can be | vessels for many years. 
used for general a wy bove the heavy tool shop is The most important vessels of the fleet are now fitted 
the light tool and fitting shop, and this is without doubt _ with modern compound engines, those in the later ships 
the finest room in the arsenal. It contains an extremely having been constructed in the arsenal, and the others 
well-arranged plant of screw-cutting lathes, drilling and , being chiefly engines of the former simple type, com- 
shaping machines, chiefly by Whitworth, besides vice | pounded in the usual way by the addition of high-pres- 
benches for 100 fitters. In almost every room in the | sure cylinders gueesspss the low-pressure cylinders. 
arsenal there have been recently fitted emery grinding On the sides of the way formed between the engi- 
machines, by Thompson, Sterne, and Co., and the old- | neers’ shops and the stores § is to be seen a further 
fashioned grindstone did not once meet our view. | matically arranged stock of spare 
In the erecting shop R there is a large cylinder boring | in the stores themselves is one of the largest stocks to be 
machine, of a very convenient design. Under the centre | seen outside of the Royal dockyards of upholsterer’ 
of a stone archway, formed by a gap in the wall, is yr | rigger’s, engineer’s, and steward’s stores, all controll 
a face plate 11ft. square, and from the centre of this, from an office centrally situated in the stores themselves. 
and —— by a girder attached by flanges to each | Passing now under the entrance gate, and leaving on the 


cylindrical tool holder, the feed motion being acco: | the visitor reaches the building marked T, which, being 


z 
a 

S srores soimens 
d 


r for the fleet ; and | T 


side of the archway, is led a vertical shaft, carrying 4 right hand the well-provided doctor’s shop and dispensary, 
in the usual way, viz., by a small screw let intoa | close to the shipbuilding slips, has the ground floor 
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patent slip is a dry dock intended “for the larger sized 
vessels, and it has an extreme length of 440ft. and a 
width of entrance of 75ft.* Situated between the docks 
at X is the pumping house, arranged to empty both docks ; 
there are a pair of horizontal engines with cylinders 24in. 
diameter by 4ft. stroke, driving by extensions of the 
piston rods in the rear of the cylinders two double-action 
pumps, each with a delivery pipe 3ft. diameter. These 
pumps are capable of emptying the larger dock in three 
and a-half hours. 

Opposite the dry dock are the angle-iron furnace and 
frame-bending slab Y Y. At Z is the riggers’ shop, and 
above a very commodious mould loft. At ais a ship 
carpenter's shop extending along the quay of the dry 
dock, and with benches for about forty men. At 0 is, on 
the ground floor, a carpenter’s shop devoted chiefly to 
the making of landing brows, cattle sling and 

op; in the oining building are powerful saw 
milly: and on the floor above a carpet and oilcloth 
store. Upon the building slips d, which as yet 
require extension and piling to be suited for heavy 
vessels, are at present building two small wooden vessels. 
There is a very complete fire service laid down _through- 
out the yard, and this is indicated in the plan. The 
number of men employed in the Arsenal is slightly 
above 2000, and the unusual but excellent rule exists 
that a workman who is absent without leave from his 
= on Monday must remain away during the week. It 

been found that the loss and inconvenience so well 
known in England from the worship of St. Monday has 
practically disappeared from the Trieste Arsenal owing 
to the operation of this rule. 

An extremely wealthy pension fund society exists for 
the benefit of the salaried employés in branches, 
hese number collectively about 1000 men, and the 
capital of the pension fund at present amounts to 
£260,725, some of the officers being entitled to pensions 
on retirement of as much as £200 per annum. 
affairs of the pension fund are managed by representa- 
tives chosen by the employés themselves. 

The present position of the arsenal is largely due to 
the enlightened energy of the technical director, Cava- 
liere Petke. This gentleman received his scientific 
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training at Messrs. Napier’s works, and in no feature is 
the arsenal under his control inferior to the best 
establishments on the Clyde, while in systematic orga- 
nisation of the engineer department afloat, combined 
with the operations of the dockyard itself, both being 
ponsible directorship, the system 


er the same resi 

offers a model which cannot fail to repay careful study. 
Mr. Petke is ably and energetically assisted by the vice- 

irector, Captain Ste: and the more immediate 
control of the 212 engineers and 670 stokers afloat is in 
the hands of Mr. Gregory Wilkinson, an English officer, 
who like many others of our countrymen joined the 
company’s service shortly after its estab ent. Asan 
illustration of the with which work is 
turned out here it may be stated that the Clio, a 
now just completed of 120 nominal horse-power, had the 
whole of her machinery fixed on board and under steam 
within fourteen days of her launch, and was ready for 
sea twenty-one days later. The spirit of emulation has 
in another instance extended itself to the su 
launching of a large vessel with steam up. 


LETTERS TO THE EDITOR. 
We do not hold ourselves the opi 
(We opinions of our 


THE FOUNDERING OF THE AMERICAN. 

_ Srn,~Your correspondent, ‘' J. A.,” seems to have missed the 
point of my letter in your issue of 21st May, in which I state 
‘That had the ship (the American) been fitted with really 
powerful pumping machinery, she could have been kept afloat 
sufficiently long to reach a p ace of safety.” As to what is and 
what is not powerful pum: machinery, various opinions mey 
exist ; but ‘‘J. A.” will, I think, agree with me in the undeniable 
fact that the um ping machinery of the American did not keep 
her afloat, and if ‘‘ J. A.” will take the trouble to read my letter 
again, I think he will find that Ihave clearly proved that a pymp 
oe pee T have stated would have kept her afloat as long as 

lasted ; for it would have been capable of removin; 
water more than twice as fast as the leak admitted it, or, as f 
to prove, nearly four times as fast as the leak admitted it. 


e register tonnage of the ship was 2474 tons ; she may therefore 
have carried about tons of cargo, and coals, water, &c. an 
her total displacement at load draught may have been nearl 


5000 tons. Her freeboard I have no means of ascertaining, but it 


d | unable to prevent th 
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with a Downton hand pump, and a donkey pump which broke 


down. 
It is becoming the custom to connect the circulatin m 

with the bilge alternately ; this is good, but would tym 

useless in the American’s case. The right thing is undoubted] 

to fit every steamship with a simple pump of a capacity approxi- 

mating the Faget of the boilers, by means of which the whole 

of the ship could on an 

free and afloat. 

Milwall, E., June 2nd. 


BOILER EXPLOSIONS AT IRONWORKS., 

—Two dreadful explosions have occurred recently in boilers 
used in ironworks—viz., one only a few weeks ago, at Glasgow, 
and the second still more recent at Walsall, both of which have 
unfortunately proved terribly fatal, no less than from fifty to sixty 
workmen g killed, and many others seriously injured. 

Out of evil we often see good and frightful as the losses 
and ay ee | entailed by these two sad disasters certainly are to 
those immediately concerned, yet in the end—and as an outcome 
of these and any similar disasters—there can be no doubt that we 
shall now shortly have useful legislation on the — which 
will not only compel all steam users to have their ers fre- 
quent but will also see that those to whom the duty 
of on devolves upon are in every sense of the word duly 
qualified to peform so important a task, I say this with all due 

to the many who are constantly en in the work, and 
most of whom are, without doubt, properly qualified. Still, as most 
eers and manufacturers know, this cannot be said of all. 
f these ironworks boiler explosions are continually occurring, 
I think the reasons, ing generally, are not far to seek, as in 
an ironworks the steam is produced by the gases on their way 
from the puddling furnace to the stack, the comneenee being 
very high, and as a rule not in any be regulated by the require- 
ments of the boiler, the production of iron being the first item for 
consideration; the welfare and safety of the boiler is conse- 
quently only of secondary importance. If in a Cornish, locomotive, 
or portable boiler the avtendant unexpectedly finds he has more 
steam than is wanted at the moment, or if again he finds his water 
lower than it should be, he at once regulates his fire accordingly, 
and thus ensures freedom from danger. This is not so with iron- 
works boilers, as whether the steam is blowing off or not, or 
whether the water level is lower than usual, the temperature and 
oeee of the gases from the furnace must remain intact until the 
er has withdrawn his charges. Thus we often find iron 
Bues and uptakes in these boilers exposed on the one side to an 
intense flame, varying from 2500 des. to 1200 deg. Fah., whilst 
they are protected on the other side only by steam, which is 
e pints from rising in temperature. Again, 
steam in contact with heated iron rapidly disin it, the 
wane | iron decomposing the steam, and thereby becoming 


bably correct to state that an additional weight of from 1000 } O*4 


is 

to tons would be more than sufficient to cause herto founder, 
and that this weight, or something less than this weight of water, 
wasall that had to beremoved inthe seven hours and twenty minutes 
—which would not merely have ‘‘delayed her found ” as 


“J, A.” puts it, but would have kept her in the same as | at 


before the accident; in other words, a pump capable of removing 
220 tons of water per hour would have kept with the inflow 
and one of 750 tons per hour capecity would have removed as 
as much water in one hour as flow in during three and 
re ‘whet th tity of water 
, whether a pump can throw a greater quan wal 
than that which would enter through an opening equal in area to 
that of the discharge pipe of the pumps, will of course depend 
the situation of the opening, its depth below the surface 
the water, and consequently the head o water, as also ui 
the shape of the opening; the nearer the shape of the — ing 
approaches to that of a e the greater will be the flow of water 
per inch of area, but the cases in which injury to a ship’s skin 


rare. Generally there is a onmng the plate, and a long rent 
e water does not comeat more 
the velocity due to the head, in conse- 
quence of the friction. Leak stoppers would seldom be of much 
use in injuries of this kind, although for stopping shot holes th 
may be invaluable. Leak stoppers could probably be de 
ich would retard the inflow of water, provided the situation of 
theinjury permitted of their use in the interior of the ship; for 
it must be borne in mind that external appliances which require 
the presence of a diver, are useless in the tropics on account of 


Your correspondent does not give any figures, and only sa: 
—a fact which I am well aware of; but it would be interestin: 
to know what proportion the ships so fitted bear to those whi 
are merely supplied with pumps to enable them to scrape 
through a of Trade inspection, when the expenditure of 


£300 would give them—without adding three tons to the weight in 


of the machinery—the power of raising tons of water every 
fifteen seconds. 

With reference to what ‘‘ J. A.” says about pumps “ merely 
delaying” the foundering of a ship, I would like to point out to 
him that even ten minutes gain ht make all the difference 
between the loss or safety of all hands; and the power to keep 
a ship afloat for an hour might in cases of collision near the coast 

lo not understand wi it means 

“*reserve buoyancy,” unless it be air-tight compartments, which, 
on account of the t bulk and space unprofitably occupied, 
would be quite inadmissible on board ship. A more thorough 
carrying out of the water-tight compartment system would meet 
the difficulty, for a ship’s water-tight compartments should be 
sufficiently numerous to permit of any two becoming full without 
causing her to founder, as an injury to the skin of the ship may 
take place at the junction of the bulkhead with the side of the 
ship, which would admit the water into two com ents. 

n concluding my letter, I must tell you, Sir, that from my 
own personal experience, and that of Tendo ofhesen in the 
mercantile marine—I feel convinced that in the majority of cases 
the proportions borne by the Pompe to the capacity of the shi 
are altogether inadequate, an ayer to be inereased manifold ft 
they are to be of service in saving the lives of sailors and the 
pro} of the nation. I could quote the case of a ship recently 
arrived after a long voyage, fortunately with favourable weather, 


which leaked soon after she was at sea at the rate of 700 tons in 


ever, and a valuable cargo, which was much the 
water, part of the loss occasioned by which falls on the officers of 
the ship, Had this ship been fitted with even a windmill pump- 
gine, as used in nearly all Norwegian vessels, the 
keeping the water down would have been reduced to 


n 

I trust that this question of such vital importance ot be 
allowed to drop. Penny, 
Assoc. Mem. Inst, C.E. 


made in to 

of steamships’ pumps. Your corre- 
loss of the American, but the Borussia, 
Vingorla, and other recent total losses of vessels and of many 
vailing scarcely pardonable oversight itting out vessels 
S steam on board. It is an lorious end for 
of or 400-horse power, which could discharge as 

many tons of water per minute, to be lost after seven hours’ 
struggle against the ineoming sea, because it was supplied 


It is the practice at many ironworks to remedy in part this 
evil by lining the w with firebrick, and when properly done, 
and it is seen that the lining is kept in good repair, it is to a great 
extent effectual. I remember about the year 1870, when engaged 

Middlesbrough, a valuable discussion, ‘‘Should u es, SUI+ 
rounded by steam, be lined or not ?” arose between several 
minent connection with the Institution of 

Sleveland Engineers, a 
It was published in the “ 
nection with the accidents and disasters that are now so frequently 


when the Government; take this question of 
the result will be that boilers using the 
waste heat from puddling and other furnaces will no longer be 
allowed, which would be nothing more nor less than a national 
calamity, as it would at once increase the cost of production of 
that most useful material iron. 
I must onelegee for having taken up so much of your valuable 
pn, but the importance of the subject is alone my excuse, and in 
ealing with it I have been careful not in any way to particularise 
or offer detailed comment upon either of the two recent disasters, 
seeing that they are still sub judice. Joun Hayes. 
27, lenhall-street, London, May 27th. 


Srr,—The reasoning contained in the letter of ‘‘ Observer,” 
headed as above in Tart Encivzzr of the 28th, is too shallow 
almost to need refutation. I am ufraid — correspondent has 
no practical knowledge or experience in the matter or he woul 
not have vent to make the statements he has done nor 
have given the public the benefit of his imperfect observations. 
With your permission however I would endeavour to point out 
the weakness of his perenne. 

The few boilers under the inspection of the Steam Users’ Asso- 
ciation—the one formed by the late Sir W. Fairbairn—consist 
chiefly of a number of selected first-class boilers of eminent firms 
Lancashire, whilst the many thousands under the Manchester 
Steam Power Company consist of the t mass of the steam 
boilers scattered over the whole of the United Kina per- 
forming tt A neg kind of work for which steam or hot water 
is used, and ing as it were the tug and strain of the bulk of 
the whole of the motive re in the country; and often this 
work is of itself of a risky nature, and in many instances the 
positions and conditions under which the boilers are placed, and 
must of necessity be worked, render their thorough examination 
and inspection extremely difficult. Hence to compare the 
accidents which take place in the boilers under the inspection of 
the former with those of the latter upon — grounds is mani- 
festly unjust and unfair. As well t @ life insurance rag. ae 
with a few selected first-class lives insured compare their eath 
rate with another who included classes exposed to every risk 
from ——. accident, disease, and exposure. I venture to 
assert, and am pre} to prove, both from my own experience 
in both associations and from published vay eae | that the amount 
of and useful work performed by the former pales into utter 
ii with that accomplished by the 
latter association. year alone the Steam Power Company 
inspected no less about 80,500 boilers, and the defects and 
dangers pointed out are numbered by thousands, and the im- 

vements and general useful and gocd work thus achieved is 
ly to be over-estimated; and as e dissemina- 
tion of useful knowledge amongst boiler owners, I consider 
the lengthy and elaborate reports which have been issued 
annually, and which are f 
hints to steam users, distributed as they are annually 
amongst thousands of boiler owners, are unsurpassed 
any other association in, perhaps, the world. In addition to 
a vast amount of work has been performed in the designing and 
seating of boilers, and a very large sum of money expended in 
experiments to test the strength of plates and the best form of 
rivetted joints, the results of which have been published and 
gi I venture to k that an 


ed 
than ‘‘ Observer” would mete out, and I 
am in when he knows more of the matter he will be dis- 
to > To Sir 


ul and regular inspections of boilers 
and I can speak from ical experience 
— connected with the very first ion formed—of the 
suspicion and dislike in many influential quarters to its introduc- 
tion, a suspicion and dislike which the usefulness and value of the 
work achieved has wholly overcome. 

been made that 


ficance when compared 


have recen 

ven! a 

again speak from practical ex when I cay thet from 

the earliest the Association the want and 

of boiler owners was, why not insure a well as inspect ” and 
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the late Mr. T. Fo »* of Shi Stewarts and Co., of 
Manchester, never until he saw thi inciple introduced, 


and it has proved itself an arrangement well suited to the wants 
of the aug ws having become all but universal, even the 
association formed by Sir W. Fairbairn having been compelled 
e value of the i m, I fear asse 
whether as the qualification of the manasa, or the pains 
and care taken to make the inspections most full an aces > 
believe the staff employed and the value of the work done by the 


Steam Power Company is excelled by none, and would not be better 


even if it were handed over to Government officials, whilst in 
that case it would become a vexatious and arbitrary measure, 
and entail upon boiler-owners great expense, loss, and annoyance 
without any perceptible increase of safety. 

Nottingham, May G. D, M.I.M.E, 


WOODWORKING MACHINERY. 

Srr,—I have to thank you for your notice of my book on 
“ Woodworking Machinery” in your last number. I do not as a 
rule reply to any remarks on my writings, but’ as some of yours 
appear in the form of questions, perhaps you will kindly allow 
me space to answer them, 

You ask for an explanation of my remark—‘“ that the shaft- 
ing for an upper floor should be fixed at the roof of the 

und floor.” What I wished to convey by this was, that it 
is more convenient to fix the shafting used for: driving machines 
p on a first floor, beneath that floor, or, in other words, to 
the roof of the ground floor, allowing the belts to lead through 
holes in the floor to the various machiries, trap-doors being 
arranged over the bearings for oiling, &c. 

My object in not mentioning the colliery from which I have 
obtained coal that I have found most suitable for raising steam 
was to avoid any charge of partiality ; the name, however, is at 
the disposal of anyone who might care-to write to me. 

As regards the speed of t. per minute, that I give as the 
best for band saws used for cutting metals, this speed I have 
found most suitable for cutting wrought iron plates and such like; 
but no arbitrary rules can possibly be laid down, and it must 
devolve itself into a matter of practical experience, as much must 
depend upon the hardness, thickness, tenacity or clinging pro- 
perties of the metal. Naturally for a soft metal, such as copper, 
the saw may be run at a greater speed than for steel. As the 
use of band saws for cutting metals is increasing, and is a subject 
of interest, possibly some of your readers may from their ex- 
perience be able. to add information on the subject, which I 
should, with their permission, be glad to make use of. 

Writing this book, as I have done, in the udd times of a business 
life—a fact I state in the preface—I must tender as an apology 
for some of its many shortcomings. . 

20, Budge-row, ., June Ist. M. Powis BALE. 


—In my letter in to-day’s ENGINEER, page men- 
tioned that T had brought the case of the driver, William 
h, under the notice of the Home Secretary. I now 
send the following copy of the reply which I have received :— 


Whitehall, 
26th May, 1880. 
93498 


7 
Sir,—The Secretary of State for the Home Department having con- 
sidered your application in behalf of William McCulloch, I have the satis- 
faction to acquaint you that he has felt warranted under all the circum- 
stances in ad er Majesty to commute this prisoner’s sentence of 
four to one of imprisonment. 
am, Sir, 
Your obedient Servant, 
(Signed) A. F, O. 
Mr. C. E. Stretton, 
Saxe Coburg-street, Leicester. 
The advocates of the Clark and Webb brake have worked hard 
to prevent the release of the driver, as they are of opinion that 
sentence were commuted it would damage the reputation 
of the Clark and Webb brake. To prejudice the case they have 
even stated that ‘‘C. E. 8.” only took the matter in hand for 
some private or other reason. As I am not connected with any 
omg d or brake omnneen, and do not know either the driver or 
Mr. Sheriff Lees, I am able to deny all such false insinuations. 


My object in takin this case has been solely that I con- 


up 
id | sidered an injustice had been done, and I therefore determined to 


leave no stone unturned in order to obtain if possible ‘‘ justice.” 
Leicester, May 28th. Cc. E. 8. 


THE CLIFTON SUSPENSION BRIDGE. 

S1r,—Through absence, I have been unable to correct the error 
in my letter to “‘ Lila” on this matter. As your correspondent 
seems rather annoyed about the affair, I will inform him that 
instead of ‘‘weight,” it should be ‘‘strength.” I would also inform 
him that my information is from no wild source. Being a 
frequent passenger over the bridge, I have had many opportu- 
nities of examining it. As Mr. Airey can give such ve 
reliable answers, why has he not given “Lila” one thro 
your paper, and not asked him to write and give him particulars 
of what he requires? The engineers and constructors will give 
“‘ Lila” most reliable information, and it was for this reason I 
gave the names of those gentlemen. . . 


A PROBLEM IN PHYSICS. 

Sir,—A reply to “Gravity’s” latest questions is contained 
indirectly in the sentence of my previous letter commencing ‘‘ If, 
neglecting the weight of the cage, the rope were checked,” &c. 
But to repeat the statement in the form of an explicit answer to 
his queries, I may say that the resisting force necessary to be 
applied to prevent acceleration in a body falling freely under the 
action of gravity, whether its velocity be 64 4ft. per second, lft. 
per second, or any other, is equal to the weight of the body. 

The attractive force of gravity is constant, and therefore inde- 
pendent of the state of motion the body isin. And to resist its 
effects an opposing force exactly equal to it in intensity must be 
applied. Now the intensity of the force of gravity acting on a 
body is its weight. Consequently the magnitude of the opposing 
force sens to annul the effects of gravity must be also the 
weight of the body, 

In my last letter, p. 370, for “‘the half ton weight,” read ‘‘the 

Whitby, May 


> is a catch question, probably an old one from some 
ation paper. As the action of gravity is. uniform and 
constant, and is not influenced by the velocity at which a body is 
moving, the force required to te then the descending weight will 
équal it at any velocity if the two weights are tied to a cord hung 
over @ pulley, or take the form of a chain of uniform weight, 
and are then started to move at any velocity, in vacuo and with- 
out friction, they will go on for ever without alteration of velocity. 
As the centre of gravity of the mass remains at the same distance 
from the centre of the earth—the point of attraction, speaking 

hly—no work is done after once the mass is ¢' . 

erhaps ‘‘Gravity” will explain how much a pound weight 
would weigh at the centre of the earth. These are not practical 
questions, but as there is nothing to do at present they make 
people rub up their elementary mechanics. A. G. Mugray. 

y sist. 


ite in a 


* The late Mr. T. Forsyth was killed by the blowing out cf a ein a 
see 


new locomotive boiler, which he was standing 
been asserted that boiler e 


to 
tal. How about this? 
manufacture of 


are not 
No foresight or care seems to have been omitted in the 
this engine. 


ig 


occurring to this class of boilers, seems of especial value. 
The only fear I have is that if ironmasters are not more careful Re 
sharks 
STEAMERS’ PUMPS, 
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HAND FOUNDRY TRAVELLING CRANE 


BETWEEN WALLS OF BUILDING 


16 40 FT 


Fic. 


PLAN 


Fic.2 
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BY 
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SCALE 


In the article on carriage lighting on continental railways 
in our impression of to a small but 
very y self-sustaining crane in the foundry of Mr. Julius 
Pintsch, at Fuerstenwalde. That crane we now illustrate 
above. It will be seen that it is made self-sustaining by 
means of a worm which gears into the wheel on the 
lifting spindle, the worm itself being driven by bevel gearing, 
so as to run at the same pitch velocity as the wheel which it 
checks. The lifting chain works on a pitch chain wheel 
instead of on a barrel, and is simply hung over this with a 
hook at each end. All the movements are effected by hand 
ropes orchains. The dimensions of the principal parts are 
given on the illustration, so that no further description is 
necessary. The crane is made to lift 30 cwt., though the 
same winch would lift greater weights on stronger girders. 


NEW SPEED REGULATOR. 

THE engraving shows a new arrangement of conical 
pulleys f pom nn the speed of sewing machines and 
other light machinery. It consists of 4 conical drums 
A B, carried in a frame, with their ends 


tely arranged and ‘their contiguous faces parallel. 
K frictyon wheel C is placed Settee the two conical drums 


and journalled in a support attached to the end of a rod 

through the spring barrel D. The shafts of the 
aa drums A B, a carry a pulley, one to be connected 
by a belt with the motor, the other to be connected with the 
machine to be driven. 


A cord is attached to the support of the wheel C for draw- 
ing it along between the drums AB, so as to communicate 
motion from different portions of the driving drum to different 
places on the driven, and thus vary the speed, 

_ — of the driven drum either faster or slower than 

e driver. 

The bearing surface wheel © is made of rubber or similar 
material, and as it becomes compressed or worn the differ- 
ence in diameter is com ted for by moving the drum A 
longitudinally on its shaft. 2 

e base of the cone A is cut away as shown, thus it- 
ting the travelling friction C to stop the machine by dis- 
engagement. This device is capable of controlling any speed 
within reasonable limits from one to several hundreds of 
revolutions per minute. It can be used to stop and start, and 
the increase of power which may temporarily be used with 
the slow speeds will prove pattioniasty useful in that class of 
motors that obtain their power from the multiplication of 
small impulses, as in the case of small electrical or water 
motors. ten a the Scientific American, been designed 
by Mr. H. R. Barnhurst, Erie, Pa. 


CLEANING WATER MAINS. 
Tue following account of the use of the scraper, which we 
illustrate herewith, is taken from a report on cleaning water 
mains, which was presented, in February last, to the chairman 


3 FEET 


and directors of the Consett Waterworks Company, by Mr. 
Edward Dodds, of Western Hill, Durham, by whom the work 
was carried out. The scraper is that of the Glenfield Iron- 
works Company, Kilmarnock. Mr. Dodds, having received 
instructions to clean the 12in. water main from the Smiddy 
Shaw Reservoir to the company’s offices at Consett, a distance 
of over five miles, walked over the route of pipe, and found 
places where the pipes descend the steep banks to and across 
water-courses, ascending the opposite banks. At these places 
there are quick bends, and in their locality a good many 
repairs been done, in some cases the joints were very 
crooked and badly made. Scraping operations were begun 
on the 17th January, at Honey Hill, the junction of 18in. and 
12in. mains. The 12in. pipe was cut for the purpose of fixing 
scraper. e pipe was found to be very fo ing redu 

lin. in diameter by deposit on the inner surface of the pipe. 
The machine was placed in the main on the morning of the 


main, the scraper and the other piston travelled to the outlet, 
carrying with it a large quantity of depositand the lead, which 
weighed 381lb. Another scraper was then put into the main 
end started on the next run to the outlet on the second 
east of Stannifordam, vid Consett Park. After travelling over 
one mile it stopped at a back flap box fixed in main, near to 
the burn which crosses the road at Stannifordam—the 
existence of which was not known. The orifice of this box 
was only 9in., therefore the piston of machine could not pass 
it, although the scrapers had ; this was taken out and made 
good with a length of 12in. pi The machine was again 
started and travelled to the outlet named, carrying with it a 
miscellaneous lot of material, viz:—One wagon sprag, one 
spade, two handspikes, and a quantity of deposit and lead. 
The next run was to the drift at Consett Ironworks, where 
the greatest weight of débris and lead was carried to the outlet. 
The machine afterwards passed through the main, a distance 
of nearly six miles, in forty-seven minutes. The whole length 


12" PIPE SCRAPER 


12”"HATCH BOX FOR PIPE SCRAPER 


ELEVATION | 


THE GLENFIELD COMPANY'S SCRAPING MACHINE FOR CLEANING WATER MAINS. 


18th, and passed to Horsleyhope, a distance of about one 
mile, in seven minutes, carrying with it to the outiet an 
immense quantity of deposit, described by the man told off at 
this point, as ayergry | a huge black pudding, which 
continued to pass out of the pipe in a compact mass for over 
one minute, some lead was carried by the machine and 
delivered here. Hatchbox No. 2 was then fixed, and the 
scraper put into the main to make the run of the Deane from 
the west to the east side. This length the machine passed in 
four minutes, a large quantity of lead and deposit was carried 
to this point. 

No more hatchboxes being to hand the pipe was made good, 
and the machine again inserted at hatchbox No. 2, west side 
of Horsleyhope Deane, with the intention of making the next 
run to the Cemetery at Castleside. The machine was started 
here, and after travelling about half the distance came in 
contact with a heavy piece of lead, which had run 
the joint when making repairs. 
this point, and the piston rod and one piston was left in the 


The machine was broken at | Th 


| of ‘won Sound te am foul 
deposit on the inside of the pipes, which so reduced its 
capacity that since the completion of the work the increased 
| daily delivery is 500,000 gallons. The coating of the Bo 
| remains and is apparently done in accordance wi ° 
Angus Smith’s specification. Mr. Dodds advises that the 
| scraper should be Fe through the whole length ef the mains 
| through which there is a clear way every two or three 
years. 

The same machines have been most successfully used at 
Oswestry, Elgin, Portmadoc, Lancaster, Aberdeen, Llanelly, 
Padiham, and Welshpool. Mr. E. B. Smith, in making a 
a on its use in Oswestry, says—‘‘ Before onnrnt the 
delivery was 226,903 gallons per diem; it is now 350,308 
gallons,” being a gain of 54°4 per cent. ‘‘At Torquay,” he 
adds, epee gave a gain of 34 per cent., 
it eventually rose repeated scrapings to 123 per cent.” 

e cost at Torquay was £77 8s, 4d. per mile, and at 
Oswestry £21 10s. 
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MR. LAW’S REPORT ON THE TAY BRIDGE. 


APPENDIX. 

In our last impression we gave Mr. Law’s report on the 
Tay Bridge, and referred to an appendix accompanying 
the report. The first of this appendix, that relating 
to the calculations of the powers of resistance of the 
several parts of that portion of the Tay Bridge which has 
fallen, and of the strains to which they were e we 
now give. The parts B and C, relating to weights and 
wind pressures, we shall give in another impression. 


Section A.—REsISTANCES. 


Resistance of Bolts.—The are held down by four 
bolts, each 1fin. in diameter ; then the effective diameter through 
the screwed portion is 1°44in., and the sectional area 1°63 square 
inches. Then, assuming the strength to have been 21 tons, or 
47,040.1b. to the square inch, we have 47,040 x 1°63 x 4=306,700 Ib. 
for the ultimate tensile strength of the holding-down bolts. The 
columns were sec’ to the -pieces by cig t bolts, each 1}in. 
in diameter ; then their effective diameter through the screwed 
pocee is 0°92in., and their sectional area 0°66 square inches. 
ir collective ultimate tensile strength equals 47,040 x 0°66 x8 
= 248,371 lb. It is, therefore, evident that the security of the 
columns depended upon the flange bolts. 

2. The Resistance of the Flange Bolts to the Overturning of the 
Columns separately.—The relative positions of the bolts in the 
flanges of the 15in. and 18in. columns are shown in Figs. 2 and 2a. 
Supposing a horizontal force to be applied to the y 3 of the 
column tending to overturn it, and assuming that the flange 


Ficl 


Y 


would crack across upon the line A A passing through the centres 
of the outer bolts on one side of the column, putting ¢ = the 
ultimate tensile strength of one bolt, 6 = the nel of the 
furthest bolt from the line A A, b: = the distance of any other 
bolt from the line A A, and t; = the resistance which any other 
bolt would offer when the furthest bolt was at the point of fracture, 


and adopting the law sic tensio ut vis, then we have nace and 
for the moment of resistance tib; = ¢ a Substituting the actual 
values, the following are the calculated results :— 
| Distance | Moment of | Total 
| of ist, t 
Position of bolts. | from | bolt about boits. | of re- 
line A A.| line AA. | sistance. 
In case of 15in. columns :— 
0°427 8,882 2 7,764 
Bolts C C 1-081 22,634 2 45,268 
Bolts D D | 1-458 45,265 2 90,530 
6 | 143,562 
In case of 18in. columns :— 
0-487 4,375 2 8,750 
Bolts C C 1:196 26,386 2 52,772 
Bolts D D «-| 1683 52,250 2 | 104,500 
6 | 166,022 
Showing that the total amount of resistance offered by the 
bolts to the overthrow of a 15in. column would be 143,562 foot 


roy and to the overthrow of an 18in. column would be 
66,022 foot-pounds. And for the distance of the centre of resist- 
ance of all bolts from the line A A we have, in the case of the 
15in. columns, 

+ 1-031" + 1458" _ 

0-427 + 1031 + 1458 1256, 
and in the case of an 18in. column 

0°4872 + 1°196? + 1°683* 1 

0-487 + 1196 + 1683 = 1337. 


3. The Resistance of the Flange Bolts to the Overturning of the 
Piers considered as Rigid Structures.—In this case it is assumed 
that the pier would be overturned upon the centre of the leeward 
18in. column marked 4 in the plan, Fig. 1. Then pursuing the 
same mode of calculation as in the case of the separate columns, 
the following results are obtained. [See Table B, next column.] 

The total amount of effective resistance of the whole of the bolts 
to the pier as a rigid structure being thrown over upon one of the 
18in. columns as a centre is 47,040 x 0°66 X 371°36 = 11,529,390 
foot-pounds. And for the distance of the centre of resistance of 
all the bolts from the centre of the 18in. column we have 


15°914ft. 

4. Resistance of the Tie-bars.—The tie-bars are 4hin. by jis. 
but their section is reduced by the bolt holes, which average 1}in. 
in diameter, but in some instances are somewhat more. Their 
sectional area to resist a tensile strain is (4°5—1°25) x 4 = 1°625 


only to ? x 4 or 0°375 square inches. Furthermore, the strength 
of wrought tp nth compression cannot be taken at more 


than the six-sevenths of its tensile or 40,320 tons to the 
square inch; therefore the greatest which these ties could 
TABLE B. 
| 
0, ve 
Positions of bolts. eli contre of of 
column 4. bolts. 
Nearest bolts of column 4 2 0°35 fy emer § 
Furthest ,, 2 0-84 0°06 
Nearest bolts of columns Sand 5..| 4 5-27 490 
Next » ” ” 4 5°70 5°73 
” ” ” ” 4 6°30 7°00 
Furthest ” ” 673 8-00 
Nearest bolts of columns 2and6..| 4 1511 
Next ” ” ” 4 15°54 42°60 
” ” ” ” 
Nearest bolts of column1 2 21°00 38°88 
Furthest 2 22°68 45°36 
371°36 
be calculated to sustain would be 15,1201b., or 62 tons. The 
annexed diagram Fig. 3 shows the manner in w! these tie- 
Fic 3 
ne 


bars acted to prevent horizontal movement at the points of their 

attachment to the tops of the columns. If s = the strain which 

the tie-bar is capable of sustaining in the direction of its length, 

e = the effective resistance of the tie-bar to prevent Part = 


of the column moving in a horizontal direction, and 
d, represent the ces of the upper and lower points of 
ment m v y and horizontally, in the 
case of the ties between the 15in. columns we have 
di 8°13 
on = 9921 Ib. 


and in the case of the ties between the 15in. and 18in. columns 
we have 


e=t 
conseq nin ertical d varies f 
In uence of the columns not being v d varies from 
3'92ft. to 4°62ft., the value of A being as before ; consequently 
the value of ¢ varies from 5453 lb. in the case of the upper ties 
to 6124 Ib. in that of the lowest ties. To calculate the extent of 
the horizontal movement in the top of the columns which an 
elongation or yielding in the ties would allow, if we put n for the 
measure of the elongation of the tie and m = the movement of 
the column, we have very nearly m = a orin the case of the 
ties between the 15in. —, 
15, 
9,921 = 1524Xn, 

and in the case of the ties between the 15in, and 18in, columns 

we have for the upper ties 
= 115120 

and for the lower ties 

m=n wis = 2°469 x 


6. Resistance of Columns to a Tensile Strain.—Taking the thick- 
ness of metal in the 15in. columns at 1}in., and that in the 18in. 
columns at 1,3,in., the sectional area of the former would be 49 
square inches, and of the latter 63 square inches; and if the 
tensile strength of the cast iron be taken at as low as 6 tons, or 
13,440 lb., to the square inch, the strain required to tear asunder 
the 15in. columns would be 658,5601b., and to tear asunder the 
18in. columns would be 846,7201b., the least of which is more 
than two and a-half times greater than the collective strength of 
the eight flange bolts; so that where the column is broken it 
proves that it must have been exposed to a transverse strain. 

8. Resistance to the Overturning of a Pier as a Rigid Structure.— 

If w, = the weight upon the nearer set of rollers, 

we = the weight of the pier above the base a 

w, = the weight upon the further set of rollers, 

d, = the horizontal distance from the centre of the 18in. 
column, about which the moment is taken, to 
the centre of the nearer set of rollers, 

d; = the horizontal distance from the same point to the 
centre of the pier, 

d,==the horizontal distance from the same point to the 
centre of the further set of — 

r = the moment of resistance of the flange bolts, 
Ri = the total moment of resistance of the pier © ies ee 
turned without any flange bolts at the 


account, 
Then we have 


=2°772 xn, 


a 
an = + 3 rT. 
Then res those quantities which are known, namely, 
dz = 3°, d, = 10°92, d, =: 18°34, and » = 11,529,390, we have 
Ri = 35 x wi + 10°92 x we + 18°34 x ws, 

and R, = Ri + 11,529,390. 

9. Resistance to the Overturning of the Pier on the Separate 
Columns.—Fig. 4 is a side elevation of one of the piers 


with only those tie-bars shown which would tend to prevent its 
being overturned upon the separate columns, 4 a 
applied at the point by arrow 
= vertical pressure on column 
columns 2 | 6. 


the line A A, about which the moments are 


taken. 
b, = Similar distance in 15in. columns. 
71 = The moment of resistance of the bolts in each 18in. 


& = The effective horizontal strain resul from the tie- 
bar at its point of attachment in the ties between 


the tie-bars above the top of the 
¥ = The horigontal fore mired to be at the 
=> rizon' orce 
overthrow the pier. 
Then we have 
M = 2%, (pi + ps) + 2a (ps +m) + Arr + + (28H + 140s) 
And 
To calculate the values of s, and s,, let 6 = the horizontal dis- 
tance of the furthest bolt from the AA, in the 18in. columns, 
FIC.4 
F 
| 
| 
| 
= 


and let x = the amount of extension of the bolt at the instant of 
its fracture, 41 = the length of the bolt, and / = the length of 
the tie bar ; then according to the law, sic tensio ut vis, we have~ 


As 
sl 
Furthermore we have 
Asaz:m::b:h 
why 


But we have also 


In the case of the ties between the 15in. columns we have 
—03x97x 9021 
= 19-39 x 15,100 x 1083 908 Ib, 
And in the case of the ties between the 15in. and 18in. columns 
if we take 5790 as the mean of ¢, and 11 as the mean value of /, 


x 9°7 x 5790? 
3 x 97 x 
Then substituting the values of those quantities which are 
known, and pu h, = 42, we have 
M = 1°683 (p, + pu) + 1°458 (pe + p,) + 8,131,740, 
very 


square inches, but the whole 
bya gib jin. in thickness, offering 


pull upon these ties was sustained 
surface for compression equal 


column. 
1, = The ao of resistance of the bolts in each 15in, 


It should be observed that the values of 7, 72, #1, and 8, are 
small at first, and as they increase a0 moments of the 


Pry Pay Poy and py decrease, 


s: = The similar strain resulting from the tie-bars between 
the 15in. columns. 
hy = The height of the points of attachment of the lowest 
tie-bar above the top of the base piece. 
ha = The mean height of the points of attachment of all 
// fl \ IN \\ 
i WIS 
AN | | Jy 
\ 
\ 
A 
4 > / \ 
/ 
A A 
oe 
m = 
e 
why _ nt 
nth 
And z= A 
nib nel 
al 
= hhie, 
And 
PR=_ » " column 4. 
b, = Horizontal distance from centre of 18in, columns to 
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RAILWAY MATTERS. 


THE cost of sending a bushel of corn from Chicago to New 
York by water on the 19th ult. was about 12) cents, against 


16°8 by rail. 

At Wor the London and North-Western Railway Com- 
pany are a new station. The Cleator and Workington 

way Company are also erecting a station there. 

TuE Old Colony Railroad Company is, says an American con- 
temporary, introducing on its locomotives a device by which the 

us other engine drivers, same dev: ves 
the number of the train. ¢ 

Pans and wor! programme for the proposed Arl Rail- 
way are now, it is said, in order, and pers is to be broken at 

go on sim eously ai on one 
and at St. Anton on the other. 

A PROJECT is on foot for the construction of 
the whole length of Cuba, but the unsettled state of the public 
peace of the island obliges the Government to subordinate to the 
estimates for military expenses all sums which could otherwise be 
dedicated to works of public utility. 

On Wednesday the petition of the inhabitants of Cley-next- 
the-Sea eney against the East Norfolk Railway, was 
withdrawn. The petition of the Caledonian Railway Com 

inst the North British and Glasgow, Yoker, and Clydebank 
way Companies was disallowed, 

Tue Philadelphia Rapid Transit Com which proposes an 
elevated railway through that oity similar in character te those in 
New York, has been making strenuous efforts to obtain permis- 
sion to proceed with the project. Philadelphia does not wish to 
oe its streets, <n will not follow the example of New 

ork in this parti . 

THE total length of railways open for use in France at the end 
of 1879 was 22,776 kilos, (14,120 miles), being 618 kilos, more than 
in 1878, The total receipts from all sources in the past year were 
913,732,336f. (£36,549,294), or an avi of aa7f. per kilos, 
aye} £1,210 per mile), as compared with 41,832f. per kilos., or 
:036 per mile, in the previous year. 

A FULL appreciation of practical difficulties does not seem to 

rise some of the American proposals for substitutes for 
the Panama Canal. A Pennsylvania engineer proposes a change 

Captain s’s plan for transporting ships across the Isthmus 
of Panama. The latter would transport ships over a series of 
cradle cars, the former would carry a taak containing water 
enough to float a ship. 

Our correspondent in South Wales writes that the Merthyr 
tramway scheme has moved another stage. There is a strong 
wish to work this by steam, as the gradient in some cases is 1 in 
15, and it is felt that horse labour will not pay; but there seems 
a repugnance in the gove’ mind to the use of steam on public 
roads, thou h the successes of Mumbles and Batley are regarded 
as indisputable. 

THE new extension between Chatburn and Hellifield on the 
Lancashire and Yorkshire Railway, and which forms the last 
link in the Midland chain of railways direct to Scotland, was 
opened this week. pen | to numerous engineering difficulties 

e completion of this section has been a pro’ undertaking, 
extending over six years, the first sod having been cut by Lord 
Ribblesdale in 1874. 

Tue Board of Trade report on a fatal accident which happened 
to a man on Easter Monday night in getting out of a North 
London train at the Camden Town station, concludes by again 
urging the necessity for continuous footboards, and states that 
the accident, in which the man was crushed between the steps 
and platform, could not have po if the carriage had been 
so titted. A man’s life lost for about a sovereign. 

THE sentence of four months’ imprisonment passed by Sheriff 
Lees, at Glasgow, on the 30th ult., on William McCulloch, for 
failing to prevent the collision at ——s on 24th January, 
has been commuted to one of two months by the Home Secretary. 

vers, e plenty of time for approac » passing or stopping 
station whenever they are provide with emergency 


Some of the Victorian pa) have recently been advocating a 
Transcontinental railway, a line to the north, which would have 
Melbourne for the terminus in the south. They s ‘gest the con- 
struction of the line from Deniliquin to Fort Bourke, where it 
would be connected with the New South Wales railways. From 
Fort Bourke the line would traverse Queensland territory, being 
connected there with an extension from Brisbane, and thence be 
carried to Port Darwin. 

**'TRAIN-WRECKING,” says the American Railroad Gazette 
seems to be discouraged in Spain. A telegram from Madrid 
last Tuesday says that a gang which recently wrecked a train in 
Andalusia was court-martialed, thirteen of them sentenced to 
death and thirteen to imprisonment for twenty Paes This 
country stands very much fn need of Spanish civilisation, and 
if it could be introduced into Illinois, Missouri, Iowa and certain 
other parts where the industry of train-wrecking and robbing is 
followed with considerable success and little ger, we could 
well afford to give a little ‘ enterprise’ or ‘progress ’ for it.” 

THE new Wishaw Railway, which connects the Caledonian 
main line at Low Junction, near Wishaw, with the same com- 
pears Edinburgh direct line at Carfin,; and is about six miles in 
tra‘ 


hh, was—writes our Glasgow corresp pened for 

con Tuesday. On the same day an extension of the Glasgow 
and South-Western Railway was opened between West Kilbride 
and Fairlie, on the Firth of Clyde, and the company are now 
constructing a pier at the latter place, in order to communicate 
with the river steamers. The opening of the last section of the 
Callandar and Oban Railway, from Dalmally to Oban, which was 
to have taken place on 1st June, has been postponed for a month. 

Ir is stated that since the 1st of September last and up to the 
25th of March, nearly 3000 miles of new roads had been constructed, 
and no less than 12,641 miles of new road projected. The same rate 
of progress, continued during the balance of the present year, would 

ng the figures of railway construction very nearly, if not quite 
up to those of the phenomenal years 1871 and 1873, immediate] 
preceding the financial crisis which occurred in 1873. In eac! 
of these years, about 7000 miles of railroad were built. The 
Bulletin—United States—thinks that, if the country should 
experience no financial derangement in the current year, there 
can be no doubt that a majority of the new undertakings above 
referred to will be carried well forward, thns adding greatly to 
our transportation facilities and the distribution of population, 
commerce, and industry. 

In the House of Parliament on Tuesday Mr. Baxter asked if, 
notwithstanding the circular of August, 1877, and the Act of 
Parliament of June, 1878, there were still 42,729 railway 
carriages running in the passenger service without brakes com- 

lying with the conditions laid down by the Board of Trade; if 
bbs of these carriages had actually been fitted with brakes not 
spproved or emphatically condemned since June, 1878; and if 
Board of Trade would issue another circular asking for infor- 
ies in respect to providing their r vehicles wit! 
continuous brakes answerin: the requirements of the 
department. Mr. Chamberlain that although the figures 
ven by the right hon. member did not quite agree with those in 
possession of the Board of ag? fr he believed that they 
fairly represented the ee state of affairs in reference to 
con’ already given for the 
issue of a circular | Tailwa: companies nature sug- 
by Mr, Baxter, y 
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NOTES AND MEMORANDA. 
justing is practical operation 
in the phew te Jnion Telegraph offices at New Haven. 

To find the length of a coil of belting, add the diameter of the 
hole, in inches, to the outside diameter of the roll; multi pi 
the number of ‘coils in the roll, then multiply this by 0°1309, 
the product will be the number of feet in the roll. 


A NEW beg porwr made of 100 parts of copper, seventeen of 
pure tin, of manganese, nine of common tartar, 3°60 of am- 
monia, and 1°60 of chalk, forms, it is said, a good imitation 
<> , suitable for some ornamental work, and from which it can 

y be distinguished by the difference in weight. This metal can 
be worked almost as thin as gold-leaf. 


Dr. AUERBACH, writing to the Chemiker-Zeitung, mentions as 
@ curious fact that during an entire summer he observed water 
beetles—probably Gyrinus natator—living in tanks of a saturated 
solution of Glauber salt. When alarmed the beetles took shelter 
under the crystals, just as they do in ordinary circumstances 
under water A little of the liquid, so harmless to | 
having found its way by leakage into an adjoining river, prov: 
fatal to multitudes of fish. 


ELgctro —* various colours may be readily effected by 
adding to a gold bath small quantities of copper solution or silver 
solution, until the desired tint is obtain A small quantity 
of silver solution added to the gilding bath causes the deposit to 
assume a pale yellow tint; y cnet egg, 3 the dose of silver 
solution a pale greenish tint is obtained. pper solution, added 
to gold bath, yields a warm red-gold colour, resemb! the old 
alloy so much in vogue during the last century. It is recom- 
mended to use a current of rather high tension, such as that of 
the Bunsen battery, for depositing the alloy of copper and gold. 


THE manufacture of sheet lead for the lining of tea chesta is an 
important industry at Hong Kong. The melted lead is, says the 
Scuentific American, pressed into sheets by hand between pairs o 
large paving tiles smoothly covered with several layers of unsized 
— Ashe drops the melted lead on one tile the workman 
quickly presses it into a sheet with the other. The paper being 
a bad conductor of heat, the lead does not solidify immediately it 
leaves the ladle; and as by long practice the workman always 
ladles out exactly the same ——v of lead, the sheets vary but 
little in size or thickness. The sheets are aft 
hand with large shears. 


WHERE at one time, says the Eureka Leader, was Ruby Lake, 
there is at present not a drop of water. This sheet of water, 
seven or eight years , was from ne to twenty miles 
in length, and varied in breadth from half a mile to two or three 
miles, and was in a number of places very deep. It was fed 
by numberless springs along the foot of Ruby Mountain, and was 
the largest body of water in Eastern Nevada. For a number of 
years past it has been ually drying up, until at last it has 
entirely disappeared. hat has been the cause of this is a 
mystery. The Ruby pange ct mountains is considered the largest 
and finest between the kies and the Sierra Nevadas, and 
besides being well wooded, has been the best-watered range of 
mountains in Nevada, . 


THE coins struck at the Mint nag the year 1879 were of 20 
denominations. The total number of pieces struck at the Mint 
was 30,050,344, as a 24,491,230 in 1878, and their value, 
real or nominal, £662,664 3s. The total number of British co 
struck during the — was 27,800,344, and their value as follows: 
—Gold, £37,613 10s. ; silver, £567,125 9s. 5d.; bronze, £438,550 
3s. 74d. Notwithstanding that since the introduction of the 
bronze coinage in 1860, a total amount of £1,446,000 has been 
issued to the public, or nearly three times the amount of the old 
copper coin withdrawn from circulation, the demand for bronze 
coin has-as yet shown but little tendency to decrease. The issues 
in 1879 amounted to £38,570 as against £39,205 in 1878, Of this 
amount £28,050 consisted of pence, £7735 of half-pence, and 
£3185 farthings. The bronze metal purchased during the year 
amounted to 100 tons, in bars ready for coinage. 


THE force of electro-magnetic adhesion recently formed the 
subject of a P per read before the American Academy of Sciences 
- r. Stroh. The following table shows the strength of the 
electric joint produced by the current from two bichromate cells 
of the ordinary globular form sold by instrument makers :— 
Contacts of copper, in sustained grammes, 0°15; silver, 0°15; 
aluminum, 2°5 ; brass, 8°5 ; zinc, 11°0 ; tin, 14; gold, 17; lead, 18; 
German silver, 28; platinum, 42; iron, 85; steel, soft, 100; 
steet, hard, 225, It will be remarked that copper and silver 
contacts being the best conductors give the lowest adhesive force. 
This is explained by Mr. Stroh on the hypothesis that the stick- 
ing is due to a partial fusion and welding of the points of contact 
by heating due to the passage of the current. Copper and silver, 
offering little resistance to the passage of the sone ps there- 
very feebly heated or fused ; hence there is only a slight adhesion. 


THE superficial character of a Nevada earthquake, says the 
ne. = American, was noticed some months ago. The Eureka 
(Nevada) Leader, of April 17th, relates another and similar 
experience. A miner at work ina mine on Pros Mountain 
during the last shake at Secret Cafion says that while the tremour 
was plainly felt by his partners on the surface, he, at a depth of 
80ft. noticed nothing unusual. The same miner says that through 
an experience of fifteen years underground he has observed one 
peculiar phenomenon, namely, that loose stones and bits of earth in 
mines aresure to fall between twelve and twoo’clockatnight. About 
this time it seems that everything begins to stir, and immediate] 
after twelve, although the mine has been as still as the tom 
before, the fall of little particles of rock and earth will be heard, 
and if there is a caving — of ground in the mine it is sure to 
give way. It would be interesting to know if other miners have 
ever observed this phenomenon. 


Proresson Lemsrrom, of Helingsfors, has recently described to 
the Physical Society of St. Petersburg asin experiment which, 
unless otherwise explained by some of the circumstances of the 
pag as not yet published, must, says Wature, be regarded as 
a fundamental fact in the physical theory of electricity. He finds 
that a ring of insulating material when rotated about its axis of 
symmetry with a high velocity acts like a galvanic circuit, and 

roduces a magnetic ‘‘ field” in the space within it. Professor 
mstrém is a disciple of Edlund, and regards this experiment 
as confirmatory of und’s theoretical views on the nature of 
electricity. According to Lemstrém, the ether in the insulator, 
being dragged along by the ring, uces vortical motion of the 
ether in the central space, which vortical motion he concieves to 
be the essential condition of a magnetic field. Arguing from 
these premises, Lemstrém proceeds to build up an ingenious 
theory of terrestrial magnetism. The converse operation %i 
rotating an iron bar within a hollow insulating body or insulating 
medium ought also to produce magn in the bar. The earth 
being a magnetic body rotating in an insulating medium, ought 
to be magnetised by rotation about its axis, the axis being the 
axis also of magnetisation, unless the regular internal disposition 


of the magnetic constituents produced an irregular distribution of 
the magnetism, or unless the distribution were affected by the 
induced magnetism due to movements of electricity in the atmo- 
sphere, as in the aurora, or by the magnetism which would, on | the 
mstriém’s theory, be generated by the revolution of the earth 
am the sun, and by the system through 


motion of the solar 


terwards trimmed by | £250 


the whole of 
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MISCELLANEA. 


Tux Town Council of Lincoln has decided to obtain _parlia- 
a aan to the purchase of the property of the 


Gas pany. 

e work a new 
it is thought, soon be commenced. 

Ir is announced that the list of applications for the new issue 
of shares in the Orient Steam Navigation Company, Limited, 
will be closed on Saturday next, 5th inst. 

Tue Brownhills Local Board have appointed their surveyor, 
Ulerk of Works to the the Ogley 

lerk orks to the Sew: orks e 
Brownhills districts. 

Tue New South Wales Government are about to build large 
sere abattoirs in Sydney from d pre by Mr. Fowler, 

eir London consulting engineer. Powe ny a machi- 
nery of the Bell-Coleman design has been ordered for the building 
from the Mechanical Refrigerator Company in Glasgow. 

Recent Ceylon news says that heavy seas had accompanied 
the break of the south-west monsoon, and —_ at the 
Colombo breakwater had thereby been greatly delayed ; but, in 
spite of this, 385ft. of the new single wall had been laid, the 
= extending for a distance of 2079ft. from its starting 
poi 

On Saturday last at a powder factory at Weteren, near Ghent, 
boiler pl and the death of seven 
workmen. A number of other workmen received injuries. The 
explosion was so powerful that there are broken windows in 
every direction for two or three miles 
disaster. 


oreign and En ‘was open y e on 
of viaitore at the rooms of the Royal Xrehwolsgical Institute in 
New Burlington-street. It will remain open for a week. Admis- 
sion can be obtained by tickets only, on personal application to 
a member of the society. 

THE United States opposition to the French project of an 
Isthmus Canal is not, according to a. Times correspondent, relished 


f | in Censral America. From recent advices it appears that the 


newly-arrived American Minister has called upon the President 
of Colombia at Aspinwall and addressed him at length on behalf 
of the United States Government, 

TuE permanent buildings for the Melbourne Exhibition are 
rapidly approaching completion. Although the exhibition 
commissioners had stated that the total cost would not exceed 
,000, there was, at time of latest despatches, little doubt 
that it would amount to at least £400,000. The exhibitior, it 
had been finally decided, was to be left open in the evening. 

On Wednesday evening a machinery accident occurred at the 
works of the Nottingham Patent at Rad- 
ford, near Nottingham. A centrif machine, used for drying 

is which had been bleached, burst at the rim, which was an 
nch and a-half in thickness, and the shattered pieces of metal 
flew among the workpeople, some of whom were much injured, 

Tunes do not look altogether prosperous in the American iron 
trade. ‘‘The Vulcan Ironworks, Chattanooga, Tennessee, 
employing 600 hands, have,” says a Times telegram of the 3lst 
ult., ‘‘suspended payment, owing to the declining prices of iron. 
All the Pittsburg iron mills wi probably cease 0 ons on 
June 1st, the owners taking this course to end the puddlers’ 
strike. About 50,000 hands wiil then be rendered idle,” 

In connection with the conference on the ‘ of Public 
Health,” which, it is announced, will be held by the Society of 


ins | Arts on the 10th and 1th inst., it is intended, as in former years, 


to hold an exhibition of sanitary appliances. These exhibitions, 
though on a small scale—the society’s premises not —— room 
for a large collection—-have been found very useful in former 
years, as the conferences have always been ly attended 
sanitarians from different parts of the country. 

A LARGE bridge which has just been erected over the om 
river at Bangor, near one of the entrances to Penrhyn Park, in 
pee of an old structure which was —— away by last year’s 

loods, suddenly colla; on Tuesday night, the entire roadway 
falling into and blocking 3 the river. Some cattle which were 
being driven over went down with the débris, but no foot- 
passenger was injured. The accident is attributable to the 
centres being removed before the arches had properly settled. 

Art the Royal Society on the 27th ult., a paper was read hd 
Mr. Preece on some thermal effects of electric currents, in wh 
he showed that extremely thin wires acquire and lose heat so 
rapidly and are so sensitive to linear expansion that, if inserted 
in the circuit of a microphone transmitter, they reproduce 
sonorous vibrations. Thus, a mere sounding board or disc and a 
fine wire are all that are needed to reproduce speech with the 
same faithfulnesss that Bell obtains with electro- etic age * 
Edison with electro-chemical agency, and Hughes wi 
microphone principle. 


Tue 48th annual exhibition of the Royal Cornwall Polytechnic 
Society will open in Falmouth, on Tuesday, 31st August. 
Medals and zhoss are offered in the following departments :— 
Mechanics ; Steam engines and boilers; machinery and models ; 
mechanical and other scientific inventions and improvements ; 
specimens of naval architecture ; essays and scientific papers, &c. 
Fine arts: Pictures and drawings, sculpture, architectural 
drawings and models, and specimens of ornamental art. Photo- 

phy : Photographs by professionals and amateurs. Natural 
Risto: : Essays, local observations, collections of s ens, &c. 
School productions: Mechanical, freehand, and perspective 
drawings, specimens of nmanship, illustrations of plants, &c. 
Needlework : Plain needlework, marking, knitting, netting, &. 
British lace: Honiton, Bedfordshire, and modern Point ; speci- 
mens of art needlework in embroidery. This exhibition has 
established nearly half a century, and affords an opportunity for 
making known the merits of invention, &c., throughout the West 
of England. The exhibition is held in a spacious hall, and con- 
tinues open for five days. No pm od is efor space. Lists of 

izes and further information hag | obtained from the secretary, 
Mir. Edward Kitto, Polytechnic Hall, Falmouth. 

A Times’ correspondent at Bucharest writes that Sir Charles 
Hartley has been making his annual inspection of the Sulina and 
the works of the European Danube Commission. The works 
advocated in his report for this year comprise the cutting of a 
new entrance, t. long, into the Sulina branch from the main 
St. George Channel, in order to avoid several very ugly bends st the 
present entrance, which are not only very troublesome for long 
steamers as well as sailing vessels, but which are constantl 
growing more shallow from the sediment deposited on the d 
angles of these bends; also the deepening of the mile reach of 
Gondarva, where there is only a depth of 13ft, at low water, 
whereas the average depth of the rest of the Sulina branch is 
over 15ft. at low water. To execute this latter work, Sir Charles 
advises the purchase of a new dredging machine at a cost of 
370,000f. For the remaining two years of the duration of the 
Commission the eminent engineer advises the cutting of two 
other canals, each 3000ft. long, to get rid of two more very 
objectionable bends. The total expenditure for these improve- 
ments, including the cost of the ge, is a little over 3,000,000f. 
When the above-mentioned improvements are completed, the 
Sulina branch wil] have a depth of 15ft. at low water, the objec- 
tionable bends will have been obviated, and the navigability of 
channel reduced to an uniformity out its en 
length, which cannot be improved without extensive works along 

the distance, and costing a very large sum 
money. 


A NEW material, called bonesilate, has been, it is said, added 3 
to the of Newark, N.J. Its basis is bone 
dust. It can be pe ed and coloured, and is harder than cellu- 
loid. It is used for buttons, door spray Seer balls, and other 
articles now made of ivory and hard rubber. 
} 
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FOREIGN AGENTS FOR THE SALE OF THE 
ENGINEER, 


TO OORRESPONDENTS. 


*,* In order to avoid trouble and : we find it necessary to 
public, and intended for insertion in this mn, must, in all 

= ied by a large envelope ly directed by the 


Enquirer (Lavender-hill).— You will find a complete account of the Galatin 
iments in THE ENGINEER for Feb. 25th and May 1876. 
G. i. (Esbjerg).—Aave had your machine at work? You can obtain a 
pron in "England h any patent agent. Consult our advertising 
umns. 


how- 

centre of the road, the Sl 
road. A 
J.B. (Southam pton).—The zero of Fahrenheit is 32 deg. below the pared 


J. H. G. —After wefully considering the tion we can only arrive at 
the conclusion the po iron end of the heating culinder is broken 


because of the strain put upon it by the weight of the water accumulated 
within it. The cylinder, as we w stand your sketch, becomes half full 
of water, and the strain on the bearing caused by this amounts to over 
700lb. If the bearing is not quite true a further distorting force will be 
brought to bear on the end, and a slight straining, ultimately resulting in a 
crack, will take place. Some means should be devised, eit: @ syphon 
or otherwise, to get rid of the condensed steam. The ends show 
stronger and .the bearings carefully adjusted. This being done, we believe 
you would have no more trouble, but it is impossible to be certain ina 
matter of this kind without inspection. f 


LARGE BLOW PIPES. 
(To the Editor of The Engineer.) 


Sir,—Can any of your readers inform me where I could obtain a 
powerful blowpipe to'weld iron plates say jin. thick ? W. H. B. 
London, June 2nd. 


VERMICELLI—MACCARONI—STARCH. - 
(To the Bditor of The Engineer.) 
Sir,—Can any of your readers kindly inform me where I can obtain 
machinery for manufacturing the above ? ‘ R. 
une 
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MEETING NEXT WEEE. 

Society or Enaineers.—Monday, June 7th, at 7.80p.m.: ‘ On Sensi- 

and Isochronism in Governors,” by Mr. Arthur Rigg, the leading 
features of which are as follows :—Variations inherent in the power, or 
extraneous in the resistance to movements of an engine, and their effect 
upon governors ; limits imposed Led siti and isochronism ; 
misapplication, advantages, and defects of such governors ; methods for 
moderating the rapidity of their action. 
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COKE AS A STEAM FUEL. 
Ir is stated that the metropolitan gas com 
much difficulty in disposing of their coke. 


ies have 
t Beckto: 


the coke which results from the consumption of the coal. 


reason to 


but 
ogo ke for making Th f th 
use gas coke for steam. @ manager 0 ) 
Beckton gas works held out many inducements to those 
who would try coke, and it has been tried, but in nearly 
every instance it has failed to give satisfactory results. 
It is said steam cannot be kept up with it, that it clinkers 
the grates, and much increases the labour of the stoker. 
It is not to be a that these complaints are wholly 
unfounded ; on the other hand, we know that steam can 
be kept up just as well with gas coke as with steam coke, 
under proper arrangements, and that its calorific value as 
a fuel is underrated. It is well that the truth should 
be known on this subject, and we write now in the in- 
terests of the metropolitan steam users as well as metro- 
politan gas companies. Coke, because it makes no smoke, 
1s particular] pted for use in cities, and there is every 
reason to believe that, weight for pan it is a more 
economical fuel than steam coal in London. 

There are various qualities of gas coke in the market, 
depending on the nature of the coal from which the coke 
results and the way in which the gas is made. When coal 
is carbonised ata high and fora time, a 
large quantity of gas is obtained of uniform quality, and 
the coke is not so as when the carbonisation is not 
pushed too far. But most of the coke made in London 
gas works is of fair quality. It consists of carbon 
combined with more or less earthy and other impuriti 
which are not only incombustible themselves, but ten 
to prevent combustion, Thus lime, often present in 
coke, unites with sand, also present, and when sufficiently 
heated the two run down into a kind of glass and thus 
clinker up the bars. Some coke is so dirty that it must 
be washed before it is fit to use as fuel. Fair gas coke 
contains about one-twelfth of its weight of incombustible 
impurities, the remainder is carbon, and carbon properly 
burned will give out in round numbers 14,000 units of heat 
per pound, or very nearly as much as the best coal. Indeed 
coal only sur it because of the small quantity of 
hydrogen which it contains uncombined with s oxygen It 
is often urged that coke cannot be as good as coal because 
it has lost all the heat-producing power equivalent to 
that of the gas driven off. It is quite true that the coke 
resulting from one ton of coal does not the same 
caloritic value as_ the coal from which it was made. But 
it must be borne in mind that we are comparing coke 
with coal weight for weight. Thus, 100 lb. of coal pro- 
duces about 66 lb. of coke ; so that some 30 cwt. of coal is 
required to produce 1 ton of coke; and the difference 
satisfactorily allows for the heat-producing power of the 
gas driven off. In practice, therefore, we have to de: 
in the case of coke, simply with 1 ton of a mater 
which contains the incombustible matter which 
previously existed in 30 cwt. of coal ; and it is this, and 
this alone, which makes 1 ton of coke less efficient as a 
steam er than 1 ton of coal. On the other hand, it 
must not be forgotten that the quantity of incombustible 
matter in many coals, and especially in many steam coals 
sold in London, is much greater than that of the incom- 
bustible matter in an equal weight of coal. If we 
com the t coals, such as Bwilfa Nixon’s or 
Powells Dufferyn, with gas coke, the gas coke will be 
found to contain more ash, and to make more clinker ; 
but we forbear to name some steam coals sold in London as 
“best,” which contain more ash and dust than gas coke 
does. Seeing, then, that gas coke is, with the exception 
of about one-twelfth of its weight, or thereabouts, as 

as coal, it be asked why it has not pleased 


from prejudice, ly from ignorance, partly 


good ma: 
key ose who have tried to use it for making steam? The 


answer is, that the conditions under which it must be 
burned, if it is to be burned to advantage, are somewhat 
peculiar, and different from the conditions under which 

can burned to the best profit. If, however, 
the very simple requirements of coke are complied with, 
it will not mag? do as well as coal, but sometimes very 
much better. Thus, for example, in short boilers, or those 
in which there is not a long run to the ney, 
coke will prove more economical than coal. Two 


1| excellent illustrations of this fact have recently 


come under our notice. In one, a small vertical boiler, 
without tubes, actually nearly 9 1b: of cold 
water per pound of coke. ith coal the same boiler 
could at most have evaporated 5 b., that is if the coal 
could have. been fairly burned at all, which we doubt. 

essrs. Clay, Son, and Taylors, printers, Queen Victoria- 
street. We have illustrated and described this boiler 
elsewhere ; we need only say here that we recently 
carried out two careful experiments, extending each over 
about six hours, all the water supplied eing measured 
from a and all the fuel weighed. ith Welsh 
steam coal the evaporation was at the rate of 6°66 lb. of 
water to the pound of coal, with the boiler doing pre- 
cisely the same work, and under similar conditions, the 
only — being that gas coke was used instead o: 
as fuel ; the evaporation was 8°1 lb. of — pound 
of . The reason that the coal gave so bad a result 
is to be found, perhaps, in the shortness of the 
boiler. A very considerable portion of the calorific value of 


resides in the olefiant and other gases, which ap oa 
when 


save perhaps anthracite, gives off. ° 
ignited ‘make a long flame, and unless this has room to 
burn in the flue in contact with the boiler it will burn in 


the chimney to waste. But as regards coke the case is 
different. It gives off much heat in a radiant form 
directly to the crown of the furnace, and the remainder 
is got by the conversion of carbonic oxide to carbonic 
poh The carbonic oxide flame is not long, and a short 
boiler can take up all the heat very well. In other words, 
it is sheer waste of space and money to use a long 
boiler with coke. This has been understood for many 
years ; but if the Lancashire or Cornish type of boiler ia 
to be retained, then le is absolu essential to 
economy while coal is as fuel. 


In order to burn coke to advantage plenty of furnace 
room should be provided, and the Lanca- 
ire boilers may 


te surface in 
be larger than when coal is used. The 


owing how to deal with it, very few persons | be 


space between the bridge and the furnace crown should 
as small as it can be made without interfering with 
the draught. The air spaces between the bars may be 
small, Ifthe grate area is large ononga. fa permit thin 
fires to be carried, then no air must be admitted save 
through the bars. If, however, coke be used in 
vertical or portable boilers, then air should be admitted 
above the fuel, because the fire will be in such 
cases too thick to permit free oxygen to get in 
to combine with the carbonic oxide, and so fuel 
will be wasted. In all cases when coke is burned a 
sharp draught is essential to success. Not that the fires 
are to be constantly forced, but that the stoker may always 
have the power of forcing them when necessary 
by opening the damper. The higher the temperature at 
which coke can be burned the better, for the larger will 
be the proportion of radiant heat which will be absorbed 
in the furnace direct, and the less will be the chance of 
carbonic oxide escaping unconsumed. The grate bars 
should be so made that they can be very easily cleaned ; 
as a rule coke clinker does not adhere, and can easily be 
raised off the bars with a slice, and drawn out of the 
furnace. In some cases, however, bars have been used 
with interlocking projections, serrated top edges, and 
such like devices. In these clinkers get bg, te ; they 
Stee the smooth action of the slice, and render it very 
ifficult to keep the fires clear. But with dirty coke 
fires it is impossible that steam can be kept up. It must 
not be forgotten, again, that coke is a bulky fuel, weight 
for weight, and plenty of room ought to be allowed in 
the furnace. ith care coke can almost invariably be 
used as an efficient and economical steam ‘maker where 
there is a good, sharp draught, and plenty of furnace 
room. Where these things are lacking then coal must 
pA and any attempt to use coke will lead to 
ure. 


ENGLISH AND FOREIGN POWDERS. 


Durine the last few years so many elements in the 
problem of firing heavy guns with results have been 
unsettled, that we are apt to overlook one or another in 
enumerating them. The fact is that the cenditions are so 
mutually dependent on one another, that any serious 
change in one affects all. We have obtained great results 
= enlarging the chamber and increasing the air space in 
which the powder is first ignited, by ae e bore 
and by ge ener slower burning powder. This has 
increased the relative advantages of breech-loading. 
Scoring has been decreased by the introduction of gas 
checks, and we have fallen into the system of impart- 
ing rotation by the employment of copper at the ‘hase 
of the shot. Then the charge has been ignited at the 
top, at the centre, and at the rear by axial venting, 
and the scale on which powder has been used has been 
ever increasing. Thus in time all the conditions have 
been necessarily modified ; for if proper to the state of 
the question to begin with, they must in the nature of 
things soon cease to be so. For the very fact that any 
element should be suited to the first set of conditions- 
is itself proof that it cannot be equally suited to those 
that obtained subsequently to such fundamental changes. 
This then is what has occurred with regard to powder. 
~_— powder has always had the reputation of being 
violent or quick aries This was a recommenda- 
tion in the days of short bores. Previous, however, to 
the series of changes to which we refer, which began 
about 1875, we had introduced larger grains of powder 
burning comparatively slowly, and calculated to give a 
prolonged and comparatively low Ferme rp based on 
the series of experiments of the Powder Committee, 
and “org A on the investigations of Capt. Andrew 
Noble, and Mr. Abel. It might be expected then 
that England which had investigated this subject 
carefully, would at all events have arrived ata sound 
way 0 ing with the question as it then stood. 
This may be said indeed to have been the case. As the 
conditions altered, however, it became necessary that 
corresponding alterations should take place in the 
powder. Its behaviour then became subject to close 
continuous investigation, and in the process properties 
have been brought out in certain descriptions of foreign 
powders which have not been found in the same measure 
in our own. This has been specially the case in the 
instances of German prismatic and Italian Fossano 
powders. We do not say that the difference in the 
results obtained has been very great, but when such a 
difference exists in any measure it is desirable to notice 
it. Take, for example, the case of the 80-ton gun. Four 


and a-half years ago we began a series of trials with the 
first 80-ton gun. On December 17th, 1875, we spoke of 
the desirability of keeping the pressures in the bore of 


this piece below 24 tons. A charge of only 230 1b. of 
pebble of 1'5in. cube had given as high a pressure as 29} 
tons, and three other rounds with charges of 220 and 240Ib. 


coal | had given pressures from 27 to 28} tons per square inch. 


The weight of the projectile was in no case heavier than 
1460 lb., and the maximum velocity was 1550ft. per 
second. The best result perhaps at the time we speak of 
was obtained on December 9th with 220 lb. of powder of 
2in. cube with a 1460 Ib. shot, namely, a velocity of 1485ft., 
with a pressure of 21°7 tons. t winter the 80-ton 

in its present state discharged a projectile weighing 
1728 lb, with a velocity of 1658ft. at the expense of a pres- 
sure of only 21°5 tons, with 445 lb. of powder. Thus the 
same gun with less pressure has discharged a projectile 
having rer en foot-tons stored-up work in place of one 
having only 22,325 foot-tons. Here was a remarkable 
improvement effected in conditions, due in a ag d 

to the proportions of the bore, but also to the employ- 
ment of suitable powder. Nevertheless, the same gun 
fired this winter with prismatic powder gave on the 
whole a better result, a projectile weighing 1705 lb. being 
discharged with a velocity of 1626ft. with a mean pressure 
of only 19°1 tons. While the weight and velocity of shot 
is here somewhat less, the pressure is decreased 2°4 tons, 
which must be regarded as more than an equivalent 
reduction. Moreover, the results obtained from guns 
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COG 
an enormous quantity accumulated. 
the pile grows bigger every day. A certain weight of 
coke can always be sold for household a the 
“breeze,” or smallest coke, is in demand for smiths’ work, 
but the consumption of coal in the production of gas 5 
much faster in the than the demand for 
ery great weights of steam coke are Foy ‘ac- r 
turers and users of steam power in London and the imme- 
diate neighbourhood. There is, however, MEE think 
that gas coke enough is made to supply all the ; 
: steam wanted for stationary engines at work within 
the metropolitan radius; and if it were thus used 
the gas companies would have no difficulty in dis- 
posing of all they could make at remunerative prices ; 4 


410 


fired with prismatic powder possess a degree of uniformit 
as to range which is very remarkable ; so that atthis time it 
specially excellent practice coupled with high ballistic re- 
sults were desired, it is probable that most artillerists would 
ace to employ prismatic powder for the pereee Very 
oW pressures in proportion to the work s' up in the 
projectile have, however, been obtained with Fossano 
powder. At the first trials of the 100-ton gun at Spezia 
the discharge of a projectile with 28,120 foot-tons stored- 
up work by Waltham Abbey powder gave a pressure in 
e bore of 18 tons, while 28,900 foot-tons were realised 
with Fossano powder at the cost of a pressure of only 
13 tons, and more recently 41,300 foot-tons with 18 tons 
pressure. We do not know of any experiments that 


exhibit the or constancy in behaviour of the 
Fossano powder. above, however, is quite sufficient 
to call for explanation. 


Prismatic powder is theoretically the most perfect 
kind. Each grain isa separate and complete article of 
manufacture. Those fired at Meppen were chiefly of two 
sizes—hexagons, whose circumscribing circles were of 
2hin. and 1gin. diameter, with perforations down their 
centre of about iin. in diameter. Each of these is 
pressed in its own mould. Consequently a charge con- 
taining a given number of these precisely corresponds to 
another built up of the same number. As a matter of 
fact the density is not so perfectly uniform that this can 
be realised without a variation in weight ; nevertheless, 
the prisms enable a similarity as to parts, and for pro- 
vision of access through the mass, that favours great 
uniformity in conditions, the form being excellent for 
building up. Our own cubic grain of powder does not 
aim at so high a standard of perfection, but claims to 

a greater suitability to actual service purposes. It 
is, as it were, cut from the slab, and the corners rubbed off 
and a glaze oi graphite given to it to protect it from 
fracture and the action of moisture. Some time since 
the demand was for the powder which, with a mean 
pressure of over 20 tons, gave the best results. No effort 
was then made to lower the pressure below that standard, 
but rather to increase the velocity ; hence any slow burn- 
ing powder which gave a lower pressure was doing what 
was not attempted in this country, and therefore could 
not possibly be achieved. Recently, however, we hear of 
the attempt to lower the pressure having been made with 
great success ; so that the preference for one of these 
two kinds of powders over the other does not depend 
simply on the power to obtain a good result with a low 

ressure. The prismatic powder, however, builds up much 
tter than the cubic form of grain, making a tolerably 
stiff cartridge with regular channels for air passage. On 
the other hand the cubes do not build up so well ; but 
each cube is a much more serviceable article than a prism, 
which requires special care in packing to prevent it from 
breaking up and making much dust. While then we 
believe the prismatic to be the best powder for experi- 
mental purposes, there is something to be said for the 
cubical for actual service, though at present a difficulty 
is experienced in making up cartridges of stiffness and 
shape with this kind of powder. The Fossano powder, 
or “ Progressive” powder, at first consisted of a mixture 
of mealed and grained powder pa together. That 
excellent individual results could be obtained by it was 
ppecnt at once, but the uniformity seemed likely to be 
cult of attainment. The sample recently brought 
from Italy by General Younghusband consists entirely of 
grains of powder pressed together, so that the progres- 
sive action due to the mixture of slow-burning mealed 
pewees, and with grain, appears to have been in a measure 
ost. The form is cubical and apparently serviceable. 
On the whole it appears probable that for experimental 
purposes the prismatic powder is the best, whether its 
excellent qualities could be maintained when the grain 
had been re pees to. dusting and glazing operations is 
very doubtful, and it therefore requires special care on 
service, 

One practice, we believe, has come in in all large 
factories, namely, the habit of mixing many brands to 
poles a given result. We believe this is the habit 

th ab and at home. For the production of really 
good results we believe this is indispensible, but it makes 
the breaking up of cartridges and the re-issue of powder 
operations of difficulty and nicety. 


CEMENT. 

So much has been written upon Portland cement, and so 
many hundred of tests of the tensile strength of cements 
recorded, that it must soon be expected that the strength of 
this building material will form the subject of grave con- 
sideration of a research committee of some enterprising 
technical society. Of papers on Portland cement, however, 
the cry is still they come. Only a few weeks since three 
ps rs were read before the Institution of Civil Engineers, and 

ore another society another paper has just been read by a 
member who complains that the Institution in Great George- 
street had had a paper of his in type for twelve months, 
but did not publish it, so he withdrew it and gave it to the 
world by another means. Some striking results of cement 
tests have come to hand from the Sydney Exhibition. Mr. 
Frederick Ransome has recently claimed some remarkable 
——, for a cement made partly from slag, and now Mr. 

. Smith, in a paper read before the Association of Municipal 
Engineers, is going to deprive the cement makers of their 
occupation by rendering lime mortar stronger than Portland 
cement mortar through the agency of strengthening medicine. 
Messrs Toepffer, Grawitz, and Co., of London and Stettin, 
are publishing a circular giving the results of the official 
tests of the cement exhibited by different makers at Sydney, 
from which it seems that their cement on a seven days’ test 
was stronger than that of five other exhibitors, their cement 
showing a tensile strength of 634°2 Ib. per square inch neat, 
and 325°8 lb. when mixed with two parts of sand, the highest 
of the other makers of gre cae by the cement of 
Messrs. White Bros., o! mdon, the figures being 490°2 Ib. 
and 216°8 lb. Mr. Ransome claims for his new cement that it is 
as strong after seven daysas Portland cement after three months, 
while he adds that a month sufficed to bring it up to 
equality with Portland cement that had been hardening for 
seven years, Itis generally understood that the of 
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Portland cement and cement mortars very greatly augment 
with advancing years. If Mr, Ransome’s cement does the 
same, it will, according to the above account of its hardening 
ha gwen soon be the means of putting out many of the 

last furnaces, for a great deal of the cast iron used for con- 
structional purposes will not be wanted if his cement is goin 


to be as many times stronger than Portland cement—for 
instance, that tested‘at Sydney—as his statements suggest. 
This pheenix-like cement, moreover springing from the ashes 
of the furnaces which hitherto have _ necessary to pro- 
duce cast iron, will by absorbing these ashes, use up material 
which has at present a minus value, and will thus, it may 
be assumed, be comparatively cheap. Mr. Graham Smith is, 
however, going to beat this altogether by a chemical touch. 
Adda little sulphate of lime to oket lime, and behold, the 
mortar made with it is stronger than Portland cement mortar, 
and at half the price. Mr. Smith says that with his slaked 
sulphated lime and four or five of sand, mortar can be made 
of greater strength than Portland cement mortar with three 
parts of sand, which is double the cost; or he can, he is 
reported to say, put double the quantity of sand with the 
lime and make mortar double as strong as ordinary mortar. 
It will go hard with contractors for the removal of buildin; 

if any of them ten years hence should unknowingly get hold 
of a building of 1880, built with some of these cements or 
mortars. Gunpowder will be no use, and dynamite not much. 
Seriously, however, in conclusion, attention may be directed 
to the recommendation of Major Y. D. Scott, in the paper 
printed in THe Encrneer of the 21st ult., that a uniform 
of testing Portland cement and | the result, 
should be adopted, and the tests should more often be made 
with an agreed proportion of sand. The German cement 
users have agreed to one of cement to three of sand for a 
standard of — and comparison. Neat cement is hardly 
ever used ; why always give the strength of neat cement? 


HARTLEPOOL BREAKWATER WORKS. 


A.most unnoticed, a scheme of harbour improvement and 
headland protection at Hartlepool has been for some years in 
progress. It is many years since the need of the protection 
of the coast at that point impressed itself upon the mind of 
the district, accompanied by the need of a still ter work 
= in the future—that of a harbour of refuge. For years the 

tter scheme on a large scale was mooted, the idea being 
that a parliamentary grant to construct a harbour of refuge 
of 1000 acres in extent in Hartlepool Bay would be made. 
Tired of appealing to the Westminster Jupiter, however, the 
Port and Harbour Commission determined ultimately to 
out as far as it was able a smaller scheme, and this has for 
years been in progress. The design for the breakwater 
was made so long ago as 1850 by Mr. Stephen Robinson, C.E., 
then harbour engineer at Hartlepool ; and an Act authorising 
it was passed in the noe pry year. It proposed to commence 
between the old pier and the lighthouse at Hartlepool a break- 
water, and to run it along the foreshore for 2000ft. in a south- 
south-easterly direction, terminating in about 22ft. of low 
water at spring tides. When in 1854 only a third of the 
intended length had been reached, its progress was stopped, 
owing to the then proposed larger scheme. An Act for the 
latter was obtained in 1855, and it prohibited the extension of 
the breakwater. For many years, however, the matter 
remained in suspense ; and in 1869 a further Act authorising 
the progress of the breakwater was pe and a contract for 
the carrying out of a portion of 600ft. more was entered into. 

A report to the Public Works Loan Commissioners was 
made in the following year by Mr. Rendle, C.E., and in June, 
1871, a decision was come to by this body to advance sums to 
the amount of £36,000 for the carrying out of the work. This 
is the breakwater work, which is progressing with some 
comparative rapidity now. The work is executed by the 
depositing of blocks of concrete, made on the adjoining shore 
by the admixture of Portland cement and shingle, poured into 
wooden troughs or moulds to solidify. These are moved by 
travellers ; and after the surface of the rock has been prepared 
for the rm ay of the first course of blocks by working 
from diving bells, the blocks are lowered. into their position, 
those below low water being set in cement, and those above 
in mortar. Serious difficulty has been of late found in the 
prosecution of the work owing to the great depth of rubble on 
the surface of the rock, needing removal before the placing of 
the first course of blocks. But more than two-thirds of the 
length of work is completed ; and blocks for a large portion 
of the remainder are formed, whilst an addition to the number 
of diving-bells in use is ex to quicken the operations of 
block-laying. Hitherto about £30,000 of the loans for the 
work have been drawn, and the expenditure for the past year 
was at the rate of £3316. Mr. William Belk is the resident 
engineer of the Port and Harbour Commissioners, under 
whom the works are being carried out, the consulting engineer 
being Mr. Hawkins, C.E. 


A WARNING TO ENGINE DRIVERS. 


THE sentence of four months’ imprisonment, passed b 
Sheriff Lees, on the 30th ult., at Glasgow, on William 
McCulloch, for failing to prevent the collision at Rutherglen, 
on the Caledonian Railway, on Jan. 24th, has been commuted 
to two months. Those who have read our previous articles 
on this accident, and have been surprised at Sheriff Lees’ 
unjust sentence on McCulloch, will be mem ewe on learn- 
ing that even the Home Secretary seems to think that though 
not ilty, some imprisonment is needed to convince 
McCulloch that he must not do it again. We have 
twice given the main facts of the case, and it is im- 
possible to arrive at any other conclusion than that McCulloch 
is imprisoned for the failure of the Clark and Webb 
‘‘emergency” brake. As our correspondent “C, E. S.” 
— out in our last issue, it is impossible for a driver, 

ked to run a train at a very high speed, to approach all 
distant signals at a greatly reduced speed. He is compelled 
to trust to some extent to his brakes. McCulloch, however, 
had actually considerably reduced speed, but his ‘‘emer- 
gency” brake failed to act in the emergency, and thus 
he could not stop his train in time, though the brakes 
were put on for a much greater distance than would have suf- 
ficed to bring the train toa stand with an ordinarily con- 
tinuous brake. He ran 900 yards from the time he ittedly 
commenced to slow it after seeing the signals. He did what 
is usually done, but scarcely seconds ela when he saw the 
home signal at danger, and a train standing unexpectedly on 
his line. The brake failed and McCulloch was deceived. If 
he was guilty he deserved more than the original sentence, 
but the commutation is a further ment against the injus- 
tice of his imprisonment. McCulloch had for a quarter of a 
century driven passenger trains without accident, and bore an 
exem character. The least that can now be expected is 
that the onian Railway Company will replace him when 
he is released from his unjust imprisonment. 
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A Physical, Historical, Political, and ipti fare 
By Kerrn Jonnston, F.R.G.S. 8vo. :E, 


1880. 


& | Tue writer of this excellent handbook has unf 


‘ortunately 
not lived to witness the cumpletion of his work, the last 
portions of M.S. having been received from Zanzibar, 
whence he started as leader of an expedition to explore 
the country north of Lake Se we and shortly after- 
wards succumbed to the deadly East African climate, 
adding another name to the list of workers who have 
become martyrs to geographical enterprise in the dark 
continent. e plan of the work is essentially novel, the 
object being to present in a connected sketch the great 
features of modern ap mnegy knowledge ; the relation 
of surface contour to climate ; the elements of geology ; 
and the 3 sy of discovery from the dawning of 
authentic history to the present time. The last-named 
section is of peculiar interest, being illustrated by twelve 
representative maps of the world as known at intervals 
of three or four centuries for the earlier periods and since 
the discovery of America at the beginning of last century. 

The introductory chapter illustrating the principles of 
map construction by a sketch survey of a country road in 
Sussex is exceedingly good, although perhaps exception 
may be taken to the exclusion of the mariner’s compass 
as an untrue guide in favour of the more severe but less 
generally practicable method of determining azimuths by 
the shadows of vertical objects and the elongation of the 

le-star. The second portion, making rather more than 
half the work, is devoted to a systematic sketch of 
the different countries of the world, which as a model 
of systematic and orderly arrangement and compression 
of an enormous mass of facts into a small com 
is worthy of the highest commendation. This is illus- 
trated by maps of the continent on a nearly uniform 
scale, upon which only the leading physical features, 
terrestrial and hydrographical, are represented in 
strongly contrasted colours. These are so good that we 
could have wished that they had been extended, even 
had it been necessary to sacrifice some of the historical 
series for the purpose. Taken as a whole, however, the 
book is one that is likely to be of great use, being neither 
a school-book nor a gazetteer, but really a scientific hand- 
book to perhaps the most generally interesting branch of 
knowledge. 


Catalogue of Books and Papers Relating to Electricity, Mag- 
netism, the Electric Telegra h, the ‘Ronalets 
Library. Compiled by Sir nots Ronatps, F.R.S., with 
a Biographical Memoir. Edited by AtFrep J. Frost, 
Acting Librarian of the Society of Telegraph Engineers. 
London: E. and F. N. Spon. 1880. 
Tuis is a curious book, It isa catalogue ostensibly of 
all the works, treatises, papers et hoc genus omne written 
concerning any ome cognate subjects, collected by 
the late Sir Francis Ronalds. The book has an explana- 
ed preface, and also a biography of Ronalds, which, 
although brief and sketchy, is not badly done. We under- 
stand that the catalogue has been issued under the con- 
ditions of the trust deed of the Ronalds Library, 
and at considerable cost. A circular which accompanies 
the volume informs us that no expense has been “spared 
to render it as free from error as the nature of the work 
would admit.” When Sir Francis Ronalds died, on the 
8th August, 1873, he left his library to his brother-in-law, 
the late Mr. Samuel Carter. This gentleman handed 
over the library on trust to the Society of oe gem 
Engineers; there are several conditions attached to the 
trust, one being the publication of the catalogue before 
us. Ronalds was a great collector, and the library is 
extensive; but besides the names of the various books, 
&c., which it contains, the catalogue includes the names 
of some 4000 works not in the library, It consists of no 
fewer than 564 octavo . The’ following passage 
occurs in the preface :—“ As the binding of the buoks in 
the library has only just been completed, it was im- 
possible, owing to the want of arrangement of the works 
and to the large number of unbound papers, to refer to 
them to any extent for the correction of the titles.” From 
this we suppose we are to conclude that Ronalds must be 
regarded as responsible for the errors with which the 
vane bristles. But then the assertion that no expense 
has been spared to make it accurate is meaningless. As 


Y | it stands we conclude that the Society of Telegraph Engi- 


neers has edited the book with great care ; but the passage 
which we have quoted implies that the volume is just 
a reprint of Ronalds’s catalogue, and that its contents 
have been neither edited nor verified. In a catalogue it 
is difficult to see how any error can occur save in names, 
and perhaps in dates ; and if it was not ible to verify 
Ronalds’s manuscript by reference to the actual books, 
then the publication of the volume should have been 
delayed, or else nothing about accuracy should have 
been said in the circu To prove that we do not 
e rate we give a few specimens of the mistakes 
which the book contains, taken at haphazard. 

At page 20, under “Electric Telegraph,” we have the 
title of a pamphlet dated 1799, apparently on the old 
semaphore, which had nothing whatever to do with 
electricity. At page 39 we find “ Baumgartner A Freih;” 
on the is “Baumgartner Andreas.” The 
two are identical, but the editor of Ronalds did not 
know that “ Freih” was not a name but an abbreviation 
of Freiherr, corresponding to our “Sir.” At pages 47 
and 87 we find the same body spoken of as the “ Be 
Academy” and the “ Brussels Academy ;” on the last- 
named page we have “Brunel, Sir Marc Isambert’’ 
instead of “Isambard.” A delicious mistake has been 
made about the well-known Father Secchi. On 
469 we have “Secchi, R. P. (A.?).” The letters “R. P.” 
stand for “Reverend Pere,” and the editor fails to see 
that the Angelo Secchi on pp ae re the same 
man, although the letter A. and the note of interrogation 
show that he had his doubts. On page 359, under 


Murray J., we have a paper on the light of the Lampyrsi 
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of Glasgow), experimen es on the light of the 
glowworm. The editor fails to see that the two Murra 
are one and the same individual, and that so are the 
La is noctilucz and the glowworm. On page 183 we 
have “ Freycinet, Claud Louis Desaulses de, born August 
7th, 1779, at pg ym ge died August, 1842, at Landgu 
Freycinet, near Lorial, dép. Dréme.” Now “Landgut 
simply means a farm, or small estate, and is not the 
name of a place at all; in other words, Freycinet died 
at his farm near Lorial. If necessary we could greatly 
extend this list, but it is not necessary ; very probabl 
Mr. Frost has done the best he could with his materi 
and under the circumstances surrounding him, but the 
book certainly has no right to be deemed accurate in the 
sense claimed for it by the circular. However, the mis- 
takes are after all not of serious moment, or likely greatly 
to impair the utility of the work. They are more 
amusing than important, and the catalogue is valuable. 


The Pocket Mining Atlas. By Epwin Bo.irno. New 
York. 1880. 


Tuisis a curiosity of American enterprise. Those — 
our readers who may be interested in the development o 
mining enterprise in the Western United States will 
probably be glad to know of the handy little volume, if 
that name can properly be applied to such a diminutive 
production. It measures 6in. by 3}in. by din., and in it 
the principal localities producing metalliferous minerals 
are represented in a series of maps remarkably clear in 
detail. This is done by giving first an index map of the 
State, containing ry the principal towns and mining 
locations, the latter forming the subject of larger scale 
maps in which the positions of the different setts are 
indicated. In this way we have represented the districts 
of Comstock, Leadville, White Pine, and Eureka, 
besides others less known to the European capitalist. 
The manner in which the different claims, though pre- 
serving a general parallelism, often elbow and interlock 
in some of these districts, may afford some clue to the 
large amount of litigation about boundaries which 
foreign purchasers of American mines have at times 
experienced and not always to their profit. 


EXCAVATORS AT THE CALAIS HARBOUR 
WORKS. 


WE illustrate on page 405 a form of excavator much em- 
p yed on public works in France. It was the invention of 
. Couvreux, by whom a patent was obtained for it in 1860, 
and since that date various minor improvements have been 
madein it. It comprises a truck with wrought iron frame, 
carried on t axles with wheels placed to the 4ft. 84in. 
gauge. The axles are prolonged at one end about 20in., and 
carry a balance beam with the two wleels, which run on a third 
rail parallel with the others. These wheels constitute 
the extra nae to the apparatus which is required when at 
work, and for travelling they are removed so as to run on an 
ordinary railway. These wheels are of wrought iron with 
steel tires, it — necessary that they should be capable of 
withstanding the heavy strains brought upon them when the 
excavator is at work. Steam is provided ‘by tubular boilers 
with 420 square feet of heating surface, and tested to 8 
atmospheres. The bucket chain is worked by two inclined 
engines of 10-horse power each, and the movement of trans- 
lation is effected by a small separate engine, which also 
serves to raise the outer arm of the excavator. The latter 
is of wrought iron, about 33ft. in length, and with it 
a depth of from 14ft. 6in. to 15ft. Gin. can be worked, the 
angle of the cutting being generally not more than 45 deg. 
A nearer eupreech to a vertical cutting can of course be made, 
but it is seldom advisable, as the outer wheels are but about 
18in, from the edge of the cutting, and as these carry a heavy 
weight it would often be dangerous to make a sharp cutting. 
The gearing is of cast iron but, with steel pinions. The 
buckets are of sheet iron but, provided with a steel nozing. 
The links of the chain are of steel, and the sockets carrying 
the gudgeons are rivetted to a steel frame, the gudgeons them- 
selves being of iron. Those parts of the drum over which the 
buckets work are of steel, to resist the wear of the chain. 
The buckets, it will be seen from the detail drawing given at 
page 405, are hinged at the top, the bottom opening as the 
ucket reaches the top roller, and thus projecting the exca- 
vated material into the shoot, which disecks it into the wagons 
standing next the machine. Each bucket holds 6 cubic feet. 
The bo ers are fed from a tank opposite to the bucket arm, 
and to which it acts as acounterpoise. A sort of wagon for 
coal is also attached, which also serves as a small store and 
workshop for convenience of repairs, and affords some accom- 
modation for the attendant. 

The roller by which the chain is driven makes about 80 
revolutions per minute, and thus presents 30 buckets to their 
work ; so that the capacity of the machine is 180 cubic feet per 
. minute, or 10,800 cubic feet per hour, or about 129,600 cubic 
feet per day of twelvehours. From this has to be deducted 
3990 for stops, change of wagons, &c., reducing it to 125,690 
cubic feet, or 4655 cubic yards per day of twelve hours, 
The quantity of work done, however, depends upon the 
material acted upon. 

The whole machine weighs about 45tons. Itis employed for 
other work besides that of making cuttings and excavations. 
It a be worked in a previously formed trench for levelling 
the a eg cangpechag acertain level, and it is also used for 
loading u t into trucks for making embankments. In 
1869-75, during the execution of the works for the regulation of 

Danube at Vienna by M. Couvrenx in conjunction with 
MM. Castor and Hersent, five of these excavators were used, 
and in 2925 days of work removed 3,461,835 cubic metres, or 
45,003,860 cubic yards of material. The Couvreux excavators 
are now Va te at the new Port of Calais by the con- 
tractors, MM. Varinot, Caville, et Cie. They are excavating 
from 11ft. to 13ft. in depth in fine sand, but to work that 
a of the sand which was under water dams and pumps had 

be resorted to, as each bucket retained but a very small 
a of sand. Some modifications in the form of the 
ckets got over this difficulty, but for such work it would 
have been — that Reeves’s pneumatic excavator would 
have been employed. From canetully kept records it seems 
that the excavators at Calais have been removing, on an average 
obtained over 595 days of working, 751°6 cubic of sand 
covered with water, and 1443-75 yards of sand and 
material, The period taken into account is from June, 


1877, to October, 1879. The total cost per day is made up as 
follows :— 


an 
14 Labourers to attend to and take up and relay the rails, 
Coal, 1600 kilo. (8527 Ib.) at 35f. per 1000 Kilo. (22061b.) 56 


Total stab per day of ten hours, and for 11004 

Taking a franc as =.. .. .. 


The cost of water mentioned in the above is the nominal 
sum imposed by the town, the supply of water being really 
tuitouely provided. It would have cost at least 6f. per 
y to wey bs It is moreover calculated that if men and 
horses be provided to regulate and shunt trucks as 
of the cost of excavation, an extra ch would have to 
made, though three or four of the labourers above 
included would not be so wanted. The extra cost would then 
make the total=1°69d. per cubic yard of material raised. 
The actual average cost per cubic metre when employed on 
the excavations for the Exhibition, on the Gand and 
Terneuzen Canal, Belgium, and at Calais, has been 0°193f., or 
1:425d. We are indebted to the Annales des Travaux 
Publics for our illustrations and particulars of these exca- 
vators. 


CAPTAIN BARKER'S MARINE SAFETY SIGNAL. 


Carrain Wm. Barker of New York, himself a practical 
seaman, has invented a machine which he calls his ‘‘ Marine 
Safety a and which he believes will enable ships to 
successfully signal from one to the other the approximate 
course each is steering; and he also claims that with this 
machine he can si; in foggy weather with such certainty 
and distinctness of tone that any vessel hearing will under. 
stand the signal made; this will put the commanding officer 
in possession of all the information necessary to enable him to 
avoid a collision; that is, he will know very nearly the 
bearing of any dangerous neighbour, and the course she is 
steering, and can shape his own movements accordingly. In 
order that the working of this machine may be understood, a 
general ae of it is given here, which with a reference 
to the cut, will sufficiently acquaint any one with its general 
appearance and action. is a fog horn; B, air chamber for 
reed; C, indicator; D, dial plate: F, upper cylinder; G, 
lower cylinder; I, brass casing; J, isthe gearing for compressing 
air and giving signals. Two cylinders work one within the 
other, the motive power being applied by a crank, fitted with 
gearing in —— machines; and by a lever without the 
gearing in smaller and cheaper ones. The cylinders, as well 
asa circular dial plate, which fits over them, are supported 
by two cast iron con. The dial plate is divided into eight 


equal parts; each division represents four points of the 
compass ; that is, the first division would ll ss any course 
between N. and N.E., not including the N. E. point, the 
next division representa any course between N. Hand E., 
not including the E. point, and so on through the thirty-two 
points of the compass. For each of these divisions there is a 
— 4 made by a combination of Jong and short 
. a steamer the blasts are made by 


SienaL CopE. 
For any course from N.toN. E, —- — — 
W.toNW. — — 
N.W.toN. — — — 


the blasts, are distinctly marked on the dial plate; over this 
dial plate an arrow indicator is fitted, which revolves around 
it. e manner of working the machine is as follows :— 
Suppose the vessel to be steering any course from N. to N. E., 
the arrow indicator is revolved until the point vests on the 
letter N; the machine is now ready to si that the vessel 
is steerin . E, The man on 
duty slowly and steadily turns the crank ; the lower cylinder 
tises and compresses air in the upper one, which at the same 
time begins to revolve, the arrow, ing with it, passes 
from N. to N. E., and as it passes the si for that octant, 
viz: one long and two short blasts, is delivered; when the 
u cylinder has made one-eighth of a revolution the arrow 
will be at the N. E. point, here the crank gearing disengages 
itself, and thelower cylinder drops, while the upper onerevolves 
to its original place, and the arrow swings back to its first 
position, and the machine is ready to —— the signal agai 
——. So long as the arrow is placed at, or revolves 
back to the N. point no other si than the one that 
indicates a course between N. and N. E. can possibly be 
made. If the course is changed, say to some course between 
E, and S. E., it is only necessary to swing the arrow round 
until the point rests on E., and the machine is immediately 
ready to signal the new course. 


THE ASSOCIATION OF MUNICIPAL 
ENGINEERS. 


On Friday, 28th May, the members of the Association of 
ieee mgineers continued their meeting at Leeds by 
reassembling in the Grand Jury Room of the Town Hall. The 
proceedings were commenced by Mr. R. Vauser, M. Inst. C.E., 
reading a paper on ‘‘ The Separate System and Economical Drain- 
ageof Towns.” Hethought that a perfect system of sewers oughtto 
provide for the removal of all domestic sewage and the greatest 
rainfall known to have fallen in the district, and said that whether 
the sewage and rain water should be removed in separate sewers 
or in acommon sewer capable of receiving all the liquid refuse of 
the town, depended on estimates and local circumstances. In his 
opinion the cost of a duplicate system of sewers in eomnery cases 
was about two-fifths greater than a single system; by the 
duplicate system rainwater from small showers would 
charged into streams without purification, notwithstanding it had 
been held by the highest chemical authority that such water was 
as foul as any domestic were ; on not more than 22 per cent. of 
the wet days did jin. of rain fall, there were consequently 78 per 
cent, of wet days at least when foul surface water would pollute 
the watercourses even if all domestic refuse were div The 
author contended that until sanitary authorities were protected 
by legislative enactment from the consequences of fouling a stream 
with surface water, no system of town sewage could be satisfactory 
that did not provide for purifying surface water resulting from 
moderate showere. He further maintained that, except under 
very abnormal circumstances, the separate system was neither 
economical nor desirable. After the discussion on this paper, Mr. 
Joseph Lobley, Assoc. M. Inst. C.E., Borough Engineer, Hanley, 
read a paper on the Highway and Locomotive (Amendment) Act 
of 1878, He first pointed out that these Acts became necessary 
owing to the rapid abolition of turnpike roads, and consequent 
increase of the rates charged in many districts. The purpose of 
the paper was to review their provisions more particularly as 
regarded the urban sanitar;’ authorities, with a view of elicitin 
opinions as to their working, and ascertaining if they properly an 
faily carried out the intention of the Legislature. In the afternoon 
the members were invited by Messrs. Ingham and Sons to partake 
of luncheon and visit their sani tube and fire-clay works at 
Wortley. Here they were shown the various processes of manv- 
facturing stoneware drain pipes in one piece, vitrified red and 
blue bricks for main sewers, white and coloured glazed bricks, and 
various examples of balance valves, ventilating gullies, junction 
and flushing blocks, and other details employed in sanitary works, 


New AMERICAN CANAL.—A water-way of great importance to 
the Western States is proposed, , * which a through inland 
communication will be obtained between the Gulf of St. 
Lawrence and the Gulf of Mexico, By this route Lake Michigan 
will be connected with the yey Ye a canal deep enough to 
accommodate vessels of 2500 to tons burden, and Chicago 
will be placed in a ition to ship produce to New Orleans and 
South erica, he first of this scheme 
consists in the enlargement of the present canal that exists 
already between Chicago and Joliet, a distance of 33 miles. At 
this latter place it meets the navigation of the Desplaines and 
Illinois rivers, which will be adapted to the new requirements by 
a system of locks and dams. The third section is also to a great 
extent provided for, and will only require attention and improve- 
ment in the Illinois river between La Salle ard Grafton, a distance 
of 227 miles. On the whole canal there will be seventeen locks, 
each 350ft. ing. 75ft. wide, and about twenty dams, and the 
cost of the whole is estimated at 18,196,918 dols. Not only will 
= new outlets be given to a vast field of produce, but the 
reduction of freight on bully goods will, it is considered, soon 
recoup this expenditure, 

Bournemouth SEWERAGE.—The question of payment to Mr. 
Stickland for drainage work, which we some time since referred 
to, was referred to arbitration. At a meeting of the Bourne- 
mouth Improvemert Commissioners, on the 18th ult., the 
following was Phe of the proceedings :—The Clerk ey I 
have received this morning a copy of the award in the Stickland 
case. The Rev. J. R. Pretyman: There are several matters to Le 
considered about the award. I am inclined to suggest that a com- 
mittee of the whole Board should discuss the matter, the meeting 
to be held to-morrow. Mr. Beechey : I should like to know what 
the result is, for the information of the The ratepayers 
of Bournemouth will be looking in to-morrow’s paper for the 
result, and I think we ought to have it. The Kev. J. R, 
Pretyman : It would take so long to discussnow. The Chairman : 
I shall be able to attend a meeting to-morrow srenies Mr. Joy: 
We agreed that the matter should be decided by the arbitrator, 
and it appears to be nonsense to discuss his decision on matters 


The Clerk: The award is that 
Mr. Wills finds there is due to Mr. Stickland, in res of his 
claim for work done, the sum of £3930, beyond the sum of 
£8834 which has been already to him; he also awards that 
he is entitled to £50 for interest upon the amount for which 
certificates were given by Mr. Creeke, but which were not 
by the Commissioners. He also awards that Mr. Stickland 
causes of action inst the Commissioners in respect of 
reaches of the contract between them, and assesses the damage 
in res of that at £400, so that the total award made by him to 
Siickland is £4380. Then he finds that the Commissioners had 
cause for counter claims against Stickland in respect of 
hes of the contract. He assesses these at £1649, which 
leaves a nett sum due to Stickland of £2731. Then he finds that the 
unused concrete pipes were never the property of the Commis- 
sioners, but were, and remain the property of Stickland, and that 
no other matters are left in difference between the parties, and 
he awards that the Commissioners pay their own costs, pay half 
of Stickland’s costs, and three-fourths of the costs of the award. 
The costs of the award, I may say, amount to £360, and 
are other sums not yet ascertained, Mr. Wills has also sent a 
statement of his reasons. He says Stickland is entitled to ql} 
the laying drainage. 


expenses, for re- 


francs. 
| 
B 6) q 
hie 
i 
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a ——_ of law and fact. on’t see the use of having a meeting oe 
consider his decision—it is done, and we can’t help it. Mr. e 
Rebbeck : I think we cannot help it. The award is made, and it e . 
is binding on us. Mr. McWilliam: What we want to know is 
iling vessel the its are e by a fog horn, attached < 
directly to the machine itself. In the following er code re 
each long blast is represented by a long dash, each short blast d 
by a short dash. 


8ft.; boiler, made of steel 
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FAST PASSENGER LOCOMOTIVE. 

Tue locomotive with a single pair of driving wheels 6ft. 
Gin. in diameter, which has recently been finished at the 
Baldwin Locomotive Works, has attracted so much attention 
in America, that we give this week engravings of it. Our 
contemporary, the Railroad Gazette, says :— 

**On the Pennsylvania, and some 
other lines, a great deal of trouble 
has been experienced in the fast 
passenger engines from the break- 
ing of crank pins and coupling, or 
parallel rods. On receiving the 
order for a locomotive to make 
the run between New York and 
Philadelphia,- over the Bound 
Brook line, in two hours, the pro- 

i of the Baldwin Locomotive 

orks determined to use but one 

ir of driving wheels, and thus 

i entirely with coupling 

With this arrangement the 
weight which can be utilised for 
adhesion must either be very con- 
siderably less than it would be if 
two pairs of wheels were coupled, 
or else there will be an excessive 
load on the single pair of driving 
wheels. To provide for this diffi- 
culty the engine illustrated is 
arranged with equalising levers, 
shown in the engraving, between 
the driving and trailing wheels. 
Each lever has a fulcrum, which 
works in a slot, and is partly shown 
ust on the edge or periphery of 
the driving wheel. ween this 
fulerum and the driving wheel a 
cam, not shown in the engraving, 
is , which can be thrown 
down by a steam cylinder and pis- 
ton, so as to form a bearing for the 
equalisi lever, and thus take 
the weight off from the fulcrum 
which is shown. The cam then 
becomes the fulcrum of the lever, 
and one arm of the latter is thus 
lengthened and the other short- 
ened, and consequently a 
proportion of the weight of the 
engine then rests on the: driving 
wheels. It is intended that this 
arrangement shall be used only in 
starting, or on heavy grades. 
The dimensions of this engine 
are as follows :—Cylinders, 18in. 
4 24in.; total wheel base, 
2ift. lin.; from centre of driving 
to centre of trailing wheels, 


thick ; diameter of boiler at smoke-box end, 52in.; 198 tubes. 
2in. diameter by 12ft. 23in. long; fire-box, 96}in. long by 
84in. wide, 5lin. deep in front, and 44in. back ; grates, made 
of water tubes, ]jin. outside diameter by jin. thick, spaced 
2jin. from centre to centre, with three bars arran to pull 
out ; truck has a swing bolster and four 36in. wheels, with 
cast iron centres, and steel tires; journals of truck axles, 
5in. by Sin.; steam-ports, ljin. by 16in.; exhaust-ports, 3in. 
by 16in.; the valve is of the Allen pattern, with jin. lap; 
crossheads are made of solid wrought iron, with brass gibs on 
slides; driving wheels, 6ft. 6in. diameter, with cast iron 
centres, having solid spokes and hollow rim; tires, 3in. 
thick ; driving axles, made of wrought iron, with journals 
8in. by 9}in.; trailing wheels, 45in. diameter, with cast iron 
centre and steel tires ; journals of trailing axle, 7}in. by 8}in.; 
boiler supplied with two injectors. No pumps are used ; 
tender carries 4000 ions of water; tender-frame made of 
channel iron ; tender wheels, 36in. diameter. with cast iron 
centres and steel.tires ; tender axle journals, 5in. by 8in.; the 
weight of engine in working order is 85,0001b.; weight on 
driving wheels from 35,000Ib. to 45,000 Ib.; weight on trailing 
wheels from 15,000 1b. to 25,000 Ib.; weight on truck 25,000Ib. 
The form of the fire-box is shown in the end view. The top 
and sides are stayed with jin. stay-bolts. The boiler has 
1400 square feet of heating surface. 


The engraving also shows the extended smoke-box, which 
is 50in. long, measured from the front of the tube-sheet. The 
arrangement of the inside of the smoke-box is somewhat 
different from the usual practice. In front of the tubes a 
sheet-iron deflector is placed, which is inclined from the top 
row of tubes downward and forward, with an opening below 
its lower edge and the bottom of the smoke-box. This 
opening can be increased or diminished by means of a movable 
section attached to the deflector. The smoke-box is divided | 
into two by wire netting, having 34 meshes to the inch, 
which is fastened to the tube-sheet just above the top row of 
tubes and extends horizontally forward to the front and to 
both sides of the smoke-box. The exhaust-pipes are carried 
up through this netting and have a single nozzle 4}in. in 
diameter just above it. The smoke-box can be cleaned from 
a hand-hole shown in the engraving on the under side of the 
extended smoke-box. 


As considerable curiosity has been manifested regarding 
the working of this engine, it may be said that thus far it has | 
been running only in an experimental way, and, as happens | 
in all new engines, some little time is required before all the 
peary work quite satisfactorily, and the boiler is thoroughly | 
freed from ¢: and the exhaust apparatus is adjusted in 
the most efficient way. On one trip, though, it ran, with a 
train of five empty omnes cars and a baggage car, from 
Trenton Junction to Bound Brook, a distance of 27°] miles, 
in 263 minutes. In this distance there is a straight line of | 
13°8 miles, which was made in 11 minutes, which is at the | 
rate of a little over 75 miles per hour. At the time, though, 
the engine was not steaming well, and no doubt it will be | 
able to make even faster time that this. | 

A trial or 4 was made on May 14th with this. The run was 
made from the depdt at Ninth and Green-streets in Phila- | 
delphia, to Jersey City, with four passenger cars, a distance | 
of 89-4 miles, in 98 minutes, and returning with five passenger 
cars from Jersey City to Ninth and Green-streets, Phila- 
delphia, in 100 minutes. No stop were made, but speed 
was slackened between Ninth Green-streets, and Wayne | 
Junction, and at Tabor, Jenkintown, the bridge across the | 
Delaware River, Bound Brook Junction, Elizabeth crossing, | 
Newark Bay draw-bridge and Communipaw draw-bridge. The 


fastest time made during the run was from Willett to Lang- 
horne, 2°8 miles, in two minutes. Part of the distance 
between these stations is an ing grade of 16ft. per mile. 


A time-table of the run both ways is as follows, the time | Wi 


reading down from Philadelphia to Jersey City, and up on the 
return trip. 
The Delaware Bridge is between Yardly and Trenton 
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Junction; the Newark Bay Bridge between Elizabeth and 
Bergen Point.” 
Miles. Time. 


Ninth and Green 11.2 -- 804 .. 3.52 
Tabor Junction... .. .. 63 .. 11.38 .. 881 .. 840 
Langhorne .. .. 23°2 11.4 .. 3.22 
Trenton Junction 82°1 11.59 573 8.12 
Pennin; B69 1204 .. 525 3.075 
Hopewell .. .. .. .. 420 .. 12/8} .. 474 3.03 
Vanaken .. 49°71 12.15 .. 403 2504 
Weston... .. . 553 12.20 2.50 
Bound Brook 59°2 12.24 30°2 2.45 
Dunellen... 63°5 12.29 25°9 .. 2.41 
Plainfield .. 66°3 12.32 
Elizabeth .. 769 12.44 
Jersey City... .. .. 89% .. 12.58 00 .. 211 


These speeds are a great advance on previous American 
practice. 


A NOVEL THERMOSCOPE. 


Wuen chloride of cobalt is dissolved in a definite quantity of 
strong wine spirit, or alcohol slightly diluted with water, a solution 
is obtained the colour of which varies in a curious manner with the 
temperature of the surrounding air. Exposed to cold air it 
developes a bright pink colour, which, as the temperature of the 


air increases, passes through various shades of colour, until at 
last, when the liquid becomes quite warm, it assumes a strong 
blue or violet blue hue. These colour changes are primarily due 
to the fact that in the cold alcoholic solution the salt epgeopeiates 
a portion of the water, and when h it parts with this water 
of crystallisation or hydration. When the proportions of the 
chloride of cobalt, alcohol, and water are properly adjusted, and 


the liquid is sealed in a narrow glass tube, it becomes quite 
sensitive to change of seepereians, and the varied changes of 
tint when compared with a standardised colour scale may serv 
thin certain limits, as a rough index of the temperature 
surrounding bodies, thus constituting the little instrument a 
therm if not entitling it to the name ch th ter, 
which has m given it. The statements to the effect that 
changes of colour are due to the action of light and electricity, or 
atmospheric humidity, &c., are of course erroneous. 

To prepare the solution dissolve a few crystals of chloride of 
cobalt (pure) in two or three drachms of warm water, and to this 
add strong alcohol until, when exposed to a temperature of about 
70 deg. Fah., the a presents a slaty colour—intermediate 
between the pink and the blue. The proportions will then stand 
at about twenty grains of the salt to the fluid ounce of alcohol. 
If too blue, more alcohol or a drop of water may be added to the 
— ty it inclines too strongly to the pink a few more grains 

e 


ree aga and sealed hermetically by means of the 
owpipe. 

The remarkable properties by some of the solutions 
of this salt certainly 


THE BELAND RAIL DRILL. 


Iv laying and repairing permanent way the ratchet brace is 
often brought into requisition, and as arule, the arrangements 
for working it are exceedingly crude. The accompanyin, 
engraving illustrates an arrangement in use in the Uni 
States, which appears to possess many excellent qualities. It 
is made by the Beland Track Drill Company, North Second- 
street, St. Louis, M.O. Its price complete, with two drills, is 


£2 8s. It is claimed for it that it is strong, light, and con- 
venient to hendle, and — and quickly adjusted to the 


track. That it drills all the holes for a joint without moving 
the clamp, by simply sliding the adjustable feed-nut to point 
desired ; that it drills the rail without drawing the spikes ; 
and that the drill need not be moved from place to allow 
trains to pass. 


SHIPBUILDING ON THE CLYDE.—There were twenty-two vessels 
of an aggregate tonnage of 16,650 launched on the Clyde during 
the past month, as compared with 26,245 tons in the precedin 
month, and 21,500 in May, 1879. Among the latest orders book 
is a large screw steamer of 2600 tons, 


Buast Furnace WokkK IN THE Unitep States.—The B furnace, 
20ft. by 80ft., at the Edgar Thomson steel works, is now working 
up to its capacity. Below we give the record of its working for 
the 7 days ending May 20th :—Friday, 151 tons; Saturday, 149 
tons ; Sunday, 155 tons ; Monday, 184 tons; Tuesday, 169 tons ; 
Wednesday, 165 tons; Thursday, 160 tons, or a total of 1133 tons. 
The greatest yield on record from a single furnace. 


Kunstneton Museum. —Visitors d the week ending 
May 29th, 1880: — On Monday, Tuesday, and Saturday, free, 
from 10 a.m. to 10 p.m., Museum, 9886; mercantile marine, 
building materials, and other collections, 5756. On Wednesday, 
Thursday, and Friday, admission 6d.,° from 10 a.m. till 6 p.m., 
Museum, 2354 ; mercantile marine, building materials, and other 
collections, 607. Total, 18,603. Average of corresponding week 
S ry years, 15,917. Total from the opening of the Museum, 


Sree, Surps.—On the 27th ult. Earle’s Shipbuilding and 
Engineering Company launched from their yard at Hull the first 
vessel that has ever been built at that port of steel prepared on 
the Martin-Siemens process. The steamer, which was for the 
Wilson line of Baltic steamers, trading from Hull, was named 
the Gitano. She has a carrying capacity of 1800 tons, is 240ft. 
long, 33ft. broad, with a depth of hold of 17ft. She will be re 
pelled by single crank engines of great power, and will be 
supplied with steel boilers. Earle’s Company are building for 
the same owners a large steamer for their New York trade, and 
also a fast and powerful steel steamer for Messrs. Wilson’s 
Swedish mail service, in addition to another steel steamer of 
similar class to the Gitano. They also have in their yard in a 
forward state a ve steel steam vessel which is being built 
to the order of the Roy Exchange Shipping Company London, 
for the Atlantic trade. This a which is ft. long, and 

as 


will have engines of 400-horse power, has been built on the double- 
bottom, bracket system, which is the strongest form of bottom 
yet introduced in shipbuilding. 


M. pve Lessers.—M. Ferdinand de Lesseps arrived at Liver- 
pool on Saturday with his youngest daughter and secretary, and 
was the guest of the Mayor, Alderman Bernard Hall, at Dudlow 
House, Wavertree. is week M. de Lesseps met a large 
number of influential merchants and others in the Council 
Chamber at the Town Hall, to lay before them the results of his 
exploration of the Isthmus of Panama. The Mayor presided. 
M. de Lesseps, who was received with much applause, spoke in 
French, his remarks being translated as he proceeded by Mr. F, 
G. Prange. M. de Lesseps explained the construction of the 
canal, which would be forty-six miles in length against 110 
miles as com! with the Suez Canal. From an engineer- 
ing point of view he maintained that there were no difficulties 
which could not easily be overcome, and he calculated that the 
great undertakin, — be in six 
men employed and the necessary machinery, which wo' ea 
year we oie and a-half to make. A contract had been made 
with reliable and capable men for 500,000,000f. for its construc- 
tion, with certain clauses with to participation, and with 
certain reductions to be made if the work turned vut to be not so 
expensive as was estimated. He proposed to bore at the disposal 
of the British public shares of the value of 000, but he did 
not care whettier these were taken or not, as he could get poy 
of funds, and was not asking for money, but offering it. 
denied that the American Government or private individuals 
generally offered any opposition to the scheme. 


Q 
bi fis no a | The solution may be poured into a long narrow test tube, 
ami . . thing of greater practical utility than the curious toys in which it 
has thus far been chiefly employed.—Scientific American. 
 \ 
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June 4, 1880. 


THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of Patents, 


*,* It has come to our notice that some applicants of the Patent- 
“office Sales for have 


Patent caused 
one and annoyance to themselves and 
the Patent-office o, by giving the number of the of 
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of giving the number of the Specification. 
The mal been ry Index 
and giving the numbers there in 
place of turning and finding the numbers of the 


Specification. —- 
Grants and Dates of Provisional Protection for Six Months. 
519. Catoric Arisine from the Compustion in the Furnaces 
of Steam or Heat GENERATORS, J. E. Bennett, Sheffield.—5th February, 


1880. 

1405. Tir Trucks, &c., 8. Geoghegan, St. James-street, Dublin. —6th April, 
M67. Fasrics, A. Lyon, Rue du 4 Septembre, Paris.—9th 
"ero Garrs for Fisnmxa, &c., T. H. Crawford, jun., High-street, Totnes, 


1568. Exrraction of TANNIN Paul’s-churchyard, London. 
--A communication from An Gondolo, Pare 

1572. Motive Power Enatves, P. W. Willans, Bow, London. 

1574. Preventine DouBLE A. M. ‘k, Chancery-lane, Lon- 

from C. P. Maillard, Fismes (Marne), France. 

‘pret, 

1576. Manuracrurina Prismatic GuNpowpeR, C. Pieper, Belle-Alliance- 
trasse.—A communication from H. Gruson, Buckau, Magdeburg, 


Prussia. 
1578. Optaininc Minerat Om, &c., W. Young, Clippens, Renfrew- 


1580, DyNAMO-ELECTRIC Macuings, E. P. Alexander, Southam: ~build- 
a —A communication from K. Zipernowsky, Pest, 

1582. Gas Burneas, A. E. Filer, Mild: te London. 

1584. SHapine or ForMine METALS, A 

1586. CuRonomMETRIC Motor APPARATUS, 
buildings, London.—A communication from J. 
Molera, and J. C. Cebrian, San Francisco, U.8. 

1592. Drawine ToceTHER, &c., the Heaps of Lanpavs, G. J. Jacobs, 
Guildford.—17th A 1880. 

to be AppLiep to the APERTuREs of Letrer-Boxes, T. 

arby, 

1644. Orenina Fanuicnts, G. Andrews, Sidney-street, Mile End, Mile 
End Old Town, London.—2lst April, 1880. 

for Jomnine Pirgs, J. Whitehead, Lockwood, near Hudders- 


1715. Vatves, &c., J. H. Johnson, Lincoln’s-inn-fields, London.—A com- 
munication from A. M. Joust- Pastré, Paris. 

1717. Braces, E. Edwards, § buildi London.—A commu- 
nication from C. Zender, Bradenburg strasse, Berlin. 

1719. for Gioves, J. Whitby 

1728. Presses, &c., M. Stonehouse, South Stockton-on-Tees, 

1725. Seeanes Roor Lamps, J. A. Dryden, East Greenwich, Kent.—27th 


April, 
1727. Lusricatine the Frictionat Surraces of Macuinery, J. T. King, 
Liverpool.—A communication from F. Crock 


er, sen., Olean, New 

York U.S. 
Sream Enornes, H. B. Young, Calvert-road, Greenwich, 
Grooves in the Necks of Borrtes, W. W. Macvay, Castle- 


1781. Boots and Sxoes, J. Lindle 
1783. Muntno Sarety Lamps, H. B. F 


ley, Leeds. 
‘ox, Oxton, Cheshire, 
1735. Manuracturine Paper, J. C. W. Btanley, London, 
1737. Pressss, P. M. Justice, Southamp ild don. 
1739. Juas, &c., J. Shepherd, Manchester. 
1741. Macurnes, G. Kearsley and E. Ripon, 


orl 

1745. the SuppLy of WaTer to Water-ciosets, T. G. 

. Horsesnors, W. —A 
communication from J. D. Billings, New York, U.S. 

1749. PrRevenTING ExpLosions of STEAM Bowens, A. M. Clark, Chancery- 
lane, London. — A communication from D. T. Lawson, ’ Wellsville, 
Columbiana, U.8.—28th April, 1880. 

1755. Coatina Snips’ Bottoms, H. P. Scott, Bell-street, Westoe, South 
Shields, and T. D. Donaldson, Gateshead-road Jarrow-on-Tyne. 

1757. Sasues and Sasu Frames J. Cardiff, 

1759. Printrne on Gxass, &c., ry, Lambeth, London. 

1763. FrreEPRoor SaFes, A. Groth Finsbury, London.—A comiunica- 
tion A. H. Westrém, Stockholm.—29th 4 

1765. MANHOLE Fiap, A. T. ‘Fulham: -road, South Ken- 

mdon. 

1771. DyEtNo, &c., TextTiLe Fasrics, J. H. fields, 
London.—A communication from A. Baeyer, M 

1778. Heexs for Boots and Suogs, W. P. Thom High Holber Holborn, Lon 
don.—A communication from J. Leycuras, 

1775. Dossy JacquarD, &c., J. Clayton and Tr, Richmond, Burnley, Lan- 


ion. —A communica’ rom J. arne, Louis, 8. 
1779. Steamsuips, W. Gray, Devonshire, 


TH M. W London.—30th April, 


1783. Ratstna, &c., CasKks, Hay, 
Denman-street, 8 
1792. Me 3 Motos, J. MacFarlane, Glasgow.—Partly a communication 
1793. Lamps, J. J. F. Stevens, Works, Southwark, Surrey. 
1794. Manuracturine and Wax from &c., J. Broad, South- 
ampton-buildings, London. 
1795. Hanatno Picrurss, W. R. Lak th buildings, London. 
from 8. ©. Cary’ Brooklyn 8. 
ILING PULVERULENT Piccadilly, 
on communication from A. F. du Faur, Newark, New Jersey, 


1798. Catcrnine and Deoxipisine 0 W. R. 
don. —A communica‘ feation from » Salop. 

_ at May, 1880. 
1799. 


P.O tham; 


commun’ 
1801. C. Pieper, Belle-Alliance-strasse, Berlin.—A com- 
munication from F, Windha' ? 


dhausen, Berlin. 
1802. Starnine Paper, A. Siebert, 


ASTE Vatves, T. B. Plumtree, | -road, 
on. 


5. PRINTING ADDRESSES on Envexoregs, &c., F. H. F. Hamburg, 
—A communication from G. W. Seitz, W: ‘andsbeck, peetnee 
1807. Buixps, F. H. F. — A communication 
from G. Wee! » Ham 
uP Cocks, Ww. buildi 
Pneumatiques, 


G. M. Allender, St. Petersburg-place, Bayswater, 


1810. J. G. Hey, Hartshead Moor, Cleckheaton, York- 

1811. SEL¥-FILLING Sxeps for Grain, &., G. Allix, urch-terrace, 
Cubitts Town, Lon: 

Ww. Sanger, Margate, and F. Savage, King’s Lynn, Nor- 


1813. Ratways, J. W. Hartley and C. M. Campbell, atl, Trent. 
1814. AmyLaczous CompounD, W. C. Locke, Southampton-buildings, 
‘URNACES of Steam Bot ones, 
1817. Pruvtinc CAxico, éc., O. H. Nevill, Ma 
1818. Sitvex Conpuctors, J. Skinner, Dun 
1821. “cae OvERWINDING of *Caces, A. West, White Lee Maine 
1822. J. Nuttall, Hea; near Bury. 
ma Carns, J. Nu 
1823. of BALSaMic and VAPouRs, T. Morgan, 
g-cross, London.—A communication from Matus- 
Disconnect1naG, &c., Sips’ Boats, W. Richardson, Lime- 
ORSESHOE NAIL-FINISHING mete 8. Pitt, Sutton.—A 
unicati W. Wi 


—A com- 
Map dee Herlones Pace Pneumatiques, 
1830. Reservoir Lames, O, Sweeney, Philadelphia, Pennsylvania, U.S. 
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1831. Comprnation of a Pranororte with Wixp and other Musican 
AppLiances, W. A. Wi: nm, Stone- Yorkshire, 
1832. HaRDENING and Sorreninc Sanpstone, &c., C. Moreing, Spring- 


ms, Loncon. 
Copyina Presses, J, 8. Sammons, New York, U.S. 
1837. Looms, 8. Hargreaves, near Blackburn, 


Manches' 
1840, Propucine Exvecrric Liout, W. R. Lake, Southam, ‘buildings, 
London.—A communication from T. L. Clingman, grein North 


Carolina, U. 
1842. AERATED Drink, W. P. Branson, Wirtemburg-street, Clapham, 


5 Witton, Hanover-street, Islington, London. 
—a As, &c., Burbridge, R. ©. Thorpe, and T. Oakley, Tottenham, 
mndon. 
1845. Brus Backs, A. M. Clarke, Chancery-lane, London.—A communi- 
cation from A. L, Sonn, Toledo. 
1846. BLACKING Paste, &c., to the Surrace of Lea &., 
A. M. Clark, Chancery-lane, London.—A communication from F. B. 
Betobelder, ‘East Boston. 
1:47. WeLpine and Jumpine the L, E. Gachelan, 


Paris. 
1848. Har Bopres, &&., W. R. buildi 
London.— A from J. T. Waring 


1850. € hime ‘&e., W. R. Lake, Southampton-buildings, London. 
—A communication from E. J. W. Geelen, Rotterdam, 

1851. Locomotive Enornes, H. J. Haddan "Strand, London.—A communi- 


Surrey. 
1843, PIANOFOR' 


cation from W. Mason, Massachusetts usetts, U. 8. 
1852. C and A L CoaL, J Lefranc, Boulevard St. Denis, 
Paris. 


1858. CoaTina Sronr, &c., Chancery-lane, London.—A com- 
mun: unication from E. J. Erichsen, Co nhagen, Denmark. 

1854. Gas Recutartors, W. T. Sugg, Vincent-street, London. 

1855. Steam Fire Enaines, H. erry weather and ©. J. W. Jakeman, 
Greenwich. 

1857. Covertna of Tor Drawing ‘Routers for Macuinery, 
Ww. P. High Holborn, London.~ A communication from 
G. Strasser, Iserthal, mia. 

1858. Meratiic Knozs or TERMINAL ORNAMENTS, A. Heath and R. F. 

REECH-LOADING SMALL 

1861. Constructinc Suips to Carry GRAIN, H. Gullachsen, 
Northumberland-street, Newcastle-on-Tyne, and W. Brydon, Percy- 
terrace, Gosforth, Northumberland. 

1863, Fire Grates, J. M. Stanley, be ke 

1864. TyYPE-wRiITING MACHINES, Raggett, Sycamore-road, Aston, 


near Birmingham. 
1865. BREECH-LOADING Fire Arms, G. Pace, Valetta, Malta.—6th May. 
1880. 


1868. Furnace Bars, E. Newbold, New Wandsworth, Surrey. 
1869. Printep MATERIALS for Winpow Burnps, J. Stead, Carlisle. 
Banps or Betts, B. Zieschang, South-street, Finsbury, 


IVETTING Suips, &c,, R. ell, Delahay-s' street, don, 
1874. or jother &c., A. McCaw, J. Steven- 

rr, 
1875. Paginas Macuines, L, Lindley, Nottingham. 
with Gas, J. ‘Sampson, North London Ironworks, 


don. 

1877. Ca: Aspin, Manchester. 

1879. Storm AncHors, W. Bailey Hull. 

1881. NoNn-INTOXICANT E. Dugdale, May, 1880. 

1883. Stocks, R. Kilburn. 

1885. Ice-makine Macuinery, E. Knott, South-street, Finsbury, London. 

1887. Crossinos for Tramways, G. Urie, jun., Glasgow. 

1889. Reapino Macuinas, T. Culpin, Worship-street, Finsbury, London. 

1891. Truss or BanpacE for InsuRED Horses, E. Kimber, St. 
road, Brixton, Surrey.—A communication from L. H. Bellamy, Broce 
ville, Ontario, Canada. 

1893, SprraL Sprinos, R. L. Barker, Newton Moor, Chester. 

Hotpine Guasses, &c., for Gas and other Licuts, A. Howat, Man- 
chester. 

18117. Comprvep Harrow and E. Edmonds, Fleet- -street, 
don.—A communication from R. B. King, Independence, 
U.8.—8:h May, 1880. 

1899. Wasuine CLotues, J. Phipps and E. Blackshaw, Arnold. 

1901. Licutine, &c., Gas, J. T. Dann, Canterbury-road, Brixton, Surrey. 
communication from Effer, Bertin, 


Free Piaves, 
communication from A. BE. Lefevre-Bergeot, Rue des Ecoles, 
19 7. Rartway Apparatus, W. R. Sykes, Nunhead, Surrey. 
1909. Rotter Surraces for Praintixa, J. J. Sachs, M 
1915, MaNuFAcTURING, &c., Paper Bags, C. Beckmann, Cow-cross-street, 
n-street, m.—A communication from E. 
and C, Elberfeld. -10:h May, 1880. 


Inventions for pow, Monte the Deposit of 


2087. Execrric yond Chancery- communi- 
cation from P. Drew, Broo! .—19th May, — 

2041. Finisuina the Epoes of Sotes of Boors, &c., W. R. South- 
ampton-buil , London.—A communication from 0. L. @. Noble, 
U.S.—19th May 1880. 

2042. PapLocks, Loring, Portland.—A comm’ 

McDonald and W. E. McAllister, Calais.—19th May, 1880. 

2043. MOVEMENTS of Enoives for REGULATING FURNACE 
Dravont, C. D. Abel, Southam: aa , London.—A communi- 
cation from Haan, phia, -8.—19th May, 1880. 

2052. Looms, H. strand, udon.—A communication 
L. J. Knowles, U.8.—20¢h May, “1880. 

2056. ARTIFICIAL LEATHER, W. R. Lake, Southam: -buildings, London. 
—A communication from H. 8. Chase, Boston, Massachusetts, U.S.— 

2 for H Ex H. J. Haddan, 

1 ECEPTACLES for Human 

on.—A communication from J. ‘Roxborough and W. lover, 
South U. May, 1880. 

2109. Rat.Roap Switcues, J. B. Carey, Boston, Suffolk, Massachusetts, 
U.8.—24th May, 1880. 

2114. Perroratine Paper, W. R. sete! Southam -buildings, London. 
—A communication from T. M. Foote, Broo! and F, Anderson, 
Peekskill, New York, U.8.—24th 


2126. WEIGHING Grain, M. Benson don.—A 
communication from J. W. Ohio, May, 


Apparatous, G. H. Moore, Norwich, Connecticut, U.8.— 

2182. or Type Locks, J. Merzbach, London.—A 
communication from M. Merzbach, ——e —25th May, 1880 

2136. Sianau Apparatus, W. R. Lake, Sou thampton- buildings, London. 
—A comm! tion from C. 8. Eaton, Lo assachusetts, U.S.— 
25th May, 1880. 


Patents on which the Stamp Duty of £50 has been Paid. 
the Escapx of Gas, H. J. Haddan, Strand, London.— 
2032. Ourrtna Apparatus, W. R. Lake, South sre buildings, London. 

—24th May, 1877. 
Portland-place, and C. 


2045. Stream VESSELS, 
mn, 
2052. FURNITURE OLIsH, J. R. Carruthers, Glasgow.—26th May, 1877. 
head, Renfrewshire, 


London May, 1877. 
eran, J. Shanks, Barr! N.B.—26th May, 


2097. ORNAMENTING Gass, F, Siemens, Dresden.—30th May, 1877. 
=. a Apparatus, W. Conquest, Tudor-street, London.—30th 


1877. 
Macutnes and Cuurns, E. N. Kenworthy, Oldham.—2nd 
‘une, 1877. 
2231. Eqouitiprium Vatve, J, and W. Bagshaw, Victoria Foundry, Batley. 
—8th June, 1877. 
2094. Evecrric Licut Apparatus,'A. M. Clark, Chancery-lane, London, 
lay, 1877. 


Liverpool. —30th May, 1877. 
Chancery-lane, London.—lst 1877. 
2104. WasHine MacHINEs, Ww. Skeel, Finsbury-chambers, Blomficld-street, 
London.—30th May, 1877. 
2177. Gas Motor Ww. J. Crossley, Great Marlborough- 


street, Manchester. ‘une, 
Cincotar Kyittixo Macuines, H. M. Mellor, Nottingham.—sth 
Faxcy Rowers of Macutnes, T. Sykes, Huddersfield,—28¢h 
ay, A 
2105. Gas, T. Redwood, Lower Clapton, and T. B. Redwood, 
Fairlawn, North Finchley.— 


2155. UMBRELLA and PARasoL E. Duckitt, Bradford.— 
2nd June, 1877. 


Ser-actine GrapeLe Buck: &., W. D. and 8. Priestman, 
upon-Hull.—6¢h June, 


J. F. Swinburn, Birmingham.—¢th 
Rotary Enotes, J. Beale, East Greenwich, Kent.—22nd June, 


Patents on which the Stamp Duty of £100 has been Paid. 
UTTING Coa A ant- ronw tyglo, Mon- 
1908. Prerarine Woot, J. Tatham, Rochdale.—27th Me 
1925. Topacco, W. M. Scott, Arthur-street, 28th May, 


1873. 
2003. Exorves WorKED by Fiurp 
Notting hill, London.— 6th June, 


2084, INTERLOCKING PoINTs ‘and T. Clunes, W. Holland, and 8. 
T. Dutton, Vulcan Ironworks, Worcester.—7th June, 1873. 


‘Notices of Intention to Pre Proceed with Patents, 
Joints. 8. H. Roberts, Coleman-street, London.—16th January, 


293. Batus, G. Smith, Sun 
298. Not Securina Devices, M. levart Magenta, Paris.—A 
from P. Delpech. 
800. Prorectine Exposep Bripors, &c., A. Macklin, Belsize-road, Saint 
John 's-wood, London. 
813. Steei-yanps for WEIGHING Macuings, J. Chater, Peckham-rye 
Surrey. —23rd January, 1880. 
818. Fryers for Sprynina, &c., Macuives, H. Whitworth, Halifax. 
319, Spinnine Woot, M. Bauer, Boulevart Magenta, Paris.—A communi- 
cation from E. Appenzeller, 
Kixys, M. Bauer, Paris.—A communication from 
Jaw 
LDING CHarrs, W. Van Vaughan and 8. G. Vaughan, Old-stroet, 
London. 
834. Fasteners for Garters, &c., M. Innes, Manchester. 
838. Propucine Brcatorum PxHospuates, &., G. Ww. 
r-strasse, Berlin, Germany.—A. from Dr. W 


840. Wovam Fasrics, G. W. von Nawrocki, Leipziger-strasse, Berlin.—A 
communication from C. F. Hartmann. 

845. Sprit Canz, J. Nyland, Mincing-lane, London.—A communication 
from H. Nyland. 

846. Nose-Bacs, T. M. Campbell, Alderminster-road, Bermondsey, Surrey 
—26th January, 1880. 

W. G. White, Paris, France, and J. N. Sears, Bayswater 

ndon. 

. DRAwine INsTRUMENTS, lane, London.—A 
communication from F. Wallogy an A. Hirsch. 

858. RULING Linxs, A. V. London.—A communi- 
cation from F. W: d A, Hirsch, 

363, CREASING jun., Y: 

364. MetaLLic BepsTEaDs, J. heath, 


Worcester.—27th 
January, 1880. 
873. METAL Fencrne, J. A. R. Main, R. R. Main, and J. aa ee 
874. Sream, &., R. Marchant, Kirby-strect, itton- 
garden, on. 
878. RerriceRatina Apparatus, W. R. Lake, thampton-buildi 
London.—A communication from De W. C. Sinford. 
379. Steam Enoines, &c., W. R. Lake, buildings, London.—. 


A communication from G. Janssen. 

381. Propucine Arr Buast, C. D, Abel, Southampton-b , London. 
—A communication from G. Wellner. 

387. Courtine, &¢., Drinkino VessExs, W. F. Lotz, Barbican, London.—A 
communication from V. Schwarz and Co.—28th January, 1880. 

894. Sewinc Macutves, E. T. Hughes, Chancery-lane, London.—A com- 
munication from N. A. Baldwin. 

898. Orpentne, &., Winpow Sasues, W. Riley, Keighley, and 8. C, 
Taylor, Morecombe. 

399. Sprnnino, &c., T. Craven and J. Crabtree, Keighley. 

401, CoTtine Cuarr, &c., R. Hunt, Earls Colne, Essex. 

405. Haryess and SADDLES, J. Leckie, Glasgow.—29¢h Ja: , 1880. 

417. Propucina Impressions on LEATHER Sxrns, F. Bure, 

. FustTians cock an reenwood, Pecket Well, near 

Hebden Bridge: Yorksh 


420. Work Boxes, H. London. 
422, WaTER Pipes, T. G. Lyon, Asylum- Peckham, ton-strect, 
— —A ion from 
. Beatine Carpets, 8. uare, 
London.—30th January, 1 tiie 
432, ha PRESSURE REGISTERS, E. P. ae Paris.—3lst January, 


454. Om C. J. Heselwood and H. Webster, Infirmary-street, ee 
457. Gas ‘ac., J. C. Mewburn, Fleet-strest, London.—A comm 
cation from E. Bro Brouardel. 


458. Recoverina Merats from their Ores, W. R. Lake, 
from A. C. Tichenor 


buildings, London.—A communication 

461. Hornovusss, J. Hiscocks, Swallowcliffe, near Salis- 
ry, 5 
472. Bepstgeaps, W. Southampton- 

A communication from 0. Howe.—8rd February, 1880. 
480. Toora Brusues, L. Holz and L. Paris. ‘ 
489. LupricaTinG Apparatus, W. R. L pton-buildi: Lon- 

1cycLEs, J. Imra; mdon.—A communi- 

cation from La Soci Société Clomen Ole, ath 880. 
Liquors, J. Dale-street, Liverpool.— 5th 
524. Macuinery, A. L. Worcester, and A. Green 

547. CarriaGe Sprinos, W. R. Lake, Southampton. 

London.—A communication from C. F. Shoemaker. 
556. AXLE BoxEs, W. R. Lake, Southampton- ee” London.—A com- 

munication from T, A. Bissell.— 

584. MuLTIPLYING Power by Leveraag, C. Abel, -build- 


London.— 


ings, Chancery- Pn London.—A communication from J ult.— 
Oth February, 

638. ELECTRIC W. R. Lake, -build- 
ings, London.—A communication from B, Thompson and C. Seldou.— 
18th February, 1880. 

661. neae &., a R. Hall, 8. 8. Hall, and J. Walmsley, Bury 

667. CONTROLLING, Suips, A. Ham! Germany.—A com- 
munication from A. Petersen.— th February, 1880. 

697. Cooina, &c., F. Hocking, Li 

107. JEWELLERY, &c., A. M. Clark, Chancery-lane, London.—A communi- 


mounication from G. 
-terrace, Holbeck, Leeds.— 


20th February, 
891. Foipino, &c., Macutngs, T. Coltman, Leicester.—1st 1880. 
1221. BREAKING Coat, J. bes aes Maidstone.—22nd March, 1 
1288. Drawine Bezr, &., W. R. Lake, Southam; 
—A communication from A. J. Spencer, a 1880. 
1352. GLove Fastenines, H. J. Haddan, A communi- 
from W. H. Storey 1880. 
1410. HaMMER-CLOSING STAPLE, - Hovell-Thurlow-Cumming-Bruce 
Thurlow. - 6th April, 1880. 
3. 


1457. ‘ke., Tosacco, A. Prior, Amiens-street, Dublin.— 


9th April, 1 
1577. Looms, R. Illingworth, Blackburn.—17th April, 1880. 
2. HoLpixa J. Welch, Redditch, ¥ 
AS-COOKING APPARATUS, Hartley, nion-grove, W: 
iy? London.—22nd A 1880. 
1733. Sarety Lamps, H. ‘ox, Oxton. 
1745. Reautatine the of WATER Warer-ciosets, T. G. Mee- 
senger, Loughborough. - 28th April, 1880. 
17/1. Dyeme Fasrics, J. H. Johnson, Lincoln's inn. London, —. 
communication from A. pee —30th April, 
1785. Locks and Latcnes, J. M. Hart, 
1788. Uritisine Certain Sauts, F. Fitzroy Works, 
Euston-road, London.—1st May, 1880. 
1802, Stamnine Paper, A. Siebert, Grimmersbach, 
1808. Winpina up CLocks, W. R. Lake, Southampton- 
Fe communication from the Compagnie Générale des Hor! Pneu- 


Burrsr, G. M. Allender, St. Petersburg-place, Bayswater. 


1880. 

1828. Crocks, &c., W. R. Lake, Southampton-bu London.—A 
communication from the Compagnie Générale a hen Pneu- 
Lag May, 1880. 

1839, J 

1848, Feirep Har E Bopigs, W. R. Lake, “Southam -buildings, London 
—A comm on from J. T. Waring.—5iA , 1880. 

1851. RatLway Locomotive Enaines, H. J. Haddan, Strand, London.—A 


comm from W. Mason. 


1560. N. Portsmouth. ; 
| 
aspire 
cation from Messrs. and Nelson. ; 
709. ARTicLEs, A. M. Clark, Chan -lane, London.—A_ com- 
2106. MANUFACTURING Common SALT, &c., J. H. W. Biggs, Mason’s-build- 
2196, 


Firz-arms, G. —6th May, 
1876 Licutmse with Gas, J. L. Sampson, North Lendon Ironworks, 


Deep-sea Fioatine Ancuors, W. Bailey, Hull.—7th May, 
1885. Ice-maxrno Macutvery, K. Knott, South-street, Finsbury, London. 


2041. the Epces of of Boots, W. R. Lake, Southampton- 
buildings, London.—A communication from O. L. G. Noble.—19th May, 


1880. 
a poe) H. J. Haddan, Strand, London.—A communication from L. 
. Antiriciat Leatuer, W. R. Lake, London. 
Chase.—20th Me 'y, 1880. 
B. Carey, Boston, Suffolk, U.S. 
2114. Pare, W. R. Lake, Sou! Southam 


communication from T. M. Foote and Anderson.— 


the Commissioners Patents 


May, 


after 


S417, 2d.; 3401, 2d.; 3746, 2d.; 3784, 2d.; 4004, 4d.; 4129, 2d.; 4148, 2d.; 
4183, 2d., 4186, 2d.;° 4193, 2d.;’ 4217, 6d.; 4219, 2d.; 4224, 2d.; 4295, 2d.; 
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ABSTRACTS OF SPEOIFIOATIONS. 


160. or Compounn From Kao.ty, &c., YOR PAPER MAKING, 
.— Dated 14th January, 1880. —(Complete. 

The Kaolin ts first treated with sulphuric acid so as to 
tion of sulphate of alumina and iron, which is allowed to settle and th 
be uor decanted into a lead-lined tank, where it is exposed to the 

a reducing agent to yr any ferric ox oxide into ferrous oxide. 
The v0 solution is then heated to 100 . Fah., and treated with oxide of 
= to saturate all free acid and uce @ liquid which does not affect 
pigments and analine colours. As soon as this neutrality is 
obtained and the solution is evaporated to the ape of 48 B., it is run 
out into shallow stone vessels. When cool the e is broken up and 
dried, and then ground in a mill, and packed in the usual manner. 
170. Propuctyc a Nevrrat Compounp oF SULPHATE OF ALUMINA AND 
= Maxine, R. A. Fisher.—Dated 14th January, 1880.— 


te of alumina is 
gears: mina or kaolin, 
mp to 100 d 


is allowed to settle, the clear 
. Fah., after which oxide of 
to the density of 48 deg. 
The cake formed 
ground to a powder by a mill and packed 

for use. 


2 . Lake.—Dated 20th January, 1880.—(A communication.) 
of 
and th 


kind is provided with a closed le formed of glass 
carbonic acid gas, such receptacle be! = 
with relation to the burner, that it will be broken and 
thus preventing any disastrous results by fire should the peg p explode 
= Second part of the invention relates to means for de 


vertical position by means of a socket piece. 


Beaumé, when itis run out upon floors of lead or stone. 
when cool is dried and then 
in barrels 


285. Vatves, B. Robinson.—Dated 22nd January, 1880. 


—(Complete. 

This devices adapted to raise the slide valve: on 

its seat against the pressure of the steam on the valve chest. 

M. Tschirrer.—Dated 31st January, 1880.— 
composition consists of 1 nitrophenol, 5 parts chlorate of 

potash, and 1 part coal or mineral tar. oy 

449. Boors, Suppers, F. “Clayton.—Dated 2nd February, 1880. 


This consists dn the preparation of sheepskins or its of such 
So for the pu of wi the same in 
the manufacture of the uppers or linings of , &ec, 


467. Macuinery ror Botts, A. H. Lake. —Dated 3rd February, 
1880.—(A communication.)—(Complete.) 6d. 

of a header or plunger; Secondly, and 

—— , movable uppers, made independent of inct 

from the dies, a ing upon the blank at a point immediately in ad- 

vance of the header and moving with said header; and, Fourthly, suit- 
able mechanism for operating the parts. 

3116. &e., J. H. 81st July, 1879.—(4 


This relates to process for multiply 
alive, serve as food for fish of every descri - seapllon. 
3122. Lavine tue Dust on AND OTHER Roaps, J. 
Dated 1st August, 1879.—( Prov protection not aliowed.) 2d. 
The rails are hollow and perforated, so that by connecting them with 


$421. Buorrixe P. &ec., J. H. Kearns.—Dated 25th A 1879.— 
‘Ds, &c., ‘earns. 25th August, 1879. 


$422. Wacons or Lorniss, 7. Monk.—Dated 25th August, 1879. 6d. 

This consists in constru or lorries so that the orm 
can be moved in a rear direction over the bed or rear axle and wheels 
until the centre of gravity of the a? is brought int into a position near, 


‘width, and varies in | 6in. to 12in., with a number 
therein, with various fastenings to suit different machines. 
$3612. Packine, Storrnc, Preservine Butter, &c., W. McDonnell. 
—Dated 8th ber, 18) 79.—(Provisional protection not allowed.) 2d. 
This relates to pressing the material in a mould and then packing it. 
8870.3 or Cuarcoal, &c., R. Weare.—Dated 26th September, 


which can be closed, and the retort 
is heated till the contents are 


8604. Trasway Rane, &c., A. Cullen W. Edwards.—Dated 27th Sep- 


A half Yabeped C rail is rolled, hich will f the grooves when 
Ww. ‘orm Ww. 
bolted on the main rail or girder. 


3047. Generatine, &c., HypRoGEN AND HyprocaRson Gases, 7. Atkins. 
so lst October, 1879. 6d. 


This consists i 


substances 
through nozzles, into red-hot retorts, chambers, or fire- 


THE ENGINEER _ 


Jung 4, 1880. 


83072 TO BE USED IN TrN-PLATE MaNuracrure, 0. Roberts.— 
Dated 


8rd October, 1879. 6d. 
To an frame is attached a of rods or arms, so formed as to 
curve up’ to a point. Each of these rods or arms has a 


insertion of the plate to be opera’ 
A top frame of the same shape is used, and by side rods or arms the two 
frames are secured together. 
8087. Burrons, &€., A. Lowman.—Dated 3rd October, 1879.—(Not pro- 
ceeded with. 
This relates to a means of attaching the buttons to the articles of dress 
without sewing. 
8001. AnD REGULATING W. A. Barlow. —Dated 
This consists in the construction of a manometer based upon the dis- 
4011. Socks anp Stockrxos, H. R. Newton.—Dated 4th October, 1879. 4d. 
pattern or perforation 
4012. Warer ano Tare ane Pure Jommrs, &c., J. A. Davill.—Dated 
4th October, 1879.—(Not with.) 2d. 
The joint to be used with the im ed tap is made in lead or soft 
metal pipes without the use of sold ering. 
4036. Orzratine THE Dust Sieves AND THROTTLE VALVES OF VENTILATED 
Miuistongs, W. R. Lake.—. 6th 1879.—(A communication.) 


automatically and at deter- 
mined moments, the ited millstone cases, and for 
operating the valve of the exhauster pipe. 
4039. Gas | and 8. and J. Chandler.—Dated 7th Octobder, 


1879. 
This and dealing with coal 
merry hg as well as to wash = 


4044. Recisterinc Fares or Tramways, A, J. Aspinall. —Dated 
ith by 1879.—( Net proceeded with. 
relates to ie a registering apparatus 


a cash bag = 
4047. WHEELs oo &c., J. Wilkins.—Dated 7th October, 1879.— 


for containing and ares, 
(Not 2d. 


F 
fange on each side being led by a tube or boss placed between 


Pot, &c., J. Koch and J. M. Charvet.—Dated 7th October, 


1879. 
construction of a m or vessel holding, preserving, 
and delivering condiments ak table. : 


4049. Increasinc Dravcnt axp Preventine DowN-DRAUGHT IN CHIM- 


4050. MEASURING mt M. H. Howarth.—Dated 7th October, 1879. 


This indicates both the measure of liquid re- 
quired, 
4061. Carriace AXxLes, G. Wearing.—Dated 7th October, 1879. 6d. 

This consists in makin, 


in the back plate with an annular d or 
seat for receiving the } er ring or cue, the said d ion or seat 
and leather washer having about — same diameter as tt of the head 
of the axle box, the m of the — —_ provided with 
ee holes or with ea t ears, ha them for the 


screw bolts to pass 
4052. Wastino, &c., J. Scharr.—Dated October, 1879. 6d. 
— ected with 


The or more conn 
these cistern communi th steepers, so fitted 
that the flow of the effected’ tn any of the 
three apparatus separately. 
40538. Poriryinc Jron porinc Conversion, F. 7. Reade.—Dated 7th 
October, 1879. 2%'. 


consisting of air and steam wi : 


Youd or Heatinc Apparatus, W. H. 7th October, 

This is rolates wetoves or heating apparatus for or heating and 
mp pe yey ey of air by means of fire, coal gas, or a mixture of 
gas and or by any other suitable gas. 


<s. REGULATING OR CONTROLLING THE PRESSURE AND FLOW OF a 
» W. R. Lake.—Dated 7th October, 1879.—{A communication.) 6d. 

mis “consists in a pressure-regulator ‘of a balanced valve composed of 

two discs fitted upon a hollow stem, and made adjustable by a@ screw 
nut in combination with a rod, inlet chamber, and outlet chamber. 

4058. Compixep Bepsreap anp TorLer Stanp, A. M. Clark. 

7th October, 1879. —{A communication.)—(Not proceeded with.) 


This consists in combining a toilet stand and 
that the bed may be folded and led when use, and 
a bed the use of drawers and 

veniences of the toilet case is not prevented. 

4060. Coottne anp Cieanine Correg, Tea, &c., F. G. Fleury and E. 
e use and employmen a an 
Warer Gavces For Borers, 7. Hughes. —Dated 8th October, 


aglass water gauge 
8th October, 1879.—(Not pro- 

4063. Harrxo or Curtery, H. Bramball and Blaydes.—Dated 8th 
with a tana ot 


portion 
at each end of 
of molten 


. 

consists in making the blade or edged 
suitable shape and of sufficient length for bols' 
handle, and the fastening of the bandle to the blad 
metal or other suitable we ees ee run into a soul secure all 
the parts firmly together at on , and withou without the ald of rr rivets 
or other ordinary modes of iutentng. 


INTRODUCING AND HEATING THE FEeED-wATER OF STEAM BOILERS, 


&c., J. McNeil.—Dated 8th October, 1879.—(Not proceeded with.) 2d. 
This relates to py and heating the feed-water to steam boilers, 
and in extracting air same before introduction. 


Tar, J. Gray.—Dated 8th October, 1879.—(Not proceeded 
with. 


This toa gas tap to determine at will and render constant the 
minimum of flame desired. 


4066. Gas Burners, A. A. Cochrane.—Dated 8th October, 1879.—(Not 


consists in so arranging the apparatus from which is emitted 
that it shall issue regularly therefrom. a, 
4067. Macuives, H. L. Wilson and J. Clegg.—Dated 8th 
October, 1879. 
This relates to hapudemnatih in the bow springs. 
<8. Looms, A. Haley and R. Gill.—Dated 8th October, 1879. 6d. 

This relates to a means for the embroidering of pieces during the pro- 
cess of weaving, the mechanism employed for inserting and receiving 
the interlocking and the embroidering th with the warp 

operated ig parts of a loom as ordinarily con- 


4069. Surapyet Swett ror Rircep ORDNANCE, Sir W. G. Arinstrong.— 
Dated 8th October, 1879. 6d. 

This consists in the construction of a shrapnel shell with a steel or 
wrought iron cylindrical body having a bottom attached in such a 
manner as to be readily forced out, and a sufficiently firmly fixed 
to resist the explosion of the charge. 

4070. Horsesnors, &c., J. W. Learmouth.— Dated 8th October, 1879.—(A 
communication.) 6d. 


cards, and to that particular of 8 in which the 
ters and cards are bet a type der and an im 
cylinder. 
(Not proceed with) 
This relates to superseding the tresses by vertically placed springs. 
4074. Warer-ruse Steam Generator, A. M. Clark.—Dated 8th October, 
The als he proper are an outer cl or 
are an or 
series of pipes, a corresponding or similar inner coil or series, vertical 


tubular connecting or stand pipes connecting the tubes of each series, and 

a vertical separating drum or cylinder. 
&c., G. Green and C. Savage.—Dated 8th October, 
This consists in the manner of construction of channels pallets, and 
stems on the top of reed blocks, also the method of con the wind 
or air to reeds to set them in te or 
other exhaust 


combination of the American organ and pianoforte or any 
or suction instrument when combined with the pianoforte. 


a part of 
receive the por as it is 
cut on an apron or dal of effecting continuous, or 


4077. Pumps ror Motion To Gases, F. N. Machay.—Dated 


gia vetoes pocial to the construction and arrangement of the 
more es) 
valves and valve ch ployed for exhausting and forcing 


ps 
gases and the vapours of fuils. 
4078. ManuractuRE AND ae ae or SULPHATE OF ALUMINA AND 
— ema” Ny and J. Chadwick and J. W. Kynaston.— 
This consists in the nage for making sulphate of —_— or ‘aie 
cake commercially trea‘ bauxite or other alumina 
hydrate of ta sulphuric acid, with sulphuric acid 
arsenious acid, ee with carbonate of lime until the iron is 
precipitated, and then pitating the remaining arsenic as a sulphide. 
«79. Manvuracture OF ORNAMENTAL Fasrics, J. 8. Templeton.— 
Dated 9th October, 1879. 4d. 
This consists in the employment in the manufacture of ornamental 


pile fabrics of an improved weft of fur material or chenille produced bya 
preparatory 8 of weaving, in which by a oe ponte disposition of and 
tension ‘plied to some of the warps the worsted or forming the 
fur is mi to appear on the underside. 


4080. Asues Lirrers ror Steamsuirs, R. B. Lindsay.—Dated 9th October, 
1879. 6d 
The apparatus is intended to be fitted = a bulkhead in any convenient 
position near the boilers, and it com: vertical steam cylinder _ 
vided with ges and a valve for tmittog tea steam — a piston, the 
rod of which has a toothed rack attached to it. -This rack gears with a 
pinion made in one piece with or fixed toa e pulley, which is eaneied 
on a horizontal stud upon a —_ bolted to the bulkhead. A chain fixed 
to the pulley is led guide pulleys to the ventilating shaft or other 
way up which the ashes are to be taken, and these, when in use, pass 
up to an overhead pulley and down again to the ashes bucket 
4081. Srixyinc Corton, &c., H. and T, Ashworth.—Dated 
9th October, 1879. 6d. 
This consists in the construction and use of a cut spring ring either at 
the top or bottom of the fixed tube or bolster. 
4088. Horsesnogs, W. W. Box.—Dated 9th October, 1879. 6d. 
This consists in the combination of a . penne or foundation wane 
the ordina’ with calks or gripping and 


wearing surfaces to the oud dom foundation plate by a steel spring 


— Dated ono October, 1 
the fron without 
ordinary dimensions, into two u parts, the vacant 
e larger one meen | 4 reservoir for the storage of water, while 
e smaller one serves for what is ordinarily known as float chamber. 
4088. STONE-WARE OR TERRA ‘com Tirxs, C. Wilcox.—Dated 9th October, 
1879.—(Not proceeded with.) 4d. 
The tiles are concave, and cause the water to collect and drain off down 
the centre and discharge direct into the gutter. 
a means of cleaning and preven’ e fou 
tobacco-pipes and cigar tubes. 
4087. Manvracture oF ALUMINIUM AND Maanestum, J. H. Johnson.— 
Dated 9th October, 1879.—(4 communication.)—(Not proceeded with.) 2d. 
This relates to the manufacture of aluminium and magnesium by the 
employment of dynamo-electric machines. 
4088. SoLpERIna nem, J. Hamilton.—Dated 9th October, 1879. 6d. 
a outer metallic casing encloses an inner casing of wire gauze ; the 
e inner gauze casing is supp a ‘oral or 
burner and india-rubber or other flexible the other 
end, which end also serves as the handle, the om ving an outer outer 
covering of wood, or other non-conductor of heat. The 
is provided with a number of fine slits or ‘ings to ensure the neces- 
sary supply of air to maintain combustion of the gas within the casing. 
4089. Propucine Patrerns AND DesiGNns ON CLOTH AND OTHER TEXTILE 
B. Jowett.—Dated 9th October, 1879.—(Not proceeded with.) 


This relates to the employment of a pattern formed as a stencil plate. 
4090. roy &c., W. Garner.—Dated 9th October, 1879.—(Not pro- 


This consists chiefly in an ent of a a mode of actuating 
the burs, and an apparatus for feeding it it with fu 


4091. THE REVOLUTION OF A Frame, H. Beer 
— Dated 9th October, 1879. 6d. talked 
This consists in a means or appara‘ 
movement of a spindle frame or other a ty 
ported in the centre of a revolving disc, w: aol, or vovelving devin. 
4002. Vetocireprs, &c., J. H. 8. Hawker, J. Puntis, and C. J. Boyce.— 
This relates partly ae its to axle and other bear- 
applicable 
ings to seduce 


4098. Mansestes or Iron, J. H. Kidd and J. Green.—Dated 10th 


October, 
This consists in the wor of blast furnaces for the manufacture of 
id blast, or a cooler blast than is used for 


iron by the introduction of co! 
the ordinary working of the f furnace for a time before each casting of the 
metal, to make all the metal 45 pate be cast of the same uniform quality 
or number, or all the metal to cast of a uniform lower num’ or 
quality as may be desired. 


4095. Arratinc Macuines, H. M. Thomas.—Dated 10th October, 1879. 

This relates to the construction of the vessel known as the globe, 
cylinder or condenser. 

Cuvrns, B. 11th October, 1879.—(A communication.) 
wu 


This Fa to churns worked without dash or paddles. 
40098. Cases ror Cicars, CIGARETTES, on. Cc. J. Klapka.—Dated 10th 


October, 1879. ‘ot proceeded 
form, and is oo with one or 
the middle of 


The cage is of the 
two lids formed by dividing the front side transversely at 
its length, each lid consisting of one-half of the front side of the case, 
je separate from the rest or body ion, hinged to the back 
thereof, at the end, and acted on by an in a spring by 
which the lid when unfastened is thrown open to give access to the 
conten! 


4099. Compinep Perper Castors, and J, Hipwood. 
—Dated 10th October, 1879.—{ Not ind 


— pepper or salt or in some poem bath 
the same time maybe vere at at pleasure by the same 

4100. or Frat Wire Rorg, J. T. Wright.—Dated 10th 

This consists in making the opposite edges of the flat wire rope of 
round ropes com: of Taove strands each and — body of the 
flat rope of ~_ ropes made of four strands each, and ding 6 _ 
edge ropes to poy the s' 
transverse wires through eee each strand o the 
said edge — to the ly or ols aA by stitches 
alternately taking up one and two of the strands of w! the said edge 
ropes are composed. 
4102. Securinc THE WHEELS Wacons, &c., H. Dizon.— 

Dated 10th October, 1879. 6d. 


colliery vehicles having 

sufficient space so tt by means of one or more bolts or 

similar means, the centre hole may be contracted upon the axle and 
caused to grip it with great, power. 


4108. Sanrrary %, Parkinson and D. Sweaney.—Dated 10th 


October, 1879. 

This consists in the lids of sanitary receptacles, with one or 
more sliding sp in such manner that their ends bent dovanente end 
contin on from the top of th 


@ arrangement for the he bottom of the 
to) et into communication with the top cylinder to 
al ofthe flow of water tom tothe topo the low « 
piston as 


the pistons are making 


—8th May, 1880. 
i 1987. Borers, E. A. Bourry, St. Gall, Switzerland.—14th May, AuTomaTIcALLY Brxprve Cut Caors INTO Sueaves, W. Mel. 
1880. Cranston. — Dated 8th October, 1879.—(A communication. 
2037. Exvecrric Lamps, W. Clark, Chancery-lane, London.—A communi- 
(Not proceeded With.) za. 
: List of Specifications published during the week ending 
May 29th, 1880. 
*,* Specifications will be forwarded by post from the Patent-office on | [Si 
receipt of the amount of price and postage. Sums exceeding 1s. must be NEys, &c., 7. Janeway.—Dated 7th October, 1879. 4d. 
remitted by Post-office order, made payable at the Post-office,5, High | This consists in an apparatus formed with conical air passages and caps 
Holborn, to Mr. H. Reader Lack, her Majesty’s Patent-office, Southamp- 
ton-buildings, Chancery-lane, London. 
OF springs, or Dy screws. 
protection not allowed.) 2d. 
This consists in constructing plates so that the meat, vegetables, 
sauces, or condiments, are contained or confined to separate compart- 
ments of the plate. 
Septembcr, 1879.—(Provisional protection not allowed.) 2d. 
The bed on which the slide works consists of iron of abo pin 
‘ his consists in the construction and use of horseshoes of vulcanised This 1 heels for 
rubber or rubber material, moulded or cut from homogeneous compounds rn TESTE a at 
or made in layers of different censistency with or without a central 
elastic web, and secured to the hoof either by screws or by ordinary 
horseshoe nails. 
4071. Post Marxine, &c., 7. Leavitt.—Dated 8th October, 1879. 8d. 
his relates to a machine Dost ma De and cance De letters and 
places 
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June 4, 1880. 


«ann. Tramways, J. P. Rawlings and B, J. Barnes —Dated 10th October, 
1879. 


constructing a longitudinal metallic sleeper or sill for 
orm: pro: a or reception 
paving blocks or road eee 
4107. Pires rg ont, @. H. Ellis.—Dated 10th October, 1879.—(Not proceeded 


with. 
Two flexible rings are provided, one to fit the other, and the other the 
inner diameter of ected 


in the centre 
by a transverse bar or ribs made , the whole being 
formed, cast, or moulded into one piece, and by this means 4 recess or 
socket 1s provided between the at each end, into which the pipes 
are driven, and thereby secured jointed. 

4108. Knitrina Macuines. W. R. Lake.—Dated 10th October, 1879.—(4 
communication.) 6d. 
This consists of a machine having two opposed channelled plates, and 

- constructed and operating to manufacture such fabrics with contiguous 
tubes of equal or ee diameters, without diminution or displacement 
of needles, any one of which tubes may be replaced = ler tubes 
without a break or interruption in the continuity of the fabric of which 
they form an extension. 

4109. ConTRoLiino THE OPENING AND CLOSING OF THE INLET AND OUTLET 
Cocks or Bartas, Cisterns, &c., H. Masters.—Dated 10th October, 1879. 


6d. 

This consists in the combination of a lock or plates with the 

inlet and outlet taps, 

4110. Mayuracrurine Tin-piate Bar, &c., Sir H. and A. @. Bessemer.— 
—Dated 10th October, 1879. 8d. 

This consists in an improved method of and manufacturing 
tin-plate bars or slabs of soft homogeneous iron ble for the manufac- 
ture of tin and black plates by the treatment of steel railway rails. 

4111. Divine anp Swiaminc Apparatus, A. and J. Patschke.— 
Dated 10th October, 1879.—(Not i 

Air cushions are attached front and back so that the diver can 
descend to the ground and raise himself again, and move in any directi 
and swim below or on the surface of the water wi! 


ion, 
ithout extr:neous aid. 
4112. Bossy Ner L. Bates. —Dated 11th Uctobder, 1879. 


—(Not proceeded wi 
te one and two warp threads to 
each wall, but instead of working the warp threads the reverse way to 
each other, one warp thread is moved every motion and the other warp 
thread every two or more motions. 


perforated false bottom, upon which the articles to be treated 


4114. Hinces, J. 7. B. Bennett.—Dated 11th October, 1879. 6d. 

This consists in applying a spiral wire or other spring to the or 
close together. 


41165. or Gas, I. Kendrick.—Dated 11th October, 1879.— 


(Not 
This relates to the a) tus for and the method of manufacturing 


4116. Fitter Fos, &e., J. J. Musto and A. W. Johnson.—Dated 11th 


October, 1879. 
This in the formation in the end plate of an air chamber 
in substitution for a separate chamber. 
4117. Uritisine THe Gases or Furnaces, J. Alexander and A. K. 
McCosh.— Dated 11th October, 1879. 8d. 
This relates to the arrangement of pipes and valves for 1 the 
gases from blast furnaces combined condensing and 
a} and with a fan or equivalent machine for drawing the gases 
‘h the combination of apparatus. 
4118. Szamep Tin VessEts ror Preservine Foon, &c., 7. G. F. Dolby. 
This consiots in tus for exhausting the air from and 
) cons apparatus for an 
eff the hermetic closing of vessels or cans used for food, 
é&c., with a cylinder, piston, and rod, the cylinder being in communica- 
tion with a chamber in which the vessel or can to be operated upon is 
placed, the said chamber being fitted with a removable cover provided 
with a valve. 
4119. CoLourep ORNAMENTATION OF ELECTRO-PLATED AND OTHER LIKE 
&ec., W. H. and 1lth 1879. 
gilding, or other process is completed, 
over with varnish. The mune is then heated to 


200 

when the entation is applied by hand painting or or 

printing. The colouring and ornamentation is then bares a 

4120. Sewine Macar A, M. Tocque.—Dated 11th October, 1879.— 
(Not proceeded with.) 3d. 

This consists in the placirg of a reel of thread, equal in size and 
at the top of the e, underneath 

the machinery and — to the shuttle carrier, from which reel 
understitch can be supplied without intermission till all the thread on 
said reel underneath is exhausted. } 
4121. Apparatus, P. 8. Justice.—Dated 11h October, 1879.—A 

apparatus for s' 201 an 
or harrowing the earth for the reception of the Soa and also . sppereieh 
for planting the seed in connection therewith. 
4122. Manuracrore oF ALKALIES, R. Lancaster—Dated 11th October, 1879. 
—(Not proceeded with.) 2d. 

Steam is passed into a superheater and then into a closed kiln filled 
with limestone, the steam of sufficient heat to throw carbonic acid 
from the limestone, forming hyd m and carbonic acid. These two 

an ic ven off, 
Tisch be or other code, 
4123. Buack Cotovrina Matrer ror Dyetna on Parintine, 
Vaughan.—Dated 11th October, 1879.-(A communication.})—(Not pro- 
ceeded with.) 2d. 

To the aniline are added other substances derived from coal tar, such 
as toluidines (solid or liquid), xylidine, and cumidine. 

4124. Kins ror as Bricks, &c., J. and C. J. Foster.—Dated 11th 


October, 1879. 
This relates to kilns consisting of a long parallel arched chamber. 
4125. sere, &e., J. Carter.—Dated 11th October, 1879.—{ Not 


This consists in using veneering or thick shavings of wood for manu- 

facturing collars, cuffs, he. 

4126. Weavine Fancy Fasnics, &c., J. Hamilton.—Dated 11th October, 
1879.—(Not proceeded with.) 4d. 

This consists partly in forming the fabric with three special yarns, 
threads, or warps, viz., the body, pattern, and the binding yarn. 
4127. Propuction or Licut anp Heat, &., Q. L. Brin.—Dated 11th 

October, 1879.—(Partly a communication.) 8d. 

This consists in the use or employment of a current or currents of 
oxygen projected or carried to carbon sticks or other bodies of or con- 
taining a carbonaceous solid or liquid material or composition, and by 
igniting the said oxygen when ix contact with the carbon ma the 
nee ion of light and heat by the combination of the oxygen and 
carbon. 


4130. H. C. Field.—Dated 11th October, 1879.—(A commu- 
nication, 
The to; and gallant sails are made in three secti diagonal: 
of the sail, connected by sliding 


the 
bonnets, and w: on the leeches or upper angles of the centre section 
or close reefed or top-gallant sail. ie 


OF WOLVERHAMPTON figures. 
OTHER DISTRICTS. 


(From our own Correspondent.) 
To-pay — Thursday —in Birmingham and in Wolverhampton 
there was slightly more done than last week by the makers of 
finished m vanisers distributed some of the specifications 
which they have been for a considerable time withholding, and 
there was more business done in iron to the order of hardware 
_manufacturers. At the same time there were inquiries for baling 
vy for the United States. 

e marked bar firms reported themselves slightly better off as 
the result of the recent ane ot 20s. per ton, but they are unable 
to keep their works at all fully on. Certain medium sheet firms 
announced that they were this week able to keep their mills fully 

aS ly very partial work when Bay closed. 

req ts of the railway engineers and the wagon com- 


ies keep in activity one or two of the leadin om of 
benefited by that class of t the works 
of the Patent Shaft and Axletree Company, Limited, p! 
bars, channel iron, T-iron, angle iron, together with steel, an 
wheels and axles are in more than fair request. The best fagoted 
axles of that firm were quoted to-day at £16 per ton, and their 
best steel tires for canieain and wagons £13 10s. The firm’s 
Brunswick bars were £8, and Brunswick boiler plates £9 10s. per 


ton. 

The new quotations of Messrs, John vo and Sons, Limited, 
are :—Bars of the ordinary sizes, £8; and larger sizes range from 
£8 10s. up to £10 10s.; cable, turning, and horseshoe bars are £8 ; 
plating £8 10s.; and best bars, £9; rivet iron, £9 10s.; 
hoops of the ordinary proms £8 10s.; and the larger me £9 10s. 
up to £14 10s,; sheets, singles, of 20 w.g., £910s.; doubles, £11 ; 
and latens, £12 10s.; boiler-plates, to 4 cwt., £9 10s.; and le 
bars, £8 10s. to £9 10s. All these quotations are a drop upon the 
firm’s list of the 1st January of 20s. per ton. 

The fresh quotations of the Pelsall Coal and Iron Company, 
Limited, are:—P. C. bars, £6 10s.; P. C. hoops, £7 ; Crown bars, 
£7; Crown hoops, £7 10s.; Crown sheets, £8 10s.; charcoal sheets, 
£15 10s.; hinge we £7 15s.; gas strip, £6 10s.; and nail strip 
21 wide to 13 G., £6 10s. 

Tinned sheets have been reduced 40s. per ton. 

Yesterday circulars came out from one or two leading iron 
merchants in South Staffordshire, dropping their prices about 20s. 
a ton outside marked bars. The com m is upon the same 


firm’s April list. 
Coal was down to-day 1s. ton in furnace samples. On 
Tuesday a circular was ved from the Earl Dudley, 


announcing a drop to that extent in thick coal, and of 6d. per 
ton in screenings and engine slack. His lordship’s thick coal 
now stands at for furnace or large, 9s.; steam and lumps, 8s. ; 
engine slack, 4s, 6d.; heathen coal, 9s.; new mine coal, 8s. 6d., 
all east of Dudley. West of Dudle furnace or large coal now 
stands at 9s.; lumps, 8s.; steam and 
engine slack, 4s,; steam screenings, 6s.; engine 
4s.; ordi > 88, 6d.; and heathen coal, 8s. per ton 
These yn tg which have had to 

had the effect of weakening the markets in Wolverhampton 
and Birmingham for both crude and finished iron. Buyers were, 
however, too toate and as makers declined to give way to the 
extent which buyers demanded, purchases recorded had reference 
only to immediate necessities. Nevertheless, there were some 
pen, who, to secure a good order from merchants of standing, 
were pi to take prices which left with the merchants the 
impression that they dia not fail to show their power to buy 
‘as low as ever.” Indeed, it is within our knowledge that 
almost simultaneously with the announcement of the drop of 
20s. per ton in marked iron, one iro ing firm accepted an 
order for 1000 tons of bars at a or was the iron of 
worthless quality. In the view of the makers it was even capable 
of being turned into plating bars. To-day in Birmingham there 
were plenty of bars to be had at £6. a 
have purchased at within that figure. At the same time squares 
for chain barrows were plentiful at £6 10s. Sheet firms who 
were seeking business quoted some of them as low as £7 l5s., 
and they would have taken a little less with a good specification. 

iron was very difficult to dispose of. Consumers declared 
themselves well bought, and though stocks are increasing at 
makers’ furnaces, the prices of last week were mostly upheld. 
Makers declared that in previous sales they had discounted this 


| week’s reduction in the price of coal. Cinder iron was easy to 


buy at within 40s., and all-mine iron of the cheapest make was 
obtainable at from 60s, to 65s., while other all-mine firms required 
from £3 10s, to £3 15s. and £4. 

The Whitehaven and Ulverstone hematites from native ore 
were without change, and Welsh hematites made from Spanish 
ore were not offered at less than from £4 5s. to £4 10s, 

Most of the blast furnace er ger wwee posted notices at their 
works last Saturday for a drop of 10 per cent. in wages ; and to- 
day they held a meeting upon ’Change in Birmingham, by which 
gE gas’ trade sanction to the movement. 

e reduction in coal carries a further drop to the thick coal 
miners of 3d., and to the thin coal miners of 14d. aft day ” on 
stint. By this drop, coal has now receded to wi 1s, of the 
lowest point which it touched before the recent revival, when 
Earl Dudley’s furnace coal stood at 8s. per ton. In that interval 
there have been three separate advances of 1s, ton, and two 
separate drops of 1s, ers’ wages are therefore amenable to 
another fall before the late minimum has been touched. Under 
the terms of the ‘‘ Birmingham sliding scale agreement ” there is 
neither minimum nor pare, affecting miners’ wages. 


NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 


TuEnE is little or no change to notice since last week in the 
position of the iron trade of” this district. Business continues 
quite as depressed as ever, and there is nothing to indicate any 
early improvement. Apart from afew speculative transactions in 
warrants, there has been no business of importance doing during 
the past week, and there was a very flat market at Manchester on 
Tuesday. For actual consumption there is an extremely limited 
demand, and the continued weakness of the market operates 
against any considerable amount of speculative buying, outside 
speculators helding out for still lower figures. As, however, I 
pointed out last week, agents here hold some eye rH 
commissiuns to buy when it is thought prices have touched the 
lowest point, it is not improbable that any further material fall 
in values would lead to a good deal of iron changing hands. 
Lancashire makers of pig iron are at present securing very 
few new orders, and notwithstanding the reduced # uction 
stocks are accumulating. Prices appear to be gradually receding 
to bed near those ruling twelve months ago, and for delivery 
into the Manchester district makers are now nominally quoting 
50s. oad ton, less 24 per cent. for foundry and pea but even 
this is not low enough to attract and there is little 
doubt local smelters would be open to offers if buyers were pre- 


to e them. 

Outside brands of iron are being pressed for sale in this district 
at extremely low fi and it is almost impossible to give an 
really fixed quotation which would be at all reliable, as ac 
poe Bm are so much governed by. the necessities of sellers. 
Good brands of Middlesbrough iron delivered equal to Manchester 
have been quoted as low as 44s. per ton, net cash, and 
Lincolnshire and Derbyshire irons some makers are now willing 
to sell at under 50s. per ton, less 24 per cent. 

The finished iron trade is in a very unsatisfactory position. 
Nominally many of the local makers are still tolerably well sold, 
but apectiieninons are so difficult to — that to keep their 
works going they are pressing for fresh orders at extremely low 
Lancashire bars delivered into the Manchester district 
could now be bought at about £6 10s per ton, and north country 
bars are in some cases being offered at under £6 per ton; ora 
bars could be bought at about £3 10s., angles at about £6 15s., 
and hoops at from £7 10s. to £7 15s. per ton. 

The engineering branches of trade remain in pretty much the 
ane as last reported. In a few exceptional cases works 
are still busy, but generally the complaint is of and 
that very few new orders are coming in. 

The cashire coal trade continues very dull, and a 


followed by other | buil 


The hurdle makers could | A’ 


in | and trade is now remarkably quiet. A great outcry 


market very low tenders are being sent in. Engine classes of fuel 
are in fair demand, but there is no =: and the recent 
at the pit mouth are about as under :—Best coal, 7s. 6d. to 8s.; 
seconds, 6s. to 6s. 6d.; common, 4s, 9d. to 5s, 3d.; good burgy, 
3s, 9d. to 4s.; and slack, 3s. to 3s. 6d. per ton. - 

There has been a little more doing in the shipping trade within 
the last few days, but it has been only a tem spurt, and the 
demand is again falling off with low prices still ruling in the 
market, steam coal being offered for delivery at the high level, 
Liverpool, or at G w at from 6s, 3d. to 6s. 6d. per ton. 

Coke is more plentiful and difficult to move at late rates, which 
at the ovens are quoted at from 10s. to 13s. per ton to 


quality. 
The annual general meeting of the Manchester Scientific and 
Mechanical Society was held on Friday last, and Mr. I. Bowes, 
of the Pendleton Ironworks, was re-elected president for the 
ensuing year. 

The Employers Liability Bill was under discussion at the 
meeting of the South Lancashire and Cheshire Coalowners’ Asso- 
ciation at Manchester, on Tuesday, and a deputation was 
appointed to wait upon the Premier in conjunction with repre- 
sentatives of other trades and of the railway companies, 

There is no practical change to note in the condition of the 
hematite iron trade of North Lancashire and Cumberland, and 
from the information available there seems no probability that 
any change for the better will take place till towards the close of 
the shipping season. The demand is confined to very small 
requirements, and the actual tonnage of metal changing hands is 
a very low average indeed. This seems all the more strange in 
face of the fact that many people have very great confidence in 
the immediate future, as is shown on the one hand by many 
makers refusing to sell at all except at 5) quotations, and on 
the other by several holders of second-hand parcels of metal 
declining these with the prospect of a further reduction in the 
value of metal at an early date. Prices are easier on the week, 
although they are nominally unchanged. Ironworks remain 
briskly employed, and steel mills ure working regularly. Ship- 

uilders are very briskly employed, and have on hand very large 
contracts; but still their works in most cases are so extensive 
as will enable them to undertake even a greater amount of work 
than is in hand at present, and deliver the same within the time 
ordinarily given for the completion of contracts. 

Engineers have considerable work in hand, and iron founders, 
railway rolling stock manufacturers, are still participating in the 
general activity of the district. In some departments, however, 
there is a sign of weakness, and unless a revival speedily takes 

lace rag ate A must it. The coal trade is a trifle weaker. 
Shipping is briskly employed. 

The miners employed in the yard band seam at the Lonsdale 
Pit, Dearham, Cumberland, have received an advance of 10 per 

eavy tonnage o! rails is being exported South 
ustralia frum Furness and West Cumberland. 


THE SHEFFIELD DISTRICT, 
(From our own Correspondent.) 

Tue downward movement in the price of iron still continu 
and there are notices of reductions both on raw and manuf 
material, Rates have fallen this week by at least 5 per cent., 
the initiative having been taken in Siaffordshire. This angie 
however, follows ina great measure the Staffordshire list, 
ironworkers’ wages are by it. The latter under 
the sliding scale will have to be reduced, and this is sure to lead 
to some dissensions. Ironmasters as a rule are holding large stocks, 
but it is now clear that the market must come down, and as lots 

ill be cleared rapidly, further reductions must be notified in 
course. Bar irons are on offer at £8 7s. 6d. per ton net; hoop, 
£10 5s. net ; and sheet, £12 5s. net. 

The Bessemer a tye is suffering severely through the 
collapse in prices. ithin the past seven days rates have fallen 
7s. 6d. per ton, making best billets on offer at £7 5s.; marked, 
£7 15s.; and common, £7. The fall in rates for this material has 
ey sed per cent. during the month. At the present 
time er manufacturers here have Se on hand at 
the rates of November last, but these cont are being raj dl 
worked out. When this is done, unless there is a reviv: inb . 
ness, workmen will have to return to old rates, and there are sure 
to be trade disputes. The tire and axle department haa recently 
become dull, as orders which usually came from Scotland for 
locomotive parts are now being fulfilled in the machine shops 
there. This renders the pon pe gon. departments dull, and we 
hear of many hands being out of employment. 

The stagnation in the coal market has been further increased 
— rts which have come to hand from South Staffordshire 
that the leading pit proprietors there have reduced the price of 
coal, and that a consequent reduction must take place in the 
wages of the colliers. In West Yorkshire, also, the coal trade has 
become so bad that the men, unable to find regular employment, 
or even a means of living, are emigrating or going North. 
does not point to a ready resumption of activity in the coal 
market, and local rates on the wharves are lowering in conse- 

uence, Prices in Sheffield on the wharves :—Beat Silkstone, 
0s.; branch, 11s. 6d.; nuts, 9s.; seconds, 7s, 3d.; best slack, 
4s, 6d.; seconds, 3s. 9d. Cokemasters are feeling the effects of 
the reversal, as rates are going down, and local made coke quoted 
in oe in December last at 20s. per ton is now on offer 
at 

The cutlery trades are for the present rather busy. Some 
houses are nearly pulled out of doors for orders, while others 
have nothing todo. Work — to be Tr divided, and 
whilst some workmen in a branch are almost idle during the 
week, others in the same branch are running extra hours, Cutlery 
orders at present to hand are principally for the colonies, but 
there are evidences of a revival in the home market. In sheep 
shears an increasing business is doing, but it is noticeable that 
the largest consumers are preferring the old hand-made blades to 
the new machine-made ones. ‘The file trade is again flagging. 


THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

TueEneE has been a further drop in the Cleveland pig eyo market, 

now 
made respecting ne 30 over-production. But from the facts 
which I have on previous occasions referred to it does not appear 
to me that the present dulness in the staple trade of the Cleve- 
land district is in any way attributable to the increased output. 
The traffic returns for the last few weeks have shown a very con: 
siderable increase in the — iron leaving the district, and, 
although the returns for the week ended 29th May last only show 
a general increase of £13,780, there was an actual increase in the 
mineral traffic department of £15,256. What is more probably 
the cause of the present depression is over-speculation, Movants 
have bound themselves to long contracts, which they find con- 
siderable difficulty in now completing. On Tuesday the general 
—— for No. 3 was from 35s. 9d. to 36s. per ton immediate 

elivery. The returns of the Cleveland Ironmakers’ Association 
are not yet issued. These it is expected will show a further 
reduction of stocks which << to lead to increased firmness in 
the market. Messrs. Connal and Co.’s stores of Cleveland iron 
are again ascending. They now stand at 84,483 tons. 

The shipments of Cleveland iron have kept up remarkabl 

well recently. It cannot, however, be expected that they will 


still continue to progress at the sa ate. Th to be 
reason for that the ¥ 
T cannot believe that it will altogether fall away. 


4113. Disivrecrine anp Puriryinc WEARING APPAREL, Beppine, Xc., : 
W. Lyon.—Dated 11th October, 1879.—(Not proceeded with.) 2d. 
d having a 
are placed. 
passes u 
through the perforations in the false bottom. 4 g 
j 
of 
number of the collieries are not working more than about three 
days a week. All classes of round coal are abundant in the ‘ 
market, and although there has been no announced reduction of ) S 
list rates this month, prices have a downward tendency. House 
coals are bad to sell, and steam and forge coals owing to the pe 
increased production when there was a prospect of better trade, ’ 
area drug. For the gas coal contracts now coming into the ‘ P 
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The finished iron trade in sympathy with the pig iron trade 
in exhibits a decline in prices. Sh are now quoted at 
£5 be., angles at £6 7s. 6d., bars at £5 15s., and common bars at 
£5 10s. A meeting of representatives of the operative iron- 
workers has been held at which Mr. Waterhouse, the account- 
ant, who examines the books of the manufacturers quar- 
terly in order to ascertain the net average selling price of manu- 
factured iron, explained the basis his 
operatives’ representatives expressed their satisfaction, it is 
believed that this interview will lead to an amicable settlement 
of the dispute, which has been standing in abeyance, and which 
threatened a short time ago to affect very seriously the interests 
of the manufactured iron trade. 
The dulness in the finished iron trade has caused a cessation 
of work in some districts. The Darlington Iron ey oe has 
off a large number of the puddlers and rollers employed 


it. 
The steel trade in the North of En fentnggense to hosting 
out into healthy and vigorous life. e Darlington Iron Com- 
pany has commenced producing steel rails at its works. I alluded 
some time ago to the arrangements which were being made by 
this company for developing the steel trade. It is pleasing to 
find that the efforts of the directors to improve the position of 
the company by a somewhat ing enterprise has proved 
eminently successful. 


The coal and coke trades are fairly brisk. A quantity of 
coke is being made in Durham, it Sites computed that 100,000 
tons are delivered every week. 

In the shipbuilding trade there is not quite so much briskness 


as heretofore. Shipbuilders, however, are in expectation of 
receiving orders shortly which will keep the yards pretty well 
employed throughout the summer. ; 
n Sandie night a discussion took place at the meeting of the 
Cleveland Institution of Engineers, at Middlesbrough, on a paper 
by Mr. Barrow, F.G.S., of London, “On the 
Resources of the Cleveland ironstone.” Mr. Barrow showed 


. conclusively that although a very serious inroad has been made 


into the supply of ironstone, there yet remains sufficient at the 
present rate of working for many years. 


NOTES FROM SCOTLAND. 


(From our own Correspondent.) 

ALTHOUGH prices in the G w warrant market are yo 
somewhat lower, the tone of the business has on the whole 
steadier, and considerable purchases have been made by investors. 
For actual consumption, however, the demand has shown no 
improvement. The shipments of pigs have been 1783 tons more 
than in the preceding week, but 2615 below those of the corre- 
sponding week of last year. It is estimated that the home con- 
sumption and foreign shipments ther do not exceed 18,000 a 
ook and as the 116 furnaces now in blast are credited with a 
weekly production of 24,000 tons, it will be seen that about 
6000 tons must be added to stock. The ang oed of this 
quantity appears to be stored at the works, for in the course of 
last week the stock in the hands of Messrs. Connal and Co. was 
augmented by only 802 tons, now amounting in the aggregate to 
443.472 tons. 

Business was done in the warrant market on Friday at 45s. 3d. 
to 45s. 44d. cash. The transactions on Monday previous were at 
from 45s. 3d. to 45s. 14d. cash, and in the afternoon at the last 
figure for cash and 45s, 2d. one month. The market was quiet 
on Tuesday at 45s. 1d. cash, and 45s. 14d. one month, to 45s. cash 
and 45s, }d. one month. There was a large business done on 
Wednesday at 44s, 7d. to 44s. 6d. cash and 44a. 7d. one month. 
To-day—Thursday—the market was somewhat firmer, with a 
fair number of transactions at from 44s. 6d. one month and 
44s, 7d. to 45s. 1d. 

Makers’ prices are without much change, oug’ special 
brands gpa ts at from 6d. to 2s. less in the market. The 
demand is quiet. This week there is again a general reduction 
in the prices of manufactured iron, ranging from 10s. to £1 per 


ton. 

The malleable iron trade is getting dull, there being a lack of 
fresh orders to supply the places of those being worked off. Some 
four months ago the men =a fo in the principal Lanarkshire 
works had their wages advanced 124 per cent.; but owing to the 
slackness which has now set in, a reduction of 5 per cent. was 
enforced on Saturday pending the decision of the North of 
England Arbitration Bonrd, by whose wages movements those in 
this district are, by mutual consent of masters and men, regulated, 
The men have accepted the reduction without challenge. Prices 
of bars are again lower, but there is more demand for plates, the 
values of which are consequently not so much reduced. A large 

uantity of mi: ms iron manufactures is being exported 

rom Glasgow, and the foundries and general engineering works, 
although not very busy, have for the most part a fair amount of 
work on hand. 

There is little change in the condition of the coal trade, which 
is the reverse of brisk at the age moment. The shipments 
from Glasgow have, however, been a little larger. Stocks are 
large, and coalmasters are reported to be giving very easy terms 
to purchasers of considerable quantities. In the eastern mining 
counties the trade is also dull, and shipping orders are compara- 
tively scarce. 

The miners’ wages have now been generally reduced all over 
the West of Scotland. A private meeting of men’s delegates 
was held in Glasgow on Friday, Mr. Gillespie, of Falkirk, in the 
chair, when the following notice of motion was given for a future 
meeting :—‘‘ That steps be taken to bring about a more uniform 
system of hours and wages throughout the various districts of 
Scotland.” The ordinary monthly meeting of the Fife and 
Clackmannan Miners’ Association was held in Dunfermline on 
Saturday; Mr. John Burt presided. A letter was read from Mr. 
Connal, secretary of the iieaived Association, stating that 
the reduction of wages to the extent of 15 per cent., intimated on 
the 8th May, was decided on as a necessity owing to a fall in the 
price t coals, and there was no prospect of the notice being 


Upwards of eighty witnesses are said to have been examined in 
connection with the fatal boiler explosion which lately took place 
at the Glasgow Ironworks, and the matter is now being con- 
sidered by Crown Counsel in Edinburgh if any and what further 
— should be taken. The engineer who had charge of the 
boilers was apprehended, but is now on bail. 

A fair amount of shipbuilding employment on the Clyde is 
looked forward to during the summer mon 

The Duke and Duchess of Edinburgh are expected in G: Ww 
on the 18th inst., to attend the launching of the Czar’s yacht from 
the building yard of Messrs. John Elder and Co. a 

Mr. Law, C.E., has been in Dundee this week, making an 
inspection of the débris recently brought up from the wreck of the 
Tay Bridge. 


WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 

A MEETING of the Monmouthshire and South Wales Collieries 

Association was held at Cardiff on Tuesday, Mr. W. T. Lewis 

iding. Various subjects of interest to special collieries were 
Somes | but the principal object in meeting was to arrange the 
n preliminaries for opposing the Employers’ Liabilities 
Bil’. It was the unanimous opinion that the clauses of the Act 
were unfair towards the owners of mining properties. 

The fiush of coal business at the ports has lessened somewhat 
of late, but I cannot see that the coalowners have much reason 
to complain, as the total from all gg was in excess by 
160,000 Cardiff sending 126, tons of this, and 


Newport, Mon., 26,060 tons. At every colliery there is 


a deal of activity, and large shipments are being 
to India, the coaling depéts, and the 
y ports. The French trade has not ruled so vigorously as 
one could have wished. In coke there is a good deal more doing 
of late, though prices have not advanced, and are now only 2s. 
per ton above the old price. The quantity sent from Cardiff last 
week was 1471 tons in excess of the previous week. destina- 
tion of Welsh coke, which is of uniform excellence, is principally 
of late to San Francisco, Valparaiso, France. 

After a long period of stagnation and great accumulation of 
stock, the patent fuel trade is not — tting brisk, but prices 
are firmer, both at Swansea and Cardiff. Large quantities left 
last week for Zanzibar and Trincomalee, while Demerara still 
maintains its position on the list as a good customer. 

Coal mining in the Rhondda Valley has become a matter of 
common occurrence, and every month almost of late has added to 
the rich mineral character of this remarkable valley. Perhaps 
the greatest “find” has been that of Messrs. Rowlands and 
Williams, who have struck half a dozen fine seams in their new 
a4 3; three of these are over 6ft. each, and one is 9ft. in thickness. 
= 1 ne was celebrated by a general holiday at Penygraig on 

The history of coal venture continues, however, marked with 
the usual v; ions of disaster. I have heard that a large col- 
liery speculation on the western side ot the Taff at Pontypridd 
has been abandoned after an expenditure of £30,000. ~ 

It is a remarkable fact that coal sinkings on the eastern side of 
the river, on the south crop, do not pay. also know of other 
serious losses in coal sinkings, so that the successes in the Rhondda 
Valley must not unwisely tempt capitalists. For the few who 
have profited a hundred have been ruined in Wales. 

There is still a lull in the iron trade, and a lessened make at 
most of the works. At Hirwain preparations are going on for 
starting a second furnace, but make will be checked for a little 
time pending some alterations. There was a rumour current that 
the works would be stopped, but they are in the wrong hands for 
desultory operations of that kind, and the proprietary lean to a 
belief in the resuscitation of trade, and prices are held firmly. 

I have maintained for some time, that the best policy of the 
ironmasters is to ‘‘ hold on,” as the lull is to a considerable extent 
an artificial one. I know of large purchases having been made 
within the last few days at the low figures now current, and 
would advise the buying world to “‘ buy ” as promptly as they can. 
Prices cannot well be lower, and we all know how rapidly they 
can be lifted. 

Coals to Newcastle is a proverb, and another anomaly has 
come to light recently—that of the shipment of 400 tons of 

rs to a French port. 

Shipments of iron and steel have been large of late, the total 
from Cardiff and Newport last week being over 8000 tons. This 
included 4200 tons of rails to America, tons to Carlskrona, 
and a quantity of pig iron for Cape de Verds. Large shipments 
of iron have also taken place of late for Montreal from Newport, 

on. 

Local comment at Swansea is very severe as,to reckless trading 
at that port, and it is contended that coal is being shipped to 
Ireland in a most rash and injudicious way, and in such a manner 
as to depreciate even the best qualities. I do not know how far 
this = true, but give it for its important character and for 
inquiry. 

% rations somewhat successfully brought to *‘ bear” the iron 
ie have been tried, but not with much success, in the bar 
plate trade. That trade I regard as still in a hopeful condition, 
and if orders flag it is because buyers are watching the operations 
of masters and men, the limitation course being again under dis- 
cussion. 

A notice has been issued by the liquidators of the West of 
England Bank to the effect that a further call is poned. It 
is expected also that some part will be returned, ker’s works 
having done substantial service since the re-start. This looks 
well for tin-plate prospects. 

Blaenavon Iron and Steel Works are fairly , and of late 
have occasionally even been Rhymney Works still con- 
tinue active. 


PRICES CURRENT. 


wp tn: last but it should be 
terms for special contracts. It is obviously impossible to specify these 


PIG IRON AND PUDDLED BARS. 


ScoTLanp— £8. d. £8. d. 
G.m.b.—No. 1.. .. .. 2 7 Glengarnock—No.1 .. 210 0 
Me. 8.5 240 No.3 .. 27 6 
. Gartsherrie -No. 1 + 211 0! Dalmellington—No.1.. 2 7 6 
No. 270 No.3... 2 60 
Coltness—No.1 .. .. 216 0 ° At Ardrossan. 
Summerlee—No.1 .. 211 0  Shotts—No.1.. .. .. 218 0 
Monkland—No.1.. .. 2 7 0) 
Me, 3... 6 
Clyde—No.1.. .. .. 2 7 0 COLEVELAND-- 
At Broomielaw. | No. 4, foundry .. .. 114 6 
Calder—No.1.. .. .. 210 6) 
No.3.. .. .. 2 6 6 Mottled or white 114 6 
At Port Dundas. ornaby hematite .. 315 0 
qT AR—MONMOUT No. 3 tin-plate pig iron, 130s. at works. 
P 9 No. 3 foundry pig iron, 85s. 0d. do. 
£38.4. 
Wa.es—lIron rails, f.0.b. 70 0t0000 
DersysHirne—Grey forge, at Sheffield 210 0t. 000 
No. 3 os 212 6to 0 00 
LancasHIRE, in Manchester—No. 3 & No.4 210 0to 0 0 6 
Hematite, at works, Millom Bessemer 
Forge, mottled and white .. -- 810 0 
Maryport Hematite—No. 1 to No. 3 - 8 5 Oto 310 0 
Puddied Bar— 
Waves—Rail quality, at works 40 0t0000 
CLEVELAND, delivered on trucks oo - 40 0 to 410 0 
MIDDLESBROUGH l6in., plate quality, perton 4 0 Oto 0 0 0 
Lancasuire, delivered at Manchester 810 0t0 400 
MANUFACTURED IRON. 
Ship Plates— 
Guascow, f.o.b., per ton os 810 0to 000 
Waes—At w net .. 810 0t0o 000 
MIDDLEsBROUGE, in trucks, at works .. 6 5 Oto 610 0 
Boiler Plates— 
WELsH oe ee ee 10 0 0to 0 0 6 
Lancasuire, to 5 cwt. each plate .. - 815 0to 9 0 0 
SHEFFIELD .. oo 1010 0to 0 0 0 
Bow ine and Low Moor— 
Under 24 cwt. ee percwt. 1 2 Oto 170 
4cwt. up to7 cwt.and upwards... - 110 Oto 119 0 
STAFFORDSHIRE, per ton ge oe 10 0 138 0 0 
free ontrucks .. 5 0to 8 0 0 
Gtascow, f.o.b., per ton 815 0t0 900 
Angle Iron— 
Bow and Low Moor, per cwt. .. 130 
AFFORDSHIRE, per ton se és 9 0 0to1010 0 
LANCASHIRE 615 0t0 700 
Rounp Oak on os «+ 9 2 6tol4 0 0 
CLEVELAND ° ° oe «+ 510 Oto 6 5 0 
WELsH os oo oe 80 0t0 000 
Gascow, f.0.b., per ton we - 610 0to 700 
Low Moor and Bowzixa, per cwt. 019 0t0 140 
w Moor per 
STAFFORDSHIRE, per ton we «7:10 1010 0 
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Merchant Bars— 

WELsH ee ee 7.0 Oto 710 0 
LANCASHIRE > ée 610 Oto 617 6 
Gtascow, f.o.b. .. we be 610 0t0 000 
ELD—Bars from warehouse .. 70 0t0 800 

” oo oe 810 000 

” oe 90 0t0 000 
Nail Rods.—G.ascow, f.o.b., perton .. 610 0to 7 0 0 
Rails—Gtascow, f.o.b., per ton 
CLEVELAND ee 5145 0t0. 000 
ee ee ee 650t0 000 

Railway Chairs—Gascow, f.0.b.,perton 410 0to 5 0 0 

Pipes—G.ascow, f.o.b.,perton .. .. 5 0 600 
Sheets—G.ascow (singles), perrton.. .. 810 0to 9 0 0 

STEEL. 

SHErFrieLD—At works— £84 £8. 4. 
Spring steel én 13 0 0 0 
Ordinary castrods .. eo 170 0t0% 00 
Fair average steel oe oe ee + 23 0 0to 36 0 0 
Sheet, crucible ee ee oe 24 0 0to64 0 

ee 160 0t022 0 0 
Second-class tool.. oe 82 0 Oto 48.0 0 
ee - 50 0 Oto 76 0 0 
Best tool ee oe 52 0 O0t076 0 
8 tool .. se oe oe -- 7% 0 Otoll2 0 0 
steel es ee M0 0 0 
Wares—Rails .. ae 710 8 00 
Bessemer pig iron .. oe 40 0t0 400 
MISCELLANEOUS METALS. 
perton 56 0 0to 56 5 
ish cake and ingots es os -- 6 0 Oto 62 00 
Best selected .. be os 62 0 0to0 6310 0 
British sheets, strong .. es 6 0 Oto 68 0 0 
Straits .. oe 71 0 Oto 7110 0 
British blocks, refined. . - 79 0 Oto8l 0 
eet ee ee 16 5 0tc0 0 0 
oe 19 0 0t0.19 0 0 
lish .. ee oe 00 0 0t000 0 0. 

Zinc-—English sheet .. os 2310 0 to 2410 0 

Ph hor Bronze— ton— 
00 0 Otoll2 0 0 

oe oe 1200 0 0to135 0 0 
Nickel, per Ib., 2s. 6d. to 3s. 
COAL, COKE, OIL, &c. 

Coke— £8. d. thy .. .. 01060126 
Durham .. .. 0100—0120/ South Durham... 0 6 6—0 180 
Derb: os 13 0—0 Derbyshire— 

Sheffield, melting 0 18 0—0 19 0 Best at - 0 80-010 

Tredegar .. .. 1 00-0 00 - 0 76-0 90 

Wales—Rhondda, 018 0—1 26 0 60 

South Yorkshire At the pits— 

ch .. .. O11 2013811 Pem 4ft. 0 60-0 66 
Silkstone,house 0 10 4—0 11 6 Forgecoal .. 0 50-0 56 
Conver! « 0 76-0 90 0 89-0 40 

— 8. 8. d. 

Wales, through.. 0 86—0 Lardoil .. .. 40100-4100 
Steam, less24.. 0 8 3—0 10 6 os « 27 00-2750 
House, at port 0 79—0 93) Rapeseed, 27 15 0-00 00 
Small steam 0 23-0 86 ». Engl. 29 15 0-8000 

Glasgow—P ton, Lob 0 6} 

—Per .0.b.— 
Main.. .. 0 60—0 6 6/ Tallow, cwt... .. 4160-4200 
Splint .. .. 0 6380 69 


* Supplied to railway companies and large works. 


PRICES CURRENT OF TIMBER. 


Teak, load quebecpine, 10 © 
ce 
pitch .. 3 5 110 Srdand2nd 710 810 
40 Bee: New 610 8 0 
Birch .. .. 310 415 9 18 0 
Elm .. .. 410 510 St. Petersburg .. 13 16 0 
Ash 35 410 Finland .. .. .. 1010 1110 
Dantsic & Meml.oak 310 5 0 Wyburg .. .. « 810 ll 0 
Fir .. .. « «« 2 5 410 | Battens, all 6090 
» undersized .. 110 2 0 | Froortncsrps.sq.oflin.s.d. 8. d. 
First yellow .. 10 01 0 
» Swedish .. .. 110 2 5 » White .. .. 8 6 10 0 
Lath, Dantsic, fathom ogany, 8. 
Petersburg. 810 9 0 perficial foot. o5 08 
Derats, » ° 
Honduras, do. 0 0 5} 
Quebec, pine Ist .. 14 0 24 @ 
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EXPERIMENTS WITH WILSON’S COMPOUND 
ARMOUR. 


Tue engravings which we publish below show the 
effect produced on April 20th last by three rounds from 


the 9in. gun fired against a eo made by Messrs, Cam- 
mell on Wilson’s compound system. The plate tested 


consisted of a “ face plate” of 3$in. of steel welded tu a 
“foundation plate” or back plate of 5}in. of iron, 
‘making 9in. in all. The size of this plate was 6ft. by 
5ft. 8in. It was bent into the arc of a circle of 16ft. 1lin. 
radius measuring to the steel face, which of course 
formed the outside of the curve. This was at by 
the 9in. Woolwich gun of the service, the gun being 
mounted and the plate fixed on board the Nettle. The 
firin, was 50lb. A Palliser projectile was 
pon. Bibs weighing 257 lb., which had a striking velocity 
of about 1460ft. per second. This gives 3798°7 foot-tons 
stored-up work, or 135°56 foot-tons per inch circum- 
ference, the diameter of the projectile being 8'92in., 
whic, be Noble’s formula with the constants used in the 
department of the Director of Artillery, gives a calcu- 
lated penetration of 12in. of iron, or rather a capability 
of completely penetrating a single 12in. solid yp of 
iron, e figures herewith show how remarkably well 
the compound plate resisted the fire brought against it. 
We naturally compare this result with the first trial on 
board the Nettle, reported at considerable length in Taz 


BACK OF PLATE 


ENGINEER of December 21, 1877. On that occasion 
there were tried three emery from Messrs. Cammell’s, 
one from Whitworth’ ides one wrought iron plate 
tried shortly before and set up for purposes of compari- 
son. The plates were then all Yin. thick, and the 9in. 
Woolwich gun was employed as on this occasion, but 
with a shot weighing only 2501b. and a velocity of 
1420ft., giving 3495°6 foot-tons stored-up work—that is, 
only a capability of penetrating 11°43in, of iron com- 
pletely. This was therefore a considerably lighter blow 
than that delivered on the present occasion. At the same 
time we pan4 observe that the firing charge being the 
same at each trial we can hardly account for the 
difference in velocities, and consequently in stored-up 
work reported. Supposing, however, that the blows were 
even about the same on the two occasions, the differences 
in the results are very remarkable. In December, 1877, 
the wrought iron acquitted itself well, and was evidently 
a very good plate ; well backed as it was, however, pene- 
tration was effected, or nearly effected, at the points 
struck ; while the compound and steel plates were cracked 
up to their 3, and to a great extent broken up by the 
blows delivered on each. The Whitworth plate 

was a small one—namely, about 6ft. by 4ft. 9in., but of 
course of very excellent material. The compound plates 
were much larger than the one now tried—namely, 
9ft. 9in. by 7ft. 9in.; 9ft. 9in. by 7ft. 1hin., and sft. by 
5ft. llin. It would naturally be expected that two years 
would enable so new a material as compound iron and 
steel to be improved considerably if it was worth any- 
thing. The extent of the improvement is, however, 
beyond what could have been reasonably looked for, 
making the difference between destruction and practical 
immunity from it under the test applied. Doubtless the 
plates tried in December, 1877, would have preserved a 
vessel from injury from the three blows actually 
delivered ; but the armour could not have been looked 
upon as serviceable for the future, and might soon have 
become detached in masses. In one case only two shots 
were fired, the plate behaving badly, the projectile pene- 
trating and entering deep into the backing, and in the 
r cases both the iron and steel were completely 
broken theongh, while the wrought iron plate would have 
let part of the projectiles pass through it if it had not 
been strongly backed up in each case ; and in one instance 
it did allow the shot’s point to neg into the backing 
to a depth of 2°2in. measuring from the face of the plate. 


This was to be expected from a blow which is nearly | total pressure on the three pumps is, then, 52,186°6 Ib. 
capable of penetrating 12in. of iron. A small plate then, The work done by the engine, as measured by the resist- 
Ww 


ch is only 6ft. by 5ft. 8in., and 9in. thick, must be o 
very excellent qu “ to receive three blows of this 
description, or, according to the report, decidedly heavier, 
without even suffering any serious injury practically. 
The impression made by the first round is left open by 
the front of the projectile being dislodged on the 


impact of the subsequent firing, the depth of the indent | 


is 5°8in. The other impressions are plugged up b: 

the points of the projectiles. The back of the plate wi 

be seen to be very slightly bent. There may be some 
difficulty in understanding how a projectile with suffi- 
cient stored-up work in it to destroy one plate can be 
err by another without some distinct channel into 
which the stored-up work has passed being discernible. 
We believe in this instance and similar ones where steel 
has been successfully employed the armour has owed its 
preservation to the power of breaking up the shot before 
the latter was able to impress nearly its full quantity of 
stored-up work on the point of impact. When a shot 
becomes shivered so as to form many points of impact 
in any shape its effect on a plate is proportionally 
diminished. Doubtless one great blow must always be 
felt through the point. If the armour, however, has 
hardness enough to fracture the metal very quickly it is 
saved from part of the effect ; all the sto “Up work left 
in the broken fragments being incapable of doing much 


| 


| 


| EFFECTS OF SHOT ON A STEEL-FACED PLATE. 


| 


injury. Thus the plate may escape if it is sufficient] 
hard at the surface to cause sudden fracture, and suffi- 
ciently tough not to crack under the first shock that 
necessarily falls on it. This we believe to be the 
action of Wilson’s plates,and we have long held that a hard 
surface plate and soft foundation were theoretically much 
to be preferred to any compromise between them. __ 


PUMPING ENGINES AT STAVELEY. 
No. IV. 

A HORIZONTA? vumping engine, similar to that at North 
Staveley, as described at page 385, was built and erected 
by the Staveley Company in 1869-70 at the Norbrigg’s 
pumping station, near Staveley, to replace an old engine 
for draining some new pits through the old workings and 
shaft at that place. e engine differs however in its 
valve gear, piston valves being employed. This engine, 
with some of its details, and the arrangement of the 
boilers, engine house, and surface plant, is illustrated on 

424, The boilers in this case are close to the engine, 
and are covered in. The stoke-hole is, however, open 
opposite the fires, as seen on the transverse section on 
page 424, and in winter this is only partially closed by 

rattice cloth, The pumpin 

North Staveley, the framework above the pit seen in the 
longitudinal section pang fe lifting pumps and rods for 
repairs by means of a hauling engine in an adjoinin 

outhouse. The pumps worked by this engine are two o 

19}in. diameter and 6ft: stroke, with a lift of 196ft., and 
one 12$in. pump, with a stroke of 6ft., and a lift of 35ft. 
for the condensing water. The engine has a cylinder of 
55in. diameter, 6ft. stroke, and makes seven double 
strokes . minute, The steam used is usually at 


from 18 lb. to 20 Ib. on the square inch. The boilers are 
three of the Lancashire type, 28ft. 6in. in length, 6ft. 82in. 
internal diameter, with 


ues 2ft. Ss internal diameter. 
tes are 7ft. in length, and all boiler fiues lead into 
ft, as shown on the plan, page 424. Two of the 
three boilers are used at any one time. The area of the 
main pumps being 298°65 square inches and the head 
196ft., the pressure per square inch on each pump will 
be 84°28 lb., and the total pressure 25,170 lb., or 50,340 Ib. 
on the two pumps. The area of the smaller pump is 
122°7 square inches, and the head being 35ft., the pressure 
per square inch is 15°05 lb., or a total of 1846°6 lb. The 


The 
one 


gear is the same as at’ 


| 


| 
| 


- 


ance due to the head of water against which it works, 


52,186°6 x 7.x 6_ 
is thus 33,000 66°42 horse-power. 


The annexed is a di taken during a short period 


of time when the fuel and water used were measured. 


il 
ay 


FRONT OF PLATE 


It was taken when the boiler pressure was 18°5 lb., and 
the length of steam pipe being very small the loss of 
ressure in the engine-house was hardly noticeabie. The 
highest ressure shown by the diagram 1s, however, only 
about 44 1b.,a drop between steam chest and cylinder, 
consequent upon the throttling of the steam at the stop 
valve in order to reduce the power of the engine to that 
necessary for the work to be done. e mean absolute 
pressure as found by this diagram was 13°36 lb., and the 
area of the cylinder being 2375°83 square inches, we 
have thus as the indicated horse-power of the engine 
2375'8 X 13°36 x 7 x 6 X 2 — 
33,000 

During a short run in November last, when the coal 
consumed and the water evaporated were obtained in the 
manner described with reference to the North Stavely 
engine, the quantity of coal burned per indicated horse- 
weg per hour was 6°79 Ib., and per horse-power of work 

one 8'26lb. The steam per horse-power was 
55°21b. per hour per indicated horse, and 67 lb. per 
actual horse-power, the boilers 8'121b. of 
water at the steam temperature per pound of coal. This 
experiment was of short duration, as the water lowered 
to the necessary level in the pit, the engine only working 
a few hours per day. The results, however, indicate a 
considerable economy as compared with the engines pre- 
viously noticed, the North Staveley engine with separate 
cam lifted valves consuming 10°09 1b. of coal per indi- 
—_ horse-power, and 11°71 per horse-power of work 

one. 

At a pit known as the Staveley pit, the company has 
an 80in. Cornish engine working a pair of bucket pumps 
19°5in. diameter, engine and pumps having a stroke of 


10ft. The head of water on the pumps is 230ft. The 
engine was built and erected by the Staveley Company 


in 1869-70, and has been constantly at work since. It is 


supplied with steam from three Lancashire boilers, each _. 
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28°5ft. in length and 6ft. 8in. in diameter, the flues being 
2ft. 8in. in diameter. The annexed isa diagram taken from 
this engine during a short run, when coal and water con- 
sumed were measured in the manner described with 
reference to the North Staveley engine at page 365. The 
engine made six strokes per minute, the mean indicated 
pressure being 14°67 Ib., the pressure on the boilers being 
35 lb. The area of the cylinder being 5026°56 square inches, 
di 5026°56 x 14°67 x 10x 6 _ 
the indicated horse-power was 33,000 
13422. The area of the pump buckets aw 298°65, 
and the head against which they lif being 
t., the work done on the two pumps was 
298°65 x 2 x 230 x 0°43 x 10 x6 
33,000 

The steam used per hour by this engine was 4996 lb., 
and the coal burned 1018 Ib., the boilers thus evaporatin 
barely 5 ib, of. water at the steam temperature per poun 
of coal. The steam used per indicated horse-power was 
3721b., and per actual horse-power 46°47 the coal 
burned being at the rate of 7°59 lb. per indicated horse- 
power, and 9°47 lb. per actual horse-power per hour. The 
coal in this case was rather wet with snow, and the fronts 
of the boilers exposed to a strong wind at a temperature 
of about 33 deg. The experiment was of too short dura- 
ration to afford satisfactory results, but it would 
seem that this Cornish engine gives comparatively 
good results, though the boiler performance was 
not as good as with the other engines. With an 
evaporation equal to that of the North Staveley baie 
the coal consumption per indicated horse-power woul 
not, according to the above figures, be more than 
about 5 lb. or 6$1b. per actual horse-power. The cylinder 
and other parts of this engine are well lagged. In the 
case of the five sets of bvilers to which reference has 
been made, it was noticeable that the boiler nearest the 
off-take pipe always did the most work, and the boiler 
farthest from this pipe the least. 

The engines we have now illustrated or described 
show a gradually improving economy in the consumption 
of steam. The old atmospheric engine used at least 
200lb. per indicated horse-power; the old Cornish 
engine used 130°71b.; the horizontal engine at North 
Staveley used but 75°6]b.; the similar engine at Nor- 
briggs above described used 55°21b.; and the 80in. 
Cornish engine but little over 37 lb. The arrangement 
of the spear-rods and pumps as employed with Cornish 
engines is not, however, so simple or convenient as that 
obtained with horizonta] engines working plunger pumps 
forcing water to bank at one lift. This system has been 
adopted at the new Hollingwood pit, and this arrange- 
ment we shall illustrate in another impression. 


= 107'51-horse power. 


: LETTERS TO THE EDITOR. 
correspondents, 


WILSON’S SAFETY VALVE. 
Srk,—In your issue of the 14th ult. is a drawing of ‘‘ Wilson’s 
(eles Safety Valve.” I am curious to learn what constitutes 
r. Wilson’s patent in this, seeing that I schemed this arrange- 
ment of safety valve springs and lever some eight years ago. It 
has since been in general use on the engines on this railway, and 
it was illustrated and described in Engineering, October 27th, 
1876. J. Martin Atock. 
Midland Great Western Railway of Ireland, 
Dublin, June 3rd. 


SPEED REGULATOR. 


Sim,—I see in your last number a notice of a su new 
speed regulator of American origin; but it is not at all new. The 
same principle has been long in use in several places in England. 
Its ap lication was shown amongst other special machinery at 
the G w meeting of the British Association about three years 
ago. I notice the matter solely in the interests of mechanical 
science. 

The exhibit I saw was a very remarkable sewing machine, by a 
Dundee firm, for stitching sacks, in which the above, and some 
other remarkable features, were illustrated. 

The Orchards, Dublin, Wx. Tight Hamitton, 

une 


A WARNING TO ENGINE DRIVERS. 


Siz,—I am very glad to seein your article upon this subject 
that you express disappointment ‘‘that the Home Secreta 
seems to think that h not guilty some imprisonment 
needed to convince McCulloch that he must not do it again.” 
The commutation of the sentence is, I am of opinion, a ver 
strong argument against the injustice of the imprisonment, and 
trust that it is only the first step towards obtaining a free pardon. 
I therefore at once laid the case again before the Home Secretary, 
and I am glad to know that the circumstances are being re- 

The Clark and Webb’s chain brake, it must be remembered, 
is very inefficient, and frequently fails to act when an ‘‘ emer- 

ncy ” arises. It does not fulfil the conditions of the Board of 

rade; on the contrary, it has been frequently condemned by the 
inspecting officers. I fully endorse your opinion that ‘‘ the least 
that can now be expected is that the Caledonian Railway Com- 
y will replace McCulloch when he is released from his unjust 
imprisonment.” I was therefore very much surprised this 
morning to hear from one of the railway company’s chief 
officials that it is not intended to replace him, the reason assi 
being that by “ his neglect he has damaged the reputation of the 
chain brake.” ‘The fact is that the advocates of the chain brake 
think very much more about the reputation of that brake than 
they do about justice to engine drivers. 

If McCulloch is not replaced when he is released it will be 
simply adding ruin to the unjust imprisonment; I have therefore 
brought the case before the chairman of the Caledonian Railway 
Company, and I have every reason to trust that he will not 
permit such a great injustice to be done. Cc. E. 8. 

Saxe-Coburg-street, Leicester, June 8th. 


THE WALSALL BOILER EXPLOSION. 

Srr,—I see Mr. Hughes has taken exception to my remarks on 
the 25th ult. He thinks them very shallow ; it may be they are 
not profound enough for him ; if good comes out of it that is the 
end in view. The observations were made on accomplished facts 
confirmed and published in the annual reports of the Manchester 

iler Insurance Company. Mr. Hughes states that the chief 
portion of boilers under the Steam Users’ Association are selected 
ones and from eminent Lancashire makers ; I hardly think so. If 
I mistake not they will accept any boiler of any maker if their 


condition, construction, and equipment warrant in so doing. 
What insurance company will do otherwise? I believe the asso- 
ciation has clients from Caithness tv Landsend, including all the 
services of steam power. The only differences a r to be in the 
extent of business. From the annual report of 1879 the insurance 
company made 10,278 thorough examinations, while the tion 
made 3469. This is not a very bad com I fail to see the 
analogy between life insurance and boiler insurance; in the former 
we have no control over its dissolution; in the latter it is the 
avowed object. As to the dissemination of knowledge by the 
insurance company, I have heard they have a ts of 
some very elaborate Segre relative to boil which were 
condu under their late chief engineer, Mr. R. B. Longridge. 
From soiae unexplained reason this very valuable information is 
kept from the public. But they have very energetic of late 
in diffusing in circular form a kind of information which will 
probably receive a just retribution. . So much for the edification 
of the public generally and their clients in particular. I don’t 
know whatits future will be if they have a repetition of the Walsall 
job and the Employers’ Liability Bill becomes a fully enacted 
measure. I have enough charity left to wish them well, but I 
tremble for their success, they appear to have lost anchor. I 
must thank Mr. Hughes for his information relative to the late 
Mr. Forsyth ; hitherto I have always understood that boiler 


insurance originated with Mr. Longridge; he has certainly carried 


it out in practice. If boiler insurance is right in principlé it will | h, 


outlive all criticism and assert itself. Perhaps we are entitled to 
watch its operation and examine the results. 
OBSERVER. 
Preston, June 8th. — 


SHORTNESS OF WATER IN BOILERS, 

Sir,—I find that in case of the above-mentioned event 
occurring, the printed instructions of the different boiler insurance 
companies—as also the opinions of eminent engineers in gen 
—are in such direct contrast as to pardon my calling your atten- 
tion to the subject. 

In one case we are told to shut off the feed-water, in another 
to turn it on, in a third to leave it alone, whether it be on or off. 
With reference also to the safety valves, ought they to be blown 
off or left alone? In a case of this kind where life and property 
are at stake, there ought to be no doubt as to what is right 
thing todo, H. Hearnsorrom, 

Junction Mills, Ashton-on-Lyne, 

June 4th, 


FURNACE BOILERS. 

Sin,—In your issue of June 4th I note a brief article on “ Fur- 
nace Boilers,” and with especial reference to those of the 
Rastrick description. I am not in favour of boilers of this class; 
but it is a favourite construction with ironworks managers, and 
many similar boilers continue to be made. I note the remark 


respecting the arrangement of the flues, so that the flame | 


may move in the direction of a tangent to the circumference of 
the boiler. I enclose illustration showing plan, which includes 
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this modification, which I first suggested nearly twenty years ago, 
and which has been adopted in many such boilers with great 
success by some of the largest firms in the country. The cast 
iron ring or bed-plate shown on sketch is bedded firmly on a 
brickwork foundation. The boiler, instead of resting directly on 
the bed-plate, is supported by not less than five wrought iron 
plate legs, rivetted to bottom of boiler by double 3in. angle irons. 
Angle irons are also attached to the lower part of these plates, 
where they rest on the bed-plate.. The vertical plates should be 
of considerable thickness. ie outer brick wall receives the first 
impact of the heat from the furnaces, instead of it striking the 
boiler platés; the liability to fracture thus being materially re- 
duced. The inner ring of brickwork connects the vertical tube 
with the passage to main flue. Should repairs be required at 
lower part of boiler, they‘can be executed without disturbing it, 
by simply removing the brick walls. The walls do not sepport 
the weight of boiler. If the plates are carefully attached, so that 
lower ends are at right angles with the axis of the boiler, the 
setting is much simplified. e above sketch is for a boiler 7ft, 
diameter. The poaltion of furnace necks cali bb attasiged 


ing to convenience, but it fs advisable not to place them opposite 
e 


gs. 

This system. certainly very much reduces the liability to inj 
and also the risk of explosion of this class of boiler. I shall 
glad to send copy of this to any iron firm if they desire it if they 
will write me to the address as below. I may add that I prefer 
internally-fired boilers for utilising the heat from iron furnaces in 
preference to any of externally-fired construction. I know that 
there are sometimes practical difficulties in the way of the general 
adoption of the internally-fired boilers for these purposes, But am 
of opinion that, with suitable modification according to circum- 
stances, these can be overcome, oF 

Allow me to state that, as some misconception arisen in 
reference to the Walsall explosion, that the exploded boiler was 

mpany. 


not insuréd with this, the ‘* National,” Co 
Henry 
Chief Engineer and ‘ 
The National Boiler Insurance Company, ited, 


SANITARY APPLIANCES. 

Str,—I have forwarded to you for your inspection a box con: 
taining two cans, the larger one for the use of cottage tenants 
who obtain their water supply from mae say the smaller one 
for flushing all water-closets constru on the principle of 
aving the common water trap attached to the foot of the . 
and connected with a 4in. pall Fibs communicating directly with 
the sewer. The sketch showing this epi ae will explain 
my views. 1 and 2-are earthenware ; 3 a lead pipe; 4 a cast iron 

ipe ; 5 the water line when the pan is ch: The larger of 
he, cans will contain two ons, and is intended to be used 
ochely tax holding water for domestic purposes. 

I have had eleven hundred of these cans distributed to the 
tenants of sundry court houses in Liverpool, one to each house 
the average number of inmates being five, and have ascertained 
from frequent tests, extending over many weeks, and made in dif- 
ferent districts, that the consumption of water does not exceed two 
and a-half gallons per head per day ; this average includes the extra 
water sore! at the weekly clothes washing. I have frequently 
endeavoured to induce the tenants, without effect, to use more 
water, but all appear well satisfied, and say they could not use 
more, 

The smaller can is for gems § the safest and least expensive of 
water-closets, such as my — sketch shows. The contents of 
acan containing, say, one gallon, quickly into the pan, 


carries before it into the sewer all that is objectionable, the water 
contained in the receptacle at the back part of the can effect: 
re-charging the trap. With this arrangement no m 


appliances are required, nor ventilation requisite, neither is there 
any possibility of the domestic water supply being injured in any 
way. The flush can is filled by an me f tap placed either 
inside or outside the closet, and I recommend for houses of 
= = that a number of such cans, kept charged, be placed in 
each closet. 

By going into detail I could show very many advantages to the 

Liverpool, June 4th. Wm. 


S1x,—The princi ints in the reform bill of the sewage 
question are undou y the introduction of closets evéry- — 
where, and the head of the house his own sanitary inspector. 
Your excellent leader of the 28th ult. makes another count tothe 
long catalogue of charges against the water carriage system, and 
the impropriety of using the drains of a town to ag | owe the 
refuse or any of the refuse of a houge. You have shown 
how desperately expensive it is to connect the house pipe with 
the main sewer, and I wish, as it is necessary to push home every 
charge against the water carriage system, to draw attention to a 
breach in economy that is made by separating excreta from the 
other solid refuse of a house ; that is to say, by employing pe | 
process of removing the refuse, sending part away by a cart 
part down a drain. Dust and ashes will not Pas for their own 
removal. For instance, no farmer would th it worth his 
while to send his cart to remove mere dust and ashes—but when 
the debouch from the soil pipe is poured on to the dust and 
it is a very different affair: the conmpost is a very Rages | 
manure, or something even better than that, equal I believe, an 
I think I could prove, to the strongest fresh soil, and the farmer 
will not only send his cart for it, but give so much per cartload 
in order to obtain it, All the refuse of a house should go into 
one receptacle, and be carted away every morning as 
and ashes are now. ILL. Youne Biack. 

June 10th, 


THE MECHANICAL THEORY OF HEAT. 

Sm,—I have read your review of Mr. Brown’s translation of 
Clausius’s “‘ Treatise on the Mechanical Theory of Heat,” and I 
have also read the book itself. So much that you say con- 
cerning it bears out views and opinions which I have long held, 
that I venture to ask you to give me a little space to place m 
theories on record in your pages. You have before now gran 
me space for this purpose, and it has been no small pleasure to 
me to find that. views which at one time no one would 
and which it required some courage to broach, are now bei 
taken up and put into form by some of the most thoughtful 
able men of the day. What I now propose to say I do not i 'e4 
to see accepted at once, but I am certain that my theory will 
adopted in years to come; and it will be something to think that 
my claim to its authorship may be based on the frreprosehable 
testimony of your pre 

I start with the fundamental proposition that there is in the 
universe only matter and motion, and that both are alike inde- 
structiblé- and constant in quantity, at least as far as our universe 
isconcerned. I also hold that matter is unique and universally 
the same. This is the view taught long ago by ge ene) 
and since abandoned as being unable to explain chemi 
affinities. Modern chemists hold that the ultimate atoms of the 
elements are different in kind. as the atom of gold Bete 4 
from the atom of oxygen, has different properties, and béeha 
in a peculiar way as a result of its ge eperee hold, on the 
other hand, that the atom of gold and the atom of ox are 
identical. The properties of gold are diverse from of 

for reasons which I presently 


also hold that matter not in motion no of 
any kind; in other words, all the forms of energy with which we 
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are acquainted—as heat, Tigh electricity, chemical affinity, 
magnetism—and so on, are simply modes of motion. Not modes 
force, but modes of motion. To this view all the great minds of 
the present dag have been a a drifting for some time past. 
When it was shown that heat and light were modes of motion, 
the key was put into the first of the many locks which hold against 
us the door, which once will admit us to all knowledge, 
the contrast between recent and less recent scientific teaching on 
such subjects is very striking. Take, forexample, attraction. Every 
middle-aged man was taughtin his youth thatthe earth attracted the 
stone which fell from his hand. e were taught that the magnet 
attracted the keeper; and by attraction we understood somemyste- 
rious effort—I had almost said of volition—made by the earth or by 
the magnet, which effort operated without any intervening matter. 
For did not the earth attract the moon, though a vacuum inter- 
venes between them? and this theory of “‘action at a distance” was 
— without question for years; and men could not see that 
the thing was impossible; and worst of all, Newton was quoted 
as the authority, and we were taught that he discovered the 
attraction of gravitation. Now, as a matter of fact, Newton not 
only did not start the theory of attraction, but he spevens t9 - 
diated it. Thus in third age | be we e 
owin, — at gravity sho’ innate, inherent, an 
so that may act on another body at 
a distance through a vacuum, without the mediation of anything 
else by and through which their action and force may be con- 
veyed from one to the other, is to me so great an absurdity that 
I believe no man who has in philosophical matters a competent 
faculty of thinking can ever fall into it. Gravity must be 
caused by an agent acting constantly according to certain laws; 
but whether this agent be material or immaterial I have left to 
the consideration of my readers,” Ksdeany the most recent 
baer let me quote from Professor Huxley’s admirable 
** Introductory Science Primer,” published by Macmillan, The 
series of Primers of which this forms a By is edited by Huxley, 
Roscoe, and Balfour Stewart, all men of renown, mighty men in 
science. Well, here is what Huxley, and of course and 
Balfour Stewart, say about gravity — 

‘*We know nothing whatever of the reason why bodies sea 
weight. Bodies do not fall on account of the law of te tion ; 
nor does their gravity explain why they fall. Tavity, as 
we have seen, is only a name for weight, and the law of gravita- 
tion is only a statement of how bodies approach one another, not 
why they do so.” 

“Tt is often said that gravitetion is attraction, and that bodies. 
fall to the earth because the earth attracts them. But the word 
‘attract’ simply means to ‘draw towards,’ and ‘attraction’ 
means nothing but ‘drawing towards ;’ and to say, when two 
bodies move towards one another, that they are ‘drawn towards’ 
one another, is simply to describe the fact and makes as no whit 
wiser than we were before. On the contrary unless we take 

t care, it may make usa little less wise. For the words draw- 

towards’ are so closely associated with ropes and hooks and the 
act of pulling, that we are easily led to fancy the existence of 
some analogous invisible machinery in the case of mu 
attractive bodies.” 

‘* Again, gravitation is spoken of as a force; and as the word 
force is in very common use, let us try out what we 
mean by it. A man is said to exert force when he pushes or pulls 
anything so as either to exert pressure on it or put it in motion. 
A wrestler’s force is proved by his hug; a bowler’s force is shown 
by the swiftness of motion of the ball.” 

** Force, then, is the name which we give to that which causes 
or, in the case of Joker oem tends to cause, motion. The force of 
gravity therefore means the cause of the pressure which we feel 
when bodies which gravity are supported by our bodies, 
and the cause of their movement towards the centre of the earth, 
when they are free to move. But it is exactly about the cause of 
these phenomena that we know nothing whatever.” 

‘*A good deal of mischief is done by the inaccurate use of such 
words as attraction and force, as if they were the names of thin 
having an existence apart from natural objects, and from the 

ies of causes and effects which are open to our observation ; 
while they are, in reality, merely the names of the unknown 
causes of n phenomena. id it is worth while to take 
ma ig eas on this head at the outset of the study of 
ence. 


“ Let us remember then th 
ies, if they are | 


ere we have a very plain statement that gravitation is not 
to ion, but to some the of = 

ows, and we are mare warned n suppose e 
bodies pull each the other to itself, 

It will, perhaps, be conceded without further preamble by all 
but the chemist that matter not in motion is inert, 
of any property whatever save divisibility, impenetrability, 
come of space, and capacity for movement. 

It is impossible within the greatest space that I dare hope ou 
can spare me, to write on the subjects with which I am ing 
with any fulness or completeness. What I say must be dis- 
jointed, }ecause I am compelled to leave out many links in the 
chain of reasoning. I ye the fact, but by leaving out links I 
can say much that I wish to say in a sm nae and for this 
toes, ne adventure to read what I write will perchance be 
grateful. 

Matter possesses noenergy apart from motion. Henceitisimpos- 
sible that en can be stored up in bodies at rest. You have 
already quoted Clerk Maxwell on ‘ Potential Energy,” I shall 
not quote him n; but it will be urged against me that we 

ve an admirable example of potential en in coal. In most 
text-books of science we find the pretty m that the work of 
the sun done ages ago, has been’stored up for our benefit in the 
coal-fields of the world. Now heat is known to be a mode of 
motion. When coal is burned heat-motion is produced. Out of 
what? and by what? If your readers will turn to their text- 
books, they will find that this very grr uestion is never 
asked and never answered. Let cat believe for the first time, 


state here Plainly the work said to one by @ 
pound of_coal when it is burned is not done by the coal 


shown by the case of the combustion of hydrogen and ox > 
Eight pounds of oxygen, combining with lb. of hyd yn 
us 9b, of water. It is not necessary that I should here go 
hydrogen weigh 


en 
atoms. (See dall On as a Mode of Motion,” We have 
then 9 1b. of matter with a certain range and molecular 
tion, which motion after combination is almost wholly lost, the 
motion being converted into heat by the collision of the atoms, 

the heat fies prodeess is equivalent to more than four and a-! 

times the that can be obtained from the combustion of a 
pound of carbon; and properly so, because the carbon has next to 


tually | tain that a 


and devoid | 


—— 
no motion to lose, and because the carbonic anhydride has a 

deal of motion in it, or it: could not exercise ure. The heat 
developed will. bear a pro ion to the relative volumes of a 
pound weight of oxygen and of carbonic anhydride. One pound 
of oxygen occupies 11°88 cubic feet, but a pound of carbonic 
anhydride occupies only 8°6 cubic feet. 

I have succeeded in conveying my meaning to my readers I 
must rest. content. It. would be impossible within reasonable 
space to give the calculations and illustrations which go to prove 
my proposition, I am compelled to be silent concerning the 
specific heat of the products of combustion and of the various 
bodies used as heat-producers; but so far as I am aware in every 
case the heat-motion results not from the solid or the liquid 
burned, but. from the which on entering into combination 
with the solid or liquid fuel loses its volume, in other words the 
motion of its molecules, We have here, I think, a most 
inpowsant proposition which cannot fail—one of these days when 
it is accepted as true—to exercise an important influence on the 
mechanical theory of heat. It fills up a great gap which it has 
hitherto been considered hopeless to attempt to cross. Up to 
this moment no one has attem to show how the work of a 

e was at the first step got in the furnace. It was 
assumed in some way that it was stored up as potential energy 
in the coal ; but how it was stored ; in what way it existed, and 
how it was. got out during combustion no one attempted to say. 
My explanation is that the power does not reside in coal 
devoid of motion and of energy, but in the gas full of motion 
and energy. If I am asked how it is got out of the gas, I must 
reply that I should have to lay down a new theory of combustion 
weary my readers. I may with your on, Sir, attempt 
the task on another occasion. 

Before concluding, I must say a word concernin 
known as chemical affinities. If my views are ry 
contempt I shall still rest content, satisfied that if they are true 
be Fh 1 yet be accepted ; if f: they will meet the oblivion 
which they deserve. 


I have said that matter is unique, and 
ages from motion. When chemists speak of affinities they 
of attraction under another name. Indeed, I have heard it said b: 
competent chemists that iron ‘‘attracts” oxygen and rusts. 
have disposed, I hope, of the attraction theory above. If, however, 
matter be inert without motion, whence come the various forms 
of matter which exist? My answer is that these forms are all 
due to the various motions which matter may possess, Speaking 
very broadly, let us suppose that molecules of matter oscillating 
continuously in right lines parallel to the horizon are oxygen 3 then 
molecules oscillating vertically will be hydrogen. hen a 
hydrogen molecule strikes an oxygen molecule heat is developed, 
motion is lost, and what remains is a resultant of the other two 
motions, The molecules of matter moving in this path are water. 
As there are three dimensions in space, it follows that the 
Meg d of motions which a molecule may possess are infinite, and 
that their compound motions or resultants are endless. It is cer- 
at many objections can be to this theory. 
I have I believe thought of most of them. I have discussed the 
matter chemists far more competent to deal with such 
juestions than an eer like m and they have not rejected 

idea as absurd. ith this I am'well content. I bide my 


time. 

One word and Ihave done. that my readers will not 
confound my theory of chemical iffinities with the theories of the 
nature of matter held by Boscovich and Bishop Berkeley. The 
difference between us is enormous. ®, Tl, 

London, June 2nd. 


A PROBLEM IN PHYSICS. 

Srr,—Your correspondent ‘‘Gravity,” in his letter which 
in your paper of the 14th ult., is misled by 
the idea which he enunciates, that “‘as soon as a ly attains a 
velocity of 32°2ft. per second it ceases to have weight.” ‘The 
body will only cease to have weight when it is falling freely with 
the motion due to gravity, and has therefore a continually 
accelerated velocity, such velocity being 32°2ft. per second at 
only one point in its descent, 

In order to keep a weight falling at any - velocity the force 
applied to it must be just equal to the weight itself and no more. 

is force would then counteract 


a of the force of 
leave the already- 


on and the area 


ral | equal to A B x 32°2, an tc 


ABxBC_ABXAB x 322 _ 4 ps x 161. These are the 
3 2 


usual formuls for the relations of time, velocity, and space. 
Now, su the body has attained a velocity = a, and it is 

required to find a force to be applied to it which shall cause it to 

retain that velocity, the application of this force will cause the 
body to pass through the s 

__ represented by a b Bc instead of 
in the time b 
and the figure a c C being similar 
toA BC its effect is exactly oppo- 
site and equal to that of gravity, 
but commencing to act on the 
body at a moment later by the 
time Ab than that at which 
gravity commenced to act. The 
orce applied to the rope must 
therefore be equal to the weight, 
and the tension in the rope will 
be equal to that caused by sus- 
pending this weight by it. It 
also follows from this reasoning 


that the force to keep the body falling at any uniform 
velocity is always equal to the weight of the body . 
The above is supported by the following pee the velocity is 


required to be reduced to Be or Bd at the moment B, the force 
required to retard it must be to the weight falling as Ge or Ca 
to Cc, which gives the result that in order to bring the poy to 
rest in a time and space equal to that d and through which 


be a) 
, June Ist, 


CONTINUOUS FOOT-BOARDS. 

S1r,—Knowing the opinion your journal holds with to 
continuous foot- as shown so late as week in your 
‘Railway Matters,” I have been rather surprised at your not 
having drawn the attention of railway companies using Pallinen 
cars to the risks they expose their customers to by permitting the 
running of such cars from which foot-boards of any kind are 
conspicuously absent. In di so myself I ould humbly 

since foot-boards would be of no use as such on cars, the 

ty them such an with > platforms— 

jon—as should cause persons and parcels thrown against 
the cars to be shelved off on to the platform clear of the train. 


Before concluding, a Sir, to a passing tribute to 
the disinterested pub! of Re E. 8.,” to con- 
him ‘ul ion to the Home-office. 
e “‘lame child” of the North-Western directors has been 
petted long enough, with the only result that it behaves like a 
spoilt one. Cc. W. 
Exeter, June 8th. 
CLEANING WATER MAINS, 


scraplog machine for water although nt 


yet by inference, one is led to think it is the invention of the 
slenfield Ironworks Company. We to say it is almost a 
direct copy of a machine we made in 1868 from drawings and direc- 
tions | dag us by the late Mr. W. Froude, and afterwards altered 
by us for him into a much more effective machine, which did the 
good work of which you speak at the finish of your notice. Full 
pees were given in a pamphlet. published by the Institute of 
echanical bp sr ge as read at Penzance by Mr. John Little, in 
July, 1878, of which also a copy Page in Tut ENGINEER with 
an engraving. Your notice of this in your next week’s meer 
will oblige. J. C. Srark anp Co. 
Torbay Ironworks, Torquay, June 8th. 


EXCAVATORS AT CALAIS HARBOUR. 


Sir,—In an article on ‘‘ Excavators at the Calais Harbour, 
Works,” which cag in your issue of the 4th June, you state 
the cost of excavation by the machine of M. yreux; in the 
excavators used in the above works even better results have been 
obtained than those you quote. 

a to within a month ago the men employed upon and in con- 
nection with the excavator were paid by the day, at the follow- 
ing prices :— 
= labourers for laying rails for excavator, at “ee 


7. Wi “82 
9, Grease .. .. 2°20 
10. Waste 1°80 
1. Repairs and renewals 30°00 


169°22 
Total cost per day of ten hours, and for 1569 cubic yards = 169-22 
1569 
At the present time the men are working by the piece, and the still 
better results 
2616 cubi of twelve hours axe, obtained at 


Taking a francas9’6d.= .. .. . war “60d. 


The small cost of the excavation at this time is due in great 
measure to.the nature of the ground, which consists of dry clean 
sand, with no ballast whatever, and thus little resistance is 
offered to the drum working at its highest velocity. 

Please allow me to call attention to the fact that the “ bear: 
ing ” wheel figured in your drawing as of smaller diameter than 
the “‘ carrying ” wheal runs on the same axle as the others do, 
and therefore must have the same diameter, 

H. D. Fasricivs, Stud. Inst. C.E. 

Calais Harbour Works, June 9th. 


TYPE DRAWINGS FOR MAIN SEWERING AND 
WATER SUPPLY. 

In our impressions for the 26th and 19th of March we gave a 
number of types of manholes applicable in different situations. 
We now give type drawings of flushing chambers of different 
sizes, sewer ventilators, and plans, sections, and details of a 
service reservoir in concrete. These are from sheets 3, 4, and 
10, as prepared by Mr. Rawlinson. Those of sheet No. 3 
show, at Fig. 1, plan and sections of a cast iron sewer- 
grate, Figs. 2 and 3 are sections of 
flushing chambers to constructed at the upper ends of 
sewers. The capacity of the flushing chamber will be in pro- 
portion to its cross-sectional dimensions and its length, 
outlet and overflow-pipes are indicated to be of cast iron. 
Manhole, to be formed on the end connecting with the sewer 


I | or drain ventilation, to be provided for at the upper end of 


thechamber. In his directions relating to these drawings Mr. 
Rawlinson says :—‘‘These chambers may be filledfrom a water- 
main, where there is an available supply, or from any surface 
water, or may be filled by water-cart. Care must be taken 
not to injure sewers and drains by flushing. The best and 
safest means will be to give repeated flushings in small 
volumes following at short intervals. A large body of water 
suddenly discharged may rupture the joints and damage the 
inverts, which must be avoided. The manholes and lamp- 
holes throughout any sewered district are intended to give 
facilities for sewer examination and cleansing in detail. ‘The 
arrangements here shown and described are to be supple- 
mental.” On sheet No. 4 are shown plan, sections, and details 
of manhole and flushing chamber and apparatus on a main 
outlet sewer poring. flat gradient. A pipe laid beneath the 
sewer serves to e subsoil water to the pump during the 
construction of the main sewer in water-logged ground. The 
manhole cover is to be a sewer ventilator, or special means 
for ventilation must be provided by a side chamber. The 
flushing gate is shown in detail, open and closed. When 
closed the gate is held in place by the chain ; when the sewer 
has been filled sufficiently to give the required fiush, the 
chain may be slackened to allow the gate to turn over, and so 
liberate the accumulated water. Sheet No. 10 comprises 
plans and sections of service tank wholly constructed in con- 
crete. The plan shows four divisions or bays, the three inner 
lines of walls having arched or semicircular openings to afford 
inter-communication from one bay to the other. The centres 
being in place and boarded over, the concrete must be filled in 
and the top portion be brought to au evenly curved surface on 
cross section, to be coated with a layer of asphalte, and 
covered by lft. in depth of soil. Mr. Rawlinson observes 
that the Romans constructed reservoirs of rubble masonry on 
a similar plan in Asia Minor; the walls and broken arches, 
though in ruins, are sound to thisday. The work has. been 
py psa destroyed, and has not given way by reason of age 
an 

The oe of a covered brick tank, such as shown on sheets 
Nos. 8 and 9, to contain 1,000,000 gallons of water, if executed. 
of the best materials and in the best manner, may cost in 
round numbers about £5000, and the cost may be in some 
such proportion for larger or for smaller tanks ; but it is im- 
possible to do more than state an approximate amount, as 
there may be special local facilities and also ial local diffi- 
culties, the price of materials and of local labour will also 
vary. Service tanks, if left open, may be much cheaper in 
construction, but the water in such tanks is ever liable to 
contamination of many kinds, ‘he rule should be to place 
the filter-beds at the town end of the main conduit, the 
covered tank at the commencement of the distributing mains, 
the water from the filters to enter the service tank, and pass 
direct from this, or there, if there be more than one service 


tank, to the su i and taps within the houses, so as 
the fresh, cool, and pure at all 
seasons, 


om 
} 
to.each succeeding instant o : 
poquired velocity analtered.,| 
that the space over which each travels before the two meet, is figure A BC let 
inversely proportional to the quantity of matter which . ue 
contains. Attraction of gravitation is a name for this gene Will be 
fact ; weight is the name for the fact in the case of terrest 
bodies ; !orce is a name which we give to the unknown cause of 
the fact. The fact is that which it is important to know. The 3 
names are of no great consequence so long as we recollect that 

which first ‘takes the form of heat, and is subsequently : 
converted into work, is solely derived from the motion of the 
molecules of oxygen. This admits of proof, because it can be 
shown that the energy in a pound of carbonic anhydride is less } 
than that in a pound of oxygen. But itis far mo 
will fill a box Bait. every way. The oxygen will ail a : 
4°56ft. every way. The water which results from their combi- Be 
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TYPE DRAWINGS FOR MAIN SEWERING AND WATER SUPPLY. 


MR. ROBERT RAWLINSON, C.B., WESTMINSTER, ENGINEER. 
(For description see page 419.) 
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THE accompanying engraving illustrates a new arrangement 


of stuffing-box for steam regulators for portable engines, loco- 
motives, and such like, invented by Mr. Stannah, of South- 
wark Bridge-road. We have already illustrated and described 


Stannah’s stuffing-box. The present invention is simply the | bo 


STANNAH’S REGULATOR 


application of that stuffing-box to a pews urpose. The 
packed by the rope side tube, 
and the packing is forced in by the side screw or gland. The 
drawings. explain themselves. About 200 of the stuffing- 
xes are now in use, giving most satisfactory results. 


KRIGAR’S ROTARY BLOWER 


ELEVATION 


SIDE ELEVATION 


10 


3-5) 


In a recent impression we referred to a new form of found 
blower in the works of Mr. Julius Pintsch, of Berlin. This 
blower we now illustrate. Krigar’s blowing machine consists 
of two cylindrical rollers, arranged parallel to each other 
within a casing, and rotating in con’ directions, one roller 
being provided with two helical ribs, the other one with two 

ves, which co id in shape as well as in their inclina- 
with the ribs, so that the latter forming a right-hand screw 
thread, the grooves will have to follow a left-hand course, and, 
as the two cylinders revolve, the projections or ribs of the 


one engage with the grooves of the other. The rollers are’ 


fixed on shafts, which rotate in long bearings arranged outside 
pk tee Hy the machine. The jo of the shafts are 
provided collars, and the bearings 


PLAN WITH COVER REMOVED 


grooves for taking up the thrust caused by the pressure of air 
on the rollers, tside of the bearings a spur wheel is keyed 
| on each shaft, the two wheels being of equal size and gearing 
with each other. The casing is formed in such a manner that 
its walls fit closely to the ribs of one collar, and to the 
cylindrical surface of the other. When the machine is in 
operation, the air, which is enclosed between the walls of the 
casing and helicoidal ribs of the one roller and the surface of the 
other, is forced outward in an axial direction. Each rib of the 
machine is said to be nearly equal to the efficiency of a 
blowing engine, and under all circumstances far higher than 
the efficiency of common fans, and rotary blowers, 

As ordinarily constructed for foundry purposes, with ribs 


making but one half-turn around the roller, it is capable of 
producing, with a similar number of revolutions, a pressure 
twice as high as most well-known blowers of the same size. 
The pressure of the blast from Krigar’s machine mry be in- 
creased by making the rollers longer, and by providing them 
with helical ribs, which, instead of making but one-half of a 
turn around the roller, encircle them by a whole turn, or say 
one and a-half or two turns. The pressure will thereby be 
proportionately increased. Blowers of this deseription are 
now successfully in use in Germany and in Russia, for char- 
coal blast furnaces for smiths’ forges, and in chemical! factories, 
&c. . They work very smoothly and noiselessly, as the point of 
contact between the helical ake and the corresponding grooves 
operating together, advances gradually from one end of the 
tib to the other, and machines of the largest. kind may be 
driven by a single strap. 

_. One of the blowers working in Messrs, Krigar and Ihssens’ 
foundry, Hanover, daily for eighteen months, has required no 
repairs, and no interior ‘lubrication of the machine has been 
required. The blower usually works at a speed of 150 revo- 
lutions per minute, with an area of blast outlet of 18°25 square 
inches, and with this a pressure of 20°52in. of water is attained. 
At that speed, and it is said that pressure, the blower gives 
the high degree of efficiency of 88 r cent., as obtained by 
experimental trials. The theoretical volume of blast delivered 
in one second amounts to 36°35 cubic feet, whilst 32°12 cubic 
feet of blast are, it is said, actually delivered. The efficiency, 
according to these figures, is nearly that of a good cylinder 
blowing engine, 

The advantages of the blower are this, that a large quantity 
of air at a high pressure is obtained at a small number of 
revolutions of the machine, We have not been informed as 
to the actual power required, though this is said to be small 
in consequence of the low an necessary. The machine 
requires but slight foundation, and is simple in construction. 


McCORMACK’S STOCKS, DIES, TAPS, AND 
WRENCHES.” 


In our notice of the articles exhibited at the Nottingham 
Gas Apparatus Exhibition, some remarks were made on the 
stocks and dies made by Messrs. Stark and Co., of the 
Torbay Ironworks, Torquay, and which we now illustrate. 


In these stocks the dies consist of four cutters or chasing 
tools of round steel, held in their places by hand screw 
collars and guided by a feather, which enters a slot or key- 
way in each cutter. One set of cutters will cut several sizes 
of screws, and the c of cutters for different threads is 
rapidly and easily made. ends of each cutter are utilised, 


and one stock will, with a few cutters, cut four or five sizes, as 
§ to j or lin., and one set of cutters to2in. The small size stocks 
for brass pipes will take from }in. to jin. and forthe larger brass 
five sizes are cut with one set of 

‘or cutting pi and more especially thin brass pi the 
expanding as attached to the at 
Fig. 2 is exceedingly useful, as it not = # meter] the 
Ha tting of the pipe and the formation of a thread, but 
i acting an guide makes the of thread cutting much 
quicker. The long screw in the bracket is the same thread 
as that of the pipes, which is the same for many sizes, Qn 
its lower tapered end is placed a split wood collar. This 
with the stock is just dropped into the end of the tube to be 


ax! 


= 
| 
SECTION THROUGH A.B. 
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screwed, and the hand screw turned enough to expand the 
collar, and then the stocks are run down to cut the thread. 
Brass threads up to jin, may with this apparatus be cut with 
ease by holding the pipe in the hand. In Figs. 4, 5, we illus- 
ing tap. It is an expanding tap, by which a screw 
slightly fx. mre cat any pipe, by which a 


tap will be found useful, moreover, in tapping cast iron 
articles, which might otherwise have to be 
for fear of breakage. By turning the collar on the tap which 
controls the cutting pieces, the tap may be anything from a 
taper to a parallel or bottoming tap. A very light casting may 
_ be tapped by gradually enlarging the tap as cut after cut 


Another article for pipe work made by Messrs. Stark is 
McCormack’s pipe wrench, illustrated herewith. No. | size 
takes from 1}im. to 2in. pi and No, 2 from jin. to lin. 
pipes. It is simple and easily adapted to the i t sizes 

the pipes, 


ON PROPOSED IMPROVEMENTS IN DIOPTRIC 
LENSES FOR GAS LIGHTHOUSES. 
By Joun 8. Stoanez, M.I.C.E.1., &c., late engineer to the 
Commissioners of Irish Lights. * 


SmcirangousLy with the introduction of gaslight into the 
Howth Bailey Lighthouse in 1865, by sats -orey tent, a want 
was experienced in the formation of the lenses t were to be 
the media through which the flame was to be assisted and refracted 
in its course. is want still exists, and although I have 
thought of several methods of getting over the difficulty, I have 
not been fortunate enough to meet with a contemporary or rival 
in the field. In November, 1873, having some spare and quiet 
time at my ym es whilst residing at the shore dwellings of the 
Calf Rock Lighthouse, Dursey Sound, on the extreme west of 
the county of Cork, I addressed a letter on the subject to the 
Commissioners of Irish Lights, who, although remarkable for 
their warm advocacy of every design having for its object the 
better illumination of the coast, cannot in this case have con- 
sidered the subject worth their attention, for the matter was 
never heard of beyond the mere official acknowledgment ef my 

r, and the gaslight, with its steadily increasing improvements, 
is still obliged to submit to the questionable effects of unsuitable 
lenses. At that time considerable interest was manifested in 
com tive trials being made with gas and other lights at the 
Parliament Houses at Westminster, and I did not hesitate to 
assert that if means such as I then proposed were taken for the 
adjustment of the lenses at lighthouses, the strength of the light 

increased in a considerable ratio. Experiments had 
been made with the view of showing photometrically the strength 
of different flames, but such were, in reality, comparatively of 
little value, the eye of the mariner being the best photometer; 
educated eyes may, with the instruments available, determine 
quantitatively the amount of light given out at certain times in 
certain places, and such trials have, of course, their interest, but 
no photometer has as yet been invented that will give reliable 
results as to the relative value of any light, especially when that 
light is compared with one of a different colour, and obtained 
from a different source. I approach this subject with some 
diffidence, and if I did not consider I had something new to offer, 
would not intrude on it at all; it has engaged the thoughts of 
men-of deservedly high scientific reputation and great intellectual 
and practical resources, but with all, the o. of enquiry has 
been the same ; and no matter how great Mr. Wighen® success 
in improving the use of gas and applying it to lighthouse purposes, 
whether in the revolving, triform, quadriform, or group flashing, 
he has not met with any corresponding efforts to supply him 
with lenses suitabl is i d flames; the results of his 
endeavours have been tested by the methods of photometry so 
far as known, but the media through which the flames are given 
to the eye of the mariner have been altogether lost sight of, 
although there can be no doubt that, under certain circumstances, 
the lenses used are occasionally to some extent an obstruction to 
the light. It is rather strange that men who should know better 
will ‘thoughtlessly adapt lenses to lights which do not require 
them, the lenses in all instances being for the gp ew of inten- 
sifying that—as in the electric light—which ady is too 
intense, and means. of a dispersive nature would be more 
applicable. If, for instance, the lights at the north and south 
oreland had lenses to assist them in volume as they have in 
intensity, the theoretical accounts of their strength, as valued by 
a certain number of candles, would not to the actual observer 
appear practically so worthless when compared jwith the 
photometry of his own eyesight as directed from mid-channel on 
a hazy night, as such accounts must do now. 

The character for dispersiveness is that which makes the gas 
flame and its ready enlargement so much more valuable than any 
other light that has as yet been devised for lighthouse purposes, 
and within certain limits it is that power which requires the use 
of lenses to bring it under control. So long as the inventor con- 
fined his endeavours to produce a good light within the scope of 
the four-wick and-burner he had the advantage of the 
experiments and calculations made by M. Augustin Fresnel, and 
all the facilities that the result of these calculations in the dioptric 
apparatus could give, and had = to meet the angle of divergence 
determined on many years ago; his burner of 28 jets, being of 
same diameter, was so far placed ceteris —— in a fair way for 
comparison, but the moment Mr. Wigham commeneed to use 
larger flames, so did the angle increase in such a ratio that it 
appears paradoxical that he could procure any satisfactory results 
whatever, and is an immense evidence of the value of practice 
in lighthouse optics as compared with theory. ‘This practice 
cannot be had in the studio or lecture room; the atmosphere, 
with its eontinuous changes, presents phases to the attentive 
observer only to be caught and taken advantage of by an 
unceasing watchfulness on his part, a constant noting of the 
experience of others, and a knowledge of what certain materials 
in certain changes of weather will effect. Thus, gas, oil, and 
electricity have each their spheres and times of usefulness, as also 
the composition of the different media used to assist or transmit 
the light. Glasses of certain mixtures have their value in certain 
places, and colours produced by different substances, although 
appearing in the laboratory all but identical, differ widely to the 
eye of the mariner. To test lenses from the glass works of St. 
Gobain, in Picardy, by formule only suited to those of Birming- 
ham, could not be said te show much optical knowledge, and yet 
the author knew such to be done by men of great responsibility 
and supposed to have a good knowledge of the subject, and hence 
- to direct the brethren to a matter 
of no smal! consequence—viz., light ics—one especial] 
dwelt upon by the Royal Commis-ioners on Lighthouses in 1861, 
when, in their report on ihe immense weight of evidence before 
them, they called the attention of the engineers of these kingdoms 
to the necessity for a more particular study of the subject than 
had hitherto obtained. From whatever reason, my design was 
never acted on ; to test its usefulness in the experimental room 
at Howth weuld have been neither troublesome nor costly. If I 
ever had an idea of protecting it by patent, that has long passed, 
and my only wish now is aogiee it to my scientific brethren in 
the hope that its worth may be by them appreciated. 

» before the Institution of Civil neers in Ireland ber 
8rd, 1877. 


Houses of Parliament ey command of her Majesty, 1861, 


The method of illuminating lighthouses by gas differs from any 
other in use in the changes of focus consequent on each increase 
of power; in the other systems each light or flame has a fixed 
position relative to the re’ or refractor used to augment its 
strength—thus the dioptric meer of whatever order, has its 
regulated diameter of flame adjusted in connection with the other 
portions of the instrument, the whole forming a structure at once 
el finished, and complete. In the catoptric arrangements 
sitfoagk strength is acquired by a multiplication of flames, yet 
the burners are each set in the focus of a separate reflector of a 
size and capacity strictly regulated to the work it has to do—the 
angle of least divergence calculated that any number of reflectors 
placed side by side blend their light so that at a very short distance 
the effect is as of one great illumination. The dioptric light of 
the first order has a flame of nearly four inches diameter, and is 
the centre of the series of lenses which are fixed in connection 


with it at » distance of 920mm. These lensesare and 
first brought to perfection by the eminent eer, M. 
Aegean Bowe —a man whose high in endowments 
have given his name a world-wide his 


. in designing 
large or first order lens, he chose the radius of the apparatus of 
which it should form a part, evidently with respect to the 
diameters of existing lighthouse lanterns, and so as to leave 
sufficient space for the service of the lamp-lighters or keepers. 
The calculations of the many elements comprising the centres of 
curvature, and the ordinates and co-ordinates to these centres, 
were all made to give to the central flame a maximum divergence 
* about 5 deg. 9min., and these dimensions have been preserved 


workshop they may have been wrought. In dovistag his gas 
flame, Mr. Wigham adhered to the original de of Fresnel, 
and the first order gas lighthouses have their lowest power 
burner of the diameter suited to the first order lenses, receiving 
all the advantage and augmentation possible to be derived from 
that source, and by a highly luminous core the inventor has 
contrived to give an intensity to the flame in the centre of the 
burner, which, by reducing the of greatest divergence to a 
minimum, adds in an enormous to the power of the light. 
The method employed, as you are probably aware, to increase 
the illumination as required by different changes of the 
atmosphere, is by adding on to the normal rings of gas jets, which 
by increasing the diameter of the flame, add to the divergence so 
much that, although the central four-inch burner holds its position 
and power, the additional flame gains little or nothing from the 
lens, and depends on the gas for its increase of usefulness. From 
observing this I was led to enter on calculations with a view of 
possibly rendering the apparatus in use available to meet the case 
and contriving some method by which each annular polyzonal lens 
could be moved into a position that would agree with the 
increased diameter of the burner, and preserve to a certain extent 
the angle of 5deg. 9min. My experiments were necessarily rude 
but sufficient to show me that I could not attempt to improve in 
one case without doing injury in the other—if I reduced the 
angle with the 48 jet burner, I increased it with the 28 jet—and 
that the lens would not serve two masters. There would be 
perhaps not so much difficulty with the upper or lower series of 
reflecting prisms, but experience has shown me that these are of 
little consequence, and should not be considered, if at all inter- 
fering in any attempt at improvement. I was well aware that 
there was an opinion prevalent that in lighthouse lenses, where 
so near an approach-t@ accurate convergence to a single focus was 
unnecessary, every purpose is answered by the partial correction 
of aberration that may be obtained by determining an average 
radius of curvature for the central disc, and for each successive 
belt or ring as it from the axis, and this was, no doubt, 
the case in the earlier stages of manufacture ; but although this 
averaging would give a margin which might admit of a certain 
amount of shifting of the lens with advantage, I was in one sense 
agreeably disappointed in finding that the workshops of Paris 
with the St. Gobain glass are producing optical apparatus for 
lighthouses of a class that could 'y have | expected by the 
designer, and that do not admit of any deviation from the focus. 
In January, 1876, assisted by my son, I tested in the experi- 
mental rooms of MM. Barbier and Fenestre, at Paris, the lenses 
for the great revolving light at Aranmore, in County Don and 
which formed the optical portion of the apparatus sup to 
my design—by Messrs. Edmui n, of this city, for the Commis- 
sioners of Irish lights. From the extreme accuracy of every 
portion of this work, 1 was convinced that lighthouse optics had 
advanced in a ratio that would leave all hope of an, from 
rude or imperfect workmanship—requiring averaging—in future 
out of the question, and this was more pa a on 
me when I found the difference between the calculated focus and 
actual image on the testing-table did not exceed 4mm., and in 
some of the lenses came as low as two, being due to the supe rior 
finish that the French give in their final or “‘ cushion polish,” 
which, flattening the curve—although almost imperceptibly— 
increases the observed focal distance. ‘This became pleasingly 
more apparent in a few months afterwards when I tested in the 
same etalier the lenses—32 in number—for the ht at 
Galley H in Count: 
supplied by Messrs. n, Y 
quadriform group flashing light ; and from the beauty and high 
refrangibility of the French glass, the accuracy to be obtain 
through the superiority of the grinding machinery, and the 
intelligence of the workmen, I have come to the conclusion that, 
to give each change of flame its proper consequence, it must have 
a separate lens. 

In lighthouse economy expense should never cause & thought 
when in the balance with the safety of life and property; but, 
unfortunately, this consideration has not the weight in some places 
that it should, and a lens more or less form a red-tape 
obstacle in the way of an improvement; and my lengthen 
experience makes me almost dre: to a lens for each 
of flame. I will hail with gladness any design that will solve the 
difficulty ; but I can safely say that at present the higher powers 
of the gas light get nohelp from the lenses ; they merely retain what 
is due to the 4in. flame—lying latent in the llin., or the 68, 88, 
or 108 jet burner, as the case may be. Apart from the familiar 
engineering difficulty of pounds, shillings, and pence, is the 
difficulty of designing a method of so arran; the lenses as that 
each, in its course, could be brought into use simultaneously with 
the change of burner ; each lens, although capable of easy move- 
ment, should be as susceptible of reten in its med position 
when that position has been attained. The o formule of 
Fresnel — excepting in the first instance—should be lost sight of 
and each lens be ground to preserve an angle uf divergence of five 
degrees—these latter being only mere op considerations, 

iving little or no trouble, out of the ordinary way, for any of the 
ighthouse engineers of Paris. 

Much has been said and thought of the electric light. It can be 
seen, and has been seen, with every advantage that science and 
art can give to it, but no one has ever yet seen the 108-jet gas- 
burner assisted in any way, and -it is difficult to imagine 
what its effect would placed in the focus of a speciall 
pre lens of St. Gobain glass—the nearest approach to whic 
in England, that I have seen, is the crown gla of the Union 
Works; but I doubt if could compete in price with the 
French, nor am I aware of having, as yet, any facilities for 
grinding and polishing. Other English workshops aim at giving 
their glass too white a colour—the result being softness in texture 
and a want of Sreneparency, with frequent faults in the final 
polish and a general want of finish—the inferiority being at once 
apparent to the most casual observer who walks alon Rue de 
Hivoli, the Boulevards, or looks into the shops the Palais 
"aimee the French had these faults in a high d 

years ago a legree ; 
and the French plate-glass of sixty years since, wherever found, 


ill ha’ uired from the sun a crimson-purple as will be 
both | the older howgos in our in | exhale. 


all the subsequent manufactures, in whatever country or | Th 


ed | Attempts were made to ap) 
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and several of the mansions of the gentry in the country. TI have 
seen many instances of this discoloration, but that atthe Smalls 
Lighthouse, erected in 1778, was the deepest I had witnessed. 
The cause—I have been given to understand by, perhaps, the 
greatest authority in these kingdoms—was too great a quantity 
of manganese in the mixture, which, although imparting a beauti- 
fully clear whiteness in the first instance rapidly acquired the red 
tinge when exposed to the sun’s rays. As there can be no doubt 
as to the comparative ease with which suitable lenses can be 
obtained in the various workshops of lighthouse opticians, the 
principal difficulty becomes one * fitting or erecting each in its 
~—_ and the more I reflect on it the more formidable it appears. 
ut there is a circumstance connected with a great number of the 
coast lights that will much assist in thesolution. I allude to their 
not requiring illumination on the land side, and, in many instances 
a lesser amount of light in some sectors of azimuth than in others, 
thus leaving room for + pungoneangs or fixing, the lenses in what- 
ever way may be di advisable, my first idea of 
ing the one lens to each change been feasible, my proposition 
would have been to move it along a slide to each focal 


as occasion requires. 

I would not propose to interfere with the lower reflecting 
prisms, but would, without hesitation, if necessary, sacrifice the 
upper, and Ly suspending the different annular lyzonals 
between wrought iron grooved frames of light but—from their 
section—rigid description, with pollens and balance weights 
make their use comparatively easy. At Hasborough, Howth 
Wicklow, and Mine Head, two panels, representing 90deg of 
azimuth for each augmentation of flame to seaward—i.e., six 
lenses in addition to those at present in use—would from the 
situation be sufficient. For Hook Tower I would propose nine 
lenses in addition to the eastward, in three groups—in either 
case the lenses of each power to be attached, so as to move up 
and down within the frames’as one, somewhat like an ordinary 
sash window. There would then be a set for the 28 and 48 jet 
burner, inclusive, and for the 68, 88, and 108, in each degree or 

int of azimuth; and as all the lights I have mentioned are 
Exed, or have apparatus suited for fixed lights, the object would 
be easier of attainment than if revolving, It may be intereatin 

addition, ‘and, 


to glance at the probable expense of this " 
approximately, it may be taken as fallows, viz. ;— ‘ 
roug raming, weigh’ ,andchains .. .. 15 
Workmanship, in resting “ 5 
75 
For Hasborough, Howth, Wicklow, and Mine Head, about 450 


In either case a comparatively trifling sum, when considered in 
relation to the immense advantage to the mariner, and to the 
great saving that the gaslight has effected since brought into use 
on the coast, unlike the electric light, which has been a source 
of great expense, anxiety, and uncertainty, and useless in fogs, 
or even ordinary thick weather. The accompanying section, 
though a lighthouse lantern, will exhibit generally the arrange- 
ments proposed without entering upon details of construction. 


Socrery or Arts.—The Exhibition of Sanitary Appliances 
now being held by the free in connection with their annual 
conference, will be opened to the public, free, this day—Friday— 
and on Saturday and Monday next, from ten o’clock till five— 
except on Satu: » wheu the exhibition will close at two. 

Tron rn AusTRaLiA.—On some land belonging to the post and 
telegraph master at Wickham, situated 100 miles south of Sydney. 
New South Wales, a surface band of ironstone has been fou 
from 14ft. to 16ft. wide, and a short distance off another belt of 
metallic stone, 4ft. to 5ft. wide, also running the full length. 
The official Mint assays of specimens taken from both these reefs 
a the following extraordinary returns :— tone—“‘ iron ore 

14 per cent., with traces of gold only;” second reef—‘' fine 
silver, 50z. 10 dwt. per ton, and standard gold $40z. per ton.” 


A GRAND GEOLOGICAL PHENOMENON.—A_ very singular geolo- 
= event is reported from America by M. Ferdinand de Lesseps. 

n the Republic of San Salvador there is a lake called Llopango, 
and in January of this year, after a few of 
earthquake, three craters suddenly opened in the middle of the 
lake, and belched forth immense volumes of steam, dust, and fiery 
cin By and bye the three vents merged into one, and an 
islet of ‘‘tuff” and lava uprose above the surface of the waters. 
‘is young volcanic island, but 
the feat was found im owing to the boiling of the waters, 
and the showers of dust and clouds of vapour enveloping it. 
According to latest accounts, the new volcano continues to vomit 
forth great quantities of steam and virulent gases. All the fishes 
of the lake are parboiled, and float upon the surface of the water 
amid the bodies of innumerable dead shellfish and aquatic animals. 
It is a significant fact that the outburst was preceded by an 
exceptional rise in the level of the lake owing to the heavy rains 


ed | of last winter. There is an old tradition among the inhabitants 


of that part of the country to the effect that when the lake rises 
more than usual sh of uake may be expected; and 
it is their custom to aid the lowering of the lake by cutting 
artificial channels for its waters to discharge by. Whether in 
this case these channels proved insufficient for the purpose we 
are not told ; but the result has certainly justi the tradition. 
This appears to be the first instance on r of a volcano 
bursting up through the waters of an inland lake. The water of 
the lake was doubtless the agent which stimulated the slumberin 
volcanic fires within the earth, and caused the explosion of 
Ilopango ; but it is not easy to see the process, unless it 
be that the extra pri of the water forced some of the liquid 
through a rift in he bed communicated with the heated rocks 
underneath, and thereby generated instantaneously a great 
quantity of steam, which esca) with terrific violence to the 
upper air, Volcanoes are always found in the neighbourhood of 
water ; they stud the shores of the Pacific Ocean in pgrent chain 
running from New Zealand by the Friendly Islands, New Guinea, 
the Sunda and Philippine Isles to Japan; theace by the Kurile 
Islands to Kemetehaioas and across through the Aleutian Islands 
to North America ; then south along the western border of that 
continent to the extremity of the Andes. Moreover, in the 
Atlantic and Indian Oceans they are scattered in islands here 
and there over the whole area. Water is unquestionably the 

ime mover of these explosions, but whether it produces them 

y is the the earth, as 
sugges y umphry Davy, or simply by coming 
contact with red-hot or molten rocks, is not so aly determined. 
It is very common for the craters of extinct volcanoes to be filled 
with water and transformed into lakes. Mount Vultur, in the 
centre of Italy, is an extinet volcano, with its crater turned 
—— a seems to be another instance of the 
kind. 


appeared; and even Monnt Vultur, 
ulescent since the boy Horace played among its grov 
shows some feeble signs of life in the sulphurous gases which it 


and sockets of cocks, unions, &c., enlarged or cleared. The 
or although this would leave a small space between the lenses— 
it at the higher degrees of flame—would, from the blending 
of the light, be of little consequence. With the exception of 
————— Galley Head, which, being a quadriform light, will require a 
on different treatment, the other gas-lit houses in these kingdoms 
have sectors of light as follows :—viz., Hasborough ‘high light, 
197 deg.; Hook Tower, 294 deg.; Wicklow, 220 deg.; Howth, 
270 deg.; St. John’s he 203 deg.; and Mine Head, 202 deg. 
lus, so far as the gas has been enpoyey Sree space is 
reserved in each lantern for the erecting of any g that may 
enable the lenses to be | into | or otherwise 
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RAILWAY MATTERS. 


fares have been: resumed on the tramoars in:Nouth 


Lorp A. general manager of the 


Excavations for railw; Elbéeuf have brought to the 
remains of a dinotheriui pe ts of th 

Messes. Nutison, of Hyde Park, Glasgow, have received an 
order. from ‘the Midland ‘aiiwey’ to construct new 
engines and tenders to the value of £30,000. 

_ _A Meeting of the certificate ho of the Atlantic, Missis- 
sippi, and Ohio Railway, under presidency of Sir Henry 
Tyler, is called for the 18th prox. : 

SEVERAL railway carriages have been built in the colony of 
Victoria on the American principle, each capable of holding 
sixty passengers. The workmanship is said to be good. 

THE plant used in the construction of the Severn Bridge is to 
be sold this month. It is of the most varied and extensive cha- 
racter, and includes three locomotives, saddle tank, five portable 
steam engines, and two vertical blowing engines. , 

Contrary to anticipation, it will be well on in the present 
month herve will be fully open general 
traffic. 0 e line already been tested passing 
heavy trains over it, there is yet some yo to be done About the 

we section. 

Tue traffic returns of the North-Eastern Railwa: o—— 
for the week ended June 5th show a net increase of 28780. n 4 

head of minerals an increase of £9472 is shown. It well be 
seen from this that the mineral traffic of this company shows 
no signs of abatement. 


THE Gothenburg Tramways Company have issued a report 
showing a profit of 12 per cent. from the working of the com- 
pleted portion of the tramways during the past six winter months, 
and a new issue of shares is now being offered to enable the com- 
pany to construct the remaining authorised lines, 


It is proposed to construct a new ee | from Dalston on the 

and Carlisle Railway to Caldbech Fells, with the 

object of developing the mineral resources of an extensive neigh- 

bourhood, of affording railway facilities for a large agricul- 

ere which at the present moment is very inadequately 
serv: 

THE new railway from Carfin to Law Junction, passing 
through Wishaw, was opened on the 1st inst for passenger traffic. 
Fourteen trains are to run daily each way, in addition to extra 
trains from the old station. e journey to Edinb can now 
be accomplished in about an hour by the fast trains, whereas it 
formerly took nearly two hours. The total cost is estimated to 
be about £150,000, 


THE new railway between West Kilbride and Fairlie was 
opened on the 1st inst. The line is a continuation of that 
between Ardrossan and West Kilbride, and when the tunnel, at 

nt being made near Fairlie, is finished, the trains will be run 

to the village. In the meantime a temporary station has been 

erected. A pier is to be constructed at the Fairlie end of the 
tunnel, where steamers will call and receive passengers. 


THE railway up about two-thirds of Mount Vesuvius was 
opened-on the 6th inst. From the level of the little station. the 
company has made a convenient footway to the summit. The 
railway is of the funicular type, and the stock consists of a pair 
of carriages suspended by a rope running over a grooved pulby 
at the summit of the line, one carriage balancing the weight of 
the other. wee of each is five tons. The railway is 860 


metres in | 

AccorDING to the France, “the im workings for a 
Channel tunnel uniting England tf ave had satisfac- 
tory results. The promoters have sunk their shaft to the stratum 
in which they propose to bore the tunnel, and are now going to 
sink another shaft and lower all the machinery for the bore. In 
eighteen months they expect to have reach kilos, under the 
Channel, and in three or four years to have completed the task.” 
News of this sort has frequently come from French papers, but—. 


A FIRE broke out, on Wednesday night, on the premises of the 
London and Brighton Railway Company at Brighton. It 
originated in the engine-house of the workshops attached to the 
station, which contains a quantity of valuable machinery and 
timber. At ten o'clock the alarm was given by flames shooting 
high into the air, and great excitement prevailed in the vicinity. 
The police and volunteer fire brigades were soon in attendance, 
and a good supply of water being available, the fire was subdued. 
Much damage was done, 


Ir is believed that the engineers of the St. Gothard Tunnel 
pse 0 @ passage in the part known as the in 
Stretch.” Astetting to Professor Colladon, the strata in thi 
section are com of a feldspathic and aluminous schist, which 
has a great affinity for moisture, and swells enormously on exposure 
tothe air. “If a tunnel,” says a Times correspondent, ‘ was 
made through Mont Blanc metres of similar material 


would have to be pierced and vaulted. 

Mr. Eptson, an American el has vurped his attention 
to electricity 4s a motive power on railways. It does not seem, 
however, from the Scientific American, that his motor is anything 
more than an application of his dynamo-electric machins to a 
tramway truck, thus making a poor substitute for. Siemens’s 
electric locomotive. He has had laid an electric railway at 
Menlo Park built over naturel gronnd, with little or no ing. 

present rolling stock co of one electric locomotive an 


hour. This speed is most likel 
he realises in the locomotive 7 
to the generator. This ex 
cabilit: 

suitable for plantations, large farms, and for m 


@ guess. 
per cent. of the power Applied 
nt is designed to the appli- 


says it 


tty scenery an 1 
Phe interests of agriculturists, also have a ag 
. than at present exists for the limestone of Roche Ab and 
district, and the sandstone of Wicke 


wi 
em lo ed in the uarries ould be ery L 


test 
of the electric current to develope a railway system 
taining districts, | 
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NOTES AND MEMORANDA. 
Statistical Bureau of Berlin announces that the 


Tue M 


te 1,060,057 were civilians, and 21,173 military persons, 
TuE atomic weight of aluminium has been re-determined by 
Dr. J. W. Mallet, F.R.S. The general mean from a large num- 
Men experiments is Al = 27°019 with a probable error 
+ 0°0080. 


~"M. Dumas, who has been examining the property of certain 
metals in oceluding gases, has found that aluminium may occlude 
as much as one and a half times its bulk of hydrogen 
also shows traces of ic acid, The gases were 
when the metal was to ess un ex 
Magnesium behaves similarly. 
ATam of the Paris Academy of Sciences, May 10, a 
in the d partments of Basse Alpen and Ain, by 
in the de en’ re, an 
Daubrée, This dust gave a reddish to snow on ths 


tains at Barcelonnette, up to 2800 and 3000m. (snow further up 
remaining white). Its chief mineralogical c ters were : 
effervescence with acids, mixture of rice peroxide of iron, 

nce of les of mica, residue of fusible acids, principally 
feldspathic. The dust is thought to be of terrestrial origin, but 
not volcanic, nor Saharan. 

At a meeting of the Ph Society on the 8th ult., Sir W. 
Thomson made a communication on the elimination of air from 
a water steam-pressure thermometer, and on the construction of 
a water steam thermometer. He said it was a mistake to 
suppose that air was expelled by boiling water, because the 
water dissolved less air’ when warm than when cold. The fact 
was due to the relations between the density of air in water and 
the density of airin water vapour. There was fifty times more 
air in the water vapour over water in a sealed tube than in the 
water below. If this air could be suddenly — only ‘ part 
of air would remain, and of this only y2yq in the water, the rest 
being in the vapour, ‘This su; a means of eliminating air 
from yan which he had empluyed with success. It consisted 


in bo the water in a tube, and by means of a fluid mercury 
valve allowing a puff of the vapour to escape at intervals, 


M. Reiset has recently read a second paper before the Paris 
Academy of Sciences, describing researches on the proportion of 
carbonic acid in the air., He made ninety-one fresh experiments 
in the country from June to November last year, day and night. 
and the average obtained was 28°28 COs in volume, for 100,000 
dry atmospheric air at Odeg. and 760 mm.—this closely agrees 
with the figure 29°42 he got in 1872-73. He describes a new 
absorption apparatus, with the aid of which six or seven hours 
was sufficient to ascertain the yield of 600 litres of air. 28°91 was 
the average proportion of CO; for the day, 30°84 for the night, 

@ maxima were in times of ie ane mist; the average of 
twelve such cases was 31°66; the absolute maximum, 34°15, in a 
dense fog on September 8rd, He questions the accuracy of t 
method by which MM. Levy and Allaire found vartalins last 
year ranging from 22 to 36, 

Messrs. ALLEN AND Comstock have described a new anhy- 
drous fluoride of cerium, lanthanium, and didymium, brought, 
says the American Engineering and Mini ournal, from the 
neighbourhood of Pike’s Peak by Mr. 8S. T. Tyson. The 
examination revealed Ce, 40°19 per cent.; La, Di, 30°37 per 
cent.; and Fl—by diff.—29°44 per cent. H. 4'5—5; sp. grav. 
6°13; colour, pale wax-yellow, decre iteting when heated in a 
closed tube, and changing to pink; B. B. blackens, but remains 
infusible ; insoluble in muriatic and nitric acids, but soluble in 
concentrated sulphuric ‘acid with evolutions of hydro-fluoric avid. 
Associated with tysonite, was found the fluo-carbonate of the 
cerium group of metals, called by different writers hamartite 
or bastnistite. This mineral, from its composition and the 
manner of its occur sur ding and incl the tysonite 
—would to be of secondary formation, pi g from the 
alteration of the latter. 


Herr von Bogustawsx! has published in the Annalen der 
Hydrographie the conclusions to which he has been led by recent 
observations on ocean temperatures :—(1) The waters of the 
North Pacific are in general colder than those of the North 
Atlantic. (2) The waters of the South Pacific are warmer than 
those of the South Atlantic, to a depth of 1300 metres ; beyond 
that they are colder. (3) The bottom temperatures are generally 
lower in the Pacific than in the Atlantic at an equal depth and in 
the same degree of latitude ; but we do not find any part of the 
temperature in the former as low as those of the Antarctic part 
of the South Atlantic between 36 deg. and 38 deg. 8. lat., and 
48 deg. and 30 deg. W. long., where in seven places temperatures 
of —0°3 deg. to — 0°6 deg. were found. (4) In the west part of 
the Pacific and in the neighbourhood of the Indian Archipelago, 
the temperature of the water reaches its minimum at py to 
which vary from 550 to 2750 metres, and remains the same from 
that depth downwards. In all the Atlantic, says Nature, the 
temperature from 2750 metres lowers slowly but regularly. 


In_ the course of a recent lecture before the Royal Institution, 
Dr. Siemens dealt with the application of the electric current to 
the fusion of metal. Sir Humphry Davy obtained in 1810 in the 
electric arc sufficient heat to decom potash, and Professor 
Dewar in experimenting with the dynamo-electric current has 
shown recently that in lime tube or crucible several of the 
metals assumed the gaseous condition. The lecturer 
experimented for some time with an electric furnace, with the 
practical object of melting such refractory materials as platinum, 
iridium, and si considerable quantities. He was led to 
these experiments by the consideration that a good steam engine 
converted nearly 15 per cent. of the heat energy residing in 
into aehanicoal effect, and that by the dynamo-electric machine 
nearly 80 per cent. of that mechanical energy could be converted 
into electric en If this could be expended without loss 
within an electric furnace or crucible, 12 per cent. of the total 
energy residing in the coal would be conveyed to the bok gat | 
material to be melted at any Be. of temperature seen 
such a result would far ex in economy that of the best 
furnaces yet constructed. 

At the last meeting of the Chemical Society, a simple method 
of determining wap densities in the barometer vacuum was 
described by ©, A. Bell and F. L. Teed. The authors have 
troduced two new devizes—(1) by varying the external pressure 
or otherwise the vapour is made to occupy a known volume, and 
©) ite pressure is directly determined by a single observation, 
which is independent of the atmospheric pressure. Thus the 
caleulations are enormously: sim: , and errors of observation 
are avoided. The simplest form of the apparatus consists of a 

lass cylinder, 44 centimetres long, and 3°3 centimetres internal 
iameter, closed at its upper ; to its lower end is fused a 
stout glass tube'8 millimetres in diameter, and 83 centimetres 
long; 5 centimetres below the junction with the cylinder a glass 
tube is fused in so as to form a T, and bent up so as to be parallel 
with the cylinder; it is sealed off a little below the upper end 
of the cylinder. The lower end of the long glass tube is closed 
an india-rubber tube, which passes. a glass stop-cock. 
whole of the 4 _ the apparatus is surrounded by a 
steam jacket. A fine is rate the glass tube about 
1 centimetre below its junction with the cylinder, and from a 
t on exactly the same level, the side tube, which serves as a 

ter, is graduated upwards in millimetres. The oppesstae 

is filled with mercury, and after various precautions, the liquid in- 
troduced in a thin glass bulb, converted into vapour, and 


the pres- 
sure in the barometer tube observed, at which the vaponr 
de th k etched on the tube, 


is extremely 


ulation of the city persons, 
of | that the Ni 


at 
q| Vivian, M.P., an explosion View out 


the | Bercy (which formerly discharged into the 
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MISCELLANEA. 

Tux Prince of Wales will visit Llandudno on the 17th inst, to 
open the new waterworks. He will break his journey at Llan- 
dudno for that oy when returning from Holyhead, after 
opening the new di 

ApMIRAL AMMEN received a telegram on the 3rd inst., stating 

icaragua Congress has confirmed the concession ‘recently 
made by the President of Nicaragua to an American company for 
constructing the Isthmus Canal. 

At Swansea on Saturda the copper works of Mr. H. 
the top of one of the fur- 
nges, and a workman named David Jones was hurled into a tank 

molten metal. Death was instantaneous. 

A return for the month of May from the metropolitan 
hospitals of the number of cases received for treatment owing to 
accidents caused by vehicles in the streets of the metropolis gives 
the following totals :—Killed, 17 ; injured, 219. 

TRE | winding engines recently erected at the Harris’s 
Deep Navigation Pits, near Cardiff, were started a few days ago, 
in the presence of » numerous company. These engines, which 
are said to be the largest of the kind yet made, were constructed 
at the works of Messrs. John Fowler and Co., of Leeds. 

e, Steel, and Co., of New supp. e necessary plan 
The Cyfarthfa Company is abo about to make additions and 
modifications by converting a portion of the works to the 
manufacture of steel. . 

We have received a copy of Messrs. S. Worssam and Co.'s 
new descriptive catalogue of wood-working machinery. It con- 
tains a number of well executed engravings, some of which illus- 
trate a new hand tree-felling saw, a new double band saw for 
gving large logs into planks, and a new band saw with canting 
standard. 


THE small screw steamer Anthracite—70 tons—to which we 
referred in our impression of the 28th ult., as fitted with engines 
on the Perkins system, passed the Manacles on the qresing of 
the 2nd inst., after coaling at Falmouth, on her way to New 
York. On Tuesday the Belgian vessel Giebert + 
signalling the little vessel steaming fast in latitude 46-48 N. and 
longitude 15°5 W. 

Arrzntion is being drawn by the Jron to the dan; 
which attends the use of many of the so-called tinned g 
saucepans, &c., sold by even the ironmongers. Analysis 
of the material with which some of these are “tinned” shows 
63°81 per cent. of lead. Hence it becomes ye after giving 
a high price for goods, to have this lining taken off, then really 
tinned with tin to prevent lead poisoning. 

Berrore the Paris Academy a rey has been read on the new 
syphon established over the canal St. Martin, and on the works of 
sanitation of the Bercy quarter, by M. ag ae The sewers of 

] than. the coll d ed fi 
parts lower than. the collector design or them, an 
cross the canal St. Martin to reach this. An ingenious system of 
syphons and valves was devised to meet the difficulty. 

THE new steamboat Albany, built for the Day Line between 
New York and Albany, made a trial pA on the Hudson River, 
May 12th. The boat has an iron hull t. long and 40ft. beam, 
and is 75ft. over the wheel-house. It is a side-wheel boat, with 
an engine having a cylinder 73i1. diameter and 144in. stroke. On 
the trial trip a run of sixteen miles was made in 374 minutes. In 

service, says an American contemporary, is 
expected to make twenty-four miles an hour, 


Ar the inquest on Monday on the bodies of the soesiyiive 
persons killed by the boiler explosion at Walsall, Cornfield, the 
engine driver, admitted, in cross-examination, having by mistake 
moved the weight on the safety-valve lever 5in. nearer the end 
than the insurance company ad directed, thus considerably 


in the pressure. Mr. Jonah Davis, C.E., for the com- 
pany, the pressure to have been 37 Ib, F =a square inch, 
or 7 1b. above the insurance company’s limit. The inquest was 


again adjourned, 

A new telegraphic code has just been issued by A. C, Baronio, 
Fowkes’-buildings, Great Tower-street, which consists of a voca- 
paleey of 40,000 ciphers, under the limit of ten letters, arranged 
in tables, and on a plan by which errors in transmission and 
translation can be quickly detected and rectified. The advan- 
tages of this new poe are great capability of extension with a 
limited number of ciphers, reliability, ov and a great 
saving of time in composing and re e messages, as well 
as perfect secrecy, 

Provesson JAMIN gave .an explanation and exhibition last 
Thursday night, in Paris, of his system of electric lighting at the 
iahemsans af the company formed for carrying it out. His plan 
consistsin placing three or more candlesin alamp, oneigniting when 
the other is burnt out, thus dispensing with the renewal of candles 
by hand every few hours, and an accident to one lamp does not 

ect others. He also claims to have considerably cheapened the 

roduction of the electric current, and to be able to increase or 
at pleasure. The same advantages were 


the 

about 1,022,000, without in- 

cluding the closing day. The amount received for admissions and 

not equal 

efray the 

tal attend- 

ance was regarded as unprecedented 
the distance from the o 

ofthe world. ‘The number of 


reports will be published in a volume. 

In the conclusion of his report on the circumstances attendi 
an explosion of nitroglycerine—from dynamite—which 
at a railway cutting at Craig, near Montrose, on the Sth March, 
1880, when five men were killed, Major A. Ford R.A., whose 
repott is of his usual painstaking character, says that the case of 
five men being killed by at’ the most a few ounces, and possibly 
even less than an ounce, of nitroglycerine is unique, as far as our 
experience goes, and deserves some notice in this report. When, 
however, we consider that a charge of 70 grains of gunpowder is 
sate of projecting a bullet from a rifle with such force as to 
kill » man nearly a mile off, it is at once seen that an ounce of 
might be so employed as to inflict deadly injuries 
on @ large number of people. A small piece of metal or a stone, 
if it doles @ man with faces in a vital part, is sufficient to cause 
his death. If explosives can therefore be so applied as to project 
small pieces of metal with considerable violence, its effect may 
be very deadly. ‘Now, itis found that if it is confined under 
water the force developed by its detonation or sudden explosion 
is transmitted instantaneously in all directions by the water, and 
the vessel in which it is contained is broken up into a much 
sy dog went fragments than would have m the case if 

ere had been no water in it. In this case it exploded just at a 
moment when the men assembled round the fire were so p' 
as to receive the full effects of its explosion. The explanation of 
the resulting large loss of life from the explosion of so small a 
quantity of nitroglycerine is, therefore, that in the 
kettle in which it was placed it scattered deadly of 
metal in all directions. 


4 


™ 
claimed for the Loutin-Mersanne system, adop by the Lyous é 
Railway Company for their goods station at Paris. ; 
Tue Sydney International Exhibition was officially elosed on 
the 20th of April by Lord Augustus Loftus, the Governor of the 
lony, in the presence of a large assemblage. The admission to 
; 
one open car, Lhe current is conveyed to the track by two ek 
copper wires, one wire being connected with each rail. The 
armature of the machine four revolutions to one of the judges was iy one the 100 judges at the auxiliary Sone 0 
driving wheels. A representative of the above-mentioned journal live stock, wool, &c., and shows ne the yegotabte hefe 
was present at a recent trial of this motor, and rode with about dom. ‘There were 7070. awards sent in by the judges, and their Re 
fourteen others at the rate o piv-five to thirty miles an 
AcoorDING to present appearances, the Leeds Mercury ; 
is probable that another railway from Rotherham will be con- 
structed in the course of the next year or two. The line which : 
it is proposed to lay down would connect Rotherham and Bawtry, 5° 
former place the Manchester, Sheffield, and Lincoln- 
shire Railway, and at the latter place the Great Northern Rail- ; 
way. This would open out the agricultural districts of Tickhill, ees 
Maltby, and surrounding neighbourhood, besides affording excur- 
sionists splendid opportunities of visitin ith j 
number 
the land: 
romises of suppo! m given by t 
owners of the distriot, including the Earl of and 
others, and no is anticipated. From an engineering 
of view their would be no difficulty ; the gradient woul ji 
no place be more than lin 100, and only one tunnel would i 
have to be constructed. The —— of the scheme is Mr, | volume of the cylinder being known, the ation > 
E, Wilson, of Delahay-street, Westminster. simple 
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June 11, 1880. 


FOREIGN AGENTS FOR THE SALE OF THE 
ENGINEER, 


PARIS.—Madame Borvgavu, Rue de la 

BERLIN.—Asuer and Co,, 5, Unter den Linden. 

VIENNA.—Messrs. and Co., Booksellers. 

LEIPSIC.—A. TwieTMEver, 

NEW YORK.—Tse Witmer and Rogers News Company, 
Beekman-street. 


TO OORRESPONDENTS. 


nonymous communications. 

*,* We cannot undertake to return drawings or manuscripts; we 
En B Stoney ‘ks and 
QUIRER.—Mr, B. B, works are publi. fessrs. Longman 

39, Paternoster-row, London. 
A. M. B. omy Pleasant).—You will find the article on" Water in Aid of 
Steam Power” in Toe ENGINEER for Oct. 15th, 1875. 

. A. T, Gandpits)— We do not know of any society likely fo oid eee, You 
might write to the Secretary of the —. Arts, John-street, Adelphi. 
CARLISLE SHOw.—The Secretary is Mr. H. M. Jenkins, 12, Hanover-square, 
London, W. During the time of and immediately preceding the show the 

will have an office in the showyard. 


TAPIOCA MACHINES. 
(To the Bditor of The Engineer.) 


WORKING TWIN SCREWS. 
(To the Bditor of The Engineer.) 

Srr,—I shall be much obliged if any correspondent can inform me if 
there is a plan for working twin screws in a small steamer by a single 
Pr geeed engine to each screw, and so arranged that they will not stop on 

Ulverston, June 8rd. 


tell me what 


har pital you or any of your correspondents kin 
rtion to give to a set of toothed wheels and 


be the best 


on fixed to another wheel, which. must turn a spindle 
Bone a minute? Ww. B. 


[If leaved pinions be used they must not have less than eleven teeth ; if 
y must not have less than eight teeth. 
able to calculate the proportions 


SUBSCRIPTIONS. 


Tue Enaineer can be had, by order, from any newsagent in town or cow 
at the various railway stations ; or it can, preferred, be supplied divest 
in advance) : — 


from the office, on the following terms (paid ) 
Half-yearly (including double number).. .. .. £0 14s. 6d. 
Yearly (including two double numbers)... .. .. £1 98. Od. 


Tf credit occur, an extra charge of two shillings and sixpence annum will 

be made. Tue ENGINEER is 
Cloth Cases for binding Taz ENaingEr Volume, price 2s, 6d. each. 

The following Volumes of Toe ENGINEER can be had, 188. each ;— 
Vols. 8, 5, 10, 14, 21, 24, 25, 26, 88, 39, 40, 41, 42, 43, 44, 46, and 47. 
A complete set of Tat Enoneer can be made-up, comprising 47 volumes. 

Foreign pg aye Sor Thin Paper Copies will, until further notice, be 
received at following rates :—Subscribers paying in advance at the 
following rates will receive THE ENGINEER weekly and post-free. Sub- 
poy oy Alig order must be accom by letter of advice 
ae Publisher. Thick Paper Copies may be had, if preferred, at increased 


Remittance Post-office Order, — Australia, Belgium, Brazil, British 
Brith Guiana, of Good Denmark, 
only), Germany, italy, Ja alta, 
Natal, New Brunswick, Newfoundland, New South Wales, 


and Algeria, Greece, Ionian Islands, Norway, Panama, Peru, Russia, 
pore, Spain, Sweden, £116s Chili, Borneo, and J 5s. India 
, Borneo, and Java, £2 In 


ADVERTISEMENTS. 

*," The charge for Advertisements of four lines and under is three shillings; 
for every two lines afterwards one shilling and s odd lines are 
charged one shilling. The line averages seven . When an adver- 
tisement measures an inch or more the charge is ten shillings per inch. All 
single advertisements from the cowntry must be onan 
payment, Alternate advertisements will be inserted with all 
regularity, but regularity cannot be guaranteed in any such case. AU 
except weekly advertisements are taken subject to this condition. 

ADVERTISEMENTS CANNOT BE INSERTED UNLESS DELIVERED BEFORE 

81x o’cLock on THURSDAY EVENING IN EACH WEEK. 

*,* Letters reloting to Advertisements and the Publishing Department of 
paper are to be addressed to the Publisher, Mr. George Leopold Riche 

letters to be addressed to the Editor of Tae Enaineer, 163, Stra: 


MEETINGS NEXT WEEE. 

Tae METEORGiCGICAL SocreTy.—Wedni » June 7 p.m. 
**Ozone in Nature, its Relations, Sources, an Mr. 
J. M.D., R.N. “ The Height of the Barometer in 

Carpenter, R.N., F.M.S. ‘“ Account of a loon "Ascent ina 
Whirlwind, March 23rd, 1880,” by Dans. James Templer. ‘‘ Results of 
Observations made at ; Fall Islands, 1875-77,” 
a Wi Marriott, F.M.8. ‘A New Therm »” by Mr. William 

wid Bowkett. For exhibition : Winstanley’s Ate ermometer. 

CuemicaL Soctery.—Thursday, June 17th, at 8 p.m.: “On Penta- 
thionic Acid,” by Messrs. T. 


kamatsin and Watson Smith. “Ona 
Crystal of Diamond,” by Mr. og! Baker. ‘‘ Some Orcinol Derivatives,” 
by Messrs. J. Stenhouse and C. E. Groves. ‘‘On the Determination of 
Carbon in Soils,” by M: R. Warrington and W. A. Peake. “ Note on 


essrs. 
Camphydrene,” by Mr. H. E. Armstrong. ‘‘ On the Action of Nitric 
Acid on Di tolylquanidine,” by Mr. A, G. Perkin. Ballot for the 


Society oF Arts.—Friday, 11th J: at 11 H conference 
on the “ Progress of Public ealth.” 


DEATH. 
On the 8rd of June, at St. Leonard’s-on-Sea, Mr. Bau ARRETT, 
Bower-place and Medway Ironworks, Maidstone in his Tlat 
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11, 1880. 
THE WALSALL BOILER EXPLOSION. 


THE inquest on the bodies of those killed by the | the 


explosion of a Rastrick boiler at Birchill’s Ironworks, 
Walsall, lacks nothing which can render it an adequate 
inquiry into the causes of a very serious catastrophe, It 


worked in conjunction with six others, and 
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must not be forgotten, however, that the importance 
attached to the failure of the Birchill’s boiler is princi- 
ly due to the number of the victims. If no one had 
killed, nothing would perhaps have been heard 
about the matter. Had the deaths been one or two 
instead of a large number, the interest taken by the 
neral public would have been small. As it is experts 
ve been called in in numbers. Many members of the 
bar have been engaged, and the inquiry has, as we have 
tion of forestalling the verdict of the jury, but it is open 
to us to say what has been proved by witnesses whose 
evidence no one has attempted to refute ; and the facts 
constitute a very curious and suggestive chapter in the 


history of boiler explosions. We need not reproduce the | f 


evidence in full, that has been very fairly done by more 
than one local paper ; we may mention among others the 
Walsall Observer. Much of this evidence is devoid of 
instruction and useless as a lesson. That which remains 
we propose to consider here. os a 
e most noteworthy feature about the explosion is 
that the boiler was both inspected and insured by the 
Manchester Boiler Insurance and Steam Power Com- 
ny ; and the fact that it a has already been used 
y more than one to show that inspection is useless, and 
insurance quite incapable of securing immunity from 
disaster. he facts, however, do not support this 
opinion, as we think may be clearly shown. The boiler 
was one of several made in 1864 or 1865. It was first 
worked about the end of the former or the beginning of the 
latter year ; but it stood idle from 1866 to par ys 
two years. From time to time it had been repaired, an 
had certainly had one new bottom put in. Four furnaces 
worked in connection with it. e evidence given by 
the witnesses repeated the often told story of the 
Rastrick boiler—it was constantly being mended. Some- 
times a seam had to be caulked, at others rivets had to 


be taken out and replaced with new ones ; patches had | } 


to be put on here and there. It was never out of the 
boiler-maker’s hands for many weeks together. Originally 
it was made it seems of half inch plates and carried a 
pressure of 45lb. on the square inch. The bursting 
pressure of a 10ft. shell sin. thick is about 250 Ib. on the 
square inch, so there was a good margin of safety. But 
the patches were only gin. thick, and so it was deemed 
desirable to reduce the pressure, and steps were taken 


“| to do this. The boiler had been with others for some 


time under the notice of the Boiler Insurance an 

Steam Power Company, when in 1877 the firm proposed 
that it should be insured as well as inspected. To this 
the company demurred at first and only consented in 
1878, on condition that certain extensive repairs were 
made and that the working pressure was reduced to 30 lb. 
on the square inch. On the 14th November, 1878, the 
company wrote to the firm stating that it was not 
disposed. to accept the insurance without certain 
alterations, which were to strengthen the centre flue. It 
also stated that the boilers were old and not in a very 
satisfactory state. It would take some time to carry out 
these alterations in all their minute detail. It was, there- 
fore, agreed that the boiler company should simply inspect 
until the recommendations had been carried out. Pro- 
bably in March, 1879, Mr. Brownhill wrote to the com- 
pany to say the alterations were going on, but would 
take time. He had seen the inspectors occasionally. He 
received a letter from the boiler company on 1st 
April. “With regard to the exploded boiler, the letter 
said there were a number of cracked rivets and some 
leakage. The plates seemed in fair condition except near 


’| the man-hole, which required strengthening. He had 


spoken to the manager to adjust every safety valve on 
the premises, and that they should be 30 lb. to the inch. 
He subsequently inquired if it had been done, and was 
told it ; but he did not go and see personally. In 
the letter of May 6th it was suggested that the safety 
valve edges should be reduced ; but he did not think it 
would be done before the explosion. Strengthenin 

rings were recommended for the man-holes, an 


practical | they had been put on four out of the six boilers, 


‘or the others. They were carrying 
out the recommendations as quickly as they could.” 
It thus appears that at the time the explosion took 
place the boiler had been hardly accepted by the 


company. It is also clear that the company declined to | be 


have anything to do with the boiler in the way 
of insurance unless certain repairs were made and the 
pressure reduced to 301b, on the square inch. It is 
also evident that the owners of the boiler, the manager 
of the works, and all concerned indeed, were most 
anxious to comply with every requirement. Money was 
no object as compared with safety. The Birchills people, 
masters and men ; the Boiler Insurance and Steam Power 
Company ; and, in short, every one connected with the 
boiler, were actuated by the same motive, and were 
alike determined that the boiler should not explode. We 
have here no display of ignorance : the condition of the 
boiler was well known. ‘No manifestation of parsimony : 
the orders of the head of the firm were that no expense 
should be spared to make the boiler sound. No lack of 
skill : there was a trained staff on the premises, fitters, 
engineers, boiler makers. But the boiler exploded never- 
theless, and the explosion is different from others in 
that at first sight it would seem that all that men could 
do to insure safety had been done. 

When we come, however, to sift the statements of the 
witnésses, we arrive at a most important fact which must 
be taken into consideration in forming a judgment as to 
the cause of the catastrophe. Ordérs, it be under- 
stood, had been given that the pressure should not 
exceed 301b. on the square inch. Now, the boiler was 
and there was 
only one pressure gauge for all the boilers, and this 


gauge was fixed in the room some way off. When 
ball was out at end of the safety valve 
lever, i to 


Mr. Martin, of 


the pressure on wer plates in the boi 


the lo 
have been, including that of the water—over 12ft, 


deep—49 Ib. on the square inch. We presume that all the 
safety valves were alike, and it is obvious that when the 
stop valves were open the pressure could not gay 
exceed that normal to the weight on the least loaded 
valve of the six. The manager or engineer in charge 
shifted the weight on the levers until the valves blew off 
when the gauge in the engine-house showed 29lb. He 
was well on the safe side ; and the evidence goes to show 
that the pressure never rose above 301b. by the pau " 
Tt so happened that this gauge was not injured by the 
explosion, and so it was tested inst a mercury 
column at Messrs. Pain and Griffiths, and then 
it was found for the first time that the gauge was good 
for nothing. It was tested by 5 Ib. increments at a time, 
rom 5 lb. to 120 1b,, and it was only right at 15 |b. 
With a boiler pressure 40 lb. the gauge showed 29 lb., 
with 45 1b. it showed 31 lb., with 50 lb. it indicated 34 lb., 
and soon. It thus appears that when those in charge 
thought they were working their boilers at 30 lb. they 
were really, ing allowance for loss of pressure 
between the boiler and the engine house, working at 
about 43 Ib., or nearly 50 per cent. more than the Boiler 
Insurance Company authorised. As tothe influence 
which this circumstance might exercise on the safety of 
the boiler, our readers must draw their own conclusions. 
We have only the fact to deal with that the boiler carried 
50 per cent. more pressure then was intended, and that 
gauge deceived everybody. 

‘or some years we made it a practice to examine all 
the gauges on portable engines exhibited at the Royal 
Agricultural Society's Shows. These gauges are tested 
by Messrs. Easton and Anderson in the show-yard 
against a standard gauge, and each exhibitor is furnished 
with acard which must be hung on the engine, setting 
forth how much the gauge is wrong at 50 1b. pressure. 
We published lists copied from these cards, and the facts 
were very startling. Very few gauges indeed in our first 
ist registered accurately; and we have reason to know that 
the list turned orders into the hands of the makers 
who supplied the most accurate gauges, and left others 
without. The result was a distinct improvement, and 
the third list we published showed that although, no 
doubt, bad gauges were still made, they did not fin their 
way in such multitudes as before to the Royal Agricul- 
tural Society’s Shows. We saw then no reason to publish 
more lists, but we regret to say that we now 
believe that worthless instruments are once more finding 
their way in myriads into the market. We have 
recently had occasion to test and compare several 
fauges in different places, and we found not one right. 

he price paid by the consumer for steam gauges 
is, as a rule, quite sufficient to secure him a trust- 
worthy instrument, if the makers of such gauges were 
canes, bat in plain language, such makers are not. The: 
sell what profess to instruments which will tell 
within a pound what pressure of steam is in a boiler, and 
these gauges tell lies. The dials on them are printed 
testimony to the dishonesty of those who make the in- 
struments. The maker professes that when the hand on 
the dial points to 10, or 20, or 50, that the pressure 
in the boiler is 10 Ib., or 20 lb., or 50 b,, and as 2 matter 
of fact it may be any other pressure, and it is pure acci- 
dent if the hand and the pressure coincide. Gauges 
are sold by the thousand which are never tested before 
being sent out of the maker’s shops, and they can only be 
accurate by chance. If our readers like to turn to the 
lists published in our impressions for July 23rd, 1869, and 
July 29th, 1870, and July 21st, 1871, they can draw their 
ownconclusions. Nor are the gauge makersalone to blame. 
Those who sell boilers fitted with lying gauges are 
ust as culpable; and we are happy to say t we 

ow several firms who test all their gauges and 
adjust them before sending them out, returning to the 
makers all inistruments which are past adjustment. In cer- 
tain cases the error lies in the putting on of the hand ; 
gauges showing too little or too much steadily through a 
wide range eae. But only too many gauges in the 
market are radically bad, having no constant error. The 
gauge used at Walsall appears to have been one of these. 

bad gauge is competent to do incalculable mischief, 
and engineers ought to eschew the gauges of any 
firm whose work be imperfect. If 
accurate gauges wére t, only accurate gauges wo 

sold. The wonder is that some firm will not see how 
much to its advantage it would be to establish a reputa- 
tion for accuracy. atch and clock makers find a first- 
class reputation for accuracy worth much money. Why 
should not gauge makers? 


PARLIAMENT AND THE LONDON WATER COMPANIES. 
THE metropolitan water-consumer ought to consider 
himself secure. He has suddenly risen to be 2 power in 
the State, and has lately occupied the attention of poli- 
ticians to an extent previously unknown and undreamed 
of. Partly on his account, the whole political world 
into the cold shade of opposition, while the party 
which hed before seemed hopelessly in the minority has 
suddenly crowded the right of the Speaker’s chair to an 
extent which promises to bring about the construction 
of a new House of Commons. What the effect will be 
on the Eastern tion we will not venture to predict ; 
but we may observe that the water supply of the metro- 
polis is well-nigh an Eastern Question in itself. We 
might almost suppose that “after me the deluge” was 


-an oracular anticipation of the troublesome consequences 


connected .with the pouring of 130,000,000 gallons of 
water into London every day. In order to see that the 
metropolitan consumer drinks his water pure, the House 
of Commons has just appointed a Select Committee, 
which has already been described as probably one of the 
strongest ever nominated by the House. The under- 
taking now in view is felt to be of so critical and 
weighty a character, that the new Home Secretary has 
signified his willingness to receive help from all quarters 
in order that he may not meet with the same fate a: his 
predecessor, It is marvellous to witness the gathering of 


*,* In order to avoid trouble and confusion, we find it necessary to r 
"inform correspondents that letters of ¢ iry addressed to the 
seelin, ond intended for insertion in this column, must, in all r 
cases, envelope legibly directed by the 
answers received by us may be fi to their destination. No 
notice will be taken of communications which do not comply with ‘ 
these instructions. 
*,* All letters intended for insertion in Tue EnGinexr, o7 
containing questions, must be accompanied by the name and 
address of the writer, not necessarily for publication, but as a 
proof of good faith. No notice whatever will be taken of 
Sir,—Can any of your readers kindly give me the name of makers 
of machinery for the manufacturing of tapioca ? A. C, ; 
London, June 8th. 
GEARING. 4 
pinions 
so as to cause the least resistance in turning the driving wheel, supposing : 
the driving wheel to make 60 revo ions 2 minute. and to geg nto a ~ 
la 
Wi 
for yourself.—Ep. 
~ 
United States, West Coast of Africa, West Indies, China vid Southampton 
Cyprus, £1 lés, 
| a 
would 
. 
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the forces, all bent on rescuing the unfortunate water-con- 
sumer from his present position, and all of them sang | to 
give the most generous help to Sir William Harcourt. It is 
no wonder if the water companies tremble at the ordeal 
that awaits them. Arrayed on the behalf of the con- 
sumer we have the Court of Common Council, the Com- 


complaining that the water is bad, dear, rer and 


panies involves almost every species of tran on 
of which a- water company can possibly be guilty. It 
is difficult, in fact, to discover a sin which the com- 
panies have not committed, or a virtue which they 
possess. 

Amid all this uproar it is singular to observe the 
extreme silence of the water companies. Their adver- 
saries have it all their own way. Mr. Edmund James 
Smith has, indeed, sought to justify the terms of pur- 
chase attached to the Bill of Sir Richard Cross. But 
the companies themselves are dumb, and all we learn is 
that they are going to appear by counsel, as one united 
body, before the Select Committee of the House of 
Commons. That committee finds itself endowed with 
“as large a charter as the winds,” and will bs expected 
to reach conclusions which can only be based on the most 
extensive data. The committee is not merely to find 
out whether the Metropolitan water undertakings are 
worth all that has been provisionally agreed upon, but 
whether they are worth buying at any price. The com- 
mittee is to decide whether there may not be some other 
plan, better and cheaper than that afforded by the 
poret system. For this feature in the inquiry, 

ir William Harcourt contended to the very dea 
in the small hours of last Friday morning, when the 

ouse was considering the terms of the yor Many An 
appeal was made to Sir William to restrict the scope of 
the inquiry, so that there might be a prospect of havi 
it brought to a s y conclusion, A consideration o 
the terms on which the undertakings should be purchased 
would not necessarily occupy any great amount of time. 
But Sir W. Harcourt declared he would not be a party 
to the inquiry unless it was left open to investigution 
whether the property of the companies was worth buying, 
and whether an alternative scheme might not be prefer- 
able, as also whether London should be supplied from 
the Thames at all. In short, the Home Secretary 
suggested whether a better, purer, and cheaper supply of 
water could not be obtained from a fresh source for a 
sum of twenty millions, insteac. of purchasing the 
nt supply. for thirty millions. Insisting on this 
fine of action, Sir William said : “I must ask the House 


* to let the reference remain as it is, or else I must wash 


my hands of the whole question.” So the House con- 
sented, and the motion was adopted as it stood. 

Accordingly it becomes the first duty of the committee 
to inquire “as to the expediency of scpicing on behalf 
of the inhabitants of London the undertakings of the 
existing water companies within the metropolitan area.” 
Sir W. Harcourt said to the House, “It may be the fact 
that you may buy these things on reasonable terms, but 
a | may not be worth buying at all.” The coolness 
with which the Home Secretary thus contemplates the 
sacrifice of property which has absorbed more than 
twelve millions of capital, expended by the authority of 
Parliament, is simply outrageous. Parliament has prac- 
tically decided from time to time that the expenditure of 
capital for certain pur; connected with the water 
supply of the metropolis has been desirable in the public 
interest. If it.could be shown that the water companies 
had violated the ‘trust reposed in them the case would 
be different, and there is provision already made by Act 
of Parliament for that a i In the debate to 
which we have referred, Mr. W. H. Smith sought to 

oderate the extreme views of the Home Secretary. 

he member for Westminster went so far with 
Sir William as to that the Committee 
should have power to say to the water com- 
ies, “Your terms are perfectly unreasonable, your 
water is not good, and we must consider in what 
way we can supply the metropolis with water.” “ But,” 
Mr. W. H. Smith went on to observe, “it is quite 
another matter to invite the committee to consider a dif- 
ferent and a much larger question, and one which might 
occupy their attention for some years.” After a few 
more remarks, Mr. W. H. Smith made a further appeal, 
saying, “ You must always bear in mind that the powers 
by the water have been given to them 
y Acts of Parliament, and all experience is against the 
withdrawal of powers which have been deliberately given 
by Parliament to public companies.” 

That London should be compelled to drink the present 
supply, supposing a better could be obtai is no part 
of our argument. But we contend that a reasonable 
offer on the part of the water companies ought not to be 
refused, It is not a just or seemly thing to set a Parlia- 
mentary committee to work to find out a new source of 
supply, so as to ruin the capitalists who have found 
means for furnishing the supply which now exists. The 
present supply has not only been sanctioned by Parlia- 

nt, but has been approved from time to time by 
Relizeentors authorities. In 1867, a Select Committee, 
of which Mr. Ayrton was chairman, reported, saying :— 
“Your committee are satisfied that both the qrantity 
and quality of the water supplied from the Thames 
is so far satisfactory that there is no und 
for disturbing the arrangements made under the Act 
of 1852, and that any attempt to do so would only 
end in entailing a waste of capital and an unnecessary 
charge upon the owners and occupiers of property in the 

tro presided 


me’ ” In 1869 the Royal Commission 
over by the Duke of Ri in their report :— 
the information we have 


* Having carefully considered 
been to collect, we see no evidence leads us to 
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believe that the water now supplied by the companies is 
not generally good and wholesome.” Since that date the 
official reports of Colonel Kulton, the Water Examiner 
appointed under the Act of 1871, have shown the progress 
made by the water companies in the extension and 
improvement of their works. In the last annual report 
of the Local Government Board there is a statement of 
Colonel Bolton that, subsequent to the Act of 1871, the 
water companies have, of their own accord, in conse- 

uence of the recommendations of the Board of Trade and 

e Local Government Board, expended a sum of nearly 
two millions for the imqanement of the water supply. 
both in quantity and quality. The measures thus carried 
out, Colonel Bolton states, “have materially improved 
the supply of water to metropolis.” The same 
authority also asserts that “the water companies have 
always evinced a iness to remove all grounds of com- 

laint, and to adopt the suggestions made by the 
vernment.” 

The metropolitan water supply is of itself a very large 
question. But the measures now contemplated concern- 
ing it have a much wider scope, The integrity of Parlia- 
mentary guarantees, and the extent to which the Legisla- 
ture can destroy property as well as create it, are matters 
which now come up for consideration. The present 
proposal is not that of regulating and controlling the 
water companies, but of transferring the supply to other 
hands. Finding this transfer likely to be a Sout affair, 
there is the threat of virtually extinguishing the co 

nies by bringing in another supply. This threat may 

as the Home Secretary intimated in the debate a 
week ago, a device to bring the companies to rea- 
sonable terms. But the right honourable gentleman 
has ~ further than this, and signifies that it 
| desirable to change the source of the supply 
and leave the companies to their fate. In the 
face of this proposal we venture to say that the 
proper mode of penmeoning & to buy up the companies in 
the first instance, and to with the supply afterwards. 
The present system of water supply in London is as 
much the creation of Parliament as if it were 
already in the hands of a public authority, and the 
prenens holders ought not to be punished because 
arliament chooses to think some better mode. of 
supplying London with water is now attainable. 
We have said that the subject in its present aspect 
extends beyond the limits of the water companies. 
In proof of this we need only cite certain words 
uttered the other day by Sir W. Harcourt himself 
when the vestry delegates asked that Parliament should 
at once interpose to prevent the companies from raising 
their charye for water. The HomeSecretary is reported to 
havesaid iareply, “Hedid not know anything more unsafe 
in this country than to make people suppose the securities 
given to persons in their propenines by Act of Parliament 
werenot safeand were liable to beinvaded.” Itisto behoped 
that the Select Committee, of which the Home Secretary is 
himself a member, will bear this principle in mind. The 
committee might perhaps best show its wisdom by 
deciding that it is not ient to remove the water 
supply out of the hands which now hold it, though some 
change is necessary in the regulation of the supply, and 
in the charges levied on the consumers. 


PUBLIC WORKS IN IRELAND, 


THE late Parliament voted a considerable sum for the 
relief of distress in Ireland, and the present Government 
propose to augment the sum. Mr. Forster's Bill for 
amending the Relief of Distress (Ireland) Act provides 
that another £750,000 shall be advanced out of the 
Trish Church surplus for publie works, and that £30,000 
shall be advanced by the Treasury for fishing piers. It 
is not too much to suppose that something like one mil- 
lion sterling will be spent in the immediate future in 
Treland on works which will give amnnosians to engi- 
neers. Already Mr. Carter Draper, of Galway, has adver- 
tised for assistant-engineers. It is quite certain that 
nothing like one million will be spent within the next 
few years in on public works which will give 
employment to any one not now employed, whereas ire- 
land is comparatively untouched ground. To Ireland 
therefore young engineers may look just now with some 
hope that their aid will be required to spend money 
voted for public works; and to aspirants to present 
employment and future fame we would repeat the 
showman’s cry, “Be in time, gentlemen, be in time.” 
Important as it is, however, that a great many engineers 
should get employment, we may be excused for remark- 
ing that the way in which the money which will be 
voted is to be expended is also a subject of some signifi- 
c and deserving of a little consideration. Nothing 
is easier than to waste money in England, if we except 
the peculiar facilities which Ireland affords for carrying 
out the same process. Judging from analogy, engineers 
in Ireland are bound to waste money. It is aimost 
impossible to place a finger on any scheme connected 
with engineering works, or the expenditure of public 
funds in Ireland, which does not represent a more or less 
lavish and use outlay. Kingstown Harbour is an 
exception it is true ; but as a set-off we have the Dublin 
and Kingstown Railway, opened in 1 which cost no 
less than 000 a mile, one-half of which was no doubt 
wasted ; and Howth Harbour, which cost as nearly as we 
remember £103,000, and is totally never 
resorted to by anyshing r than @ ng smack. 
Whether more wisdom will be shown in the expenditure 
of money in Erin in the future than in the past remains 
to be seen. There gre certain considerations connected 
with the subject which may just as well be brought 
forward, however, for it will require no ordinary centri- 


petal force to keep the expenditure of money in Ireland 


confined to its proper sphere, instead of flying off at 
a tangent, to the loss of Kogland and Ireland alike. 
That there ig distress in Ireland is quite certain ; that 
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| with expenditure on food and clothing and syeh like we 


have nothing to do. It js assum tress can 
also be relieved by the expenditure of money on public 
works. The theory of this assumption is two-headed. — 
In the first place men otherwise idle will work ; this 
will be a present good. In the second place the works 
themselves will prove remunerative, and prevent future 
famines and miseries. The second head of the theory 
hangs on to the first youy closely indeed. The theory 


is, as a whole, exceedingly neat, and has been very 
carefully worked out ; but just for argument’s sake let us 
assume that it has weak points—that the heads are, 
so to speak, vulnerable. In 1846 and 1847 when a famine, 
to which the present distress bears no kind of comparison, 
was at its height, thousands of persons were em oyed in 
Ireland on relief works. These works were intended to 
do a great deal of future good, They consisted in the 
construction of new ; in levelling the hills—by 
cutting off the tops and Putting them in the hollows—on 
existing roads ; and in mpiniog las ¢ districts piecemeal. 
Nothing could be better than eory involved, The 
practice was this. The new roads led from nothing to 
nowhere, and in many instances as they never were 
metalled they reverted to the condition of fields. The 
drainage works were so skilfully carried out that land 
previously worth 5s. per acre for pasturage in July, 
August, and September, would have been dear at 
ve were rendered impassable for y so 

the folk who had carts and horses wd much 
that was in itself unseemly in an unseemly way, while 
those who had neither carts nor horses walked in the 
fields at each side of the road rather than adventure 
upon the road itself. Much was begun, nothing finished. 
It suggests itself that the money spent in making useless 
roads, and drains which debouched into streams having a 
rather higher level than themselves for one-half the year, 
would have been much better employed in furnishi 

seed corn, and providing food for the men who sowed it 
until it grew and took the place of the potato. But the 
Government of the day could not see this, yon | 
with any power saw it. The starving multitudes flock 

to the relief works and toiled for 6d. a day, until spent 
with fever and gaunt with famine, they dropped own 
dead where they stood, or were borne a ree parts 
dead—the remaining fourth a life worse than death by 
a million times, because it was a life that felt not alone 
its own miseries but those of wife and children—to die in 
the fields adjoining. The fields were left untilled 
because there was neither seed nor labour to till them ; 
and the second and third year were as bad and worse 
than the first. It will be said that such things are im- 
possible in 1880, Quite so; but they are impossible not 

use it is certain that more judgment will be used in 

spending money, but because the distress is not so Great, 

e famine not so severe as it was in 1846-7-8. Still we 
cannot think that the Parliament of Great Britain 
would rest satisfied if such a malversation of funds as took 
piace then could even possibly take banys now. But 

arliament requires some guidance, and it is well that it 
should know on what money voted for public works in 
Ireland ought to be spent. 

We may say at once, that not one sixpence should be 
spent on public works merely for the sake of providing 
employment. If it should be found that no scope exists 
for the carrying out of public works which will make 
lreland richer, then the money voted out of the Church 
surplus fund or any other source should be expended on 
the improvement of farms, There is not a farm in Ire- 
land that would not be the better for the outlay of money 
on the construction of fences, the clearing of water- 
courses, the working of fallows, the erection of out- 
buildings, and many other things which we will 
not stop to deal with. The question of most interest 
for our readers, and that which deserves their 
special attention is this, is there any scope for the con- 
struction of remunerative public works in Ireland? The 
question cannot be answéred off hand. There are dozens of 
dapcevanities for carrying out public works in Ireland— 
will they be remunerative? Will they doany good when 
they are completed? Will they serve the country in the 
future? If they will, let them be made; if not, let not the 
example set by 1846-7-8 be followed. Now, _— works 
can be divided under a very few titles, as, for example 
harbours, railways, roads, docks, canals, waterworks, arterial 
drainage, the reclamation of waste lands. We have here 
eight titles, and these titles include, we venture to think, 
those of all the classes of work which ean be called public. 
How far does Ireland want these things ! Are they] ikely to 
serve her interests? These are the questions which must 
be asked by Parliament, and the answer can be best 
given by shrewd men, guided by the opinion of 
competent engineers. The opinion of shrewd men 
alone will not do, because they are not to be 
sup to consider cost. The engineer will have 
to determine that point. A harbour might be worth 
having at a cost of £50,000, which would not be worth 
having if it cost £100,000; and it might not be worth 
having asa gift. The impassioned ap of Irish orators 
must not be allowed to affect the calm judgment of the 
Legislature. That must be guided, of we have said, very 
much by the reports of capable engineers on the probable 
results of proposed schemes. Let us for a moment con- 
sider one or two pro which have been brought for- 
ward, and see what amount of promise they possess. 

One of the first toour hand isa scheme forthe improve-— 
ment of Galway Harbour. The idea involved is that 


Atlantic steamers could use Galway as a port of a 
is 


arrival if the place proper 
a fine anchorage now in Galway Bay, unfortuna 
there are certain very rous reefs, which must be 


removed by blasting to eit safe. But when these 
were gone the fact would remain that in particular winds 
Galway Bay is one of the most ous places 
on the west coast of Ireland, and this is not 

ing @ littl. The expenditure of a small sum 
would not make the place really fit for shipping as @ port. 


missioners | | | 

i and the delegates of vestries and district boards, the 

d latter led on by Mr. E. J. Watherston and Mr. James 

Beal, Of course there is at the same time the press 

4 roarin inst the companies, and a number of le 

money 
is also certain, Distress when saps, 
and starvation, can always be relieved by money. Bu 
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The expenditure of a large sum, £150,000 or so, would 
perhaps give Ireland a fine harbour, but one not always 
easy Of access in all weathers. But suppose the harbour 
completed—cuz bono? There are two ports of call now for 
Atlantic steamers, Londonderry for those which go north 
about, Cork for those which go south about. Galway 
harbour would not create Atlantic tiaffic. Peter must 
be robbed if Paul is to flourish. Londonderry and Cork 
would lose what Galway gained. Ireland.as a whole would 
be none the richer ; and even though the harbour existed 
to-morrow it would not per se attract a single steamer. 
Cork and Londonderry are flourishing towns ; Galway 
has nothing to recommend it save the fact that about two 
hours might be saved in getting the mails to and from 
Dublin, which would probably be lost by the time spent 
by a steamer in getting out of Galway in the teeth of a 
westerly gale. The scheme’of despatching mail steamers 
from Galway has been tried and failed in Mr. Orrell 
Lever’s hands ; and we see no reason why it should 
be more successful in the future than it has been 
in the past. The Government will do well to vote 
no money for the improvement of Galway Harbour. As 
regards the construction of roads and railways, we 
cannot resist arriving at nearly the same conclusion, with 
limitations. If their construction forms part of a 
whole, then well and good ; but to make an isolated rail- 
way here and a few miles of road there will be sheer 
waste of time. Ireland is almost wholly an agricultural 
country, and to provide her at a great price with appliances 
which derive their sole value from the fact that they are 
specially useful to a manufacturing — will be simply 
an act of folly. If the Government will bear in mind 
that all the public works to be constructed in the Sister 
Isle should have for their object the development of the 
agricultural and te resources of the country, 
a great step will be gained, and engineers will be able to 
know what best to do. There are vast districts in 


Treland-which could be reclaimed at a compara- | ali 


tively moderate outlay, which would give much 
land which, if not very valuable, would ig be very 
useful. Into such districts it would essential 
that roads should run from the nearest railway. In many 
instances light railways or tramways worked by steam 
power would be required. Again, the great river system 
of Ireland oe pet regulation ; millions of acres of land 
are now rendered practically worthless by floods. It 
does not appear that any very gigantic expenditure would 
be required to lower the average water level of the 
principal rivers of Ireland by 1ft.; and we do not hesitate 
to assert that this change alone would render hundreds of 
thousands of acres of land now irreclaimable, reclaimable ; 
and it would convert a yet wider area into usefu 
pasturage. Jet the engineer, at all events, bear in mind 
the lesson we have endeavoured to enforce, that the 
money to be + sigh in Treland on Ireland, must be 
devoted, not to the construction of works useful only in 
a manufacturing pm C but on works which will 
develope and strengthen her agricultural resources, The 
ery of the people of Ireland is for more land ; the 
yg can give it them if he be supplied with sufficient 
un 


THE PROGRESS OF ELECTRICITY. 


VESTED interest is like an old citadel attacked by 
new-fashioned guns. Sooner or later the guns prove 
too powerful to be resisted, and so it is with newadvances 
in science, Discoveries in this or that direction, the 
mechanical devices to apply this or that law, gradually 
supersede the old applications by something more in 
accordance with advanced ideas. The coming weapon to 
cause change seems to be electricity, although it has 
been recently said that in the eight years from 1790 to 
1798 there was as much real progress made with the root 
and stem of mga reg 4 as there has been in all the sub- 
sequent years. At the above period the means of pro- 
duction of electricity and the effect of electro-chemical 
mposition were known and applied, while in the 
latter year a line twenty-six miles long was worked 
by frictional electricity. Still the assertion is so 
sweeping that credit will hardly be given to it, and justly 
so, for it can be shown that giant strides have since then 
been made, It is, however, not so much with what has 
been doneas with that which has recently been indicated as 
likely to be done that we now wish to direct attention. Dr. 
Siemens, not long since, before the aoe Society, and last 
week before the Society of Telegraph ngineers, described 
certain investigations which he carried out, giving 
results that demand attention. He has been working 
with a considerable amount of success in three directions, 
electro-metallurgy, electro-horticulture, and electro-pro- 

ion, or rather his brother has been working in the 
tter direction, whilst Dr. Siemens has considered the 
two former. 

In his metallurgical experiments he makes the metal 
to be fused the positive pole of his battery, because. at 
this point the greatest heat is developed. The apparatus 
is simple. It consists of a ce, to one arm of which 
an iron cylinder is attached, working in and out of a 
solenoid. To the other end a piece of carbun is fixed, 
forming the negative pole of the battery. A crucible 
surrounded with non-conducting material has its cover 
and the bottom pierced for the insertion of the negative 
and positive eee sappactively, The metal to be fused 
is placed in the crucible around the positive conductor, 
thus forming a continuation of it, and acting as the pole. 
The balance is adjusted by means of a sliding wei sh 
that the action of the solenoid automatically keeps 
resistance of the arc constant. The dynamo machine 
consuming 4'25-horse power or 3°17. ergtens per 
second, sends a current of 40:5 webers through 
one ohm, the same current flows if this resistance be re- 
placed by an are with a difference of potential of 37°8 
volts between the electrodes. According to Dr. Siemens, 
the energy developed in the are 1378'1 x 10'¢ ergo per 
15 minutes=32'8+10 gram water degree units of heat, 
ag steel to have the same specific heat as 
viz, at ¢ deg. 


“1040 x000,144 ¢, and that the melting point 
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of steel is 1800 deg. Cent., then 420°5 units of heat will be 


expended in raising the steel to this temperature ; and 


assuming the latent heat of fusion at 29% units. 
there are roughly 450 units pred to melt a grain of 
steel, and 225,000 to melt half a kilogramme, or about one- 
third of the horse-power actually expended. Whilst 
a good engine gives one-fifth useful effect of the 
heat from a grain of coal, the electric furnace gives 

x +=, of the heat-energy of the fuel consumed. 
Thus taking 450 heat units as required to fuse a grain of 
steel, 450 x 15 = 6750 are tequired to supply the lost as 
well as the useful heat effect in using the electric furnace 
to fuse that quantity, so that practically one grain of 
is consumed to fuse one grain of steel, one ton of coal 
for one ton of steel, and so on. The advantages put 
forward for the electric furnace are that the temperature 
is theoretically unlimited, that fusion is effected in a per- 
fectly neutral atmosphere, that the operation can be car- 
ried on in the laboratory without much preparation, and 
that the limit of heat practically attainable with the 
use of ordinary refractory materials 1s very high 
because the fusing material is at a higher temperature in 
the electric furnace than the crucible, whereas in ordi- 
nary fusion the temperature of the crucible exceeds that 
of the material fused within it. The childhood of any 
application of science is beset with difficulties; but there 
seems in this case to be a fair field for judicious experi- 
ment, and it may be that in many instances natural 
sources of power will be available to enable the electric 
furnace to applied commercially with success. 

Dr. Siemens’ horticultural oxpernete, although 
exceedingly interesting, are not exactly of the kind we 
usually discuss. It will suffice then to say that the 
results are satisfactory ; that by peaping the plants under 
the influence of the electric light during the night fruit 
has been obtained much earlier, and, it is said, possessed 
a better flavour than when nature was allowed to act 


one. 

The question of electric propulsion is of great inte 
and its application may prove of great utility in specia 
instances, such as, for example, in the St. Gothard tunnel, 
as mentioned by Dr. Siemens. A miniature electric rail- 
way was tried last year in Berlin. The train consisted 
of three or four carriages, upon the first of which was 
placed a medium size dynamo machine so connected with 
the axle of one pair of wheels as to impart motion to it. 
Various improvements have been made since the first intro- 
duction of this railway, and it is being diseussed whether a 
line onamuch larger scale shall not be constructed. At the 
time of writing we notice that Mr. Edison has com- 
menced to experiment in this direction, but whether in a 
different manner to that described by Dr, Siemens it is 
impossible to say. In tunnels, and in underground 
systems; the freedom from smoke that an electric motor 
gives, would be of the greatest advantage. Here again, 


nearly within the domain of practical mechanics than it 
is at present. Meanwhile we might suggest that both in 
electro-metallurgy and in electro-propulsion there is room 
for good work, 


COMMERCIAL PROSPECTS IN CLEVELAND. 

THE outlook in the Cleveland iron trade cannot be said to 
be of the most promising nature. At the present moment the 
position of iron merchants is extremely precarious. The ques- 
tion of ‘‘differences” is now the one absorbing topic of 
thought, and excites as much interest as that of time-bargains 
did in the days of Mr. Jeames de la Pluche. During the 
pest week one suspension has occurred, and the critical posi- 

ion of other firms is an open secret. Makers of pig iron are 
suffering very little if at all at present. They had their evil days 
in the fall of last year and the opening months of the present 
year, when merchants were obtaining iron from them at the 

rices of the time of depression, and reaping fabulous profits 

y re-selling at the recent high rates. About February or March 
the tide began to turn, and the time for ironmakers to make long 
contracts with merchants came round, No sooner had they 
obtained a fair quantity of orders than the sliding scale com- 
menced a downward course. Many merchants are now unable 
to take up the iron which they have contracted to purchase, 
and naturally it will not be long before the makers begin 
again to experience the keen tooth of bad times. When we 
remember how deeply the lessons of that period of dread 
depression and financial ruin which extended over nearly four 
years, were apparently branded into the hearts of the busiest 
men in Cleveland, the occurrence of new financial difficulties 
appears almost a thing incredible. The ¢ failures. which 
happened between 1876 and 1879 were the almost natural 
outcome of continued bad trade. The failures which have 
recently happened, or which are now about to happen, areowing 
entirely to a mischievous system of trading which places in the 
hands of men almost devoid of assets the power of dealing 
with thousands of pounds of other people’s money. In most 
of these cases the assets consist of little more than polished 
counters, wire blinds, and brass plates. The existence of 
merchants in the iron trade is probably a necessity. But in 
the Cleveland iron trade particularly there is a sufficient 
number of merchants whose integrity has been tried, and 
whose means to withstand the ordinary reverses of trading 
have been well ascertained, without recourse being had to men 
with nothing but their own professions to recommend them. 
Incalculable damage is done to a district by the occurrence of 
preventible failures, which be likened to the stranding of 
a vessel in a summer sea. e crashes of great producing 
firms ooned a long period cf reverses may naturally be 
expected pre} for. But while iron makers are found 
wi the hands of men who are 
prepared 8 e least. contrary wind, it cannot 
stability which is so essentially necessary. 


THE SLIDING SCALE IN THE MANUFACTURED IRON TRADE. 


ram dl scale in the manufactured iron trade of the 
North must be considered as now un i 
severe test. ice previously there have been in that ch 


able to its prolongation. It Fe ha remembered that when 


coal | time only 


no doubt, further experiments will bring the matter more | P. 


ciated in the Northern Board of Arbitration responded to the 
request of the workmen by granting an increase of wages on 
the condition that a sliding scale should come into force, the 
basis of which was decided by arbitration, That scale came 
into operation at the end of the first age of the present 
year, and its first operation was signalled by the withdrawal 
of a part of the advance jm wages that been previously 
granted. The unexpected change led to a slight and short 
suspension of labour, but this was speedily removed. 
The cause of the strike was undoubtedly the ignorance of 
workmen as to the method of the operation of the scale, for 
W. in Wi immediately. At t nt 
pea of finished iron are feeling the 
effects of the higher prices—but that to nothing like the 
extent that might have been looked for, and as the contracts 
made at the beginning of the year are worked off, they are 
replaced by others at lower prices, It is doubtful whether 
at the close of the current quarter—ending with the present 
month—there will be any advance of wages. But should 
there be the scale will undergo the double test. The fidelity 
of the workmen to it has been tested when the market rate 
was above the realised rate, and in the case of a considerable ad- 
vance in the latter, that of the employers will be tested by 
the increase in wages at a time when lower contracts have 
again prevailed. It is one of the inseparable difficulties 
attendant on such methods of regulation of the wages, that 
wages must follow the fluctuations of prices instead of 
scepmpanying them. Where the finctuations are very rapid— 
as in the recent case—it is almost impossible, with the averages 
taken at quarterly intervals, to follow them fully ; but sub- 
stantial justice is done to both employers and workmen by the 
scales if patiently adhered to. r. Burt, M.P., gave excel- 
lent advice recently to the Cleveland miners—restive owing 
to no advance having been given—when he urged them to 
give a fair, a patient, and honest trial to the system, and the 
advice may be repeated in the manufactured iron trade at 
unt. It is possible that as the workmen seemed in the 
t period of the working of the scale to obtain less than they 
were entitled to, that in the next the poe pe may have to 
y more than present market rates would make justifiable ; 
ut in both instances it is to be remembered that it is past 
realised rates which rule, and that these rates give full if 
tardy justice to all. 


LITBRATURS. 


Traverse Tables : Com; to 4 places Decimals for every' of 
Angle up to 100 of Distance. For the use of Surveyors and 
Engineers, By Ricnarp Lioyp Gurpen, Surveyor for the 
Governments of New South Wales and Victoria. London: 
Charles Griffin and Co, 1880. ' 

Tuosg who have experience in exact survey work will 

Sty Soa how to appreciate the enormous amount of 

labour represented by the figures in the two hundred and 

seventy pages in this valuable book. The fact that the 
tables are computed to four Pisces of decimals for every 
minute of an angle up to the usual distance of 100, in 
lace of the more usual fifteen minute computations, 
is alone evidence of the work involved and of the 
ant tance which the tables ensure to every user. 

[he computations being carried to nement 

enable the user to ascertain the sines and cosines for a 

distance of twelve miles to within half an inch, and the 

arrangement is such that sines and. cosines for any one 
angle and distance are obtained by reference to but one 
table. The advantage of these traverse tables, as com- 
pee with logarithms, four tables of which may have to 

referred to for the same result, is thus very evident. 

The angles 0 to 45 are given at the top of the page, and 

45 to 90 at the foot. e distances 1 to 100 are in the 

outside coun, nt the quantity sought is found at the 

intersection of the column containing the required e, 

and the line on which is the required distance. The 

tables are 12in. by 62in., so that each contains the full 


h enusal distance of 100. They are printed in v 
tells us that have ‘bean 
computed a third time. The quacy of existi 


tables induced him to commence the computation o 
these tables for his own use, Their value subsequently 
recommended them fer publication, and as every surveyor 
in active practice has felt the want of such assistance as 
they affo fg knowing of their publication will remain 


without them. 


Soorzry or a posting af the Society of 
held on Monday evening, une 7th, in the 

ictoria-street, Westminster, Mr. Joseph Bernays, President, in 
the chair, a paper was read by Mr, Arthur Rigg, engineer, of 
Fenchurch London, E.C., ‘On itiveness an 
Isochronism in Governors.” As the attainment of a regular rate 
of speed is the only object of a governor, it i» an interesting 
inquiry how far this result is achieved by the sensitive and iso- 
chronous governors now frequently applied to steam engines. The 
i manner in power is from a piston 

crank causes periodical variations in speed, which vary greatly 
their degree between such classes of the steam cubtenietlianemeenen 
agricultural ty e and the high-class mill engine. Whenever there 
is sensitiveness in a governor, it is often found that inherent 
irr rities in speed tell to such an extent that the governor be- 
comes uncertain, runs from one extreme of its range to another, 
and produces hopeless confusion in the speed of the engine it was 
intended to regulat ving, in fact, a worse result than would 
be produced by a g of the type. This evil has 
been remedied by retarding the movement of sensitive gevernors, 

ing their movement to force fluids through small orifices, an 

unreliable method now superseded by a method invented by the 
author, pheavehy Wes balls overcome the inertia of a mass of metal 
| they move of out, a plan applicable to the usual type 
of governors, an to those which are direct acting, 
fixed u an engine and altering the stroke of 
an ctpedalée ehanthe. us, such governors may be made to 
effect a more uniform regulation A been attain- 


ould correspond in their relations so as to work 
ther ; and 


a engine sh 
armonioush: ‘ect larity ig unat 
in e 


moving parts to diminish effect. 


but wer or resistance until the governor can 0) and 
po or go perso 


$ a 
rate of revolution attains this condition with ‘the greatest 


economy and success; and that although the governor may 
approach its sensitiveness must nat 


| 
disadvantages. An illustration of the relay system was given, 3 
or layer the sluice of and so : 
egul 3 rate of motion. It was finally shown that governor 
been departed from after very short trials; and it cannot - 
be considered that the one now in the course of trial is 


ay 
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TUBULOUS BOILER. 
CONSTRUCTED BY MESSRS. L. AND C, STEINMULLER, GUMMERSBACH. 


THE principles of water circulation with reference to tubulous 
boilers have so frequently the object of discussion in 
technical journals, that there is very little to say in addition. 
However, a new and practical solution of this question will 
offer so much interest to the reader, that we feel induced to 
enter into the particulars of it. Boilers composed of tubes of 
small diameter, which are with one end above the fire- 


such a striking way, the inventors could go a further, 
and demonstrate the performance of these boilers when 
to work very riving an engine exami 

and the following results ioe been obtained .— 


Hi surface of the boiler .. .. 
Di ter of cylinder of engine 


= higher than at the other end where the fire gases pe, 
ve been constructed before now; the tubes communicate at 
the front as well as at the back, and with a steam-tight reser- 
voir, which is placed horizontally above the tubes, and is filled 
y with water and partly with steam. The circulation of 
water is then theoretically perfect, for in the hottest part of 
the boiler the water and steam will rise up in consequence of 
their smaller specific weight, and the water in the reservoir will 
0g after them through the back communication. However, 
y this arrangement very wet steam is produced, and there 
are no means of drying the steam in the boiler. 
Messrs. L. and C. Steinmiiller, engineers, of Gummers- 
back, Rhenish Prussia, have now bce such arrangements 


~ that the rising current of steam and water will not flow direct 


into the reservoir, but will be kept separate from the water in 
the reservoir. For this purpose the front communicating tube 
rises above the water level, where it is connected to a hori- 
zontal shallow box made of corrugated iron that extends some | 
distance along the steam space of the chamber. The current | 
of steam and water which rises through the front communi- 
cating tube will flow into the before-mentioned box, whence 
the water, in quence of its greater weight, will fall 
through small openings in the bottom of the box into the 
water space of the chamber, whilst the steam will, it is 
claimed, issue perfectly dry into the steam space. 

To get a clear idea of the working of the apparatus, glasses 


‘for inspection have been fixed into the top reservoir, and it 


has been observed that large quantities of water were circu- 
ae eae way. The transparency of the steam, 
which permitted the smallest object in the reservoir to be 
seen, proved that the steam was perfectly dry. 
this had been settled it remained to find out some means to 
fix the approximate quantity of the circulating water. To 
this end a series of experiments has made with several 
boilers by means of a small winged wheel which has been 
fixed in the back communicating tube, and which showed, by 
its revolutions, the falling circulation of the water. The reser- 
voirs which have been used for these experiments have been 
tried with cold water separate from the boilers, but with the 
back communicating tubes fixed tothem. The supply of water 
was regulated so that the water was kept osnticaaiy at the 
same height ; the revolutions of the 1 wheel were told by 
& counting apparatus, and the water that was flowing off 
was weighed. From a series of observations the quantities 
of water which corresponded with different numbers of revo- 
lutions were fixed; after this the same reservoirs and the 
same winged wheels were fixed again on the boilers, and the 
latter set to work. The winged wheels were continually 
turning in the same direction, and the counting apparatus was 
telling the number of revolutions. Theaccordance 
of revolutions with those observed before, proved that the 
quantity of the circulating water was at least equal to that 
measured during the preliminary trials. 

The result was that about every three minutes the whole 
contents of water of the boiler passed through the back com- 
munication into the tubes, and accomplished the circulation 
through the front communication into the top reservoir. 
The absolute accuracy of this result is of little interest, but 
it is a more yo fact that it has been proved by obser- 
vations which have been carried on during several months, 
that the winged wheels always turn in the same direction, 
and that the revolutions are very . This shows 
that the water always circulates in the same direction, and 
that the circulation is going on uninterruptedly and not by 


starts. 

It has been further observed that the circulation begins a 
short time after the lighting of the fire, that it continues with 
diminished 5; vsame. the working pauses, and that it 
ceases only a time after the extinction of the fire. The 
. } of the boiler will, therefore, not be covered 
with the deposit which has not settled in the top reservoir, 
until the circulation ceases entirely; the heating surface is, 
however, so much cooled then that adhesion of the 

it take | is the 

exp on oO experience of sev ears, 

that water tube boilers of the above construction oe 
very thin incrustation, only in very rare cases—when the feed 
water is introduced where the ci ing water is rated 


from the steam, and the former serves to heat the feed water 
suddenly to a hi 


After | S.E. It 


After the rapi clroulation of the water had been proved in 


olutions of engine co 


ion pwr hear foot of heating 
Consumption of coal per hour per square foot of 
Evaporation of Ib. of coal a 

The observations which have been made with these boilers 
extend over several years, and it is stated that the results 
have always been . It has never happened that the tube 
have been short of water, nor that they have been burnt. All 
the tube joints have remained perfectly tight, and the per- 
formance of the boilers has been satisfactory. The boiler was 

patented in this country by Mr. Abel, in September, 1876. 


PHILLIPS PATENT TOOL HOLDER. 

Tue tool holder which is illustrated by the annexed wood- 
cuts is being applied to several forms of wood-working 
machines by Messrs. F. W. Reynolds, of Southwark-street, 

be seen that the holder is so arranged that a 


FiG.2. Ficet. 


great saving of time may be effected in boring and mortising 

tions. It has been applied in the construction of a very 
handy multiple action hand power mortising, boring, core- 
driving, and tenoning machine, which has been named ‘‘the 
Southwark” by the makers. In our illustrations, Fig. 1 is a 


NSS SSS 


WS 
SS 


hi 


ive view of the tool holder, Fig. 2 a side view, and 
ig. 3a front view, Figs. 4 and 5 being sections. The tool 
box A, Fig. 3, has four sockets, B, C, D, and E, all capable of 
being turned round on the centre pin F, and held in desired 
ition by the spring bolt G, Fig. 3. The auger is worked 
by means of a handle — a also used for wae the 
chisel when mortising, is held in position the spri 
bolt J, Figs. land 2. Tocut a mortise, the wood being fixed 
in the ordi manner, B is ready for boring if required ; 
when finished the spring bolt G is taken in the right hand and 


the chisel D turned round into position, After the mortise is 
cut the core-driver E is brought into position in the same 
manner, and the mortise is thus finished. The several tools 
are brought into operation with scarcely any more trouble 
than a joiner e: ces in shifting his‘ mallet from his right 
re justment of tools, as in ordinary machines, is ‘ 
this simple arrangement completely obviated. The pe | 
to will take in wood llin. deep by 
in. wide. . 


PORTABLE ENGINE TRIALS AT MAGDEBURG. 
Aw agricultural show has been held at Magdeburg, and from 
Monday to Thursday, inclusive, the week before last, a compe- 
tition between portable engines was carried out. The show 
opened on the 28th ult., so that the trials concluded before the 
general public was admitted to the showyard, The competi- 
tion was confined to 10-horse power engines, or at all events 
the brakes were loaded to that power. Each trial lasted only 
two hours, and the four best engines were picked out, and 
allowed a second run of two and a-half hours each. There were 
eleven engines entered, but one did not arrive, and another 
had been so lately finished that its maker had no confidence 
in its performance. Further, the three English makers, 
Messrs. Marshall, Davy, Paxman and Co., and Brown and 
May, who had entered, withdrew their engines, holding, very 
properly, that a two hours’ trial was far too short to show the 
relative powers of engines. It is a suggestive fact that short 
as the run was, one German engine nearly burned its fire-bars 
through, and could not have run another two hours without 
new bars. The following table shows the performance of the 
engines tested. The original bears an authoritative signa- 


ture :— 
Magdeburg Agricultural Show. 


| 


| 


Buckau- 
eburg .. 14°68!2 Sliding valves. |4800 5800/2°08|1-99| 13°0012°9 
egel, 
,, 17°3 15°8 
“Buckau-M. .. .. 147022 ,, ,, 20°8 [148 


der 
19°821 21°5 15°9 


lind 4400 5500'8°02) — | 20°5 | — 


Buckau - Magde- } 
18°68 1 Sliding We — | | — 


Nore.—The litre is 2°568 of a pint, the mark is one shilling, the kilo- 
gramme is 2°208 Ib., the square metre is 10°764 square feet. 

Herr Wolf receives the first prize and Herr Siegel the 
second. The compound engine was, it will be seen, a total 
failure, requiring no less than 9 Ib. of coal per horse-power 
per hour, whlle the Wolf engine needed but 4°6 Ib., or, in 
round numbers, one-half as much. 


LEGAL INTELLIGENCE. 


JUDICIAL COMMITTEE OF THE PRIVY COUNCIL. 
(Present—Sir Barnes Pgacock, Sir MontacueE SmirH, 
and Sir Ropert Courier.) 

was & on for the ongation of a patent granted on 

the 5th of Toby, 1866, to Mr. John Dickinson Brunton, a civil 

engineer, in respect of an invention of improvements in machinery 

or apparatus for sinking shafts or pits and driving tunnels and 
eries. 

Mr. WessteR, Q.C., and Mr. Lawson attended in support of 
the petition; the ATToRNEY-GENERAL and Mr, A. L. SmitH 
ap for the Crown. 

e object of the invention, according to the petitioner, was 
the more expeditiously and economically effecting the driving of 
—— and it was carried out by the employment of a system 
of ci revolving cutters raking aw e face of the rock at 
the end of the tunnel in chips of moderate size, the machine 
advancing at the same time, so that the tunnel end is formed into 
a double spiral. The whole material being thus chipped mnie | 
no blasting is required, and ‘the advance of the machine wo’ d 
be, therefore, almost continuous. Tunnels thus produced are 
necessarily circular—a form, it was contended, most favourable 
to stability. The machine would, it was stated, advance 9ft. an 
hour in a tunnel 9ft. in diameter. In 1866 and 1867 the 
petitioner conducted successful experiments at Hayle, in Corn- 
wall, and in April, 1867, he formed a company with limited 
liability with a capital of £5000 ir £1 shares, of which 996 were 
allotted to him. The machine had been since occasionally worked 
in North Wales, Durham, and elsewhere. The petitioner 
claimed that for extended tunnelling operations the value of his 
invention could hardly be questioned, and asserted oe, Sa 
the St. Gothard Tunnel had been carried successfully through by 
means of incessant and persevering labour, it had been accom- 

lished at an enormous cost of life, which might have been saved 
by the employment of his machine, and the consequent avoid- 
ance of the dangerous blasting operations. For these and other 
reasons he asked for a prolongation of the patent, the term of 
which in the ordinary course expires next month. 

Witnesses in support of the case were examined, but 

Their LorpsHrPs, in the result, decided not to grant the prayer 
of the petition. 


Sourn Kxnstneron Museum. — Visitors d the week ending 
June 5th, 1880: — On Monday, Tuesday, and Saturday, free, 
from 10 a.m. to 10 p.m., Museum, 9908; mercantile m 
building materials, other collections, 5246. On Wednesday, 
Thursday and Friday, admission 6d., from 10 a.m. till 6 p.m., 
collectio: ‘otal, f verage of correspo 
ey Total the opdaing of the 


in former years, 17,466. 
19,034,274. 
Nava Encrveer following 
ments have been made at the Admiralty :- ly D.. P, 
Keeling, chief ineer, to the Defence; Henry Hull, chief 
engineer, to the Indus ; }rederick J. Turner, chief engineer, to 
the Camb : William Hair, engineer, to_the Orontes; 
William W. Wootton, James Redgrave, and John Gardner, 
engineers, to the Pembroke; William E. Grigg, Edward Jack- 
son, and William A. M. Vivyan, engineers, to the Defence ; 
George J. Simmons, assistant engineer, to the Pembroke ; an 
Henry R. Marsden, assistant engineer, to the Defence, for 
tem’ service. J oseph Milne, engineer, to the Northumber- 
mgineer, to the Achilles ; Thomas 

xcellent; and Allen J. Harms, 
engineer, to the Alexandra, for tem service. Robert W, 
engineer, ta the London ; G. Beal, engineer, 


6 
AN) 
Qa 
Name of firm. 
«+ 540 square feet. 
«+ 25 square feet. J 
F. Zimmermann an | 
minutes an 
ndica' orse-power Olengine .... .. .. (1 8H.P. 
Average steam pressure in boiler.. .. .. .. 5°2 atmospheres. | 
Total consumption of coal .. .. .. .. .. 3942Ib. 
Total consumption of coalmet .. .. .. .. S170Ib. 
Total consumption of water .. .. .. .. «+. 24,982 1b. 
Consumption of coal per hour per horse-power 8°00Ib. _ 
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‘MR. LAWS REPORT ON THE TAY BRIDGE. 
APPENDIX. 


In = impressions for the 28th ult. and 4th inst: 
have r. Law’s report and the first tof ihe the 
appendi E We now complete our publication of the 


latter. 
Section B.—WEIGHTs. 

1. Weight of the Superstructure.—In 
the girders Ti ve taken those of the intermediate girders, which 
pe somewhat heavier than the end spans. The results are as 
follows :— 

Weight of one 245ft. intermediate span. 
main lattice girders we 

Cast iron roller pla 
Permanent way, including guard rai 


Wier ip an cing 


288 tons nearly = 644,900 Ib. 

In the subsequent calculations the above is the weight which I 

have taken as being that which would be produced by one of the 

245ft. intermediate — upon the nie on the top of one 

72 the piers; and I have omitted to add any i pres- 

sure on account wt; ~ apes a of the girders for the reasons 
stated in the bod: ey 

2. Weight of eed results of my calculations are as 


On one On one 

Weight of ironwork 

work .. 
t concrete filling . $800 14,000 
85,750 45,570 
Then the total weight of ie pee + as follows :— 
Four columns at.. .. 85,750 = 148,000 
105 tons nearly .. .. = 234,140 Ib. 


3. Weight of the Train. —The information as to the composition 

of the train and the weight of the several c: was furnished 

r. Drummond, the locomotive superintendent of the North 

ritish Railway, and I have added the weights of the mgers 

and other persons in the train, distributing them, to the bsg - 
my, in judgment, in accordance with the return put in “by 

orris, the station agent at St. Fort—Question 
1401b. for the weight of each person, 
assumed that there was 900 1b. of luggage in = luggage van. 


The engine weighed 34 tons pe a 78,848 
Fireman and stoker .. . me "280 
— 79,128 
The tender weighed 24 tons 17 ewt = 55,664 
carriage weighed § tons saat 
= 
20 passengers | 
at th —- 21,616 
Secon: ne carriage, the same as 
First-class lass carriage eighed ‘Ta tons 5 ewt. 17020 
we ns = 
passengers oe 
24,892 
9 passengers 1260 
Luggage ighed 8 tons 9 cwt. 18 tbs 
van 
gage 
— 20,248 
120tons.. .. .. = 269,582 


of Train borne ¥ the Pier, ial have taken that posi- 
tion of tthe train which brings the greatest load upon the ers 
namely, when the front of the buffers of the engine were 43ft. 


advance of the centre of the pier, in this position the rtion of i 
the weight of the train borne by the pier would 210,330 lb., 
remainder being borne by the piers on either si 
Section C.—ActTion or THE WIND. 
1. Action on Superstructure without Train.—In the foll 


calculations the direction of the wind is assumed to be horizon 
and at right angles to the side of the bridge. Where the surface 
op ed to the wind is hemispherical, as in the case of the 
columns, its area has been reduced by half ; where the surface is 
inclined to the direction of the wind at an angle of c degrees, a 
being the area of the pane and f the force of the wind in pounds 
ose T have tak 

Fis of the wind in own direction = f sin., c.a. 

perpendiculartosame = f a. sin.» ¢ cos. ¢c. 
I have calculated the surface presented by the superstructure of 
one 245ft. intermediate span, taking the whole Pye presented 
by the face of the windward lattice girder, and adding the ends 
the lower cross ers, the longitudinal timbers and rails, and 
the railing, and the result gives an area of 2036 square feet, 
having its centre of pressure 11‘14ft. ater the top of the rollers 
m which the lattice girders . For the inner or leeward 
gieder I have calculated the area of that portion of it which is 
above the level of the rails, and I have reduced this by half to allow 
for the shelter which would be afforded wy the windward girder ; 
the result He an area of 593 square feet, having its centre 
of pressure 17°47ft. above the ee A the rollers, To calculate the 
effect which the wind would have in lessening the weight of the 
superstructure — the windward or west rollers, and Pe 


increasing it m the leeward or east rollers, let £ hn 
force of the wie a = the area of the surface = the 
height of the centre of pressure above the top of the rolle op = 


the distance from centre to centre of the lattice girders, an 
the pressure taken off the windward rollers and added to the'l leo 
ward rollers, then we have 

ah - _ 2036 x 11°14 + 593 x 17 

1484 
= 2226 x f; 

and if F; be put for the horizontal force of the wind 
the level of the top of the rollers tending to overturn the 


we have 
Fi = f (2086 + 593) = 2629 x f. 

2. Action of Wind * a Train.—The action of the wind wu 
the several carriages Th. the train have been cnlndaed 
upon the data furnished ' Drummond, and the results 
have been collected in a tabular form. (See table in next col.) 

In the following table no deduction is made for the posal 
screening of the train by the windward lattice girder. 1 have, 
however, made a cal ion which shows that the surface of the 
train exposed to the wind be 


Adopting the notation as kf 
pressure taken off the trae rail added to co 
one, we have 


but this being partly by three has to be reduced 
tok= then taking indo the action of the wind 
upon the roofs the oF have of the 


taken off the rollers, and 9°92 dad 4-92 be the 


THE ENGINEER. 


105,165 ee x f — 421 x f = 105,165 — 373 x f, 
and for the pressure on the east rollers 


429 
of column... 
of the rollers, we have 16108 1118 / 
= 1951 x 9°92 4°92 x 
14°84 206,795 + 1118 Xf 
rollers x f, we have for pressure on the rollers 9 .. 822,450 — 
resulting from the train 


“$27,615 — 9841 Xf 


for the pressure taken off the west rollers and added to the east 
rollers, we have 


ah 2036 x 11°14 + 378 x 22°54 + % x 1603 x 4°12 


= 2468 x f, 
And for the horizontal force of the wind acting at the level of the 
top of the rollers we have 

Fi = (2036 + 378 + § x 1603) x f = 3750 x f. 
I have shown upon Dra‘ No. 5, which is a transverse section 
of the superstructure of the bridge with a train mee. it, = 
amount and ion of the various pressures whic’ 
duced by the joint action of the weight of the structure, Fhe 
train, and the wind, the force of the latter being equal to f lbs, on 
the square foot. 

4, Action of Wind on Pier.—I have adopted the views of Dr. 
Pole and Mr. Stewart as to the mode of estimating the effective 

‘ace exposed to the wind by one of the piers, namely, to take 
one 18in, and three 15in. columns as being exposed, deducti: 
half their diametric section to allow for their being cylindri 
and allowing for the tie-bars one-fourth of the space—when seen 
in end elevation—between the columns. The result gives a sur- 
face of 393 square feet, the centre ¢ pressure being 41°8ft. above 
the top of the base pieces of the columns, 

5. Action of the Wind on the Complete Structure.—For the 
moment of the horizontal force of the wind taken about the top 
of the base pieces of the columns as a centre, we have 
Without any train on the bridge :— 

Surface of west girder .. .. 


2036 
” east, 593 
2629 X 807 = 212,160 
Burface of pier 3938 X 41°83 = 16,427 
rH het = 228,587 
And with the train tis 
Surface of wan 2036 
east ,, 878 
” ” 1336 
= 302,625 
Surface of pier «808% 4 a8 = 16,497 
4148 xX 77 = 319,052 
M,=FH = 319,052 XJ 
Secrion D.—Srrarns. 
Without any train or wind: — 
We t on each column 
eight of col 45,570 
» Of superstructure 161,225 
92°82 tons = 206,796 Ib. 
- 
eight of column es 35,750 
superstructure 6.000 80,612 
61°95 tons = 116,362 Ib. 
The sectional area of the 18in. column being amps cas 
92°32 tons is equal to a strain of 1°465 tons per 


the sectional area of the 15in. column being 49's pain inches, 
51°95 tons will qoosnet a strain of 1°06 tons per square inch. 


ra train, but without any wind :— 
Weight on isin. column :— 


Superstructure and column as above 206,795 
Weight of train 22:20 = 52,582 
11580 tons .. = 259,377 
eight on each 15in. column :— j ‘ 
Superstructure and column as above .. .. 116,362 
; 63°68 tons .. .. 142,653 
Giving a strain of 1:30 tons per square inch. a 
c. With a wind pressure, but without any train :-— 
22,450 — 2226 x 
east = 822,450 4 2296 Xf 


Weight on column 1':— 
t of column 


One-half of weight on west rollers 161/25 — 1113 x 
206,795 — 

Weight on cach of columns 2 and 6 :— 
eight ofcolumn .. .. .. .. .. .. 95,760 
One-fourth of weight on west rollers .. 0,613 — 556°5 Xs 

wi 


116,363 — Xf 


eight ofcolumn .. .. aa 35,750 
One-fourth of weight on east rollers .. 980,613 5565 xf 
116,868 5565 Xf 


184 


Ww 


‘ht on column 4 ; 
of column 


One-half of weight on east rollers 


Wes on of 8 and 5 :— 
Weight of col oe 
One-fourth Z weight on east rollers 


Weight on east rollers :— 
210,330 + 67 x f — 105,165 x 373 +f = 105,165 + 440 x f. Weight of su rs aameea e208 at 
3. Action of on with a Train.—The train 
would reduce exposed surface of the east girder from 1186 427,615 +- 2908 x f 
Engine .. 79,128 | 2°5 | 197,820 | 194 | 1628 | 4:69 763°0 763°0 259°27 
55,664 | 2°5. | 139,160 | 112 | | 4°81 535°8 |... 535°8 259°72 
Third-class carriage .. 21,616 | 2°5 040 | 225 | 2060 | | 19853 | S14 | 5°62 17-7 1267°6 42°63 
Third-class carriage .. 21,616 2°5 54,040 225 | 2069 6°21 1285°3 814 5°62 uz 1267°6 42°63 
First-class carriage .. 81,920 | 2°5 79,800 | 342 | 3065 | 6°36_| 19482 | 30°76 | 5°62 | 1695 | 1778-7 44°87 
Third-class carriage .. 2402 | 2°5 | 62,930 | 267 | 240-2 | G47 | 16550 | 2426 | 5°62 | 1963 | 1418°7 43°86 
Second-class carriage 14,448 | 2°5 36,120 | 191 | 1741 | 5°90 | 10279 | 2°77 | 5°62 156 | 1012°3 35°68 
Luggage van -| 20,248 | 2°5 620 | 216 | 1945 | 6°23 | 1210:9 | 1610 | 5°66 oll | 1119°8 45°20 
The whole train .. «+ | 269,532 1603°3 | 6°00 96114 
square feet to 757 sq Sot, and as before, deducting one-half or column 1 :— 
as being sheltered by windward ler, we have 378 square tof column .. ++ 45,570 
feet the area of the ex the east girder, and the One-half of weight on west rollers... f 
centre of pressure is 22‘54ft. above the top of the rollers. Then 259,878 -- 1420 X f 


Weight on each of columns 2 and 6:— 
Weight of column . 
_ One-fourth of weight on west rollers” 


85,750 
106,904-- 710x/ 
142,654-- 

_ 85,750 
106,908-+4+ 
142,654 + 

45,570 
. 213,808 + 1454+4/ 
259,378 + 1454 x f 


From these formule I calculated the following table, which 
exhibits the pressures to which the several columns would be 


4 


Fic.5 


exposed, both with and without the wall, and with wind pres- 
sures of 10, 20, 30, and 40 lb. to the square 


and 


The sum of which is 


t of weight on column 1 = 21°84 x 
15°84 x 
= 


” 


With jure of wind equal to 
Position of columns. 
| 201b. | | 40 1b. 
I Ib. lb, Ib. 
Without any train :— ~ 
on column 1 «+ «+ | 195,665 Lend | 178,406 162,275 
” each of 2 and 6 | 110,797 | 106, 99,667 | 94,102 
” ‘s 8 and 5 | 121,928 127408 183,058 | 138,623 
” column 4 Pe ga 217,925 229,055 , 240,185 | 251,215 
With a train :— | 
on column 1 oe 46 245,178 | 230,968 216,763 | 202,358 
” of 2 and 6 | 185,551 449 121,846 | 113,144 
” ” 8 and 5 | 149,924 | 157,194 sense 171,734 
” column4 .. .. . 273,918 | 288,458 302,998 | 317,538 
Pe bal to Overturn the Pier without a train and without an 
Moment of stability @ about centre of column 


— 31°68 x 1118 x f 
=9,599,113 — 35,260 x f 

which is the moment of stability ; then the moment of the wind 
lore we have 


599,113 — — 85,280 x = 298,687 xf, 


4 
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required to ovérthtow the 
structure # train upon it, and unassisted by the bolts. 
b. Pressure of Wind to overturn the Pier with the Train, 
without any holding bolts :— 


which is the pressure of the wind 
without 


Moment of stability about = 
Moment of weight on column 1 = 21 — 14x 
_» eq an = 1 x 
The sum’ of which is 
084 21-84 — 44,800 x 
= 11,895,893 — 44,800 x f 
which is the moment of stability, 
the moment of the wind, an va we have f = 39°69 Ib. 


which is the force of wind required to overthrow the structure 
with the train upon it, and unassisted by bolts. 
ond with the belted Gon 
The moment of resistance of the bolts being taken into 


account, we 
regs ges +1 898 = 363,852 x f, 
ich w suffice to overthrow the _ 


M = 1-088 x 418, 


-b. Pressure of Wind required to overturn the Pier with the Train 
case w: 
M = 1°683 x 518,756 f 


= 9,834,851 + 107 
for the moment of stability, and we have 
ues 9,834,851 = 318,945 x 


columns, we have 
28 x 0°38 x 42 = 446°88 x u, 
and in the cass of the ties between the 15in. columns we have 
u x 14 x 0°656 X 42 = 385°73 x u, 
tie-bars 
“88 + 385°73) x u = 8326 x 


Then for the additional uired to 
pressure req overcome this initial 
with no train on the bridge, and 
832°6 
819,052 x w= 0°002096 x 
with the train over the pier. 


Heyry Law. 


THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of Patents. 


°° — come to our notice that some applicants of the Patent- 
“ofice Sales Department, for Patent Specifications, have caused 
nv unnecessary trouble and annoyance both to themselves and 
Patent-office o, officials by giving the number of the page of 
, instead of giving number of the Specification. 
The mistake has been made by at Tue Inder 
and giving the numbers there found, which only refer to pages, in 
elace of turning to those pages and finding the numbers of the 
Specification.] 
Grants and Dates of Provisional Protection for Six Months. 
442. Tramway Locomortvas, L. =o Uhler and F. F. Simonet, Neuilly-sur- 
Seine, France.—3lst Jan 
1101. Gaszous Matrers, W. W. Tho Thom born, London.—A 
communication from V. J. Laurent, 1880. 
1612. Locks, &c., W. Harrison, Sheffield. —20th A 1880. 


1648. and CicaRETTE Houpers, J. W. Jennes and J. Schopper, 
communication from L. Schopper, Vienna, Austria.—2lst 


April, 
1714. Szwixo J. Edwards. April, 1880. 
Wilson, Athione, Wilson, Manchester. 


1762. Raruway Keys, 8. and L. — 
29th April, 1889. 

1766. Parce: Carrier or Hanpie, G. C. Wallich, Christchurch-toad, 
Rou Park.—30th April, 1880. 


1796. VewtiLatine Arr Brick, J. Gilmore and W. R. Clark, Lower 


Norwood.—lst May, 1880. 
1804. Cuarr-corrers, A. Leigh.—3rd May, 1880. 
Anderson, Wood-green.—4th 


TELEGRAPHS, 
1898. + Svussrances, J. J. Sachs, Manchester.—. 


Sxetcues, &c., for Encravine, F. Baum, Victoria- 
1878 Ri of W. 
EGULATING the ADMISSION ATER to Ww. 
Liverpool-street, London. 
1880. Bicycies, W. H. Monks, Foregate-street, Chester.—7th May, 1880. 
a Puriryrxe Apparatus, J. A. and J. Hopkinson, Hudders- 


1886. Frre-bricks, &c., H. T. Hickman, Stourbridge. 
1888. Brake J.A. F. Aspinall, Inchicore. 
1890. Ammonia, &c., . Glover, Belfast. 


1892, Aim ise, Whitehall-place, Westminster.—A 
communication from C. W. Burton, Paris. 

1894. Raits for Tramways, H. Sharp, Bolton-le-Moors. 

1896. Forcine Lusricatinc Matrer into Enoine Cytinpers, &., J. A. 
and J. Hopkinson, Huddersfield. 

1898. Heppies for Looms, H. H. Lake, Southam: 
ih communication from 8. Sewall, jun., Tew 

Fan d R. Bada, Birmingham. 

JMBRELLAS and PARASOLS, an 

1908. Srezam Generators, J. Windle, Moston. a, 

1910. Cur Price Fasrics, J. Worrall, Manchester. 

1912. PortaBLe GLazep — E. G. Brewer, Chancery-lane, London. 
—A communication from T. A. E. Carpentier, Paris. 

1914. Rarsine SUBMERGED Suips and Vessets, R. Punshon, St. Michael’s- 


buildings, London. 
U.S.—8th May, 


Brighton. 
1916. Comrouxns for Preservine the Bopies of Human Betnos, &c., J. 
mer, Berlin, Germany.—10th M 
1917. Nvumentse and PRINTING TICKETs, ‘ M. Bebro, City-road, 
1918. Soor, &c., from Frying aBour Rooms, C. Rouse, 
Chisl ehurs' 

1919. Azoric or Ferritisinc Compounps, H. H. Lake, 
London.—A communication from D. C. Knab 


Southampton- 
and L. P. Trouilk 
1920. Comprwation Toot, W. A. Barlow, St. London. 
—“—__ from R. B. Jentezsch and H. Zwanziger, Vienna, 
a, 
1922, Hawpies for Kuives, &c., 8, Staight, Charles-street, Hatton- 
garden, London. 
1923. AccuMULaAToR Pump, J. L. Anderson, Mallinson-road, Wandsworth- 


1925. M. &., Ullmann, Borough H 
London.—A comm: from J. Ullmann, Praukor-on the 


1926. PREVENTING Waste IN TwisTING and and THREADS, 
J. Clough, Hainctiffe. 


1928. Fue, H. J. Haddan "Strand, Westminster. —A communica- 
L, Howell, Taibach. 


1929. Px , &c., Merar 
1980. Pamrr Brushes, BE. Wi 
Lappers, &., J. B. New York, 


THE ENGINEER 


1932. PLattrxa and Macursés, W. R. Lake, Southampton-build- 
London.—A communication from C. J. Appleton, Paris. 
19383. LATING and the Fiow of &c., F. P. 
and E. J. Preston, High-street, Deptford. 


1934. ADJUSTING, &c., Manrners’ Compass, H. J. Thatcher, — 

1935. and Arparatus, G. H. Manton, Liverpool. 

1937. W.._R, Lake, Southampto —A 
communication from F. Fowler, New Haven, U.8.—11 

1939. “yt CHILDREN to WALK, H. J. Allison, pton-build- 
ings, Hi London.—A from J. Paris. 

1941. peste, E. G. Lakeman, M: 

1942. TRANSMITTING Fire an % P. Thom 
High Holborn, London.—A Vv. M. Bartalous, 


946. CHIMNEY-TOPS and VentiLaTors, W. Hickey and 8. Barnett, Ton- 


1948 Moros J. erpool. 

1949. Grate Bars, G. Hibbert, mon Zz L. Cooke, Horwich. 

1950. Sponce Barns, J. Laitwood, Tim 

1951. &c., J. 

1952. BREECH-LOADING SMALL- -ARMS, C c. G. hie J. Matthews, 


1958. Braces, W. H. Key, Castle-street, Falcon-square, London. 

1954. Sounp ARTICULATORS or INSTRUMENTS, w Clark, -lane, 
London.—A communication from O. D. Orvis, Chicago, U.S. 

1955. Sounp, A. C. Engert, Mills-lane, Bromley-by-Bow, 


— Tow ScurcuixG Macaine, J. Robinson, Bridge-end Mills, Cooks- 
and other Inows, W. A. Barlow, St. 
London. from L. and E. 


—A communication Bollman 

Austria, and O. Machaneck, Olmiitz, Austria.—12th May, 1 

1959. ppegeee 4 ANTHRACENE from Gas Tar, J. Hardman Miles Platting 
near Man 

1960. InsuLators, G. Wells, North-street, Westminster, and A. mB 
Worcester Park. 

1961. Prerarinc Piates for Printine, A. Sauvée, Parliament-street, 
Westminster. 

1963. Securinc SuHeet Metat Coverines to or Lease Rops, d&c., R. 
Moss, Preston. 


1964. B Breakine Stones, &c., 8. Marshall, Leicester. 

1965. Biorrina Pap, D. Kilm: 

1967. Bor.ine Liquors, J.C. Wilson, New: 

1969. Gas Enaines, W. B. Haigh and J. Nuttall, Oldham. 

1970. and Parasots, B. Hunt, Serle-street, Lincoln’s-inn, 
London,—A communication from W. A. Drown, Philadelphia, Pennsyl- 


Maur Liquors, &., M. MBrichenski, Stainsby-road, 
1973. Nurs, J. P. Binns, Halifax. 

Proretiers, J. H. Thomas, Upper Westbourne-terrace, 
1975. Courting Burrer and Draw-Bar Apparatus, G. Turton, West- 
1976. Ears for Buckers, &c., E. I. H. E. Whitehouse and J. T. White- 


1977. T. Nash, Birmingham.—13¢h , 1880. 
1978. Tickets, E. Braubach, nhall-street, 


Lond 
1979. BAKERS’ Ovens, G. Coles, Clapton, and H. Coles, Brixton.—A com- 
Puree Bae Pontes, Sou Lond 
‘APER Baas, er, on.— 
A communication from J. A. Najean, Cc. H, nt Capet, and J. A. F. Joubert, 


Paris 
1982. Exurermye Goons, H. J. Had 8! Westminster.—A com- 
munication from A. ‘stu 
1988. Curtine ToLuEs, &c., L. O. Descham , Paris. 
1984. Conrectionary, L. Collier, jun., chdale. 
1985. Domestic Frreriaces, &c., J. Turnock, Ross. 
1986. Wirr Carns, G. Ashworth ‘and E. Ashw Manchester. 
1988. WaTER-cLosETs, &c., 8. B. Goslin, Finsbury Park, and J. J. Brown, 


1080, Daa F, Frankfort-on-the-Maine.—A communi- 
cation from G. Nolten, Dortm 


2146. Rams, H. J. Haddan, Strand, uni- 
cation from H. H. C. Sintzeuich, T. yyy rey a 1880, 
2163. Motive E. Abbiati and G. B. Siccardi, New 
UPPORTS for MACHINE UNS, e 
London.—A communication from E. G. Parkhurst, ord, Con- 


necticut.—27th May, 1880. 
2192. Frre-aros, A. Schneider and T. G, Elliott, San Francisco. 
a: 


Southampton- build- 
Caduc, Boston, U.8.—20th 
May, 
Patents on which the Stamp Duty of £50 has been Paid. 
2184. Controtime, &c., the Sreep of Marine Enoines, J. H. Smith, 
Euston-toad, 1877. 
2216. Comss, J. F. X. Fauvelle, Boulevarb Bonne-Nouvelle, Paris.—7th 
a. Ransome and T. J. Wilkie, Stanley Works, Chelsea, 
London.—4th June, 1877 
2180. OnpNance, W. Morgan-Brown, thampton-buildings, London.— 
5th June, 1877. 


2207. Frsrous Packines for Pistons, &c., E. ‘eens Cannons Marsh, 
Bristol.—6th June, 1877. 
2395. Screw SreaMsuips or VessEts, J. W. Sadler, Glasgow.—20th June, 


1877. 
2153. Expanpina Horse-nors, F. C. Lake, Rayne Foundry, near Brain- 
tree.—: J 1877. 


une, 
2233. Puuieys, J. Barraclough, June, 1877. 
2274. WEIGHING Macuines, H. E. Newton, Chancery-lane, London.—11th 


June, 1877. 

2197. MoRDANTING &c., Woven or Fetrep Fasrios for Pristinc, H. 
Dewhurst, Huddersfield.—6th June, 1877. 

2290. DisTILLine, &c., Grain or Matt Wuiskies, E. Vignier, Great Tower- 
street, London.—12th June, 1877. 


Patents on which the Stamp Duty of £100 has been Paid. 
1987. Carpixe J &c., W. P. Butchart, Dundee.—8rd Junt, 1873. 
Privtine, W. Willis, jun., June, 


Notices of Intention to Proceed with Patents. 
yo Spinnino Fisres, &c., J. Pearson, Golear, near Huddersfield. —29th 


, 1880. 

416. and Finnie the Hoxes in Borer &c., W. Bowker 
Manchester.—30th January, 1880. 

425. Horstinc MacHINERY, T. Birmingham, and T. J. Granger, 
Handsworth.—; January, 1 

436. Recorprnc TzLecrapPuic and other Sianaxs, C. McG. Bate, Chatham. 
—3lst January, 1880. 
Taps Cocks, A. H. Williams, New Bond-street, London.—31st 

anuary, 
Lamps, F. T. Leech, and J. 


1880. 
455. Exectric Licut H. Blamires, Huddersfield.—: 
February, 
STockKINGs, &., Bradford.—2nd February, 1880. 
Nasch, New-road, Commercial-road, London.—3rd 


February, 1 

476. SKATES, Gillett, Wol —B8rd February, 1880. 

490. Water-ciosets, W. J. Bean A. T. Bean, Cannon-row, West- 
minster.—4th February, 1880. 

494. and &c., G. F. Hopkins, Kens- 

496. Sizepyns, &c., E. ‘utr, Manchester, and J. Barlow, Sheffield.—4th 
February, 1830. 

Serrinc Swixc Looxine GLasses, &c., W. F. Simons, Edgbaston.— 


511. W. Huste and W. Brown, Bramley, near 
F. W. urst and J. Cheshire, Birmingham.—6th Feb- 
529. Marre: 


W. R. Lake, Southam buildings, 
London.—A .— 6th » 1880. 
~@. Ashworth and E. Ashworth, —Tth 


11, 1880. 
551. SecuRinG Gram Cancors in J. Thomson, Taith.— oun 


ruary, 1 
576. PAPER, P. H. H. Neuman, Brussels.—10th February, 1880. 
586, COLOURING &c., 8. P. Wilding, Rood-lane, Fenehureh- 
street, London.—A communication from G. G. Smith.—10eh February, 


1880. 
On Sexps, &c., into Cases, H. F. Smith, Hull 
a Yarns, &c., T. Briggs, Manchester.—11¢h 


623. 
communication from O. Kohlrausch. 
Lake 
February, 1 
Ebley.—16th February, 1 


Hops, or Beer, H. ore, Exeter.—12th 
627. Exrractina Taxnic Acip from at &e., H. Vienna.—A 

659. Arranaros, J H. Canavan and M. Baerlein, Salford.—14th 

664. PREVENTING the bg of Macurne Covertyas, &c., W. Lane, 

Rattway Trains, G. Dalstrém, Hultsfred, 


702. —— Tes, G. K. Hannay, Haverthwaite.—17th Feb- 
rua 

A communi the Cereals Manufacturing Company.—1/th 
February, 1880. 


729. AXLE-Boxes for RarLway VEHICLEs, W. R. Lake, Southampton- 
on,—A communication from T. Haynes.—18th February, 


742. Discuarcse Warer from Facrories, J, G. Tongue, South- 
dings, ion.—A communication from W. Knauer.—l9th 


800. &c., T. Henderson, Higher Tramere.—24th Febru- 


819. for Burtpuxes, A. M. Chancery-Jane, London,—A com- 
munication from B. Slusser —24th February, 1880. 
Secunins Borrues in Biss, &., A. Bedborough, Westminster.—28th 


february, 1880. 

890. SotpHates of AmmontA, &c., A. M. Clark, Chancery-lane, London.— 

A communication from L. Pommeraye.—28 880. 

148. Recorpine Number of Tickats Issvep, J. N. Maskelyne, Piccadilly, 
London.—17th March, 1880. 

G. L. Aston and A. Hames, Birmingham.—18th March, 


1216. Microscopic Puorograrus, W. R. Lake, Southampton-buildings, 
March, 180 communication from E. J. Molera and J. C. Cebrian.—20th 

1217. . R. Lake, Southampton- 

E. J. Molera and J. C. Cebrian.— 

a 1 

1226, Cutrtivation, T. Cooper, Great agp 

1269. House Sinks, 8. 8. Hellyer, Newcastle-street, 
25th March, 1880. 

Forwina Masses of Sopium, R. J. T. Hawksley, A. F. Hawksley, 

and H. L. Hawksley, Oldham.—lst » 1880. 

1872. the of PULLEys, &c., James and J. Jackson; 
Reading.—3rd April, 1880. 

1885. Shae or MAGNETO-ELECTRIC MACHINES, d&c., T. A. Edison, Menlo 
Park, New Jersey, U.8.—5th April, 1880. 

FEEDING Borrtues, G. Wells, North-atreet, Westminster.—13th April, 


1557. InpIcaTors, J. Casartelli, Manchester, and W. Potter, Lower 
Broughton.—ltth April, 1880. 

1619. PAPER-HANGINGS, J. Dunn, N 20th April, 1880. 
Glasgow.—22nd 

1880. 


1668. Pitz Fasrics, J. Orr 

1770. Wire Ropes, W. T. ae, Hartlepool.—30th April, 1880, 

1777. Catonic Sares, &c., B. J. B. Mills, Southampton-buildings, 
London.—A communication from J. M. Harney. — 30th April, 1880. 

1813. W. Hartley and C. M. Campbell, Stoke-upon- -Trent. 
a: 

1817. Pusne Caxico, &c., C. H. Nevill, Manchester.—4th May, 1880. 

1822. Curtine Carbs, J J. Nuttail, Heap Bridge, near Bury.—4th May, 


1880. 
1857. Top Drawine P. Thompson, Hig Holborn, London. 
rom 


—A communication Strasser.—6th 
and Drying Macarnes, L. Nottingham,—7th 
lay, 


a a 

1877. SHakine Carpets, H. Aspin, Manchester.—7th vr 1880, 

1890. Ammonia, &c., G. T. Glover, Belfast.—sth Wi 

1892. AIR COMPRESSORS, W. L. Wise, Westminster.--A 
communication from C. W. Burton.—8¢th a. 7880. 

1937. VeLocirpepes, W. R. Lake, buildings, London. —A 
communication from F. Fowler.—11th Ma: 

1946. CaImNey-TOPs and VENTILATORS, W. New and 8. Barnett, London. 
—12th May, 1880. 

1955. DistripuTine Sounp, A. C. Engert, Mills-lane, Bromley-by-Bow, 
London.—12th May, 1880. 

1970. UmpreLtas and Parasots, B, Hunt, Serle-street, Lincoln’s-inn, 
London. —A communication from W. A. Drown.—18th May, 1880. 

1975. CoupLine Burrer, &c.,G. Turton, Westminster.—13th May, 1880. 

1982. Exnisitine Goops APPARATUS, H. J. Haddan, Strand, Westminster. 
—A communication from A. Pobuda.—l4ta May, 1880. 

1984, ConFEcTIONERY, L. om jun. Rochdale. Ma 1880, 

2014. Drain Pipes, W. RB. aguire, Dawson-street, Du! —18th May, 


1880. 

2042. Paptocks, P. Loring, Portland, U.S. —A communication from W. 
R. M‘Donald and W. E. M‘Allister.—19¢h 7 , 1880. 

2105. Recepracies for HUMAN . J. Haddan, Ne 
minster.—A communication from J. L. Roxburgh and W. 
24th May, 1880. 

2136. CaLL or Sicnat Apparatus, W. R. Lake, 
London.—A communication from C. 8. Eaton.—25th May, 1880. 

2146. H. J. Haddan, inster.—A com- 
munication from H. H. C. Sintzeuich.—20th May, 1880. 

2163. Motive Power Apparatus, E, Abbiati ond G. B. Siccardi, New 
York, U.S. —27th May, 1880. 

2172, STANDS or Surrosts for MACHINE i. Southampton- 
buildings, Londun.—A communication fi Parkhurst.—27th 


May, 1880. 
2192. Fire-arms, A. Schneicer and T. G. Elliott, San Fran- 
cisco, U.8.—29th May, 1880. 
2204. Curomatic Printing Macuines, W. R. 
ings, London.—A communication E. —209th 1880. 
All having an interest in opposing any one of such applica 
leave particulars in haere. A of their objections to such ition 
at the office of the Commissioners of Patents within twenty-one after 


tions 


ending 
*624, 6d.; 3444, 6d.; 


4401, 2d.; 4408, 

Qd.; 4411, 4417, 8d.; 4418, 
6d.; 4432, 2d.; 4498, 6d.; 4496, 4d.; 
4440, 2d.3 4441, 2d.; 6d.; 4444, 2d.; 
2d.; 4449, 2d.; $400, 4452, 2d.; 
;"4460, 28-5 446 1, 2d; 4463, 6d. 


104. 


4488, 2d.5 4484, 2d.; 
+3 4492, 2d.; 4493, 6d.; 4494, 
2d. 4508, 


Holborn, ~4 Mr. H. Reader Lac 
ton-buildings, 


ABSTRACTS OF SPEOIFIOATIONS. 


Jor Tax Enctnzen at the office of 
Her Majesty's of Patents, 


8417. Proxers ror Looms, @. Burslen-—Dated 25th August, 1879.—(Not 
In this picker only two pieces of 


Prepared by ourselves 


1943. Cuarns, H. Baird, Birmingham. 
1 
Forces to overturn the Pier on the Columns rately.—®. 
: 
for the moment of stability, and we have 
9,506,441 = 228,587 x f 
and SF = 41°588 Ib. 
c. Additional Wind pressure required to overthrow Pier on 
columns separately with an initial strain on the tie-bare :-— 
Let w = the initial strain put upon each of the tie-bars by 
driving up the keys, then in the case of the ties between the 
date. 
4334, 2d.; 4339, 2d.; 4341, 2d.; 4344, 10d.; 4345, 2d.; 4346, 2d.; 4348, . 
7 4353, 2d.; 4355, 2d.; 4356, 4d. 
4389, 2d.; 4301, 2d.; 4395, 2d. 
4405, 6d.; 4406, 2d.; 4408, 2d. 
4420, 2d.; 4422, 4d.; 4427, 4d. 
4437, 6d.; 4438, 6d.; 4439, 
4445, 6d.; 4446, 2d.; 4147, 
4453, 6d.; 4455, 2d.; 4456, 
4464, 2d.; 4466, 2d.; 4468, 6d. 
4474, 4475, 2d.; 4476, 2d.; 4477, Bd.; 44/9, 0d.; 
4482, 2d| 2d.; 4487, 6d.; 4480, 8d.; 4490, 4d.; 
: 4491, 2d 6d.; 4495, 2d.; 4496, 4d.; 4497, 6d.5 
4498, 2d 2d.; 4504, 2d.; 4505, 2d.; 4508, 6d.; 
4509, —— 6d.; 4523, 4d.; 4524, 2d.; 4527, 2d.; 
4528, 2d.; 4529, Qd.; 4544, 4d.; 4652, 4d.; 4568, Gd.; 4602, 8d.; 909, 6d.; 
1015, 4d. 
*,* Specifications will be forwarded by post from the Patent-office on 
receipt of the amount of price and postage. Sums exceeding Is. must be 
e payable at the Post-otfive, 5, High 
, her Majesty’s Patent-office, Southamp- 
ndon. 


_ Sune il, 1880. 


GuLuigs For DralNnaGE AND Works, 2. Barlow,—Dated 
30 August, 1879.—(Not 
This relates to a gully for the entering sewers, 
Pareparixe, Fixisatxe YARNS, AND THREADS 
ome. Macuine Use, &c., J. Blaine.—Dated 18th September, 


2d. 
This relat & ot 
stitute for the double yarns, or two, olin or more cords linen S ticede 
hitherto in use. 
20th September, 1879. 


wo parts, viz, an outer or 
frame, to which the fia) or iid and and an 
e or rim running l with the er sides of the main 
frame, upon which the flap or lid rests when closed. 


consists in thin the edge of the ape 
another box within the “ie A suitable Sgn or 
other elastic material is at end, box, 


one 
or bears upon friction hee, + when the door is opened 
ng Wilt inunedistely clove it, 


what resembling the 


41381. ASCERTAINING AND INDICATING THE NuMBER oF Days BETWEEN 
TWO W. R. Lake.—Dated 11th Octover, 1879.—(4 communica- 


This ai combination of aseries of fixed or 
movable ets tab! with from. to 
and a seri vg mova! or pieces having in 
upon them of the numbers from 1 


4182, Raluways J. Livesey.—Dated 18th October, 1879.— 


to.a method of rails to iron sleepers so as to dis- 
relates to of suring 


4184. AppaRATUs FoR EXTRACTS OR DECOCTIONS, T. G. F. Dolby. 


Dated 13th October, 1 6d. 

rite consists of wetted or double vessel for containing the beef and 

the usual amount 

4185. M dt aber, ror Suspenpina Picturés, &c , W. Potts.--Dated 
This consis in the combination and arrangement of a moulded C tod 

with a bracket or support. 

4137. APPLIANCES FoR woe 6 Persons T0 REMAIN UNDER WATER OR 

tn ViTtaTEp Arr, &., H. A. Fleuss.— Dated 13th Oc 
relates partly to of helmets be by divers, 


between which and a 


the w and lower parts of th are 8) 
the per and between a double series 


Borrtss, &., A. Briggs.—Dated 18th October, 


The w ¢ stopper has a deep indentation or e on one 
side, into the head or projestion a latchet or 
catch, by means of which the stepper is secured. 

4140. Wuest Tires, J. L. Hancock and N. Salamon.—Dated 18th 


The tire of a bioyele ts mouilded by preference of two qualities of com- 
pounc rubber in a metal moul 


4141, ManuracturE or heen, A. M. Clark.—Dated 18th October, 1879.— 
(A communication.) 2d. 
This consists in the Ler pre corozo nut, or fruit of the 
phytelephas, in the manufacture of s 


4142. Feep-water L. Varicas.—Dated 14th October, 1879.-(A 
communication.)—(Complete.) 4d. 

This consists in “aa a dno water from the heater or main body 
the same through a centrally-arra pe ira thin stream, in 
lightly heat it a ted it reaches the boiler. It further consists in the use 

a leaky check valve between the boiler and the delivery pipe of the 
heater, m4 order that the said delivery “4 may be kept su with 
water from the boiler at times when | 0 pees are not at work, and 
thereby the burning of the said pipe preven 


4143. FOR W. @. EBdghill.—Dated 14th 
October, ‘ot proceeded wi 
The caste: to move noiselessly or nearly so, an 
elasticity their surfaces which pon any jar in 
supported on them. 


4144. Trearment or SHort Coarse AnimaL Harr, L. Hamilton.— 
Dated 14th October, 1879.—(A communication.) 4d. 


This relates. to the process of treating short coarse hair of cows, &c., 
with a axl of caustic potanh or of caustic ie; 
out su the 


washing out such solution in water, and then su! 

fibre to an acidulated bath. : 

4146. Treatment or Coarse Ham, Hamilton — 
Dated 14th October, (‘A communicat 4d. 


Thi consists fn process of trex &e. 
solu’ mersing 


by 
it in an alkaline pr reg 


4146. Riéisrerinc Measures or Space, NuMBER AND Time, &., J. Lucas. 

—Dated 14th October, 1879.—(Not proceeded with. 

A slot-bar is fixed in a vertical or other position before a grooved disc, 
fixed on to and turning with the axis of motion, or a hand or slot bar is 
fixed on to the end of the axis or spindle, to which the measure or 
amounts of ys and time, or fluctuating to be 

are communicated, so as to sweep vound after the manner of the hand of 
a a clock, but free to move in either “direction. 
4147, or LeaTHeR, IV. Morgan-Brown.—Dated 14th October, 
879.—(4 communication.)—(Complete. 

This relates to the process of forming articles of priveriend inten 
which consists in pressing the powder for a definite period in mou! 
heated to a definite temperature. 


4148. Curoxize THE RECEIPTS OF Fares, &c., J. 7. Abell. 

chee ven to each w mn into a 
slit in a case ; the check in falling presees “pon a lever and thereby 
an arrangement of which turns a finger mounted on 

exterior face of such case ; this finger ages on a dial the amount 
of fare in pence. There are also sim fingers and dials representing the 
amounts taken in shillings and pounds. 


FOR AND Pumps, J. Evans.—Dated 14th October, 


tone relates | to reversible vulves for steam and other éngines ane 
reversibly ically moved valves i pumps, and consists 

pad the valve with two faces, one being thi fller to a 
three port slide, and the ater bet the ef face 
and an exhaust port on each side thereof. 
4150. Inon Fencina, W. Hayward.—Dated 14th 1879. 

The fencing is constructed with fiat solid bars having rounded d ages or 
with oval solid bars, or with square tubular bars or oval tubular bars. 
4151. Boxss, Cases, &c., W. R. Lake,—Dated 14th 1879.(4 com- 

munication...) 1 

The cardboard or other materlal isso ct, sha 
blank may at any time be readily 
relative positions as to constitute he bes. 


necting ray means 0 
which means the se’ and se 
train are connected together. _t 


4168. Ras TRAMWAYs AND Ratways, J. P. Spence and R. Elsdon, 
—Dated lath October, 1879. . 6d. 
consists in the construction of rails with lateral Phage ager or oo. 
jections to co! ding or recesses in 
with la! channels or recesses adapted to correspon: os oF 
projections in the chairs, in such wanter that when the 
chairs a continuous longitudinal cavity is either 


weeh th te 1 rail or bet the 
bie material the purpose rails the 
out bots, spikes, &c. ‘ 
pred or 7 A. Busche.—Dated 14th October, 


te different widths and 


‘or 
employment of 
to 
pe 
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4 AIR FoR THE Evaporation or Ligutps, C. Kingaford, — 
led October, 1879 (Not with. 
ng the evapora- 


This relates to the employment of heated air for e 
tion of liquids in chemical und other manufactories, 
4166. Miners’ Sirety LAmps, X. C. Strelley—Dated 14th October, 1879. 
For the perforated metal ngewe y | employed is substituted a material of 
a low cond substances mit of 
extent of surface 


and from the interior of the-lamp so as to lessen 
#107, Exornes, A. Wallis and C. J. Steevens.—Dated 14th Octoder, 


mule consists, First, in driving the governor of a steam engine by 
whereby the speed of the governor to that of the 

ean be varied while the engine is working ; eet ee agricul 
Sextehie, or self-moving engine extending beyond fire-box, yp side 
and crown plates haces 


tes to receive the shuft 
4169. Preservine Stream Borers, &., J. M. B. Baker.—Dated 14th 
October, 1879.— (Not proceeded with.) 2d. 

This consists of com composed of asphalte, vatt' 
cement, and when to make the composition a non-conductor 0 
heat granulated cork is added. 

4160. Kxons TO THEIR W. 8. Codner.—Dated 14th 

The indle screw-threaded ed, 
anda fiy trot is 
and a sock: ot pee sorew aded ext A 

being 
of the said fly nvt. — 
4161. Woop Movnbine or Corrina 1. Llewellyn.—Dated 14th 
October, 1879. —(Not .) 2d 


The table is almost to the present ear ) 
except that the end is pri to receive a movable of oie 
carriage for the cutter 
Urinisine SPENT an Liquors, W. Cormack.—Dated 

1879.—{ Not with. 

Thies relates to treating the spent or acid liquors with various 

salts and materials. 


4163, anp Parasoxs, J. Jarman.—Dated 14th October, 1879. 
—(Not proceeded with.) 2d. 

This relates to forming the top end of each rib with a solid 5; cal, 
or ball, or other suitably shaped substance, which fits into a co! nd- 
ing hole formed in a top and bottom plate, and the two patos being 
screwed or otherwise secured together, confines the ball or other sha) 
substance in the said hole. 


Woot, &c., I. Bailey and T. Firth.—Dated 14th October, 


This consists, the of convex gill combs or fallers 
and nipping jaws, ding form, for the 
urpose of giving the tuft of of wool a suitable shape previous to their 

ng ma circular comb with the noil end out ndly, 
in the cpieyunenh ofa ee apron and transfer comb in conjunc- 
tion with the nipping head. 
4165. Pumrisa APPARATUS For Mines, &c., 4, M. Clark.—Dated 15th 
tn, xhausting engine brought 
co) n ing an or 
in communication with one or more atmospheric engines, the said 
engines working the plu of one or sev force pumps placed one 
above the other, the lowest pump forcing the water up at Phe one next 
above, and from the latter it is forced to the one next higher, and so on 
until the water reaches the highest pump, when it discharges into a 
drain which conveys the water away from the location of the mine. 
4166. Carsurertine Arr, &c., 4. M. Clark.—Dated 15th October, 1879.— 
(A communication.)—( Not with.) 2d, 
This consists in the use of a es or pressure blower driven by com- 
— power, and connected by pipes with the receiver of the carburet- 
apparatus, whereby atmosp! “ny air is forced into the receiver and 
carburetting chamber, and a uniform pressure maintained. 


4167. FoR Bepsteaps, C. H. Davies.—Dated 15th Octoder, 


This consists of a series of short strips or papaya hoop iron or its 
equivalent loosely rivetted or jointed together, so as to form a reticulated 
structure, having meshes or openings of any ped nok polygonal form 
og | (preferably hareninad) and fitted with one or more coiled springs, 
AND Cuimngy Cow1s, A. Hall.—Dated 15th October, 
879. 

This consists in the use or employment of four or more radial tubes of 
cylindrical shape fitted or attached to the neper. ex part of a vertical or 
pipe or at ected with the place, 
spot, or appli fetid Sauer or smoke are gene- 
Tatea or 


4169. Vatves anv Cocks, H. Simon.— Dated 15th October, 1879.—(A com- 


This relates means of with the packing ordinarily 
employed. 

4172. AND PERCUSSION B. B. Hotchkiss,—Dated 
this conse partly use of a pl of three parts, an 
external case of metal, a central pin and @ metal 

between the two, 
ror THREAD; J. W. West. —Déited Usth Oeto- 


rela’ 
tes partly to the means of transmission of motion, 
4174. ps a RAILWAY AND OTHER WHEELS, @. Cotton and C. H. Smith. 
15th October, ory 
_ Two pairs of horizon: rizontal ro ; two rolls revolve in con 
ions in a fixed frame, oe two. port be in contrary directions in 
sliding frame, Six or other convenient number of rollers work in fr frames 
be slide vertically above and below the wheel being rolled, and these 
ers are for forming the tread or periphery of the wheel, and one of 
these rollers is directly above the centre of the wheel being rolled, and 
another below the centre. 
4176. Wiens ror Bicycies, &., J. C. Morrell.—Dated 15th October, 


This consists in the construction of a metal tube tire fitted with india- 
rubber or other suitable absorbent. 
Surraces, D. Littlehales.—Dated 15th 
1879, 
or un 8 
ions 0! e ornament are ex or 
varnish. this then polished or lacquered. 
Licutinc HyDROcCARBON AND OTHER Lamps, F. R. Baker.—Dated 
e mi e purpose of a 
automatically lighting the same and the lamp wick simultaneously, 
4178. &c., F. Ransome.— Dated 15th October, 1879.—(A 


Tile consists ot paper.in 
cons: a we or 
wherefrom determ: of the 


holding appliance or 
179. Waist Banps or Betts, &c,, W. 8. 15th 
October Not proceeded with.) 2d. 


be conveniently withdrawn and pele iy as di 


ts in forming part of the waistband or other suitable article 
of india-rubber or elastic material, which is enclosed in a sheath or case 
secured to the india-rubber or elastic material near its centre, so that the 


band can be drawn out from each end of the sheath or case. 
4180. Hearing Rattway &e., W. Lake, Dated 15th 
October, communication.) 4d. 
e lique: eat of Buc! ces a 
egree of “of fusion, 0, ¢ the said lquetied sa 
introduced into the objects or places to be 
sensible ciloric, but aiso their latent caloric of 
Wyatt —Dated October, 1879. 
This relates to the application to the construction and ortiamentation 
of mantel-pieces of wooden -shedens 
4182. Licntixa CarRiaces with Gas, G. Gore.-Datéd. 16th 4 
October, 1879.—( Not preemie’ with.) 2d. 
This relates to apparatus for the manufacture of gas. 
4188. B. Furlong.—Dated 16th Oetober, 1879. 


(Not 
This re fe tothe combination ofa tank and dise 
vided with radial bladés and 


& cone and a quick coarse 


combination with a bottle the interior of the ps of which is forme with 
a female screw thread, and with a female con 


conical part of the stopper. ; 
4185. agp Corrox,. &e., J 


mids consists, First, in the method of constructing and adapting the 


traveller, Wheteby to run contact with the oop during 
varying diameter ; Secondly, in the method of making the 
mova! 


4186. Honsestons, 7. Job.—Dated 16th October, 18T9.—(Not procented 


This consists in mal the treading surface of the shoe with corruga- 
tions thereon, and with divisions between the same. 
4187. Mutiece Coryine or Wairina, &c., P. Jensen.—-Dated 16th 
October, 1879.—{ A communication. )—(Not proceeded with.) 2d, 
The composition is made of een ue, refined sugar, calcined 
chloride of natrium, distilled rine on wish | or without 
addition of carbonate or of stro: 


“108, Enaines, J. Walker and 16th Octoder 


This co in the combination in a stéam of 
= ers radiating from a common crank ith a peculiar valve 


4189. Execrric TERMINAL Insutators, 
Crighton.— Dated 16th October, 1879. 

This consists in a terminal or shackle tnvulaor, of the employment of 
an insulating hollow conical body bolt for 
receiving the strain of the aerial wire, the sz said hollow conical body having 
alternate annular or surro’ recesses and projections for preventing 
the continuity of damp. 

22. Hoop Iron, &c., W. H, Carmont.—Dated 16th October, 1879. 2d. 
This relates to mode of combining steel with iron. 
4191. Apparatus For Mecuanicatty Coo.ine Air, &e., J. Bell and J 
J. Coleman.—Dated 16th October, 1879. 1s. 

This relates to the application in various interiors and — various opal 
poses of m cally cooled. air, that is, air cooled 
as to yield motive power after having been com dad conled w 
in a state of compression 
4192. CcRLING AND Feit and Richardson and 8. 

fot proceeded with.) 2d. 

U; a frame is sup riod «tale having fn the centro an opening 

in an oval frame ded 
with a brass ring formed to suit the shape and width of the The 
table also supports the pes ya which are made in two parts, and which 
are capable of being moved spare to receive the frame and hat between 
hon drawn together form a perfect oval enclosing the frame 
an y: 


4193. Dverna, F. G. P. Thomas.—Dated 16th October, 1879.~-(4 communi- 
Not proceeded with.) 2d. 


cation. 

This relates to producing on vegetable fibres blue shades, similar to 

‘hone produend, by. indigo by means of a colour known in commerce as 

induline for cotton. 

4194. “HOLE Sewina Macuines, W. 

'79.—(A communication.)—(Not with. 

This relates es partly to a device which will allow ‘the ‘button-hole to be 

left partially worked, and consists of a foot rest, a button-hole guide 

slot, a shifting slide, and a shifting lever. 

4196. Osiers, J. Barthes.—Dated 16th October, 1879.—{ Not pro- 

ceeded with.) 2d, 


The osiers between adjustable feeding rollers oa in hese 4 
mounted on the platform table f the machin On leaving 


| rollers they are operated on by vertionl which 


bruise, split, or rip their bark. 
4107. CLeaninc THE AIR Spaces or Frre-crates, 7. H. Mills.—Dated 


16th October, 1879. 6d. 
This consists of a clearer formed with fingers to enter the air spaces of 
a fire-grate bottom, and arranged to slide or to be moved to and fro, so as. 
to clear the said air spaces. 
4198. Tramways, W. 7. Gunson.— Dated 16th October, 1879. 6d. 
This consists in the use of granite or other stone or cast Fem ari 
cut with longit es, whether with dovetail or paralli 
er 


1 grov 
combinatiort with a bedding for the rail of natural rock or 
asphalte, lead, gutta-percha, india-rubber, or other such like elastic or 
semi-elastic cube ances, and whether such bedding be extended to the 
sides of the rail or not. 


4199. Drrine 17th October, 1879. 6d. 

within a room or shed 60 as to form 
rnately wide ve avenues narrow avenués, 

or hollow walls, and heated air or gases is impelled through the wide 

avenues or passages at or near the top of the chamber or shed, such air or 

gases passing off through the narrow avenues, passages, or hollow walle, 

4200. Permanent Way, C. Pieper.—Dated 17th October, 1879.—(A com- 
munication.) 6d. 

This consists in the combination two 

e ve of the an 
thus constituting a longitudinal sleeper. ™ 
4201. >i Borers, C. Pieper.—Dated 17th October, 1879.—(A commu- 
nication, 

This consists in the combination of the sh 
doors, two or more steam domes, with smoke tu 
of them, and a grate divided into one or more sections by fire- 

4208. Catoric C. D. Abel.—Dated 17th October, 1879.—(4 


ts in regula the f the engin 
wer e 
and o in with ith two throttle valves 
on the aie supply, in such manner that either the igs ot of the air su 
is caused into the furnace, or that a portion thereof is ca 
or tnd i ood t whole ot 


the 


4204. Ink ror Printina Bankers‘ Cueques, &&., A. A. Nesbit.—Dated 
October, 1879. 4d, 


lates, a of similar nature a paste or 
tion by mixin, 


, which will not “he 
form a sracoth composi- 


g the powders together 
ve lour or or pigment’ 
tion with the base. 
4206. Tramways, J. Kerr.—Dateil 17th October, 1879. 

This consists of iron trough-sha: charged or or filed 
with concrete, and pu: at suitable distances apart when intended to be 
used fongitudinally’ with the rails or exactly to the gauge required when in- 
tended to be used transversely thereof, and fitted with forged clips rivetted 
bors Lag unched parts in sucha way as to come alternatel me the o; te 

the rails, all such bein, ected previously to 
that the rails can be and secured in position simply 
passed between the side clips or by bendin 5 ee 
thereunder, and secured when required 
4 ond side of the 
the sleepers when embedd: and packed to a level 
the top with conerete. 


CTURING SPELTER OR Zinc, P. Justice. Dated 


MANUFA 
17th 1879.—(A communication.) 
nected series, wi fire su 
tion with inlets for the admission of air into or intermediate of the 
several chambers. 


wee Bair ror F. Pigall.—Dated With October, 


6d. 
consists an artificial. bai the hooks of 


isos. Portabois.—Dated Vith Getober, W879. Ad. 
relates to a calendar in which the watch or 
giving the hours omant be wound + once daily be A setting in 
motion the wheelwork forming the calendar. 
. ANTI-FRICTION ror Surps’ L. Walker. 
Dated 17th October, 1879. fot proceeded with. 
The rings and rollers ave in bax with fiat haviily 
10. Action ror Upricur Pianorortes, WV. 4. Waddington.—Dated 


pint by th baer. the string to take 
int struck by the hammer. 
vor Boots on SHors, H. H. Lake.—Dated 17th 
or, 1879, ication.)—{ Complete. 
consists ays formed of two pieces and Pro- 
vided with a series of gates 
12. Poniryixc Fused Inon on Sreen From Puosrnorus, 
&c., P. Jensen.—Dated October, 1879.—(4 communication.)—(Not 


with.) 2d. 
consists in Picting into the pany metal alkalis, or carbonates of 
Es or dolomite, or caustic lime, each separately, armas these 


or or mixtures of some or all. of them, . 


pid mo with chloride ot sodium, or nitrate of soda, sesquioxide, or 


oxide of iron, or cinders of oxidulated iron, or com! with a, 
‘without 


all of these materials, with or of 
plackwad or pyrolusite in a powdered state. 


fire-box, water tu : 


means of 


4129 
= 
4138. Manuracrore or Nats, W. R. Lake.—Dated 13th October, 1879.— 
(A communication.) 6d. 

This comprises a fixed central anvil on which the nail rod is carried by 
suitable mecha: : 
rotating wheel 

This consists in adding powde: ye, colour, or ent, soluble in ; 
toa and or the 
4 
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4213. Heap Stasis ror Preventive C W. H. 
Farran. - Deted 17th October, —(Not proceeded with) 
This relates to a metallic cage or m' 
14. a and J. Hobson.—Dated 17th October, 1879. 8d. 
4 hinery for actuating the loose reed ; Secondly, 
to machuery for stopping the loom when given length of loth han ben 
; Thirdly, oes iting the yarn beam ; Fourthly, 
to horizontal treading motion , toa temple for weaving heavy 


4216. Srzam Navvies, J. 7. Parlour.—Dated 17th October, 1879. 
ves, picks, or other tools are mounted upon 


4217. Lamps for W. 17th October, 1879. 6d. 
This consists in ee eer or other irregular sha substances 
resembling or shot, wherewith the 5 is filled between 
the usual outer gauze covering of mining —— and the inner 
tubular formed wire gauze or metallic chimney of lamps. 
CoLcoTHaR, on JEwELLers’ J. F. N. Macay.—Dated 17th 


October, 1879. 4d. 
at one operation of ferric oxide and 
or ferric sulphate, chloride cf sodium, and 
4219. <ee H. J. Davis.—Dated 18th October, 1879.—(Not proceeded 
This consists in providing a grate or basket, into or underneath the 
bottom of which thore is placed one or more burners for the eonsumption 
of gas or of a mixture of gas and air. 
Cutler.—Dated 18th October, 1879.—(Not proceeded 


) 
This in so connecting the tink 
break the joint ee that neither ee concentric lines 
of rivets will exist, and that no line of rivets will be greater than the 


length of one sheet and the breadth of the next one. 
4221. Maxuracrure or SutpHate or Potash, A. Dupré.—Dated 18th 


“This relates partly to the manufacture of sulphate of potash direct 
from schonit by means of lime. 


4222. Frow or Gas, &., A. A. Joy.—Dated 18th 


October, 1879. > 
This consists, First, of a valve seat soning down into the lower 
chamber, so that the valve is not eff yy the current of entering gas; 
Secondly, a movable tubular s support for "Zajustable weights upon the 
valve spindle ; Thirdly, a method of ucing a communication between 
the space above the diaphragm and the open air, and in combination with 
ascrew cap or plug for closing such communication. 
4223. Biow Pires, J. Mallol.—Dated 18th October, 1879.—(Not proceeded 
with.) 2d. 
To the stem of the valve is adapted an adjustable screwed collar with 
a milled rim or phery, so that upon a lever being depressed the collar 
can be set so as to prevent the return of the valve to — any neem | 
position, and thereby obtain any d opening thereof and suey ot 
gas, quite irres: ve of the blow pipe ayer Nagel, in the hand, or 
up from the soldering pan, and so that the cc: can be again set beak 
and the lever manipulated as usual ~ proceeding with ordinary work. 


4224. Arcanp Burners ror Om Lamps, R. M. Seeck.—Dated 18th October, 
1879.—(A communication.) — (Not — with.) 2d. 

In order to raise and lower the wick in an even manner two pairs of 
feed wheels are provided, the same being so situated as to act upon the 
outer periphery of the open tubular wick. 

4225. Pire Jomnts, G. H. Ellis and C. L. Light.—Dated 18th October, 1879. 

—(Not proceeded with.) 2d. 

spigot end of the pipe is formed hemis: 
ispherical flange, the interior of the socket 

spigot ond of the pipe is formed an ann 
being formed in the socket, so that when the 
within the other the said ves will qormepand, < one or more openings 
on the periphery of the socket communicating with the annular groove. 
4226. Bianxket, &c., FoR HEATING OR B. de Pass. 

— Dated 18th October, 1879. A communication.) 

This consists principally of a single conducting tube or pipe for con- 
ducting a x any Beg cooling fluid, composed of one piece or of several 
jointed t always the essen’ feature that the 
several of the tule are united 
fabrics, bands, or the like, and folded parallel to each other a certain 
number of times in the same place. 

4227. Provans, J. Cooke.—Dated 18th October, 1879.—( Not proceeded with.) 


This relates to a means for turning over the mould boards and shares 

without tilting the plough or pl beam, 

om. ! BREECH-LOADING SMALL-aRMS, H. Walker.—Dated 18th October, 
8d, 


This consists principally oe the construction and combination of parts 
for cocking the hammers of drop-down guns, and for unbolting the 
barrels of the said guns. 

4229. Licutinc anp ExtincuisHinc Gas ~ F. H. F. Enge.— 
Dated 18th October, 1879.—(A communication.) 6d. 

This apparatus consists of two parts generally, as wu 
for opening the —_ of the gas to the burner or fighting _ 
extinguis! , and the lower part, oh oe serves as a regulator 

against the cnidentel fluctuations of the pressure of the gas. 
4230. Spreapinc or Distrisurinc Manure, C. Kesseler.—Dated 18th 
October, 1879.—(A communication.)—(Not proceeded with.) 2d. 

This consists of a distributor ha at its bottom a hinged trap, the 
closer or more distant position of w: will determine the quantity 
distributed over a given space of soil. 


4231. WasHine, Wrincinec, AND J. Read.—Dated 


in form, on with a 
of the 

the perip! the 

ve, a similar groove 

o ends are placed one 


18th October, 1879.—(Not proceeded with. 
This relates princi to the foaterey the WS , the 
false bottom, the rollers, and the interm te wheel and pin for putting 
he apparatus in and out of gear. 
4232. Curtixe Suapine Woon, J. Richards and E. Atkinson.—Dated 
18th October 1879. 6d. 


This machine consists of a central planing cylinder with two adjustable 
tables, one at each side, which tables are mounted on radial links, so that 
they will move in the arc of a circle, and be always equidistant from the 
axis of the planing cylinder. 
4233. Manuracrure oF MURIATIC AND OTHER ActDs, &c., G. 8. Hazle- 
hurst.—Dated 18th October, 1879. 6d. 
A tube of small diameter is placed over the liquor receiver, and over 


the tube is a receiver, also serving as a supply cistern for water, 
which trickles ugh the tube and meets an ascending stream of 
led from a erator to the tube. The tubes are filled with a baffi: 


down pipe an en through a sloping discharged by a steam 

jet injector into a vertical pipe about isin in d diameter, Gandy packed 
with coke, down which a stream of water trickles. 

4234. Macuines ror Priytinc CoLOURING AND 
Grounpine, G. W. von Nawrocki.—Dated 18th October, 1879.—(A com- 
munication. )—( Not with, 

This consists in fe employment of an elastic roller covered with felt 


or other suitable by means of which the colour is taken from 
the colour box to the block printing roller without the intermission of an 
endless felt cloth. 


4235. Macuine ror ScRaPING AND SWEEPING Streets, Roaps, &c., R. B. 
Phillups.—Dated 18th October, 1879.—( Not with.) 2d. 


Two revolvi are suspended from a frame and ar 80 as 
to throw the sw towards the centre of the machine and into . 


inclined gutter, — upper end of which projects over the back 
eis attached. In the gutter isan endless 


4236. SienaLiina, ConTROLLING, AND REGISTERING THE STEERING OF 
Vesseis, H. 20th October, 1879.44 commu: 

This consists of an Regen wherein the movement of a hand 

at the oo stati caused to bring a pointer at such station to the 
order on a dial, and at the same time by means of 

rods, or chains, to b a pointer at the pF 
station to the corresponding order on another dial, such a tus 
furthermore so that the helmsman in moving e rudder in 
obedience to such order brings two other pointers, situated ‘respectively 
at his own station and at the officer’s station into positions coinciding 
with the positions of the first-named pointers. 


4237. SiLK anp Satin PouisHinc APPARATUS, A. C. Henderson. 
20th October, 1879.—(4 communiation.)—(Not proceeded with.) 4d. 

Two bars with steel, iron, copper, or horn blades rounded at the 
extremities, and arranged a y, are applied one above and the other 
, the blades that they do not meet one 

another, and polish both sides at ‘the same time. 
4238. ery AND HEaTING by Gas, W. H. Tasker.—Dated 20th October, 

1879.—{ Not proceeded with.) 2d. 

is placed a holes to - 


tube also having 
holes. The te the 
air to the gas. 


VARNISHING HEALDS OR 
HEDDLES, and 8. Cook. Dated 20th October, 1879. 6d. 
of a fitted up with flexible endiess bands or 
belts w: round pulleys or diums, which always travel in the same 
direction. this endless bolt or bund are attached a number of bowls 


with spring hooks, which travel on iron guides or tramways. 
4241. Srzam MACHINERY For Suips, 7. Davison.—Dated 20th 


condenser, with one or more air pumps for the 
also with wee Ye for forcing the 
denser, and also with feed pumps to supply the “the 


4242. Warer 7 4. Prunier.—Dated 20th October, 1879.—( Not 


consists of a regulator composed of three parts, First, a ball regu- 
lator or centrifugal force governor ; Secondly, a return piece ; Thirdly, an 
apparatus acting directly on the valve or hatch. 
4244. Boxes on Recerracies ror Biscuits, &. 
slide is em: on com: 
ont one fixed to the stand 
= — centre com ment to ~~ portion 
similarly attach e other compartment, so opening 
the fox the are drawn out of the cylinders so as to secure the 
requisite and afford the necomary play 
4245. Umprexcas, &c., J. Emden.—Dated 20th October, 1879. 6d. 
To the wy end of a tube is fixed the notch with indentations or 
to receive the ends of the stretchers ; at the other end of the 
tube is an annular , and on the outside of the same is fixed a tip cup 
for the purpose of ving the tips or ends of the ribs. 


4246. Toornine Saws, d&c., H. Theaker.—Dated 20th October, 1879.—(Not 
abolished, and 
iprocating 


support carries the revolvi: 
which also carries the olving heed 


4247. Honsesnors, R. Marsden.—Dated 20th October, 1879.—(Not 
ceeded with.) 9d. 


2d. 
This relates to the method of securing removable caulks or pegs. 
4248. Measurinc Woven Fasrics, &., J. G. Wilson. — Dated 20th 
October, 1879.—(.A communication.) 6d. 
This consists principally of a measuring drum mounted horizontally in 
a framework. 


4249. Metronome, J. G. Wilson.—Dated 20th October, 1879.—(Not pro- 
ceeded with.) 2d. 


A metallic or linen riband is secured at one end to a drum within a 
box, and the other is provided with a weight of cylindrical form. The 
drum is mounted upon a spindle, which has a knob at one end to wind 
or unwind the riband. rtion of riband serves as a 

i ting the time, for which purpose it is provided on 
one side with a scale showing usual times in music, and the other side 
with a scale indicating other musical times and their denominations. 
4250. Steam Enoines, 4. Metcalf.—Dated 20th October, 1879.—(Not pro- 
ceeded with.) 2d. 

This relates to steam engines wherein steam does duty as high-pres- 
sure steam during the movement of the piston in one direction, ote 
low-pressure steam during the return movement. 

Curesr, A. P. Van de Water.—Dated 20th October, 
1 5 

This consists in washing cheese in a solution composed of rectified 

pyroligneous acid and water. 


4252. CaRBURETTING APPARATUS FOR THE MANUFACTURE OR ENRICH- 
MENT OF ILLUMINATING Gas, W. R. Lake.—Dated 20th 
(4 communication.) 

The enrichment of the gas is effected b 
essences. A warm current of air is 
a series of superposed trays, and 
vapours, and passes to the gas-burners. 
4253. Manvuracrure oF MAGNESIA, A J. Boult.—Dated 20th October, 1879° 

—(A communication.) 

This relates to the of by means of calcined 
dolomite, and the precipitation by the lime ot the calcined dolomite of 
the magnesia salts dissolved in water, of ctures, notably 
those of chlorine, those where cupreous pyrites are treated in the wet 
way. 

4254. Va.ves ror Motive Power Enatnes, &., F. W. Unterilp.—Dated 
20th October, 1879.—( Not with.) 4d. 

The valve consisting of a tube wetien 1 in a cylindrical opening provided 
with lateral steam passages, which are closed or opened as the valve rises 
or falls. The admission and exhaust valves have their seats in the same 
tubular casting which forms a cylindrical lining to the valve chest, and 
= opposite sides of a horizontal partition which divides the tube into 

wo parts. 


4255. Hoistine anp WinDING P. Jensen. —Dated 20th October, 


e unrolled 


means of oils or mineral 
h a carburetter, having 
mes charged with combustible 


1879.—(A communication.)—( Not 
On the shaft of the ed a boss formed with an arm 
which passes within the interior of a ne wheel, and is ded with 
the brake drum when the e band is 


a pawl the teeth in 
applied by a lever. 
4256. Switcues anp Sienats, C. W. BE. Marsh.—Datec 2st 


This consists in the arrangement and construction of a lever and crank 
or combined apparatus for actuating a ane switch or sy nen 


inside the ‘‘ short cf for 
is recessed or hollowed to hold the 


ratchet wheel tis placed alist in from the centre of the 
ratchet wheel, and a stop is 
the pawl or click to rest inst. 


carried by the back 
the top and sides an wilds outing 


Foop TaBirrs, W. J. Jones.—Dated 2ist October, 


1879, 

This consists in the process of making com; or consolidated food 
tablets in the shape of cakes, biscuits, or from the flour of 
lentils, , oats, wheat, rice, pearl barley, or maize, either finely or 
coarsely groun 


4263. Bicvcres, 8. B. Wollaston.—Dated 2ist October, 1879.—(Not 
ceeded with. 


2d. 

This relates to the application of improved propelling mechanism. 
4264. Fo.ine Stocks, R. Kilburn, sen.—Dated 21st October, 1879. 

Oscillatory motion is {mparted to the 
by means of a crank and connecting 
4266. Pires anp CIGAR-HOLDERS, J. no ae —Dated 21st October, 1879. 

—(Not proceeded with.) 2d. 
This relates to the employment of a te purifying the smoke, 
arrangement of the in such 


and consists chiefly in reservoir manner 
that the liquid therein cannot escape, no matter in what position the 
pipe is held. 
4267. Boxes yor Matcnes, &., H. F. Lohr.—Dated 2lst 
October, 1879.—(Not proceeded with.) 2d. 
The box is formed of two parts ae or other suitable sha) 
one part for the receptacle, and the other part for the lid or cover ; 
intended for the rece; je is stamped or cut out and so formed and 
nt —_ the sides meet the ends, and a groove is made along the ht 


the receptacle for the cover to slide in; the cover or lid is 
chunped ox auh ont, and the edges so formed as to enter and slide in the 
before-mentioned groove. 


4269. Manvuracrure or Paper, &c., W. wf Sommerville and W. Malcolm. 


bre. In the — are cylinders, which up the water, which is 

delivered through the hollow spindle at one —s atid they are each fitted 

with rows curved, or teeth to act upon the fibre. The 

fibre is then passed through long tooth revolving rakes. 

4270. SpecTacLes AND J. White.—Dated 21st October, 1879. 
—{Not with 


more than half the perimeter of the lens. 


4271. Crzantna Casxs, IW. 7. Doran.—Dated 21st October, 1879.—{ Not pro- 


ceeded with. 

placed with its open end downwards over a fire held in an iron 
online ee cask. The fire is oak cuttings or shavings 
or other suitable harmless fuel. The cask is under 

fire for some or twenty minutes, the smoke escaping by the 
bung-hole and air entering under the lower edge. 


Szecortne Borer Tuses, &c., W. Tully.—Dated 21st October, 1879. 


This relates to a mandril fitted 
and operating under eumatic, or in 
nation with ents or other devices om | pe arranged to be 
inserted wit 
laterally hain and cause the ex, 
the said mandril. 
4274. Grinpine anp Caustic ALKALIEs, &c., IV. J. Menzies. — 

Dated 21st October, 1879. 

This consists in the tS of goat or powdered caustic alkali 

by grinding it in the heated state, or in su 
the ding operation either the alkali itself or the a: 
air contained therein may be = hot to resist the 
alkali of aqueous vapour in the air. 
4275. Furnaces ror Steam &e., C. 7. and W. J. 
Prestwich.—Dated 2ist October, 1879. proceeded 

This consists of an arrangement w! nereby the smoke arising from the 
fuel supplied is ering from or wry same the 
particles 
are t 


feeders of 
4276. Heavy H. W. Wieland.— Dated 21st October, 
1879. —(Not th.) 2d. 


proceeded wi 
This relates to a novel arrangement of a: whereby the propelling 
force of tension springs may be to 
ond than 


to diminish grad Taras shock in the 

it as far as oc! 

4277. Cottection or Fa &c., C. A. October, 

irst, of a box 
the pu for which it is to be used ; and Ayo the particular 
neied dealing with the tickets deposited in the box. 


Dovstine anp Winpine Yarns, &c., J. and J. Horrocks.—Dated 
2nd October, 1879. 10d. 
An one combination the bobbin on which the threads are wound is 


laced on a disc or a vertical spindle in suitable bearings, 
driven by a band or othe: e from a * an drum ” or roller placed in 
bearin, ith its axis in a vi this draw dru: 


being driven by bevel toothed or fri 
end to end of the machine. 
42°79. Truck orn CarriaGe ror Conveyinc LuagaGe oR Goops oN 
Tramways, G. W. von Nawrocki.—Dated 22nd October, 1879.—(4 com- 
munication.) 6d. 
A light truck is mounted on wheels and. in ot 
coupled to one end of a tram car. Means are provided to in 
weight of goods the truck carries. 
4280. Vatves, &., T. Truss.—Dated 22nd October, 1879. 6c. 
This relates to the construction of valve motions and valves 
for traps for sanitary purposes, and also for sluice valves und 
purposes. 


on wheels ona anal panting 


or other 
4282. Loapine on Untoapine Snips, &c., W. Rennie.—Dated 22nd 
October, 1879. 6d. 

This consists in an apparatus or means fer automatically converting a 
vertical motion into an inclined motion or an inclined motion ~y oes a 
vertical motion of the matters to be conveyed, the whole resultin » aya 
the simple and continuous winding or unwinding of a rope un the 
control of an attendant. 

4283. Piate Giass, W. W. Pilkington.—Dated 22nd October, 1879. 6d. 

A crane is arranged and speraten by fluid pressure, so as to raise the 
pot containing the molten glass the required height and to turn it over so 
- to cause the contents to flow on to the casting table. The roller for 

the glass is supported by fluid pressure acting upon pistons, so 
that e rollers may be raised or lowered to allow the glass to pass over 
it after the plate is rolled. A winch actuated by fluid power moves the 
roller over the glass. 
4285. ILLUMINATING FRAMES FOR ADVERTISEMENTS ON &ec., 
A. Laya.—Dated 22nd October, 1879.- (Not proceeded wi 

This an iron ‘formed with grooves fitted the of 
carriages. e grooves, sheets 0! , carrying advertisements, are 
slid. A lighting apparatus is ia vinoed ‘in th the interior of the frame. 

4287. Reeps ror Looms, J. Gray and J. Ingram.—Dated 22nd October 
1879.—(Not proceeded with.) 2d. 

This relates to a method of forming the dents bs —_ whereby they 
are rendered less likely to be cut by the passage of warp. 


4288. Suapinc anpD ORNAMENTING Metats, M. M. 22nd 
October, 1879. 6d. 


. consists in shaping vessels or artic! 
a globular or bulbous figure or other figures yo first a= in dies 
the way or nearly drical, vessels, ha: 
their open tops 4 ——- conical flange or mouth, , placing each of ae 


and ornamenting mi 


to and 


the sai 
under pressure, so 


2200. Fasrentnes, &c., W. Macvitie.—Dated 22nd October, 1879. 


The of the fastening the rail of the u sash 
_tiepart a jointed arm, the eye end of which pon bo an on the 
foundation plate. By means of a coiled spring at ed at one end to 
the axis and at the o to the eye of the arm, the arm when at liberty 
moves to its unfastened ition. Near the handle end of the arm is a 
cross slot open at one side, and around the par? near the handle is a cam 
or curved locking shoulder, around which a nearly similar locking 
ae on arotating catch on ~~ meeting rail of the lower sashes 


4200. MANUFACTURE OF Gas, i, G. Smith.—Dated 22nd October, 1879. 


This relates, First, to the shape of the retort, which is gradu- 
ally towards the bac back ; Secon: the neg | the _~ in wi is con- 
tained a globe or sphere, and which door is to the ascension pipe, 
or wherever else or for whatever purpose bdo expedient. 

4291. PREPARING anp Sprnnino Corton, &., C. A. 
October, 1879.—(A communication.)}—( Not proceeded th 


This consists in one top Fagor to 
Ave th the sac and 


| 


and back fluted rollers, 
42092. Conso.ipatine STEEL, 2. —Dated 22nd October, 1879 . 
6d. 


Air ee eee means of a compressor ,into a receiver connected by 
pipes or tubes with the moulds in which ‘the steel is to be cast, and as 
soon as the operation of casting is completed and the orifice through 
which the molten metal has been introduced is properly closed the com- 
pressed air is admitted into the mould and the pressure is maintained 
until the metal is set. 
4293. Dryinc YARK, R. Ecroyd.—Dated 22nd October, 1879. 

This consists in yarn after sizing by upped by 
blower, the air being distributed by branch 
4205. ORNAMENTED J. A. Desmurs.—Dated 22nd October, 

an which the printed portio: 
4296. Preventine Backwarp Motion oF paca WHEELS IN PULLEY 
&c., C. Kesseler.—Dated 22nd 


Two toothed wheels are mounted, one five 
the other with twenty teeth. The teeth of th 


4207. Fioats ror Suppty Vatves or Cocks, B. Finch.—Dated 22nd 


ober, 1879.— (Not proceeded with.) 
The float is made of any suitable form, dim id , but 
of one piece, and with an open bottom, so that it will rest upon the 
water in the cistern or reservoir in ee ee being 
kept afloat by the air compressed within it by the pressure of water 
under the open bottom. 


4298. TransmiTTING AND RECEIVING SIGNALS ON SHIPS AND VESSELS, &., 
22nd 879. 8d. 


con’ a series of commutators or transmitting ‘= in number 
correspon: to the d in 

copper wires wires for communication between the officer on deck and the 
h and engi in of the e es, and 


— so that 
such key or commutator is capa le of produ om aan and that 
each key when depressed causes the transmission of ei! ier a positive or 


negative current, and thereby giving instantly, and by means of 
elty, orders and and instructions: £ ion of the 


ctions for the na‘ 


“ or vessel, and 


such orders 


connected by pipes to the exhaust passages of the steam cyiinders of the 
qj the sides of discs, a. or ton es, or frames 
i be moved up to the as the work progresses. _. 
October, 1879.—(A communication.) 2d. e or die x and a stron 
: to which the punches are fixed, po 
| 
by means of a conical plug which is made to fit against the conical flange 
: and form between it and the " 
, 1879. ot proceeded with.) 2d. 
this purpose the said short side 
spring. 
; ment in the steam ers, 18 spre y on to an endless ee 
web, which delivers it into a washing machine consisting of a long 
- in which the water flows in a - direction to the travel of 
is the distance aaa portion, of a crescent or similar shape, so that | electri 
the curve or horns of the crescent extend down at the sides and form or 
comprise considera] y 
q 


“June 11, 1880. 


433. 


THE ENGINEER. 


off 
siderably higher than previously. 
or Matt, &., A. J. Reynolds.—Dated 22nd October, 


This consists in the loyment of trays two or more times the 1 
of the distance opposite of the heating 
vided or not along one side thereof with a rack, and with cross partitions 
so arranged as‘to be moved backward and forward through a heated 
chamber when desired, thus ex of the trays and their contents 
to the hot air of the said chamber and part to the more moderate tempe- 
rature of the room in which the'said heating chamber is placed. 


October, 1879.—(Not proceeded wi: 

This relates to a means of so 
burner as to avoid the objectionable overtlow of to the glass globe or 
lantern, which is at present so common. 
4303. Oxsramine Licut, 4. Aron.—Dated 22nd October, 1879. 6d. 

This relates to a means whereby the lumi pong Marebtrens 
from metals moving in vacuo is rendered poms ot for illuminating 
purposes. 


4008, Webster.—Dated 22nd October, 1879.—(Not proceeded 


A socket is vided within the shuttle to receive the Reg or spindie, 
and in ita» catch is a) which, when the spindle is inserted, 
drops into a recess therein an holds it tight, 

CoNTROLLING OPENINGS FOR THE FLow or Liquips AND FLuIDs, 

._F. G@. Henwood and J. H. Chapman.—Dated 22nd October, 1879. 6d. 

This consists in arranging the valves or meving parts, contro 
outlets, inlets, or passages through which liquids and fluids pass, in su 
manner that the same shall be caused to rotate or shift on the seat or 
fixed part on which they rest by the action of the liquid or fluid during 
its passage. 

4306. Automatic Contact BREAKER FoR Exectric Circuits, 7. Wilkins. 
—Dated 22nd October, 1879.—(Not proceeded with.) 2d. 

This relates to a means mapa the circuit is broken and the current 

stopped automatically after a period of time more or less long. 


application of novel improved materials to form the rubbing, b q 
po or cleaning surfaces between which the rice or baer galt 


passes. 
4308. Cortep BARRELs AND TuBes ror ORDNANCE, &c., W. Palliser.— 
Dated 22nd October, 1879.—(Not proceeded 2d. 
This relates to means of increasing the strei and tenacity of coiled 
barrels or tubes applicable for the construction of ee of heavy guns or 
for other fire-arms, and of preventing the formation of circ’ ition 


4309. CoupLine anp Uncourtina Rattway Rotuine Stock, C, Barker. 
—Dated 22nd October, 1879. 4 

Each end of the vehicle is provided with a flat-sided spear-headed 
draw bar, each of such draw bars being situated where one of the usual 
coupling chains is placed or thereabouts, the place of the coupling chains 
being pied by a bell thed. cylinder or tube, such bell-mouthed 
tubes being formed with rectangular or other shaped slots on their 
peripheries, in which work clutches or jaws, which are kept in their 
normal position by means of springs or otherwise. The said cylinders 
and draw bars are connected by jointed rods to counterweighted levers 
fixed on the ends of the vehicle. ; 
4310. Fire Arma, 2. Nagant.— Dated 22nd October, 1879. 6d. 

This consists, First, in the arrang t and adaptation of the bow of 
the trigger — so as to act as a spring vice, and forming a powerful 
lever for cocking or placing in tension instantaneously the principal springs 
of the mechanism ; Secondly, the construction of the y and side plate 
in such manner that the empty space between those two parts of the 
arm may be filled by a separate piece of wood or other material. 

4312. Fernane ror Puppiina Furnaces, §. and D. Thomas.—Dated 
28rd October, 1879. 8d. 

This consists in the employment of cinder slag or bosh dirt with lime 
or limestone to produce fettling. 

4313. Kyire-cLeanine Po.isHIne Apparatus, J. 0. Spong.—Dated 

cons in arran, parts forming knife-cleaning and polishin, 
apparatus, whereby dises with corrugated 
covered with sheet leather or other suitable cleaning and fpolishin 
material are supported by their separate axes to revolve in a frame, pa: 
of which is movable, for the separation of the polishing surfaces and the 
securing sheets of such prams material to the g or 
binding the edges thereof. 


ear? Boots anp H. 7. Weston.—Dated 23rd October, 


1879. 

This consists in the application to boots and shoes of the device now 
used in fastening stays, that is with studs and slots. 

4815. Prosectites, C. Pieper.—Dated 23rd October, 1879.—(A communica- 
tion.)—(Not proceeded with.) 2d. 

The hollow projectile is not charged with the ready-made explosive 
substance itself, but with the constituent parts thereof, which are con- 

ed in separate bottles. When the shell is disc the impact 
thereby caused has the effect of shattering the bottles, whereupon the 
contents mix with each other. 
4816. Exprosive Compounn, C. Pieper.—Dated 28rd October, 1879.—(A 
communication.)—(Not proceeded with.) 2d. 

This relates, First, to a class of explosive compounds formed by mixing 
fener nitric acid with any nitro derivate of naphthaline, phenole, 
toluole, benzole, or xylole; and, Secondly, toa fos. of keeping these 
substances ready for use in such a manner that they cannot mix with 
each other before the moment when they are to do service. 


1879. 

This consists in fixing on the square ends of the cross axis 
through the body of the short collars, the inner faces of the said 
collars being provided-with shoulders, and constructing the bushes of the 
internal hammers, turning freely on the said cross axis with similar 
shoulders, so that when the cross axis is turned through a small angle by 
means of a dd lever on the side or underside of the gun, or on the 
targ of the break off, the shoulders on the collars act upon the shoulders 

. of the hammer bushes and cock the hammers. 


4319. Lace anp Emproipery, 0. L. Deschamps.— Dated 23rd 
October; 1879. 6d. : 

This consists essentially in taking from the needle bar of a sewing 

machine, the movement for operating a ratchet wheel u which is 


applied another ratchet or star wheel -which governs the . to-and-fro 
horizontal motions of the purl forming needle, 


4320. W. W. Harwood.—Dated 23rd October, 1879. 
wer 


‘ot th. 
- Ina railway locomotive the cai e of the engine consists of two pairs 
of driving wheels situated behind a y carriage, which support a pair 


4321, Srerrotyre &c., W. 7. Smith.—Dated 23rd October, 1879. 


The plate is formed with a catch or undercut projection on its under- 
side and extending its wholelength, which catch by a sideways movement 
of the plate takes under a corresponding catch on the upper surface of the 


4322. Drivinc Merat into THE Eartn, A. Le Grand and. R. Sut- 
cliff.—Dated 28rd October, 1879. 4d. 

This consists in employing a weight with a stem cane within the 
tube or pile and serving as a guide whilst the weight is and allowed 
to fall on to the head of the tube or pile. 

4324. Stor Motion SprnpLe Winpinc Frames, B. A. 
—_ . . 

This consists in mounting the steel plate on a w lever 
on a bracket under the snug rail, one end of which lever comes up 
between the board and the bobbin rail, and when pulled back by a 
slight the operative’s finger it draws the steel plate from 
reap ihe pin in the friction block, and allows the friction block to drop 

gear. 
4325. Fasrenina Hoops ron Packino, &c., M. Stanley.—Dated 

con: in fastening hoops for pack: stam ieces parti- 
ally out of their ends, which pieces preven 
at each end of the hoopin such manner that when the ends of the hoop 
are brought together the points or ends of the pieces partially stam 
Sean _ p Or pass over and under each other and make a firm vaylalding 
4827, asp Borin Macutyes, J. G. Hirst.—Dated 23rd October, 


For increasing or reducing the traverse of the and ki thi 
stroke of the lever ts same, the is“ made adjust 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHA WOLVERWAMPTO AND 
OTHER DISTRICT 


(From our own Correspondents) . 
TuE South Staffordshire iron trade is unimproved upon the week, 


The number of mills and forges wholly standing is slightly | }, 


increased, and prices are more than a shade easier, 

Yesterday — Wednesday —in Wolverhampton there was 9 
large attendance, but not much disposition’ to purchase 
other than comparatively inconsidérable ‘quantities: If there 
were many orders to distribute there was no great inclination to 

them. Sellers affirmed that orders are being held back 
in the expectation of the return of quotations to a point as 
low as that from which they when the Americans 
began to buy towards the autumn of last year; and the 
terms upon which iron might have been secured in Wolver- 
hampton indicated that that period has nearly arrived. 
Common bars were ig A sce g at £6 per ton, and medium bars 
from £6 10s. upwards. Marked were not, however, to be 
had in other than large quantities at less than the £8 per ton 
fixed on the occasion of the recent drop of 20s. per ton. Sheets 
—singles—were worth less than a week before by 5s. per ton. 
Firms who were then asking £7 15s. were nowready to take £7 10s., 
and even less, Prices were very irregular, a the makers of the 
best ees sheets quoted doubles at £i4 10s. and latens at 
£15 10s. I didnot hear of transactions at these figures. Galvanised 
sheets were in abundant supply, without much sale. Prices were 
open to negotiation, though corrugated, 26 w.g., were quoted £20 
f.o.b, .I should not have despaired of obtaining a supply at 
within that figure. 

The strip makers reported themselves to’ be ecage aig of 
work, having on hand only a few tons of orders, upon which the 
have for some time been engaged on United States account. To 
this there was one exception, It related to a firm who have 
recently booked a fairly good order for strip for prompt delivery 
in the States. The orders which are being given out by the tube 
firms are more than usually small at this season. The gas tube 
firms scarcely ever experienced a smaller inquiry than that-which 
is now reaching them. The most extensive tube firms in the 
district are employed to only a small extent, notwithstanding that 

rices have been rapidly coming down, and that discounts are 
by Ped cent. higher than they were a fortnight ago. 

ices to-day were no stronger than they were yesterday at 
Wolverhampton. Indeed, a lower figure regulated the business 
in common bars for shipment vid Liverpool, £5 15s. per ton at 
the works having been touched; and latens, though not of first 
quality, which were plentifully offered at £10 10s., were easy at 
0s. under that quotation. 

Nail sheets and nail strips were offered at low & and 
might have been bought on slightly better terms than those which 

revailed when heavy cut were a fortnight since reduced 

per ton to bring them down to 9s, 6d, per cwt, as a minimum 
at the works for 3in. sizes, ; 

Tin-plates were dull. High-class were not forward to 
sell at under 20s. to 21s.; yet, second qualities were to be bought 
at 17s, a box, and common sorts at less money. The reduction 
of 40s. in tinned sheets has slightly stimulated the business. 

Buyers acting for consumers in Russia are making inquiries 
with a view to purchases of iron to be delivered before the new 
tariff comes into operation ; but the prices they offer leave no 
margin of _ to makers hereabouts. Brass and copper sheets 
are also in large demand. 

The Government of the Czar are seeking a supply of 3500 tons 
of lead for bullet op Loge merchants are quotin 
for the order, but it is likely to be placed partly in Germany an 
partly with makers in this country. 

Holland is just now a fair customer for iron and heavy hard- 
wares—a much better customer proportionately than Germany. 

The Cape continues to buy with more freedom than distinguishes 
either of the Australian Colonies, and is an especially rs 
customer just now for heavy axles and springs for wagons and the 
like. This week’s New Zealand mail brought more work than 
had been expected, but the advices had reference in main part to 

vanised iron and machinery, but were priced at a figure which 
showed that the New Zealand markets are fully alive to the 
retrogression in prices in the home centres. 

In Wolverhampton and Birmingham there was a plethora of pig 
iron of all qualities. Cinder pigs were plentiful at £1 17s. 6d.; 
all-mine pigs were abundant at from £3 10s. to £3 15s., and high- 
class Welsh hematites from Spanish ore were easy at £4 10s. 
The firms who lately put in furnaces in this district are steadily 
reverting to their former inactivity, though, as to blow out and 
blow in a furnace means an expenditure of £1000, this is being 
done with reluctance. We know several firms who find their 
stocks accumulating with too great rapidity, and who are only 
deterred from blowing out by the hope that there must be an 
early return to a brighter state of things than at present exists. 

Coal for ironworks purposes was offered at 6s. 6d. by Cannock 
Chase firms. It became known that so difficult is it to make 
colliery property pay even upon the Chase, that two concerns 
there are about to charge hands. 

Mr. R. Chamberlain, the Mayor of Birmingham, has consented 
to act as the new president of the South Staffordshire Mill and 
Forge Wages’ Board. An early day will be fixed for the discus- 
sion by the board of the sliding scale and the wages question. 

At the whole of the limestone quarries at Sedgeley and Coseley, 
the operatives have received notice that their wages will 
reduced 6d. a day. ‘This comes about by reason of an. official 
reduction in the price of limestone which leaves Karl Dudley’s 
blast furnace sorts 3s. 6d. per ton, and agricultural and masonry 
sorts 3s. 3d. per ton. 

The arbitrators to the South Staffordshire es Drainage 
Commissioners have made a draft award for a rate for the under- 
ground drainage of the mines in the Tipton district. ‘The maxi- 
mum amount to be paid is 6d. per ton for ironstone, coal, and 
slack, and ton for fire-clay and limestone. 
against the award will be heard shortly. A few mines aretotally 
exempted from contributing. 

At a recent meeting of the South Staffordshire Institute of 
Mining Engineers, . Alexander Smith exhibited sketches of 
his agp engine for raising men from a pit in case of breakage 
in the ordinary winding gear. The machine, it was stated, was 
also valuable in building high stacks. At the same meeting it 
was decided to give the most strenuous opposition to the Em- 
ployers’ Liability Bill, for if passed it would, it was affirmed, 

‘mean ruin to many a coalowner.” 

The miners in North Staffordshire have, after being upon 
strike for a month, returned to work at the 10 per cent. reduc- 
tion. The reduction has now almost become general. Three or 
four pits have just recently been shut down for want of orders, 
and about 200 men thrown out of employment. 


NOTES FROM LANCASHIRE. 


(From our own Correspondents.) 

THE iron trade of this district continues in a very depressed 
condition, and although during the week better reports have been 
received from Glasgow and Middlesbrough, there has been no 
improvement in the market here, business: being still restricted 
to the narrowest possible limits and the lowest prices. There is, 
however, an undercurrent of feeling in the market that trade will 
improve before long, and those who are best able to judge enter- 
tain the belief that when the results of the recent over-speculation 
are worked off a tolerably healthy demand may be expected, and 
that there is no actual justification for the unreasonable panic 
which has been exhibited in some quarters, or any real ground for 
apprehending that trade is relapsing into the condition which 


in -orders, ‘and~ there is so 
further considerable reduction of the output is in con 


freely. 


prevailed a couple of years back. 
of the market may be fairly described as one of waiting. Owners 
are naturally anxious to take paventnge of the lowest possible 
and as the downward movement has not, up tio the present, 
m actually checked, there of course been very little doing, 
but the lowest-point seems now to have been pretty nearly 
reached, and if the firmer tone which during the last few days 
as. characterised the Glasgow and Middles . markets is 
maintained it may lead to some fair orders being p 
Lancashire makers of pig iron continue very badly off for 
ttle» new business coming in a 
on : 
indeed, I have heard it reported that it is not improbable that 
the Wigan Coal and Iron Company may blow out all their 
furnaces except two. For delivery into. the Manchester district 
the ~~ prices for Lancashire pig iron are nominally 50s. per 
ton less 24, but the actual selling price, if orders were offered, 
would be about 47s. 6d. per ton, less 24 per cent. 
Outside brands coming into this district are still com 
very keenly with the 1 iron, for although Middlesbrough iron 
is a trifle higher than last week, sellers asking an advance of 


at 6d. per ton, it is low as compared with ire pig 
iron, and Lincolnshire and Derbyshire irons can also be boughs 
at prices under those For G.M.B.’s 


uoted makers. 
delivered equal to Manchester, 10d. Hx ton net cash pee. 
is quoted, but ——- are almost entirely limited to forward 
delivery, and Lincolnshire and Derbyshire iron delivered here can 
be bought at from 46s. to 48s. per ton, less 24. per cent. 

The finished iron trade continues very quiet, and order# are 
being pressed for at very low In a few exceptional cases 
makers are still kept tolerably busy ; but most of them are very 
slack, owing to specifications not having been sent in for iron 
already sold» Orders for Lancashire bars, ad pee t delivery 
into the Manchester district, could now be pl at; about £6 5s. 
‘to £6 10s. per ton, and north country ditto could be bought at 
about £5 17s. 6d., with hoops offering at about £7 per ton. 

In engin branches of trade there is no material 
change to notice. A few of the local firms who have Russian 
and other export orders in hand are tolerably busy completing 
them before the close of the shipping season ; but generally there 
is very little new work coming in, and most of the shops are 
simply kept going working off old orders. Boiler makers, who 
were very busy a short time back, are now getting slack, and 
those firms who advanced the wages of their men are finding it 
necessary to return to the old rates. 

The coal trade continues in much the same position as last 
reported. All classes of round coal are bad to sell with a down- 
ward tendency in prices, and there is a great deal of short time 
being worked, many of the pits not running more than about 
three days a week. House coals now meet with only & very poor 
demand, and steam and forge coals are less inquired for. Engine 
classes of fuel are in fair demand, and the yen small produc- 
tion of slack enables sellers to maintain their prices. The average 
gentations at the pit mouth are about 7s. 6d. to 8s. for best ‘ 

to 6s. 6d. for seconds, 4s. 9d. to 5s. 3d. for common, 3s, 9d. to 
4s, for ordi: burgy, and 3s, to 3s, 6d. for ordinary slack. 

The gas contracts which are usually given out this season 
of the year have now in one or two cases been settled at very low 
prices. The Manchester Corporation, I understand, have con- 
cluded contracts for delivery over five years, and at prices under 
those of last year. The average quoted prices at the pit mouth 
for screened cashire gas coal are about 6s. to 6s. 6d. per ton. 

The shipping trade continues in avery depressed condition, and 
extremely low prices have to be quoted to secure orders, common 
Lancashire steam coal being offered for delivery at the high level 
Liverpool or at Garston at very little over 6s. per ton. 

For coke there is very dull demand, but priees are without 
material change, Lancashire cokes at the ovens being quoted at 
10s. to 13s. per ton according to quality. / 

There is no improvement in the demand for hematite pig iron. 
Sales have been fewin number and limited in extent. Prices 
have gone down till at the present moment they do not represent 
more than 62s. 6d. per ton for Nos. 1, 2, and 8 of Bestemer 
pane and No. 3 forge iron. Towards the close of last week 
several inquiries were made by continental, American, and other 
users of iron, and it is thought from this and other indications that 
some slight improvement may anticipated ere long. The 
amount of iron in the hands of second-hand dealers has been 
reduced to some extent, but there is still a fair tonnage of metal 
held in this quarter. This, however, is not likely to have any pre- 
judicial effect on the market as most of the holders of second-hand 
— are not disposed to sell at present prices, but prefer to 

eep their iron till it assumes a better value. At most of the 
iron and steel works in the district, as well us at many of the 
iron ore mines, notices of reductions in w: have been given to 
an extent of from 10 to 20 per cent., to take effect in a fortnight 
or three weeks from the present. 

The ae of metal exports from Barrow during April repre- 
sented 26,000 tons, and during May this .ton was further 
increased, thus Yer Barrow in the second position of any port 
in the United Kingdom as regards iron exports. 

Improvéments are being made at Glasson Dock, near Lan- 
caster, by the construction of a new sea-wall. 

The following gentlemen have been elected directors of the 
Whitehaven Shipbuilding Yard :—Messrs. J, G. Dees, A. Helder, 
T’, §. Ritson, J. Jacques, R. Jefferion, H. M. Mackowyie, and 
R. Allyne Robinson. 

Three thousand tons of Durham coke are consumed every day 
in the Barrow and Cumberland iron manufacturing districts. 


THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

Tue iron market for the present is exceedingly dull, but we 
notice that holders of stocks are not inclined to make any cor- 
cessions for the present. It is questionable whether any reduc- 
tions in rates will be made before the quarterly:settlements next 
ensuing, and there are hopes that before long there will be a 
recovery. Ironmasters find btisiness stagnant, but are not iti- 
clined to make any reductions in the rates of the day. For a 
fortnight at least matters will be stagnant; but then there mr 
be the resuscitation in business which» is confidetitly anti- 


cipated. 
y ren steel manufacturers are not sending out heavy orders, 


as they are unable to do so under janent 8 ation. 
Several large orders have latterly come to hand for steel ship and 
boiler plates. The former have been principally despatched 


on account of Scotch shipbuilding firms who are constructing 
specially in order to force thistrade. Steel ship-plates have for a 
time met with considerable opposition from “> pe but they are 
being gradually in the large yards, ahd are selling. more 

Rates for best qualities of mer are as follows :— 
No. 1, £20; seconds, £18°18s. Steel boiler-plates are likewise 
inquired after more freely, and are being taken for marine boiler 
builders who require light weights yet with a heavy resisting 


power. 

Coal masters find trade exceedingly bad, and notwithstanding 
a meeting of their. membérs, held for the purpose of preventing 
railway companies from placing their contracts at ruinous rates 
in their district,. prices are still on the decrease. Many hundreds 
of men are emigrating from the district as the prospect is so bad, 
and I hear that colliery proprietors are endeavouring to reduce 
the wages of miners in the East Derbyshire district. 

Converters of cast steel find a steady sale and an ws pen | 
one, but there is no accession in prices to note. File and sa 
manufacturers have latterly ordered rather largely from the ste¢] 
converters, but the weight of business done is hot much above the 
ordinary. Turning to the staple trade of the town I notice the 


In the meantime the condition 


4300. Exrractine THE FisreEs FROM TextTILE PLants, C. Autier.—Dated 
22nd October, 1879.—(A communication.)—(Not proceeded with) 2d. 
The stems of the plants are subjected te the action of heat, and the 
exterior cortical can then be -strij or-drawn off. The bands 
4302. Raitway CaRRiace Roor 0. G. Pritchard.—Datel 22nd 
4307. CLEANING, AND Po.isHine Rice, &c., B. Brasier.—Dated 
22nd October, 1879. 8d. 
This relates, First, to the application of a new mode or means and 
appliances for removing the dust and husks or shive from the casings in / 
which the various operations are carried on; Secondly, the use and 
openings. 
| 
of slide valve cylinders ona plate, placed in position to act boct a 
crosshead and crank rod on the crank of the nearest driving wheel on ' 
each side of the engine outside of the wheels. 
{ 
14 
| 
i” 
ha 


- and competition has quently 
wee day has passed there will be little alteration 
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THE ENGINEER. 


country houses are a shade busier, but those engaged on foreign 
work are scarcely'so well émployed'as was the case a month ago. 
Since Whiteuntide orders for cutlery have materially fallen off, 

b much keener. ‘Until 


THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


Durie the week prices have been a little stiffer than they 
were last week. This was due partly to the belief that the pro- 
duction of Scotch iron is likely to be restricted, and partly, it is 
hoped, to a slight improvement in trade. It does not, however, 
appear likely that any marked improvement will happen just yet. 

American market has been glutted with Cleveland iron, and 
although deliveries are still being made on old contracts, there is 
no probability of-new orders coming to hand just yet. Merchants’ 
prices for No. 3 iron are from 36s. to 36s. 6d. Makers do not yet 
show any inclination to reduce their quotations, and iron is at 
present only sold by middle men. 

diminution in the make of Cleveland iron and the gloomy 
outlook have tended to bring about a restriction of the output of 
ironstone in the Cleveland mines. The miners in several dis- 
tricts have been put on short time, the mine owners having 
determnined for some little time at any rate to work upon the large 
accumulation of stocks of ironstone which now rte ws at the pit- 
mou 

Messrs. Connal and Co.’s stock is again continuing to increase. 
an increase of 2462 tons on the 
wee! 

Shipments of iron from the port of Middlesbrough do not 
show ~ § very marked signs of decrease. Last week they 
amounted to considerably over 20,000 tons. 

The opinion appears to be gaining ground that the district is 
oe anaing. As I stated last week steps are being taken to 
put furnaces out of blast. With a restricted production it will 
naturally follow that market prices will again advance. 

The finished iron trade remains very dull, and there is a visible 
slackening of orders.. The deliveries on old contracts are just 
now tolerably large, but features of interest are entirely absent. 

The coal and coke trades are tolerably brisk, though prices are 
slightly easier. 


NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


Tue Glasgow iron market has been somewhat stronger this 
week,'warrants having shown an improvement in price, and makers’ 
iron, although in some cases slightly lower, yet upon the whole 
steadier than for some weeks past. A large proportion of the 
warrants is now in strong and moneyed hands, and a com- 
— small number of new warrants is being created ; 

ence the small rise which has taken place in values. 
Makers appear still to be withholding their iron from 
the market and storing it largely at the works, as 
only 960 tons were added in the course of last week to 
the stock in the hands of Messrs. Connal and Co., which now 
aggregates 444,440 tons. Last week’s exports of pigs amounted 
to 13,148 tons, as compared with 12,819tons in the preceding 
week, and 8402 tons in the corresponding week of last year. The 
weekly imports of Cleveland iron show an increase of 2160 tons. 

arrants were improving on Friday last, and business was 
done on Monday up till 45s. 104d. ne and 45s. 11d. one month. 
On Tuesday the market was selling with a fair business up to 
46s. one month fixed. Some of the. makers’ brands are éd. to 
1s, 6d. reduced, and the others unchanged. On Wednesday the 
market was firm, with a good business from 46s. 1d. to 46s. 5d. 
cash. To-day—Thursday—the tone was again stronger, with a 
fair ber of tr tions from 46s. 6d. to 47s. 74d. cash. 

‘The manufactured iron trade is not so satisfactorily employed 
as of late, but there is some expectation that the reductions made 
in the prices last week may attract fresh orders. Last week’s 
shipments of iron manufactures from the Clyde embraced £9500 
worth of machinery, of which £7043 went to Calcutta and £1900 
to Demerara; £16,400 miscellaneous articles, of which £8100 
Odessa ; and £ wo of sewing machin rincipall r 

There is hardly any improvement in the coal trade in the 
western district of Scotland, although the prices are very 
moderate. The shipments from Glasgow, though slightly larger, 
are not quite up to expectation. From Greenock in the course 


of last week 3969 tons were despatched abroad and 103 tons |. 


coastwise ; while from Troon 3002 tons were shipped coastwise, 
and 3268 abroad. In the eastern mining counties the trade is 
if possible in a worse position, sr any shipments taking place 
from the Fife ports, and the inland demand being in a languid 


state. 
‘The coalmasters of Lanark and Ayrshire have had a meetin 
with the object of considering what steps could be adopted with 
the view of ualising the rates of wages in the two counties. 
The miners at Springfield and Broomfield Collieries, near Airdrie, 
have struck work against a reduction of 6d. per day, which makes 

e 3s. Towards the close of last week a meeting of miners was 
held at Hamilton, when the expediency of curtailing the amount 
of the output of coals was discussed, and it was resolved to 
continue producing 2 tons 10 cwt. per day until they shall be 
convinced that the colliers in the other Scotch counties are 
prepared to co-operate in the matter of restriction. 

‘ he directors of the Tharsis Sulphur and Copper Company, 
Limited—of which Mr. Charles Tennant, M.P., is chairman— 
have determined to pay a dividend of 20 per cent. from the profits 
of the year ending Ist March last. In 1873 the company paid a 
dividend of 40 per cent., but the amount was gradually reduced 
until last year, when it was 164 per cent. It is satisfactory to 
note the present substantial increase, which leaves a balance of 
£14,610 to be carried to next account. 

The s.s. Lake Manitoba, 3500 tons and 400-horse power, built 
by Messrs. James and George Thomson, of Clydebank, for the 
Canada Shipping Company, has left the Clyde after a trial in 
which she developed a speed of fourteen knots an hour. The 
Malemba, a screw steamer of 1600 tons, constructed by Messrs. 
John Elder and Co. for the British and African Steam Naviga- 
tion Company, has also left the Clyde and gone to Liverpool to 
load for her first trip to the west coast of Africa. The trial has 
also taken place of the Washington s.s., 3000 tons and 370-horse 

wer, built by Messrs. Alex. Stephen and Sons, of Glasgow, for 

essrs. Florio and Co., of Palermo; and Messrs. William Denny 
and Bros., of Dum m, have launched a steel screw steamer 
of 2800 tons register for the British India Steam Navigation 
Company, Limited. She was named the Booldana. 


WALES AND ADJOINING COUNTIES. 
_ Ruyuney is keeping’on a brisk trade, and is particularly busy 
in iron just at present. So, too, is Dowlais, and one cargo of 
3000 tons left there lasteweek for Philadelphia. The clearances 
of iron and. steel at Newport and Cardiff fast week kept things 


going with something like an approach to old times. The total 
chipped was 10,000 tons, including 700 tons rails to New York 
from Rhymney, and 680 to the same from Dowlais, in addition 
to the previously stated consignment. The Forest Iron and Steel 

tons rails, and 400 tons to Philadelphia; the 
pany, 900 tons to Galatz. 


Company sent 
Liynvi 


If Tredegar, Ebbw Vale, Blaenavon, and Landore Works are 
added, the list of exceptionally active works will be exhausted, 
though Cyfarthfa maintains a fair front. I noted this week a 
1 quantity of rails sent by canal from the Cyfarthfa Works 
to Cardiff. The at resulted in a dividend 
of 4 per cent. to canal shareholders. ‘‘Rhymney’s” are not so 

; yet I should not be surprised at another advance. 

iron trade in Wales is tolerably good, though orders are 
slow in coming; still wages being low, masters are enabled to com- 
pete fairly with other districts and secure orders to a small extent. 
At the College Works a restart has been made after three weeks’ 
stoppage. men have accepted a reduction, the puddlers 
15 per cent., and ballers 10 per cent. 

t Briton Ferry notice has been issued, dated June 5th, to the 
effect that wages will cease and determine in one month from 
date. Notices also are being issued freely from the tin-plate 
works of the same character, and the impression is pretty 
general that the last advance cannot be maintained, and must be 
rescinded either in or f 

In the Forest of Dean pig iron at £4 hangs tire, and makers are 
stocking rather than selling. It is also the same at most of the 
tin-plate works, but on the whole the latter are in better condi- 
tion than the Welsh works. The latter, besides exhibiting a good 
deal of depression, are passing under the old cloud of wage con- 
flict. A case tried this week at Swansea was brought by the 
manager of the Worcester Works against two men for payment 
of £2 10s. each, or, in other words, for reducing make without 
the consent of the manager. The decision of the magistrate was 
against the manager, but his advice to the men to work amicably 
-“ carry out the rules of the works was given with a good deal 
of force. 

The men output from the tin-plate works in the neighbour- 
hood of Swansea alone is very considerable. Taking a monthly 
average lately from the works of Duffryn, Worcester, Upper 
Forest, Cwmburta, Margam, Dafar, Aberdulais, and Pontar- 
dawe, it amounted to 73,000 boxes. It is evident from this that 
reduced quotations are simply obeying the old law. Supply is 
well up to, if not in excess of demand, and the only improvement 
in price can be brought about by a limitation of make as in the 


past. 

A strike has taken place at Neath Merthyr collieries, which 
were only opened lately, but Ido not think it will be a pro- 
tracted one. 

Iron ore is being stocked at Swansea to a considerable extent, 
and prices threaten to fall considerably. Shippers at Swansea 
must not look for purchasers who are served by the Taff Vale 
and Rhymney lines, as the i is less on these than they 
would be on the Great Western, the distance being twenty and 
twenty-four miles, as compared with thirty. 

I have nothing special to report in connection with the coal 
trade. The ports and collieries are in full drive, and both at 
Cardiff, Swansea, and Newport the average is well maintained. 
There is, however, no advance in price, and coalowners say that 
they cannot see any hope of improvement. Outputs continue 
large. Numerous single accidents are occurring of late, showing 
carelessness on the part of the men. 

At the Merthyr Exhibition, in addition to the diagrams of a 
hauling engine by Lewis, of Treherbert, the Taff Vale Company 
exhibit models of locomotives, and of tipping screens and 
blocking and other arrangements. This week, too, Mr. Thomas, 
of Aberdare, exhibits a fine collection of safety lamps, showing 
made from the simplest to the present. 

o change in price of iron or steel rails, pig, or bars. Prices 
generally are maintained in quotations. 


PRICES CURRENT. 


Tue wee | prices are corrected up to last night, but it should be 
borne in mind that in many cases makers are prepared to quote different 
terms for special contracts. It is obviously impossible to specify these 
cases and terms, or to give more than the market quotations and makers’ 
prices. Readers should also refer to our correspondents’ letters. 


PIG IRON AND PUDDLED BARS. 


ND— £8. d. | £ 8.4. 
G.m.b.—No, 1.. 2 7 Glengarnock—No.1 .. 210 0 
No. 8.. 246 Bo.8 .. 3 7 0 
Gartsherrie -No. 1 211 0! Dalmellington—No.1.. 2 7 6 
No. 3 - 27 0} No3.. 2 6 0 
Coltness—No. 1 ee | At Ardrossan. 
No. 2 210 6 | 
Summerlee—No. 1 211 Shotts—No.1.. — .. 212 6 
. 3 7 0! so 330 0 
Monkland—No. 1 . 27 At Leith. 
0.3. 24 6| 
Clyde—No.1.. . - 2 7 0 CLEVELAND— 
Be. 4 6} BAU 119 6 
At Broomielaw. No. 4, foundry 
Calder—No.1.. . .. 210 0, No.4, forge .. .. .. 116 0 
os. 6. © Mottled or white .. .. 115 6 
At Port Dundas. | Thornaby hematite .. 317 0 


TREDEGAR—MonMOUTHSHIRE—NO. 8 tin-plate pig iron, 130s. at works. 
” No. 8 foundry pig iron, 85s. 0d. do. 


£844. 
Wates—lIron rails, f.o.b. ee - 70 0t0 000 
Iron bars, f.o.b. - 70 0t0 000 
DerpysHire—Grey forge, at Sheffiel: 210 0t0 000 
No. 3 oy 212 6t0 000 
LancasHir£E, in Manchester—No.3& No.4 2 7 6to 210 0 
Hematite, at works, Millom “ Bessemer ”— 
No.1toNo.3 .. ba be as - 8 5 Oto 310 0 
Forge, mottled and white .. ee oe ee -- 310 0 
Maryport Hematite—No. 1 to No. 3 - 8 5 Oto 310 0 
Puddled Bar— 
Waves—Rail quality, at works oe 40 0t0 000 
CLEVELAND, delivered on trucks oe - 40 Oto 410 0 
MIDDLEsBROUGH l6in., plate quality, perton 4 0 0to 0 0 0 
LancasHIRE, delivered at Manchester - 3810 Oto 400 
MANUFACTURED IRON. 
Ship Plates— 
Guascoow, f.o.b., per ton es 810 Oto 0 0 0 
Wates—At works, net.. 810 0t0 000 
Mipp.essroves, in trucks, at works - 6 5 Oto 610 0 
Boiler Plates— 
WeELsH od ee - 10 0 Oto 0 0 6 
Lancasuire, to 5 cwt. each plate 815 0to 9 00 
SHEFFIELD .. os ee -- 1010 0to 000 
Bow .inc and Low Moor— 
Under 24 cwt. ag Nan fob percwt. 1 2 Oto 17 0 
4cwt. up to7 cwt.and upwards... -- 110 Oto 119 0 
STAFFORDSHIRE, per ton * ee 10 0 Oto13 0 0 
MIDDLESBROUGH, free on trucks 75 8 0 0 
Gtascow, f.o.b., per ton we ee 815 0to 9 00 
Angle Iron— 
Bow tno and Low Moor, per cwt. .. 1280 
STAFFORDSHIRE, per top 9 0 O0tol010 0 
LANCASHIRE os ae os 610 0to 7 00 
SrockTon .. oe 60 0to 000 
Rounp Oak oo ee 9 2 0 
CLEVELAND 510 0to 6 50 
WELSH se on 8 0 0to 000 
f.0.b., per ton 610 0to 7 0 0 
Bar Iron— 
Low Moor and Bow no, per cwt. .. Oto 140 
STAFFORDSHIRE, per ton os oe - 710 0to1010 0 
Rounp Oak oe ee eo 6to 000 
Merchant Bars— 
SrockTon .. 6 5 Oto 610 0 
WELSH oo 7 0 Oto 710 0 
LANCASHIRE ne 6 5 Oto 610 0 
Guascow, f.o.b. .. 610 0 6 0 
SuerrieLp—Bars from warehouse 70 0to 800 
” H 810 0to 0 0 0 
=f 90 0t0000 
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Nail Rods.—G.ascow, f.o.b., perton .. 610 0t0 7 0 0 

Rails—G.ascow, f.0.b., per ton 710 Oto 8 0.0 
CLEVELAND 515 0t0 000 

Railway Chairs—G.scow, f.o.b.,perton 410 0to 5 0 0 

Pipes—G.ascow, f.0.b., perton .. 5 0 0t0 6 9 0 
Sheets—G.ascow (singles), per ton .. - 810 0t0 9 0 0 
Hoops—MAncHEsTeR .. ae - 70 Oto 710 0 

STEEL. 

Suerrietp—At works— £8. d. 
Sheet, crucible .. 24 0 Oto 64 0 0 

ee 16 0 @to22 0 0 
Second-class tool.. ee 82 0 Oto 48 0 0 
steels 50 0 Oto 76 0 0 

tool ee ee 52 0 Oto 76 0 0 

8 tool es 7% 0 Otoll2 0 0 

Sheffield steel plates .. os - 1440 0t015 0 0 
Bessemer pig iron .. ae 40 0t0 400 
MISCELLANEOUS METALS. 

d. 8. d, 

Copper—Chili bars .... ton 5510 0to 56 0 0 
oe -- 60 0 Oto 62 0 0 
Best selected .. oe ee ee -- 62 0 0to 6310 0 
British sheets, strong - 6 0 Oto 68 0 0 

Tin—Straits 615° 0to 69 0 0 
British blocks, refined. . -- 7 0 O0to77 0 0 

bars 7% 0 Oto 7 0 0 

eet, es oe - 1610 0t0 00 0 0 

Spelter—Silesian > - 18 0 0t000 0 0 

lish .. ee oe oe - 0 0 0tc00 0 0 

Zinc-English sheet .. .. .. « 2310 0t0 2410 0 

Phosphor Bronze—per ton— 

Otheralloys .. 120 0 00135 0 0 
Nickel, per Ib., 2s. 6d. to 3s. 

COAL, COKE, OIL, &c. 

Coke— £s.d. £5.d Smithy .. .. 010 6—0126 
Durham .. .. 0100—0120] South Durham... 0 66-0130 

Derb: « 018300140 

Sheffield, melting 0 18 0—0 19 0 Best at pits .. 0 80-0110 

Tred -- « 1 00-0 00 Converting .. 0 7 0 90 

Coa n— cashire—Wigan pit prices— 
South Yorkshire At the pits— Arle O 80 

ch .. .. 011 2—01311 Pem 4ft. 0 60-0 66 
Silkstone,house 0 10 4—0 11 6 Forgecoal .. 0 50-0 56 
Converting .. 0 76-0 90 Burgy « « © 89-0 40 
Steam coal* .. 0 6 3—0 70 30-0 36 

k . 0 400 56 tun— £8.d. £8. d. 

Wales, through.. 0 86—0 89| Lardoil .. .. 39100-4000 

teum, less 0 83—0106| Linseed 26 15 0—26170 
House, at port 0 79—0 93| Rapeseed, brown 27 12 6—27150 
Small steam 0 23—0 36 ». Engl 29 15 0-00 0 0 

w—Per .0.b.— 
Man. .. .. 0 60-0 66|Tallow,cwt 10-216 
Splint .. 0 63-0 6 


9 
* Supplied to railway companies and large works. 
PRICES CURRENT OF TIMBER. 


i6 Quebec pine, 2nd 16 0 i610 

cak, load .. .. 14 0 16 0 e, 
yellow.. 3 5 5 0 Canada, spruce Ist. 910 1010 
pitch .. 8 5 410 Srdand2nd 7 0 8 5 
New Brunswick .. 610 8 0 
Birch .. .. 810 415 ve 9 0 18 0 
Elm |. .. 4 5 5 0| 8t. Petersburg 13 0 16 0 
Finlend .. 10 10 11 10 

& Meml.oak 8310 5 0 yburg .. e 
ae 2 410 | Battens,allsorts .. 6 @ 810 
undersized .. 110 2 0 | aps.sq. of in, d. s. d. 
” Riga... .. .. 810 4 5 | Firstyellow .. ..10 0 15 0 
10 0 

Sw 110 2358 » white 

Wainscot, Riga, 1 3 0 610 | Second quality 76110 
Lath, Dantsic,fathom 6 0 7 0 ogany, s. d. 8. d. 
8t. 810 9 0 ‘oot. 5 

exican, do. .. 
Honduras, do. .. 0 0 5 


8 by Sin. 
Quetzc, pine Ist 14 0 0 


Lower THAMES DrarnacE.—It is stated that the 
Local Government Board has refused to sanction the scheme 
pounded by the Lower Thames Valley Main Sewerage Board for 
the disposal of the sewage of their district i 4 a system of irriga- 
tion at Molesey. A provisional order hee, owever, been issu 
extending for three years the time allowed to the board for the 
diversion of the sewage from the Thames. The inquiry before 
the Local Government Board inspectors extended over seven 
weeks, and is reported to have cost £30,000. 
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BREWING IN AUSTRIA. © 
No. I. 1 

A coMPARISON between English ales and the general 
beer of the Continent, based only on the quantity. brewed 
in each country, the relative money value of the products, 
their stre and durability, would be: decidedly in 
favour of the former; but there are other and nearly 
opposite qualities which must be taken into consideration 
boore the Continental and especially that of Austria, 
are condemned for the lack of properties whose very absence 
renders their consumption so palatable and innocuous. 
Custom and tradition have had much to do in fostering 
the public taste. Climatic influences have favoured the in- 
dulgence in, and the absence of any other cheap fermented 
liquor has been the excuse for the use in excess of alcohol, 
and the peculiar fitness of the soil for the culture of hops 
has led to beer becoming as much a national beve: in 
England as wine is in the grape-growing countries of the 
Continent. In Austria, on the other hand, where the 
home-grown wines—whose lightness, purity, and freedom 
fromalcohol are their chief recommendation—had hitherto 
been almost the exclusive beverages of the public of 
every class, the introduction of beer must have had as 
many prejudices to overcome and difficulties to contend 
with as light wines first encountered in England. 

The success has, however, been so complete that the 
difference between the conan: of the two is, propor- 
tionately speaking, very slight. To what cause this must be 
attributed, whether to the innate sobriety of the people or 
to the superiority of the beer; to the effects of climate, or to 
one of those radical changes in the habits of nations 
resulting from association and education, it would be 
hard to decide ; but those who have been fortunate enough 
to quench their summer thirst with a glass of Austrian 
beer fresh from the cask, especially if accustomed to the 
lukewarm ales provided for acy! refreshment in Eng- 
land, would most likely attribute it to the quality and 
temperature of the beer itself ; 

Before proceeding to describe the modus operandt 
adopted in Austrian breweries, it will not be out of place 

rhaps to refer to the antiquity of beer as a fermented 

verage, ascribed by the ancients in the mythical spirit 
of individual patronage, in countries where the existence 
of vineyards was unknown, equally with the gift of wine, 
to Bacchus; and, after tracing: its traditional existence 
through early ages to the present time, to point out the 
rincipal differences of manipulation by which the 
ar eg beer is distinguished from English productions. 
According to Diodorus, of Sicily, Osiris, King of Egypt, 
introduced beer into that country, as a substitute for 
wine, somewhere about 2000 years B.c., and in all proba- 
bility it somewhat resembled the Buha of the present 
day. Breweries existed in Pelusium at a very ear Boxee 
Beer was called Zythos by the Greek:s, and a double beer is 
mentioned by Sophocles under the term Dizythos. Pliny 
8 of it as Cerevisia from Ceres, the Goddess of 
ield Produce, and vis the strength it imparted to the 
drinker. Herodotus styles it the Germanic beverage ; 
and, in the time of Tacitus, it had become an article of 
national consumption. In the middle ages Gambrin 
of Flanders, was honoured with its tutelage. The wo 
Beer is derived, like the German Bier, the old German 
Bior, and the Friesland Bear, from the old Saxon Bere, 
denoting barley, and the old name, Cervoise, in France, 
panish Cerveca, has, of later years, given p: e 
us corruption of biére. Beer, as we understand 
it, a more or less alcoholic beverage ina state of slow 
fermentation, differing only in quality according to the 
proportion of the several ingredients, has, however, 
nothing in common, excepting its alcoholic properties, 
with other fermented alcoholic beverages in which 
the use of hops is dispensed with, such as the Chica 
of the South Americans, the palm wine of the 
Chinese, the Kumis of the Tartars, and others which 
have, from the remotest been extracted from maize, 
rice, millet, rye, &c., which are chiefly distinguished by 
an alcoholic sourish flavour, and, owing to the presence of 
tannic acid and aromatic substances, have rather a ten- 
dency to excite than to allay thirst, and are merely con- 
ducive to intoxication. 

The earliest authentic mention of malt-kilns is 870 A.D. 
Many of the religious or superstitious observances 
of those early times have been handed down to the 
present day; and the custom of sprinkling the malt 
with holy water is still in some strictly observed. 
During the wars of the tenth and twelfth centuries the 
art of brewing was chiefly protected and cultivated by 
monastic communities, and it is to their assiduous care 
that several improvements, especially that of the addi- 
tion of hops, are solely due. Formerly the exclusive 
beverage of the lower classes, beer has now become 
almost a daily necessity of every grade of civilised 
society, and its influence may be traced in the intellec- 
tual no less than in the political advancement of those 


countries in which it has attained the rank of a national | cellaring 


verage, 

Although the manufacture of beer in Germany had 
attained an individual character governed by regular 
rules and customs as early as the fourteenth century, it 
was not until within a recent period that it assumed 
the position of a separate branch of industry, whose in- 
fluence on national economy is of the greatest impor- 
tance. Not only is the beer of Germany consumed by 
millions of persons at home, but its reputation has, espe- 
cially since the Paris Exhibition of 1867, obtained for it 
a demand in every clime. Its production in such quan- 
tities is not only attended with valuable by go ig for 
the agricultural interests of the land of its birth, but it 
offers from an economical point of view an article for 
taxation to the Government, equally distributed over 
every class, and productive of a larger revenue to the 
ares than any article of consumption or branch of 
industry. 

Tn scmenns Oe processes of manufacture in Austria 
and England the most noticeable features are the differ- 
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' | ence in the quantities of the ingredients used; the system 


of decoction instead of m Or & and ‘the con- 
stant use of ice from the time the wort leaves the pan 
until it is served up to the customer. Strictly : 

there are only two kinds of beer in Austria, call 
respectively “summer” or “ Lager Bier,” and “winter” 
or “Abzug,” sometimes called “Schenk beer,” which, 
however, differs again in a minor degree acco: to the 
customs of the several districts. The beer brewed in the 
neighbourhood of Vienna holds the highest position ; 
that in Bohemia contains more hops. High dried malt 
is used in Upper Austria, while in Hungary the use of 
Indian corn has been partially adopted. Differences in 
flavour may be pPrarance® ag attributed to local peculiarities ; 
hut the main principles adopted in brewing throughout 
the country are one and the same, Summer or r 
beer is brewed in autumn and intended for consumption 
in the following summer, while winter or Schenk beer is 
brewed only for immediate use. The difference between 
the two consists in the quantities of malt and hops ; for 
instance, the Bohemian winter beer contains 2°9 kilo- 
grammes of hops per 1000 litres ; while the summer beer 
contains from 6 to 7°5 kilogrammes, and 200 cubic metres 
of winter beer are extracted from 100 cubic metres of 
malt, while the same amount is required for 173 cubic 
metres of Lager beer. The system of mashing differs 
also somewhat in detail in different breweries according 
to tradition and custom, but they all more less retain 
the principle of decoction as a foundation for the process 
adopted. The specific difference between the two systems 
—infusion and decoction—is less the appa- 
rent one. In the former the mash is not brought at 
first to a temperature sufficiently high to cause the 
albumen to coagulate and to destroy the efficacy or 
power of decomposition of the distase ; therefore the 
soluble gluten, as well as that which remains undissolved, 
retains its tendency to a chemical change with its con- 
sequent effect on the mash and on the wort. A considerable 
portion of the nitrogenous substances, albumen, diastase, 
and gluten, are dissolved during the process of mashing 
and add to the richness of the wort. The gluten is partly 
soluble, and is made more so by influence of the organic 
acids. The presence of nitrogen or protein substances 
favours the development of lactic acid; in fact, the 
fermentation producing it arises entirely from the 
presence of organic matter. 

In the boiling or decoction process, the greatest portion 
of the protein substances is got rid of, i.e. they are 
converted em | the ay § into a state in which they 
do not so easily ferment, and to this is generally ascribed 
the fact that both mash and wort, obtained in this way 
have less tendency to deterioration than those obtained 
by infusion. With to this mash question, how- 
ever, Moser says, “that the assertion that acidulation 
takes place more readily in infusion, because unboiled 
worts me sooner sour, is not correct ; if it were so 
the mash during the process of decoction would become 
sour before the sugar was formed, use the time 
required to attain pore temperature by repeated 
boiling is so long, that the portion of mash remaining in 
the tun meanwhile will be continuously subjected to the 
dangerous temperature at which lactic acid is generated ; 
with rapid manipulation and favourable conditions o 
weather, especi when the colour of the malt anda 
well concentrated wort act as conserving momenta, no 
deterioration of the first wort obtained by the process of 
infusion need ever be feared.” 

It is’very evident then that the infusion system is 
only suitable for beers which are strong and made from 
concentrated wort, as such worts alone can, when the 
chief fermentation has ceased, contain a sufficient quan- 
tity of fermentative substances tu — the after-fer- 
mentation for the necesary length of time. By the boil- 
ing system, however, weak worts, strong enough for 
“ ” beer can 
cess of infusion the strength of the beer must be in an 
inverse ratio to the conserving properties. These, which 
are especially active in limiting strong fermentation, are— 
(a) The degree to which the grain is malted ; and (6) The 
length of time for which the wort is boiled with the hops. 

he higher the malt is dried and the longer the latter 
operation protracted the less liable will the beer be to 


too active a fermentation. Wort, however, that is boiled | load 


too long or too often, ually loses its delicacy of 
bouquet and flavour, and becomes darker in colour, The 
system of decoction is doubtless far more expensive and 
tedious than that of infusion; it requires more water, 
more fuel, more labour, and a greater length of time ; 
nevertheless, the excessive expenditure of these articles 
is amply repaid by the superior quality of the product. 

The system of cooling in Austria is much the same as 
that adopted in England, excepting that, as before men- 
tioned, the use of ice in the former country is more 
a the action more rapid and better for the 

. The fermentation in vats varies in no way from 
the English custom, but the systems of barrelling and 
require special attention. 

For convenience of description we shall divide the art 
of brewing in Austria into the following sections :— 
A) Principal and Auxiliary Materials: Water, grain, 
relay and ice. (B) Manipulation ; Malting, mash- 
ing, b with ry arrangements of brewery and 
utensils. (C) Chief fermentation. (D) After fermenta- 
tion. (E) Brewery and beer statistics. 


BRACED PIERS FOR BRIDGES. 
By Rosert H. 


Late Professor of Engineering in the Imperial University, Tokio, Japan. | POS® 


No, I. 

In these articles it is intended to explain the principles 
which should govern the design of braced piers for bridges, 
that is, of piers composed of several separate columns 
braced together. Special interest has lately been stirred 


in this class of piers by the fate of the Tay Bridge. Occa- 


to point out some of the exsential 


readily be obtained, while in the pro-: 


differences between this system and that of solid mason-- 


work or large single cylinder po and the relativa 
advantages of the two systems ; but it is not intended to 


argue for the general adoption of either of the two, to the . 


apply to piers for any of bridges, ucts, aqueduc 
or harbour jetties ; but all the illustrations used to cain 
these principles will refer to railway bridges. 

Itis not the author’s present object to furnish general 
numerical data for the construction of such piers. ‘One part, 
the larger part, of these data is very well and commonly 
known by engineers, and, therefore, it would be 
useless to give it here. Another however, 
namely, the data for the action of the ring is as yet 
unknown with that certainty and precision that would 
make it reliable We may hope that for this latter 
information Nature will be Nitigently interrogated 
throughout the next few years by many competent 
experimentalists. Now that general attention has been 
directed to the subject - the late Tay Bridge disaster 
this experimental research ought to be taken up without 
any delay and in thorough earnest. It would be best 
conducted by a committee appointed by one of the two 
great institutions of engineers. Or such a committee 
might be selected jointly by both the institutions, 
because mechanical and civil engineers are both deeply 
interested in the question. In the proper section of this 
i will be pointed out the scope of the experimental 

ormation required. 

We have first to consider the external forces that bear 
upon the piers; secondly, the stresses, or internal forces, 
caused in the various parts of the pier structure by these 
loads; and, thirdly, how that structure should be 
designed and built in order that it may be safe against 
rupture or undue deformation by these internal forces. 

irstly, with regard to the external forces, or loads as 
they are commonly termed. These are :— 

A, the weight of the roadway, in which is included the 
eee of the cross-girders underneath and supporting the 

ooring. 

_ B, the weight of the loaded vehicles—the engines, car- 
riages, and trucks—passing over the roadway, and which 
is termed the moving or live load. 

C, the weight of the side girders, which have to be 
made strong enough to support A and B as well as their 
own weight. 

D, the pressure of the greatest possible storm wind 
acting on A, B, and C, as well as on the piers them- 
selves. In the case also of piers standing in water, 
there is to be included under the head D the pressure 
of the flow of water against the piers, which flow may 
be either a river current, a tidal current, or wave motion. 

E, lastly, there is to be provided against, the weight of 
the piers themselves, which have to be made strong 
enough to resist, not only the before-mentioned four loads, 
but also their own ae t into the in. 

A.—The weight of the roadway is for a given kind of 
roadway nearly proportional to the horizontal area, and 
according to the class of roadway may vary from 25 lb. 
to 50 lb. or 60 lb. per square foot, [ts amount Mra square 
foot is somewhat greater for wide roadways—double-line 
railway bridges—than for narrow ones—single line— 
because the cross girders have to be made heavier in a 
greater proportion than the simple increase of width, This 
part of the load is symmetrically, and for practical pur- 

may be considered to be uniformly, distributed. 
ft rests in the first | wave on the longitudinal side girders, 
and is transmitted through them to the piers. One-quar- 
ter of this whole load for one span is transmitted by each 
end of each of the two side girders down to the pier. 

C.—The weight of the side girders is also a constant 
quiet load, and is also symmetrically distributed, so that 
one-quarter of the whole amount for one span passes 
down to the piers at each extremity of each girder. Dif- 
ferent girders designed on the same system have total 
weights in simple proportion td the load per foot-run, 
dead and live taken together, and in proportion also to 
a somewhat higher power than the square of the s 

B.—In railway bridges with only — lines the live 
load is symmetrically distributed with regard to the 
longitudinal centre line. The greatest amount that can 
come on one pier is that of a whole s length of live 
his corresponds to the case of the two spans on 
either side of the pier in question being both completely 
covered with live load. If the longest trains passing 
over the bridge are not sufficiently long to completely 
cover two spans simultaneously, then, supposing that the 
two contiguous spans are the greatest live load 
coming upon a pier occurs when the centre of the train 
is over that pier, and the portion of the whole weight of 
the train coming on that pier and the other portions 
borne by the neighbouring piers can be easily calculated 
by the ordinary rule. For the maximum live loads on 
any one pier there is, therefore, symmetry also with 
regard to a transverse centre line. 

On bridges with double lines of railway, when one of 
these lines is loaded and the other not, the live load 
leans more heavily on one girder than on the other, and 
it is thrown by the girders on the two sides of the piers 
unequally. Thiswant of symmetry intheloading, of course, 
does not demand any wantof symmetry in the construction 
of the piers, because the excess of load comes alternately 
on the one side and on the other. The result is an 
excess of compressive stress alternately on the one side 
andon the other. Itcomestoexactly the same thing mathe- 
matically, and is in some respects a little more convenient 
for calculation, if we suppose the whole live load evenly 
distributed over the section of the piers, and then — 

upon this evenly distributed stress a bending 
moment tending to bend the pier alternately to one side 
or the other, according to which line of rails is loaded. 
The amount of this bending moment for one pier is the 
whole live load coming on that pier, multiplied by the 
distance from the longitudinal centre line uf the bri 
of the centre of gravity of the live load. Fora - 
way, this latter distance is, of course, half the distance 
from centre to centre between the two lines of rails. It 


| 
) 


436 


THE ENGINEER. 


18, 1880. 


is to be carefully observed that the weight of a train and 
engine is always to be considered as acting on the bridge 
through the centre line between the two rails they are 
running on, even when the wind blows with such force on 
the side of the train as to relieve all the pressure on the 
windward rail and to throw itall on the leeward rail. Of 
this we shall speak again immediately. We will also, 
more conveniently afterwards than here, consider the 
effect of another possible partial displacement of the 
live load. 

D.—We have now to consider the wind pressure. 
Before saying anything about the calculation of the 
amounts of these pressures, let us see how its action on 
the various surfaces exposed to it is transmitted to the 
piers. Take the train first, and <2 age the wind blow- 
ing perpendicularly on one of its sides. The whole hori- 
zontal wind pressure on the train surface passes through 
the body of the train and is delivered to the leeward rail, 
or if there are guard rails, is delivered Partly to the lee- 
ward running rail and partly to the windward guard rail. 
The horizontal transverse | gemse on these rails is exactly 
equal to the whole wind pressure on the train; and 
through the rails, chairs, flooring, and side girders this 
horizontal side pressure is delivered undiminished to the 
heads of the piers. It has also the effect of slightly tilt- 
ing the train—that is, throwing more of the weight of 
the train on the leeward rail, compressing the springs on 
the leeward side and relieving those on the windward. 
Now this wind pressure on the train being transmitted 
to the pier heads produces a bending moment on all the 
sections of the pier. There are two ways in which the 
amount of this bending moment on any given section 
may be calculated. We may multiply the amount of the 
wind pressure by the vertical distance of the section of the 
pier from the rail—which is the point at which the pressure 
1s applied to the immovable superstructure—and to this 

en we would need to add the extra moment pro- 

uced by the disturbance of the equality of the two parts 
of the train-weight carried by the two rails. The 
resultant of these two vertical rail-pressures is shifted 
from the centre towards the leeward side, and the extra 
moment referred to, is the weight of the train multiplied 
by the distance through which this resultant is shifted. 
But it is very easily shown, mathematically, that this 
latter extra moment is just equal to the whole wind- 
pressure multiplied by the vertical height of its centre 
of pressure on the train surface above the rail level. In 
fact, this last is the upsetting moment exerted by the 
wind on the train, and 1s what is resisted by the moment 
produced by the greater upward pressure of the leeward 
rail than that of the windward rail. Instead, therefo 
of calculating the above two moments separately oa | 
then adding them together, it is more direct and easier 
in finding the bending moment, on any section of the pier, 
of the wind-pressure on the train simply to multiply the 
whole wind-pressure by the vertical height of its centre 
of application on the surface of the train above the pier 
section whose stresses are to be investigated. 

Thus it is apparent{that so far as the bending moments 
on the pier sections are concerned, it would make no 
difference whatever if the train were rigidly fastened to 
the rails instead of running loose on them—‘ loose” 
here meaning that it is bound to the rails, if we may so 
express it, by the very pliable and elastic band of gravity. 
The fact that it is loose instead of being fastened down 
has only this effect, namely, that it prevents the above 
bending moment ever becoming greater than that 
actually required to overthrow the train. If the actual 
wind pressure on the train surface becomes greater than 
that required to produce this overturn, still no greater 
bending moment is transmitted to the piers, at least not 
during the upset. If this wind pressure actually occurred 
of course there would be a general smash. If the side 
girders were below the level of the roadway, the train 
would be blown off the bridge, probably without pro- 
ducing much extra shock unless the side railings were 
very strongly built, and the strains on the bridge would 
be at once relieved to a sensible extent, although from 
an unfortunate cause. This is what would probably 
happen if the whole train were lifted at the same instant, 
but it is hardly necessary to say that this would be an 
extremely improbable case. Almost certainly one, or at 
most two, carriages would be before the others in experi- 
encing the full violence of the wind. In this case the 
train would not make what may be described as a 
flying leap over the side of the bridge, but would be 
dragged carriage by carriage over the rails towards the 
side. This case would be much more dangerous for 
the stability of the bridge than the former one we 
imagined, and still more dangerous, of course, would be 
the result if the side girders were above the level of the 
roadway. In this latter case, the shock of the collision 
on the leeward girder might be so violent as to cause 
serious risk to the stability of the bridge as a whole, even 
if no essentially important part of the bracing were 
destroyed in the first moments of the encounter ; but it 
seems more probable that in such circumstances the 
breakdown of the bridge would be initiated by the 
rupture or practical disablement of some of the essential 
parts of the girder bracing by the collision on them of 
the engine or other part of the train. This girder would 
then collapse, the flooring would give way, through the 
flooring and the overh bracing the windward girder 
would be torn down, and in the general ruin there would 
not be much chance of the piers standing, whatever were 
the nature of the connection of the girders to their 


s. 

We have indu in these general and speculative 
explanations partly because the disaster, still vividly 
stamped in the memories of all engineers, awakens a 
melancholy interest in the subject, but principally to 
show that it is beyond the power of engineering skill to 
build an open bridge which will safely allow the passage 
of trains in the face of a wind of sufficient intensity to 
windward of any of the 
weight of the train, or of any single portion of the train, 
because if one carriage omnenta there is very great 


probability that it will drag the others with it. The 
question is very slightly affected by the greater or less 
strength of the bridge itself or of the piers. If such 
railway enterprise were to be bry aren clearly the 
best mode of construction would be to have nothing 
above the level of the road except the lightest possible 
hand-railing. In that case, with the loss of a train 
and a trainful of passengers, we might a“ j 
still have the bridge left to us comparatively unharmed. 
A tubular bridge, in which the train passes through a 
covered way is not exposed to the same dangers. A 
tubular bridge with a suitable expenditure of money 
could be made quite safe for railway traffic in the 
most violent storms. But this system is wasteful of 
material, not only intrinsically, but also on account of 
the much larger surface exposed by it to the action of 
the wind, and is, therefore, not-likely ever to be adopted 
in future bridge construction. The passage of loaded 
goods trucks is not nearly so dangerous in a high wind 
as that of passenger because they expose a 
much smaller surface to the action of the wind in pro- 
portion to their weight, which gives them stability on 
the rails. [609 

Without any intention of asserting that the train in 
the late accident was actually blown over the rails, 
in the opinion of the present writer, one of the 
most important lessons to be learnt from the destruc- 
tion e Bridge is that the of 
especially o nger trains, over long, high-leve 
— should os absolutely prohibited by Act of Par- 
liament when the wind, indicated by certified registers 
kept at stated points on the bridge, rises above a certain 
fixed velocity. The lives of large numbers of passengers 
is of much greater importance an unexceptional 
strict adherence to printed railway time-tables; and 
nothing short of such a general prohibition, put in force 
by special Act of Parliament, will reinspire in the travel- 
ling public confidence in our bolder bridge-building 
schemes. It would oa ae futile to repair the Tay 
Bridge and to build the Forth Bridge unless public con- 
fidence be restored by a guarantee of some sort, because 
without it no sufficient number of travellers will use the 
bridges to pay the expense of building them. 

The design of no part of the bridge then, neither 
girders nor piers, should contemplate the pessibility of 
the train being blown off the rails. It has been shown 
above that without this taking place the greatest pos- 
sible bending moment on the piers that can be produced 
by the wind pressure on the carriages is the whole weight 
of the train multiplied by half the distance between the 
rail centres, plus the product of the wind pressure of the 
train into the height of the rails above the section con- 
sidered. This limiting amount of wind pressure is,as may 
be recognised at once from the above explanation, equal to 
weight of train multiplied by half the gauge and divided 
by height above the rails of centre of wind pressure on 
surface of train. To get the above moment on any pier 
section, this last expression is to be multiplied by the 
height of the above centre of wind pressure above the 
section. The centre of wind pressure may be taken as 
about midway between floor and roof of the carriages. 
This may be taken in calculating the extra strength 
required to be provided against this moment. 

t may here be remarked that there is another sort of 
accident to the train that ought to be contemplated in 
the design of the bridge, because it may take place 
without any disaster occurring. From a variety of 
causes trains very frequently run off the rails with- 
out being either upset or leaving the roadway, and 
there is nothing special to hinder such an_ accident 
occurring on a bridge. The causes leading to this sort of 
accident are of less frequent occurrence certainly on a 
long high-level bridge than on an ordinary stretch of 
railway ; but still there is a distinct possibility of its 
happening on the bridge. If in this case the train ran off on 
the off side its centre of gravity would move away from 
the centre line of the bridge, and an extra bending 
moment upon the pier sections be oyna But on the 
supposition that the parapet or side girder is not broken 
through, the train cannot deviate so much to one side as 
to bring its centre of gravity beyond the outside rails. 
This is recognised from the ordinary dimensions of 
railway carriages and railway bridges. If the centre of 
the train rested over the outside rail the extra moment 
would equal the weight of the train multiplied by half 
the rail gauge—.e., the same amount as was mentioned 
above as the maximum producible by wind pressure on 
the train surface. It is a fair question whether it 
is necessary to allow for the possibility of these 
two maximum-dangerous circumstances happening 
simultaneously — namely, the maximum intensity 
of wind and the resting of the train upon the 
off side of the roadway. It may be freely admitted 
that the two are not at all likely to occur at the same 
time, because the first is not likely to produce the 
second. If the wind rises to such a force as to blow the 
train off the rails the almost certain result is, as has been 
explained above, not the resting of the train at the road- 
side, but the total breakdown of the bridge. But 
although there can thus be no connection of cause 
effect between the two, and, therefore, it is improbable 
that they will happen together, still there is a clear 
possibility vf independent causes. making the train run 
off the rails in the above manner without running over 
the side altogether at the same time that the wind blows 
on it with only little less than the above maximum 
permissible effect. Now the chief aim of engineering 
skill in the design of all structures, and perhaps more 
especially so in the case of bridges, is to eliminate from 
the elements of calculation as far as possible probabili- 
ties, and to substitute for them clearly-foreseen, or, if we 
may be pardoned the seeming Hibernianism, certified, 
maximum possibilities. The more completely all these 
most dangerous possible, although improbable, combi- 
nations of circumstances are en into account, the 
smaller becomes the factor of safety we are justified in 
material along with the 


using. The result is a saving of 


retention of the same degree of safety in the structur® 
because while the higher factor of safety increases th® 
sections of all parts indifferently, the admission into th® 
data for the calculations of extreme and unlikely but 
possible dangers does not affect all parts alike. 

There is besides another reason for making allowance 
in the sections for these two dangers separately, which 
consists in this, that although at the level of the rails the 
numerical amount of their effects is the same, still they 
produce quite different alterations in the bending 
moments on the various horizontal sections of the piers, 
and therefore they cannot be regarded one as the substi- 
tute of the other. 

We have hitherto considered only the effect of a hori- 
zontal wind perpendicular to the train. If the wind 
is horizontal and oblique to the line of the bri 
it blows against the k or front surfaces of the 
carriages as well as against the sides. However, 
the normal intensity of pressure of a wind is 
already proved to decrease so rapidly with increase 
of obliquity, that this exposure of additional sur- 
face is much more than compensated, so far as the 
transverse moments tending to bend the piers pa 
dicularly to the line of the bridge is concerned. It is 
otherwise if we are to consider the stability of the piers 
against pr longitudinally, i.e., in the direction of 
the line of the bridge. Here the maximum effect of the 
wind occurs neither when the wind is quite normal nor 
when it is exactly coincident with the direction of the 
rails, but at an intermediate angle of incidence, the size 
of which depends chiefly upon the coefficient of surface 
friction of the wind on sides of the carriages, but also to 
a large extent upon the irregularity of that side surface, 
the number of small ni ringec, &c. For instance, it 
would depend materially on the number of windows 
that happened to be open, and if we admit that in a 
high wind all the windows on the windward side of the 
carriages would be closed, still the solution of the pro- 
blem would depend upon such a large number of con- 
fused circumstances that it is practically impossible. 

This much, however, may be said on this minor part of 
the subject, namely, that, if the train were passi 
between high girders, the total maximum longitudin 
effect of the wind on the bridge and piers generally 
would occur when the wind blew so obliquely that the 
train would be to a very large extent sheltered from its 
action by the bracing of the windward side girder. ‘I'o 
an oblique wind all the bracing bars together offer a 
larger surface in proportion to the interstices left 
between them than they do to a normal wind. 

We have now to consider the effect of the wind 
on the girders and flooring. So far as the bend- 
ing moments on the sections of the pier are con- 
sidered, it makes no difference whatever, whether the 
girders are firmly bolted down to the top of the piers or 
whether they simply lie by their own weight on bearing 
plates or upon series of expansion rollers. 

It is not to be expected that the wind will ever approach 
even near the limit which would suffice to lift the weight 
of the superstructure wholly off one side of the pier and 
threw it entirely on the other, the leeward side. One 
reason for this difference between the superstructure 
taken as a whole resting on the pier heads, and the train 
resting on the rails, is that the former is almost wholly 
made of iron, while the latter is to a very large extent 
made of the specifically lighter material wood. The 
chief reason, however, is that the girders and flooring 
are not formed of box-shaped portions, while the train is 

up of parts, each of which is a box, so that it 
offers to the action of the wind a very large surface in 
peepacten toits weight. If the booms of the girders are 
box-shaped they still offer a very much smaller surface 
in proportion to their weight than the carriages do, not 
only because their material—iron—is much heavier than. 
wood, but also because their sides are much closer to 
each other.in proportion to the thickness of these sides. 
The greatest tilting moment in this —_ therefore, must 
be calculated directly from the results of experiments on 
the maximum force of the wind. 

To make this calculation we have first to see what 
extent of surface is exposed to the wind, and what the 
general geometric character of that surface is. 

The leeward girder is always nearly the counter- 
part of the windward girder, and, therefore, if the wind 
were precisely normal to the bridge, the various parts of 
the former would stand exactly behind those of the 
latter in the line of the wind, and when the bracing-bars 
are in pairs the one member of each pair would in the 
line of the wind stand directly behind the other member. 
In such a case the pairs of members just mentioned lying 
close together would each be subjected to a wind pressure 
not much greater than the single bar of the pair would 
have bearing on it, and the members of the lee girders 
would also be sheltered, to a small extent. For the prac- 
tical purpose of designing the bridge, however, it is quite 
Seong | to come to any conclusion as to how much 
they would be sheltered, for the above case of a normal 
wind is quite evidently not the case to which the calcula- 
tions of the designer must refer, because it is not the case 
which produces the maximum danger to the a 
Even if all possible points of the compass were equally 
ree for the direction of the greatest stormwind the 

ridge would ever be exposed to, there would quite clearly 
be enormous odds against its ne to be precisely 
that of the perpendicular to the bridge. But in the present 
state of meteorological statistical science it can easily 
be predicted almost with certainty what will be approxi- 
mately for any given locality the direction of the 
wind of maximum violence that will come on the 
bridge. In very few cases, indeed, is it likely to be 
coincident exactly with the normal to the bridge. But 
independently of this very great improbability that the 
greatest wind will happen to be exactly coincident with 
the normal; and even if it. were perfectly certain to 
have this particular direction, still the rational and 
thoughtful designer would not make this the basis 
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his calculations, because a wind of a smaller degree of 
violence and slightly oblique to the normal. would. pro- 
duce ter strains on the bridge than the stronger 
wind blowing precisely normal to the brid Only a 
small obliquity is sufficient to uncover all the different 
ig which would receive a certain amount of shelter 
rom a precisely normal wind. It cannot, therefore, be 
too strongly insisted on that the surface of the lee girder. 
should be taken into account equally with that of the 
windward girder, but also that duplicated parts in the 
same girder should be considered as exposing to the 
wind the duplicate surface. Of course there are certain 
- easily recognised limits to the application of this prin- 
ciple. For instance, if the cable of a suspension bridge 
be made up of a number of flat links placed close 
together, it would be absurd to take as the whole ex- 
area the sum of the surfaces of all the links. If 
the booms have double vertical webs placed apart, but 
still not far apart, then both the surfaces of these webs 
cannot be counted, although in this case it would be 
prudent to make some small allowance for the sheltered 
one if the whole boom has not a closed box-section. 
Also one of the booms, either the bottom or the top 
of the leeward girder is nearly completely protected 
from the wind by the flooring, the effect of which 
last taken separately will be mentioned immediately. 
Corresponding horizontal members in general must be 
supposed to yield one to the other more shelter than 
similar pairs of vertical members, because it should be 
remembered that a strong wind near the surface vf the 
earth cannot have any very great inclination to the 
horizontal plane, but must be approximately tangential 
to the surface of the earth or sea over which it is moving. 
The proper course to follow is to choose a direction wit 
a slight horizontal obliquity to the normal, such as will 
ive the greatest projected surface, and inclined verticall 
y six or seven di to the horizontal plane,* and, 
taking a right projection of the two side girders and floor 
and overhead bracing, to use this projected surface in 
calculating the total wind pressure on the superstructure. 
On the vertical pe ine tr portions of that surface the 
ressure may be calculated with the intensity of pressure 
, to a normal incidence of the wind, because a small 
obliquity produces hardly any appreciable diminution of 
ressure intensity. The transverse vertical surfaces will 
ss all together only a small total area; and, the 
intensity of pressure on them being small—being chiefly 
due to the friction of the air, because the air current is 
taken as nearly parallel to them—the total effort of the 
wind on them might be neglected or a guess made at 
the proper coefficient of friction in the absence of any 
very reliable experimental information with regard to 
that coefficient. The flooring presents a larger total 
area, and, alboug the angle of incidence of the wind is 
small, the total effect cannot be neglected ; either trust- 
worthy experimental data must be got from which to 
calculate the pressure due to small angles of incidence, 
or - a liberal allowance must be made for it by guess- 
work. 


BRIDGE OVER THE RIVER IRWELL, 
SALFORD. 


Ws illustrate at page 442, a new wrought iron road bridge, 
now in course of erection over the river Irwell, for the 
Corporation of Salford. The design in point of construction 
does not present any special departure from that of works of 
a similar character, but considerable care has been taken to 
relieve, at a comparatively low cost, the plainness, not to say 
ugliness, which plate girder work usually presents. Suffi- 
cient has not, we think, been done by corporations and other 
local authorities to cultivate a sound taste in the designing of 
work of this kind, but the Salford Corporation are somewhat 
exceptional in this respect, having lately erected more than 
one handsome bridge over the Irwell. The abutments of the 
Springfield-lane Bridge are of Yorkshire stone finely tooled, 


the pillars at the ends of the main girders being treated 
ornamentally, and in a successful manner. Finely moulded 
castings are combined with the stonework in such a way that 
all beads and angles which would, if of stone, be likely to suffer 
damage by accident or wilful injury, are either out of reach 
or placed in recess. ‘The cast iron grilles to be fixed in each 
bay of the longitudinal girders will be as light as is consistent 


with strength, and will be so attached that each one of them p 


can easily be removed for the purpose of painting the wrought 

The bridge, which has a of 100ft., consists of a pair of 
wrought iron box girders which support the cross girders and 
the roadway. The available width between the main girder 
is 42ft., divided into a carriage-way of 25ft. and two footways 
of 8ft. Gin. each. The timber blocks of which the carriage- 
way will be formed will be bedded directly on the top of the 
cambered road re with a layer of asphalte only te 
them, which will it is expected give sufficient elasticity for 
the traffic. It will be observed that the cross girders are of 
less than the usual depth for such a width of way as 42ft., 
but this and the mode of constructing the road surface were 
rendered necessary by the levels of the streets leading to the 
bridge being very low relatively to the height of the 
maximum river floods; one object in the design being to 
elevate the bridge as much as possible, and at the same time 
to secure good gradients on the hg ag 

The work is the design of Mr. Arthur Jacob, Engineer to 
the Corporation, and it is being carried out by Messrs, Abram 
Pilling and Son, contractors, at an estimated cost of £9000. 
The following are the leading provisions of the specification 
for the ironwork. 

‘*The whole of the wrought iron employed in the work 
shall be of the best we and shall be manufactured by a 
firm to be approved by the engineer, and. shall be stam 
with the manufacturer’s name or customary mark. It shall 
be sound, tough, free from laminations, scales, cracks, and 
defects of every kind, and will have to be delivered at the 
works of the contractors in lots of not less than twenty-five 


* When the bridge lies at the base, or on the sides, or in the midst of 
hills, the vertical inclination of the wind should be 
to the general position of the 


i 


tons. The iron to be of such quality as to stand the following 
tests :— 


. Ultimate tensile Percentage of con- 
Description. strength per square traction of 
inch. ' area at fracture. 
Average tons. 
Angle and teeirons .. .. .. 2 « 18 
Plates, lengthway.. .. .. .. 22 .. « 12 
Plates, crossway .. .. .. 19 7 


‘‘ The engineer or his assistant will select the materials to 
be tested, from which will be cut pieces 24in. in length, and 
of plates and sheets 24in. by 20in. These pieces after being 
stamped at or near the ends with the inspector’s stamp in 
addition to the maker’s brand, to be sent to Mr. David 
Kirkaldy, Testing and Experimenting Works, 99, Southwark- 
street, Linea, SE. who will test and report upon them. 
All the plates, angle irons, and T-irons shall be straightened, 
flattened, and where necessary curved to the required shape 
before being drilled, so that all surfaces shall be fully in 
contact before rivetting is commenced, All the iron shall 
gauge the full thickness and dimensions figured or shown 
upon the drawings, The plates shall be planed weg | square 
on the joints, so as to make close butt joints. The direction 
of the fibre in the cover plates shall in every case run in the 
direction of the length of the girder. 

‘The rivets must be made by a maker to be approved by 
the engineer, and of the vi tt quality of Low Moor or 
Staffordshire rivet iron, capable of resisting a tensile strain of 
eighteen tons to the circular inch of section before fracture. 
Every rivet must admit of being bent double whilst cold 
without showing any fracture, the main girders they 
must be jin. diameter and 4in, pitch; those in the cross girders 
are to be }in. diameter and 4in. pitch. The rivets shall be 
cup-headed, the total height of the finished head of a jin. 
rivet to be not less then }#in. of an inch, and of a jin. rivet 
not less than jin. At the bearing plates of the main girders 
and in all cases where necessary the rivets must be counter- 
sunk whether shown upon the drawings or not, and no rivets 
shall be hammered when cold. Great care must be taken 
that no rivets are burnt, and that in every case they are 
so worked that the hole shall be completely filled by the 


rivet. 

‘* All the bolts are to be made of iron similar in quality to 
that of the rivets, and capable of bearing the same test. 
They must be made to the full sizes shown upon drawings, 
the heads to be forged in one with the bolts out of the solid 
rod, and not by welding on a separate piece. The screws for 
both bolts ” ¢ nuts to have Whitworth’s standard threads 
well and cleanly cut, and to hold full for the entire length of 
the screw, 

‘« The engineer shall have the right of inspecting any portion 
of the ironwork, either at the works of the contractor during 
the process of manufacture, or after delivery. He shall at all 
times have free access to the works, and may from time to 
time apply or cause to be applied such tests as he may require 
for the purpose of ascertaining whether the iron is of the 
specified quality, and the contractor shall be liable for the 
cost of such tests, and shall furnish such portions of bars, 

lates, angle iron, &c., as the engineer may deem expedient to 
a tested; and should the contractor consider it necessary, 
the engineer will, upon receiving a written notice to that 
effect, instruct his assistant to proceed to the maker’s works 
to be present during the process of manufacture of the iron ; 
the contractor will, however, have to pay all railway, hotel, 
and other expenses which may be incurred by such inspec- 


tion. 

‘* All the girders must be accurately set out to the full size, 
and every part of the girder in its entirety, and as completely 
as when erected upon the abutments built up into position 
before leaving the contractor’s works, in order to insure a 
perfect fit, and accurate butt joints—which shall be planed 
truly square—throughout the whole work. The longitudinal 

irders must also maintain, when fixed upon the abutments and 

oaded with the cross girders and roadway and under ordinary 
traffic, a permanent camber of - at the centre, diminishing 
uniformly towards the ends in the arc of a circle. 

“‘The rivet holes in the main girders and ends of cross 
girders where they are attached to the main girders, shall be 
accurately drilled through the whole thickness of the plates 
and the angle irons required to be rivetted together at one 
operation, the plates being built up in the position which they 
will occupy in the bridge for this purpose, so that all the 
holes will correspond with each other with a accuracy, 
without further drilling or rimering, and everywhere the 
sharp burr or arris left by the drill must be taken off. The 
whole of the rivet holes in the top and bottom flanges of tae 
main girders shall be drilled by a travelling multiple drill, 
which will pass through the several layers of plates at one 
operation. No drifting will be allowed upon any account. 
The rivet holes in the gross girders, except those above men- 
tioned, are to be 
lates. 

‘«The cross girders shall rest upon the bottom flange of the 
main girders at a distance of 5ft. a from centre to centre. 
Nineteen of them will be 42ft. span, with a depth of web at 
the ends of 2ft. 9in., deepening at the middle to 3ft. 6in. 
The remaining two—one at each end of the bridge—will be 
30ft. 6in. in length over all, and have one end attached to the 
main girder and the other resting upon the abutment. 

‘The floor plates will be of wrought iron 3ft. wide, jin. in 
thickness, and curved with 3in. camber. They will rest upon 


carefully and accurately punched to tem- 


‘*The whole of the ironwork after erection on the site 
shall receive two additional coats of paint of approved 
description and colour.” 


RAILWAY BRAKES. 


Tux following letter has been addressed by the Railway 


Department of the Board of Trade to the Railway Companies :— 
** Board of Trade (Railway Department), London, 
“S$. W., June 10, 1880. 

“* Sir,—I am directed by the Board of Trade to call the special 
attention of the directors of your company to discussions which 
have taken place in the last Parliament and in the present session 
on the subject of continuous brakes for — trains, and also 
to the returns recently laid before Parliament for the half-year 
ended the 31st of December, 1879. 

‘*From these returns it appears that little has been 
made either in the adoption of continuous es or in the 
selection of any system or systems which could be worked in 
connection with those adopted on other railways. At the date 
above mentioned it seems that not more than 23 per cent. of the 
number of engines and 28 per cent. of the number of carriages 
used in Sag m trains were fitted with any of the systems 
returned by the companies as continuous brakes. Moreover, of 
the brakes so returned, many fail to comply with the conditions 
laid down in the Board of Trade Circular of 1877. Some are only 
sectional, not being continuous throughout the train ; some can 
only be applied by the guard or gu and not by the engine- 
driver ; some can be applied by engine-driver and guard; while 
others are not automatic—that is, capable of self-action when a 
train from any cause becomes divided. 

“The Board of Trade cannot but regret that so little has been 
done in the way of arriving at a decision and united action in a 
matter which has so long excited public interest, and which has 
formed the subject of so much discussion in Parliament and of so 
much official correspondence, 

“Tt is scarcely necessary to remind your company that the 
subject of continuous brakes was bought under the notice of the 
companies as far back as the 25th of Seghaouben, 1858, when their 
attention was Ke ys wad called by a circular letter to the report of 
the present Chief Inspector of Railways, Colonel Yolland, upon 
the merits of certain continuous brakes. Nor can it be necessary 
to refer to the various reports upon railway accidents, and 
cupeckally to those for 1857 and 1870, or to the requirements of the 
Board of Trade, issued in 1862, in all of which tke subject of 
brake power and of continuous brakes formed a conspicuous 
feature. Still less can it be necessary to refer to the circular 
from the Board of Trade of August 30, 1877, in which the present 
aspect of the subject was discussed at length, and the necessity 
for immediate action strongly urged upon the companies. 

‘* Since the dates above mentioned the case for prompt action 
has ‘been strengthened, not only by the increase of traffic, and 
especially of fast trains, but by the invention of improved forms 
of brake. Notwithstanding this, little has been done hy the 
companies towards the general adoption of continuous brakes, 
and still less towards united and harmonious action in the matter. 
The Board of Trade are now, as heretofore, most desirous that 
action should be taken in this matter by the companies themselv 
and that the interposition of Parliament should be thus rende: 
unnecessary. But it is obvious that such a state of things cannot 
be allowed to continue indefinitely, and that, if the companies 
decline or fail to act in the matter, steps no doubt would be taken 
to compel them. 

“‘Under these circumstances, the Board of Trade desire again 
to pro this subject on the earnest attention of your emg h 
and at the same time to request that they will, on or before the 
31st day of July next, inform the Board, not only what steps 
they are taking to adopt continuous brakes, but whether they 
will give an undertaking that the nger trains on their line 
shall, within a period to be named in the reply, be fitted with 
brakes of the description which is contained in the Schedule to 
the Act of 1878, and which is repeated at the foot of this letter, 

“T am, Sir, your obedient servant, 
“T.-H. FARRER, 

“The Secretary to the Railway Company. 

‘“*(1) Brakes instantaneous in action and capable of being 
ve by engine-driver and guards ; (2) self-acting ; (3) capable 
of being applied to every vehicle of a train; (4) in regular in 


use 
daily working; (5) materials employed of a durable character, 
y maintained, and kept in order,” 


Grain Carcors.—It should be widely known, Mr. Plimsoll 
states, that though in the five years ending with June last 570 
mre went to the bottom, each with every soul on board, only in 
eight cases was an inquiry instituted by the Board of Trade, 
= the men drowned numbered 6469. In the last three 
years there were only three inquiries in 340 cases. 


New Trcunicat Scnoot.—The memorial stone of a new 
technical school was laid on Wednesday at Bradford, Yorksh: 
by Mr. John Britten, the Master of the Worshipful pees mew f oO 
Clothworkers, of the City of London. The new building is 
estimated to cost, when furnished, £25,000, towards which the 
Clothworkers’ Speapene have promised £3000, and have also 
offered to subscribe £150 a year towards the maintenance of the 
institution. 


Sourn Kxunsincton Museum. — Visitors d the week ending 
June 12th, 1880: — On Monday, Tuesday, and Saturday, free, 
from 10 a.m. to 10 p.m., Museum, 10,660; mercantile marine, 
building materials, and other collections, 5353. On Wednesday, 
Thursday and Friday, admission 6d., from 10 a.m. till 6 p.m., 
Museum, 2526; mercantile marine, building materials, and other 
collections, 695. Total, 19,234. Average of corresponding week 
in former years, 14,086. Total from the opening of the Museum, 


tee-irons din. by in. by 4in. thick, running parallel to the | 19,053,508. 
ani 


main girders rivetted to the cross girders. Cover strips 
Gin. in width and jin. thick will be used at the transverse 
joints as shown upon drawing. 

‘¢The whole of the cast iron employed in the work shall be 
of the best Scotch grey metal, and shall be clean and sound, 
sharp in the aa and arrises, straight, true, and free 
from It shall be properly fitted and fixed to the 
main indies as shown upon the drawings, including all 
necessary drilling and tapping, countersunk screws, bolts, 
and nuts, &c. e ornamental castings shall be made by 
either of the following firms who make a speciality of such 
work, viz.:—Messrs. Walter Macfarlane and Co., Saracen 
Foundry, Glasgow; Messrs. Smith, Sun Foundry, Glasgow ; 
or Messrs. The Coalbrookdale Iron Co., Shropshire. 

‘‘ The surfaces of the bed-plates or any other parts which 
the engineer may consider necessary must be planed or 
faced. 


“‘The whole of the ironwork isto be immersed in hot 
boiled linseed oil, whilst at a temperature of about 200 degrees 
Fah. immediately after it is taken from the rolls and sheared, 
and before it has suffered from the slightest exposure to the 
atmosphere or to wet, and all the ironwork as soon as erected 
at the contractor’s receive a of, 
anti-corrosive paint, maged ov surfaces being 
first cleaned, Lary re-coated, 


THE Procress or Scrence.—It is proposed to hold on the 
24th inst. a meeting in London of those interested in the science 
classes of the country to protest against the difficult nature of 
some of the papers, notably acoustics, light and heet, and 
theoretical mechanics, prescribed in the late May examination 
at South Kensington. It is only by great efforts that students, 
especially the artisan class, are induced to continue their studies 
in science, and when they discover that they have to encounter 
such tests as these they will in too many instances be dispirited 
and discontinue their studies. : 


THE SewaGeE or RotHERHAM.—On Wednesday a deputation 
from the Rotherham Town Council had an interview with the 
President of the Local Government Board, for the purpose of 
asking the board to grant them powers to expend £6000 for the 
disposal of their sewage by casting itintothe Don. Mr. Dodson, 
in reply, reminded them that his board could not sanction the 
further pollution of the river Don, as it was contrary to the 
Rivers Pollution Act. The Town Council had adopted the 
responsibility attached to annexing the districts they had, and 
had gone to Parliament for a scheme by which in ten years they 

roposed to carry out the sewerage of the place. They then asked 
his board to grant a loan for works which would increase the 
volume of sewage discharged into the river. He would not 

ise his sanction to such a thing as that, and said that if th: 
could come to him with a definite and acceptable plan, his beard 


was willing to consider it. The present proposal, however, they 
could not, 
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CHAMBERS’ 


SAND DISTRIBUT OF. 


MESSRS. GARRETT AND SONS, LEISTON, SAXMUNDHAM, ENGINEERS. 


Fic.4. 


ENLARGED DETAIL OF 
SAND BARREL &c. 


For a long time it has been felt that an efficient apparatus 
for sanding streets would be an acquisition. Macadam, save in 
frosty weather, does not need sanding, but paving, 
whether stone or wood, or asphalte, does. Mr. Chambers 
seems to have solved the problem and produced a machine 
which, made by Messrs. Garrett and Sons, of Leiston, has been 
severely tested in London with great success, We illustrate 
it by the accompanying engravings. 

Fig. 1 is a back view partly in section, Fig. 2 is a cross 
Figs. 3 and 4 show 

e ine consists of a large hopper, holdi ve or six 
bushels of sand. The level of this 4 be a yertod by the 
handle F and screw. In the bottom of the box isa slide to 
regulate the delivery, worked by the lever S and handle G. 
The sand is distributed through the spout H. To prevent 
clogging, the roller B, fitted with | pay is caused to 
revolve by gearing M, as shown. ie roller is not in one 
piece, but is made up of loose rings strung on the shaft. A 
steel scraper or tapper D—Fig. 4—keeps the sand from 
clogging on the roller, and consolidation in the hopper is pre- 
vented by the stirrer shown in Fig. 3, which is worked back- 
wards and forwards by the cranks and connecting rod E E. 

The success which has been attained by this machine 
encou us to hope that much cruelty to horses will in 
future avoided, and it is not scigaceaite that asphalte 
preg may regain the reputation which it has lost—in 

ndon, at all events. Any one who ‘‘walksdown Fleet-street” 
on a winter’s morning need not be told that wood is nearly as 
bad as asphalte for horses, and a Chambers’ sand distributor 
—_ to form part of the Metropolitan Board of Works plant 
in future. 


THE BERTHON DUPLEX DINGY. 

THE origin of these remarkable boats was a request made 
by Admiral Ryder, commander-in-chief at Portsmouth, to the 
Rev. E. L. Berthon, to devise, if possible, boats that could be 
carried by the torpedo launchs, which, although the most 


Fic.* 


dangerous craft in the world, are incapable of carrying any 
kind of ordinary boats—in fact, they can take absolutely 
nothing on deck, and the hatchways are only big —. for 
a man to squeeze through into cabins—if they can so 
called—only about 6ft. long and 3ft. 6in. in height. To meet 


° 3 + s 6 


7 FEET 
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these —_ circumstances Mr. Berthon constructed some of 
his collapsing boats in two equal parts, each 6ft. long, and 
which, when used singly, is a perfect boat with a square stern. 
By an instantaneous process the thwarts and bottom boards 
are taken out, and the half-boat collapsed, will then pass 


through a hole 7in. wide and l4in. long. Some of these boats 
have gone oe 7 an exhaustive series of experiments with the 
to: o fleet, an 

perfect. They pull very fast, and are remarkably buoyant, 
and very dry, especially when united only by the gunwale 
forelocks, as the bow then rises to every sea instead of pitching 
into it. 

On Friday, June 4th, prior to the torpedo experiments which 
were carried on that day, Admiral Ryder invited a large 
party of officers and civilians to see the action of these duplex 

ts at Spithead, where three torpedo boats were in readi- 


the official reports of them say ther are simply | n 


FICS. 
SHEWING ACTION OF STIRRER & SAND BARREL 


instance, by an enemy’s shot, it can be instantaneously 
detached and escape e in the other. It is scarcely 
ecessary to point out the great boon these little dingies 
will be to the owners of small yachts. 
On coming alongside the halves are detached; and each 
weighing between 601b. and 70 1b., can be lifted on board by 
one man, then shut up into a few inches, and stowed out of 
the way. Or should it be desired to send a hand on shore a 
moderate distance, he can pitch half a boat overboard, and 
propel it by rowing, or sealing. for which a sculling notch is 
provided, 


THE DUPLEX DINGY IN A SEAWAY. 


ness, the crews of which had never seen these boats before. 
Three of them were launched from the Sprightly and sent to 
the torpedo boats, with orders to shut them up and stow them 


below. This done, a signal was made by the admiral, ‘‘ Out 


boats and come alongside.” Such was the simplicity of their 
construction that by the light of nature the crews got out their 
boats in a very short time, the first-being brought on deck, 
set up, connected, launched, and manned in 1 min. 50 secs. 
The boats were then tried pulling and towing with six men in 
each, though the entire crew of a second-class torpedo boat is 
only five. They rowed remarkably well and light, and when 
towed at 16 knots did not bury their bows, but flew over the 
seas. It was amusing to see the half-boats disconnected with 
three men in each half and a race between them. 

A large duplex for the first-class torpedo boats was also 
exhibited, and elicited general admiration — elegance as 
well as other qualities she displayed. This boat is 15ft. long, 
and 5ft. wide, capable of carrying a dozen men. It should be 
borne set mind that all these boats are insubmergible; and 
being built in compartments an injury occurring to any part 
is of no consequence ; but should one half be y detine for 


A considerable number of these new boats is now on its 
way to the torpedo fleet in Bantry Bay, and an order for them 
from the French Government is being executed at the Berthon 
Boat Company’s works at Romsey. 


Pumprine Enaines at StraveteyY.—In the article on this subject, 
in our last impression, the diagrams from the horizontal and 
Cornish engines were trans , that for the horizontal engine 
was in error placed at the bottom of the page. ‘ 


Tue Srupents oF THE InstITUTION oF ENGINEERS.—The 
fifth annual dinner of the Students’ Institution of Civil Engineers 
was held at St. James’s Restaurant, Piccadilly, on Wednesday 
9th June; Mr. W. H. Barlow, F.R.S., in the chair. The 
chairman in proposing the toast of the evening, ‘‘ The Students,” 

ve some useful hints to young engineers entering the profession, 
ate Sa upon the importance of observation and self-instruction 
during pupilage. ‘Mr. C. R. Parkes, as the senior student, 
responded, and amongst the other speakers were Mr. F. E. 
Duckham, M.I.C.E., Brotessor Kennedy, and Mr. 

The meeting was the most successful and numerously attended 
which has hitherto been held. 
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STEAM LAUNCH FITTED WITH OUTRIDGE’S ENGINE. 


ELEVATION 


PLAN 


Ty the accompanying soapevings we illustratea steam launch, 
the length of which is 35ft., beam 5ft. 9in., depth 4ft. The 
launch is built of pitch pine with timbers of American elm, 
cuddy deck fore and aft; teak benches and fittings all round 
open space forward, a 9ft. teak cabin aft, and teak benches all 
round engine space. She is fitted with a steel horizontal loco- 
motive boiler and an Outridge’s engine of 10 indicated horse- 
wer ; diameter of cylinder, 64in.; stroke, 34in.; revolutions, 
10 per minute ; working pressure, 100 lb. per square inch. 
On trial a mean speed of 12°25 miles per hour was obtained, 
viz., with the stream, 15 miles, against the stream 9°5 miles 
od hour; the propeller was fitted abaft the rudder, was four- 
laded, and a diameter of 26in, 

The special feature of the Outridge engine is the use of 
**sectors” in the place of connecting- These sectors 
are fitted between the piston ends, and are supported at the 
outer edge by means of a ee and block running in guides so 
that the sector may roll freely on the piston plate; the jaw 
of the sector is fitted with adjusting screws and brasses and 
bears directly on the crank pin, to which it gives motion on 
steam being admitted to the back of the piston, The engrav- 
ings give a sectional view, showing the arrangement of the pis- 
ton sectors, valves, &c., a front elevation, we a an end elevation, 
showing the valve and reversing gear, which is of the sleeve 
type. e advantages claimed for this engine are that this 
system admits of a great power being developed in a very 
small space, that very small clearance spaces are required, that 
friction is greatly reduced by the rolling motion of the sectors 
on the piston ends, so that a great economy of steam and coal 
is obtained, that a high velocity may be maintained with 
safety, and that an engine of a given power may be con- 


structed on this principle at a much lower cost, with much | y, 


Jess weight, and will occupy less space than an engine of equal 
power of any other type. aerate 


FAULL’S GUN METAL PACKING. 
packing consists of a gun metal seat A which fits 


THIS 
tight, and is made steam tight in the bottom of the stuffing- | h 


box. Upon this seat rest three segments, of which two, 

and C, are seen in the annexed woodcut. The ents fit 
closely at the transverse part of the joint which divides them, 
but are left open, as shown, to allow for closing in as wear 
takes place, It will be seen that the segments thus form a steam- 
tight valve upon the seat at the bottom of the stuffing-box. 
Another ring D fitting on the conical upper part of the seg- 
ments js ped in, this ring being bored out larger then te 
piston or valve rod. The oylindsh 


ments is also of less diameter than the stuffing-box, 


FRONT 
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play thus obtained enables the packing to accommodate itself 
to any inequalities in the rod, a certain amount of flexure in 


the ringfof} fibrous packing E allowing this, This packing, 


which is made by Messrs, Hj, M. B. Faull and Co., of Newport, 
on., is now in somewhat considerable pse, and is economical. 


THE ROLLER WEDGE CHAIR. 


THE accompanying engraving shows a v simple and 
curious Ses. in pen § has 
been in use for the last eighteen months or so on a 
section of the North London Railway, where the traffic is 
eavy and consists of trains of goods and passengers pass- 
ing over the line every few minutes. The invention is spoken 
well of by the permanent way staff and workmen who have 
used it, When once fixed in place the fastening requires but 
very little attention, and is inexpensive, ing but a trifle, if 
anything, over ordinary fastenings of weed, without the 
lia! — to decay or become loose, 

It will be seen that the principle of the invention consists 
in one side of the jaw of the chair being cast with an 


ed or wi shaped surface, while a cylindrical solid cast | sacrificed. 


roller about in, in forming » 


wedge is placed between the web of the rail and the inclined 
jaw in such a way that the roller becomes firmly fixed, any 
vibration tending to fix it more firmly, The roller wedge can- 
not be displaced longitudinally as in the case of the ordinary 
key, there being a small projecting flange cast at each side of 
the inclined jaw to prevent it. : ‘ 
The patentee of this invention having died soon after it 
was brought out, some delay has taken place in making {it 


known to engineers and others interested, but arrangements 
have now nm made by which the business is being 
carried on through Messrs. Maynard and Cooke, of West- 
minster-chambers, S.W., through whom a quantity of these 
chairs is now being manufactured. 


New Vesseis ror THE Nayy.—Messrs. Robert Napier 
and Sons, Glasgow, have received the Admiralty contract to 
construct the hulls and machinery for three fast steam cruisers 
of the Iris , for the British Navy, to be named the Arethusa, 
Leander, and Phaeton. They are to be built of steel, and to 
attain a high rate of speed, on a displacement of about 3750 tons, 
with a very large coal ma en The vessels will have twin 
screws, apd hesloental compound engines of 5000 indicated horse- 
power. Two years will be allowed to finish the contract. 

TESTIMONY TO THE VALUE OF THE WESTINGHOUSE BRAKE.— 
Our Glasgow correspondent writes that on Monday morning a 
passenger train ran off the North British Railway, just as it was 
approaching the College Station, in that city. The engine and 
followin luggage van left the rails, which were much t 
and broken, and after running for a distance of about thirty 

ards, fell on their sides. e train was supplied with a 
Westhigheuss brake, which was applied the moment the engine 
left the metals, and its ya upon the passenger carri was 
such that, although dragged after the engine the distance 
mentioned, they all remained upright, and no one was injured, 
The officials our correspondent that, but for the efficiency 
of this brake, in all probabili poe per 

. The train was we passengers, 
portion of whom especially were greatly alarmed, 


a number of lives would hava been 
the women 
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LETTERS TO THE EDITOR. 
We do net hold ourselves responnble for the opinions of our 
( for opinions 


Sm,—I note your remarks on steam gauges in your last 
Encivger. You are very severe on makers of such gauges; but 
let me ask it is possible 
accurate or the money we get. ice of a g uge 
used to be £5. We sell gauges now for ini atrandon. What 
with discounts and commissions, there is nothing to be made out 
of the business, and purchasers get their money’s worth. If 
they like to pay a fair price, they can always get a good article. 
We cannot test gauges on a large scale at less than half-a-crown 
&@ gauge; yet if we put half-a-crown on, we are cut out of the 
market by the man who does not test. What the public like is a 
big, pretty-faced gauge. If it is not quite accurate, they don’t 
care, ps, Ap how much it is wrong, and treat it as Captain 
Cuttle did his watch. Don’t blame us—blame the buyers. 


Bristol, June 15th. An Ex-Gauce MAKER. 


Srm,—As bearing on the subject dealt with in your paper last 
He] namely, the inaccuracy of steam gauges, I may state that 
I occasion recently to test eighty gauges by various makers. 
They were all intended to carry high gee’ to 130 lb.— 
and were uated from 1]b. to 180 1b. and 200 lb. Of these 
gauges I found four very excellent instruments, quite accurate ; 
three were by one firm, one by another firm. Of the remainder 
fifty-two were inaccurate, the inaccuracy being sometimes plus 
oad sometimes minus, but never sore 6 lb., and in some 
cases not more than 3 lb. All these gauges had variable errors, 
Of the remaining thirty-four gauges, thirty-three were wrong, all 
showing too high a pressure. The errors were, however, in each 
case constant, and were due to the hand being improperly put on. 
When the hands were adjusted they would become serviceable 
instruments. The remaining gauge, by an eminent maker, and 
fresh from his works, was 30 lb. wrong at 110lb. That is, it 
showed ft 80 Ib. when the true pressure was 110 lb. It was 
wrong at all pressures, but not so wrong asthis. I had the gauge 
taken to pieces, and found the workmanship so rough and imper- 
fect that adjustment could never make it a good instrument. I 
had it returned in pieces to the maker, who offered to send me 
another, which offer I declined. If those firms who test their 

ages would persistently refuse to buy from who supply 
copie gauges, accuracy would soon become the rule instead 
of the exception. J. F. Fonsianque. 

G w, June 16th. 


Srm,—I am much pleased to see that you have in your last 
week’s paper called attention once more to the subject of 
inaccurate steam gauges. I can certify that you exaggerate in 
no way; on the contrary, you have not said half enough. 

The makers of both pressure and vacuum gauges seem to be 
demoralised. There was a time when it was possible by payin 
firm to obtain a gauge right to a pound. 

ow-a-days it is almost impossible to do anything of the kind, 
and I could name a firm w once had a high reputation, which 
aie which cannot be to 5lb. per square 


It appears to me that the remedy would lie in some such 
enactment as that which renders the use of false weights and 
measures an indictable offence. If a scale-maker sells me a set 
of scales and weights, I buy them on the understanding that the 
are accurate, and I rather think that the scale-maker who sel 
inaccurate weights and scales can be prosecu Again, if I 
buy a 2ft. rule, it is understood that the rule shall be accurate to 
a small fraction of an inch. But a gauge, which is a more 
important thing, in that false scales and weights can only repre- 
sent a loss of money, whereas a false gauge may cause a lament- 
able explosion and loss of life, may be wrong 5 lb. or 10 1b., and 
I have no possible means of knowing whether it is right or not. 
The whole gauge-making trade seems to me to want reorganising, 
and the sooner the better. Lex. 

Warrington, June 16th. 


Srr,—I can from long” experience corroborate your remarks 
respecting the quality of a very large number of steam gauges. 
Few I think have had more to do with steam gauges, either as a 
dealer or as a maker, and in my time a very large number of 

uges of different sorts and make have passed through my hand 
in course of business, some for testing, others for repair. I have 
many times expressed my surprise that such and such gauges 
should be put in use at all, and the answer has often been, 
** Well, it was supplied with the boiler, and I thought it must be 
a good one.” 

Again, I have sometimes remonstrated with some boiler 
makers about buying and putting such badly made gauges on 
their boilers, considering it is often a matter of life and death, 
and that for their own reputation they should use the very best 
gauge it is possible to get, and what eg has been the reply ? 
—** Oh, such gauge is too dear.” ‘‘ Well, but if you get a really 


good gauge, don’t you think it worth the extra few shllings ?” 
‘Well it may be so,” gererally has been the reply, “‘ but we 
have had no complaint about what we are supplying—and 
therefore why pay any more.” I do not mean to assert that 
boilermakers conscious y supply a bad gauge. But I fear they 
are not sufficiently careful in selecting the best make, and paying a 
little more. As my eee users, very few can tell a gauge 
from a bad one, and fewer still are able to test them. 

I think it quite necessary that gauges should be tested at 
regular intervals, because even the best make is liable to get 
deranged from constant use. I generally make it a practice to 
test them before they are sent out, and the best test gauge is the 
mercurial column 30°60 to every 15 lb. or 1 atmosphere. 

Manchester, JOSEPH CASARTELLI. 

June 16th. 

Str,—I am glad to find that you have again called attention to 
the use of inaccurate steam gauges, and can fully confirm your 
pan upon the necessity for testing before affixing them to 

ilers. 

My company, Richard Hornsby and Sons, Limited, is amongst 
those mentioned by hh as testing every gauge before using it, 
in consequence of which sixty incorrect ganges were last week 
returned to the makers for adj ustment. me of them varied us 
much as 7 lb. from the truth, notwithstanding the fact that I do 
not know makers of gauges with a higher reputation for accuracy 
than those from whom these were obtained. 

Grantham, June 14th. F. C. SourHwe tt. 


STEAMERS’ PUMPS. 

Srr,—I see with pleasure that you have opened your pages to 
discussion on the subject of the pumping machinery to be pro- 
vided on board sea-going steamers. I quite agree with Mr. Terry 
that many ships might be kept afloat, if not until they could be 
repaired or beached, at any rate until the passengers and crew 
could be removed in safety, and so many valuable lives and much 
property might be saved. It is true that the first thing to be 
aimed at is to make a ship as nearly unsinkable as possible, and 
for this purpose the more water-tight bulkheads that can be 
intriuced the better, provided they are water-tight and will 
withstand any pressure of water which may come onthem. But 
accidents do occur only too frequently, and every reasona!)le pre- 
caution ought to be taken to guard against fatal results, and it 
sloes not seem to be unreasonable te expect that a large amount 
of purping power shorild be provided where an invasion of water 
is one of the dangers thost to be feared. A combined engine and 
centrifugal 


pump se¢éms well adapted for the . It 
should be in such « position as not to be easly invaded by water, be 
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otherwise its efficiency might be destroyed ; it should be ready 
to start at a nomen notice, therefore it should be supplied 
with steam from the main boilers; there should also be a separate 
boiler out of the reach of water, in case the main boilers are 
drowned out. Such a pump might with advantage be so arranged 
as to replace the ci ting pumps in case of and to act 
as a poeelios force for the v E, M. 
5, + 1, 


THE RUTHERGLEN ACCIDENT. 

Srr,—The thanks of all lovers of justice are due to your cor- 
respondent “C. E. S.” for his exertions on behalf of the unfortu- 
nate driver, William McCulloch. In his letter in your issue of 
the 11th inst., ‘‘C. E. S.” quotes a remark made to him by one 
of the chief officials of the Caledonian Company, saying that the 
company do not intend to take McCulloch into their employ 
again after his release from prison, because by “‘his neglect he 
has damaged the reputation of the chain brake.” If this is their 
reason for refusing to re-employ McCulloch, it is more damaging 
to the chain brake, and to the company which employs it, than 
any negleet on the part of the unfortunate victim. je accu- 
sation is, that the “‘ neglect of the driver damaged the reputation 
of the chain brake.” The neglect on the part of the driver was 
in not perceiving that the distant signal was at danger until he 
was within three hundred yards of it. This caused him to try to 
use what has been called by its parents and sponsor an ‘‘ emer- 
gency brake.” The ‘‘ emergency brake” failed to act—a 


In the next case the writer says the third engineer should om 
no account be allowed to handle the engines. I suppose this: 
third has charge of a watch, and say it is the eight to twelve, the: 
most likely one for a junior hand to keep, and at 10.30 p.m. an: 
order comes for him to “stop” and go “full speed astern;” must. 
he run up and fetch one of the other engineers down to execute 
this order? Surely the writer does not mean this to be done?’ 
How many of us there are who can tell of such an order given in. 
the dead of night, and such a one it was my fate to receive on 
my first voyage in charge of a watch in the open Atlantic a good 
1000 miles from any land. In the company to which I belong, a 
very good system is there in force, i.¢., each engineer who is in 
charge of a watch is to work the engines on his watch, and if it 
is the fourth in charge, le is supervised by either the second or 
third, who take it in turns to stand by for the purpose of 
assisting him. Is not this reasonable? for who of us can tell what 
will happen curing. 0 voyage ; accident, fever, or even death 
itself may occur, e older hands may go, and, then, er] 
the only engineer left may be the third spoken of before. Woul 
not the thing be better to educate the young hand in case of 
accident? A brother engineer told me the other day of one of 
our large mail steamers carrying six engineers and the boiler- 
maker. He, the fourth, fifth, and sixth, and boiler-maker, were. 
the only hands working on her arrival home, fever had laid 
the others very low. 

I haye found, and doubtless many others of my profession, that: 
there is a great want of confidence between the senior and junior: 


occurrence—and consequently failed to avert a collision with the 
train in front: It would thus appear that it was not strictly 
speaking ‘‘ the neglect of the driver” which damaged the ‘‘repu- 
tation” of the chain brake; but the fact of attempting to use 
the brake caused it to damage its own reputation by refusing to 
act. Impartial observers will, however, be inclined to believe 
that the reputation of the chain brake could not suffer much 
damage either from neglect or any other cause, as the reputation 
of a brake which has repeatedly drawn, and is almost daily 
drawing down the censure of the Board of Trade upon the con- 
panies using it, cannot be of -much value. J.N. A, 
Bradford, June 16th. 


A PROBLEM CONCERNING BELTS. 
— ‘ou are doubtless interested in matters, may 
ask if you — met with anything like the accompanying sketch. 


A is an 8in. single belt running rather slack, with another belt B 
on the top of it moderately tight. The mystery to me is that 
although Belt B derives its impulse from belt A, it makes sixty- 
one revolutions of its entire length while A is making sixty. 
I am aware that belt B passes over a greater diameter, but to my 
mind this does not account satisfactorily for the difference. But 
whatever the true explanation may be, is it not a fact that this 
difference of speed and sense, 
an argument against double belts being stitc’ ? 
Liversedge, Sen 9th, A. R. 


THE MECHANICAL THEOR’' OF HEAT. 

Sir,—Your correspondent, 11,” must, I think, reconsider 
his theory. His “fundamental proposition that there is in the 
universe only matter and motion, and that both are alike in- 
destructible,” is directly contradicted by the laws of motion. 
Those laws show that whenever two bodies strike each other, 
motion—and therefore energy—is destroyed, and that it is 
destroyed permanently if the two bodies are inelastic—that is, if 
there is no cause in them tending to reproduce the motion. But 
on the hypothesis there is no such cause; therefore, whenever two 
bodies strike each other motion will be destroyed, the conserva- 
tion of energy is untrue, and the universe will sooner or later be 
brought into a state of rest. 

With regard to your correspondent’s explanation of combustion, 
he has overlooked the fact that the oxygen, which he considers to 
furnish the energy developed, passes away after combustion at a 
much higher temperature than it had at starting, i.e., with its 
own actual energy greatly increased. If matter and motion are 
everything, the phenomenon of combustion is inexplicable. A 
quantity of carbon and a quantity of air by their combination 
produce a quantity of gas of enormously higher temperature, and 
therefore actual energy. Where did this energy come from? It 
did not come by addition of matter, for this, we all agree, is the 
same in amount as before. It must have come then by addition 
of motion. But where was this motion at starting? It was not 
a motion of translation in the carbon or the air, for both were at 
rest. It was not a molecular motion in either, for then it would 
have manifested itself as heat. But if motion is not motion of a 

ly as a whole, nor of its molecules amongst themselves, what 
is it? I pause for a reply. 

The term “‘ potential energy,” invented by Rankine, has been 
rejected by Clausius, and very wisely, for it is clear that it is doing 
a great deal of mischief. It is naturally thought that it must be 
energy in some shape or other. I must repeat what I said in 
your columns not long ago, that potential energy is not energy at 
all, but the power of producing energy. It is exactly as if a dis- 
connected battery were said to have ‘‘ potential electricity,” or 
a bird at rest ‘* potential flight.” Of course, if there is nothing 
but matter and motion, potential energy cannot exist, but all 
physicists, Maxwell included, have held that it does. 

Such theories as the above are, however, very useful, as their 
discussion tends to clear up fundamental errors and obscurities ; 
and personally I owe your correspondent a debt of gratitude for 

uoting the full text ob Newton’s famous passage on motion at a 
Tetons, which shows that the greatest of philosophers was 
ae of something very different from what is generally 
known by that name. But your correspondent will come to see, 
as others have seen, that the universe cannot be made up of 
matter and motion alone; he must add a third element, viz., 
causes producing motion—in one word, forees. Professor Huxley 
is quite right in saying that we know nothing of these forces 
except by their effects—though I shouki make one exception to 
that ; but at least we know by their effects that they exist, and 
they cannot be ignored. 

estminster, June 14th. 


Watrter R. Browne. 


THE MANAGEMENT OF MARINE ENGINES. 

Str,--I would like to be allowed to address a few words to you 
on the above subject, an article which appeared in your issue of 
the 26th March ; it would have been done before, but owing to 
my absence from home I have been unable to send this letter. 

In the tirst place the writer of the article gives some excellent 
advice as to the raising of steam, the blowing through of the 
engines; &c., but I must take exception in the matter of the 
number of hours to raise steam. Do you think, with ordinary 
good coal and moderate boilers, you could keep your steam back for 
twelve hours; and if you did, what sort of fires would you have 
at the time appointed to leave? As far as my experience has 
taught me four hours is ample at home and three hours in the 
tropics, and oftentimes even the latter time is plenty long enough. 
In the tropics some parts are visited with heavy gales rising at 
an hour’s notice, and if not securely sheltered it is cut and run. 
You will tell me to lay under banked fires. Yes, if circumstances 
admit ; but suppose you have repairs to be done to your boiler, a 
tube gone, a little caulking, &c., which the very best boilers 
require, et In cases such as these rapid steaming must 


g s, how this, and that are done, why that brass requires: 
more tightening than this, how thin leads may be mend ot A. 
junior is rated in the same ship, together with his second, andi 
has the bearings todo, &c., and has now to think for himself, and,. 
then, because he is ten minutes longer over his job, who does the. 
heavy walking and small swearing? Why, the very man who as. 
second —* to have explained the whys and wherefores of most. 
things. Of course, I know there are many who can never be 
made to “‘tumble” to their work, but, as a rule, I think most 
are quite willing to learn. The writer says a third without a 
ticket should not be allowed to adjust brasses. y cannot a 
third, without a good education and with plenty of tact at his 
— ends, be as good a man as another who has a ticket and 
lacks the way to use his tools? 

A word to the uninitiated, going to sea means starting afresh to 
learn your trade in another way, depending entirely on your own 
exertions, skill, and tact, for there is no foundry or factory to fly 
to when at sea, all must be done by dint of hammer, chisel, file, 
and your own brains; and in bad weather, in breakdowns, 
there is no back door to step out of and be clear. There is no 
doubt going to sea means a deal to put up with, small cabins, &o., 
but the experience to be gained is vast, and, as a rule, worth 
seeking after. I hope this may find a space in your columns, 
and apologise for having the audacity to disagree with one 
writing in your pages. 

May 28 A Turrp ENGINEER, 


OPENING OF A NEW HARBOUR AT HOLY- 
HEAD 


For some time ee the London and North-Western Rail- 
way Company has been carrying out extensive works at Holy- 
head to accommodate the rapidly growing traffic between. 
Treland and England. Holyhead is the extreme western por- 
tion of the island of Anglesea, and a vast sum has been spent. 
by successive Governments in making a huge breakwater, 
which encloses a large sheet of water. Within this, in, is: 
the secondary harbour, belonging to the London and North- 
Western Railway Company, which was opened yesterday with 
all due ceremony by the Prince of Wales. 

In the year 1862 the London and North-Western Railway 
Company obtained an Act empowering it to dredge mud 
and reclaim land, so that it was enabled to add about ten 
acres to the previous area of the harbour. It erected in 
1865 the West Quay wall. The traffic still increasing, the 
company obtained extended powers from Parliament in 1873, 
and the new works were started in November, 1874, with 
Messrs. Scott and Edwards as contractors. One of the first 
things executed was the construction of the iron girder 
bridge, 180ft. span, from the a landing stage to the 
cattle yard, so that cattle should be conveyed by a road that. 
would interfere with the comfort of travellers as little as 
possible. The new stations and new hotel were erected con- 
temporaneously with the quay wall on the east side of the 
harbour, which, when 150ft. more are added will be 
complete, and afford accommodation for the sixteen 
steamers regularly employed by the company in connec- 
tion with the Irish traffic. The length of the new 
harbour is 2000ft., breadth 600ft. For several years past: 
the harbour works have given employment to 650 men, and. 
including a new graving dock which has been constructed, 
the recent improvements have cost nearly half a million. The- 
new graving dock has an entrance 70ft. wide, a floor 398ft. Sin. 
long, depth 27ft., and pumping power equal to 500 gallons per: 
minute, The new goods shed—a plain, red brick building, 
750ft. long and 5O0ft. wide—adjoins the graving dock, and 
occupies the greater part of the eastern arm of the harbour, 
or more correctly speaking, the new quay. Since the 
Company commenced the improvements they have reclaimed 
194 acres from the sea, and the harbour now possesses deep- 
water accommodation extending 134 acres. The total length of 
the new quay is 3171ft., out of which 825ft. are allotted to 
the goods quay, and 1340ft. to the passenger quay. The 
public — has been constructed at a cost of £40,000. The 
total length of the platform of the east side harbour is 1130ft.; 
ditto west, 1260ft.—total 2396ft. The length of the sidin, 
is 154 miles, So far as the travelling public are concern 
the effect of these great works will be to preserve one side of 
the harbour for the import traffic, and the other for export 
traffic, thus removing the great inconvenience previously felt 
when both the import and export traffic came on to one quay. 
In future impressions we shall have more to say on this subject. 


Society or Arts ConvERSAZIONE.—This conversazione was: 
held on Wednesday, in the South Kensington Museum. The 
company were received in the Grand Architectural Court by Lord 
Alfred 8. Churchill, the chairman, and other members of the 
council, and so constant and continuous was the stream of arriving: 
guests that the formal reception did not conclude before ten. 
o’clock. By that hour the courts and corridors were filled with 
such a fashionable crowd as only the height of a London season 
can calltogether. Many visitors found it almost impossible full 
to examine the artistic treasures which adorn the walls and fill 
the cases in the various courts. As bed ne through the central 
corridor the eye was especially attr: to the contrast presented 
by the piercing pale blue electric light on the one hand, and the 
yellow beading of ga on the other, and diverse were the opinions 
expressed as to the relative merits of the competing illumina- 
tions. The council had well provided for the enjoyment of their 
guests, for in addition to the picture galleries there was a vocal 
and instrumental concert by the Royal Criterion Handbell 
Ringers and Glee Singers, in the Lecture Theatre, which had to 
be repeated in order to date ively arriving 
audiences, as well as, in the New Court, a promenade concert by 
the band of the Royal Artillery, conducted by Mr. Smith. The 
company began toseparate shortly before 
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RAILWAY MATTERS. 


On the 10th inst. No. 13 of the Tay Bridge girders was lifted 
from the bed of the river. This is the t and least broken 
of all the girders that have been raised. No. 12 is now the only 
girder remaining under water. 


Mr. Wiit1am Mircuett, the station master at the Folkestone 
Junction and Harbour stations of the South-Eastern Railway, 
has been presented with a testimonial, in recognition of his 
courtesy and attention to the wants of the continental travellin, 
— There were about 200 subscribers, and the teottnoulal 

taken the form of a handsome clock and vases, valued at 
50 guineas, and a purse of 300 sovs. Mr. Mitchell has been 
twenty-three years in the service of the company. 

THE President of the Board of Trade received a deputation last 
week from the Associated Chambers of Commerce on the subject 
of the powers of the Railway Commissioners. It was urged that 
when the Commission expires it should be re-appointed, and that 
the Commissioners should be invested with larger powers. x 
Chamberlain gm out that the existing powers were very 
extensive, and suggested that an increase of them might be 
resisted a the railway companies. The question should, however, 
be carefully considered, 

THE fast locomotive built for the Philadelphia and Reading 
Railroad Company, and recently illustrated in our is the 
5000th locomotive built at the Baldwin Locomotive Works. An 
idea of the progress of these works may be found by the following 
statement: The first order for a locomotive was taken in 1831, 
It took nearly a year to finish it, so that the first engine was 
finished in November 1832; the 100th in November, 1838; the 
1000th, in February, 1861; the 2000th, in October, 1869; the 
3000th, in November, 1872; the 4000th, in October, 1876; the 
5000th, in April, 1880. ting the average length of the 
engine and tender at but 45ft., these would form a train over forty 
long. 

Durine the past week the first practical steps have been taken 
towards realising another gigantic work of Rigtes railway engi- 
neering, namely, the Arlberg Railway tunnel. The project will 
occupy several years in executing, and when complete will 
worthily rank with the tunnels already in existence through 
Mont Cenis and the St. Gothard. The work just commenced will 
open direct railway communication between Austria and Swit- 
zerland, and thus provide a direct route between Austria and 

ce without passing, as has hitherto been necessary, through 
the States of Southern Germany. The operations of the engineers 
and surveyors during the past few days have been directed mainly 
towards finally determining the axis of the new tunnel. 


A TABLE constructed by Professor Stiirmer, of Bromberg, shows 


the length of railway in several of the chief countries of the} pro; 


world, and its proportion to the population. In pe on the 
average, there are 4°9 kilometres of railway to every 10,000 inha- 
bitants. Greece has the least proportion to the population, 
having only 0°08 kilometre to every 10,000 of the population. Next 
comes Turkey, with 1°6; Portugal, 2°3; Roumania, 2°4; Russia, 2°8; 
Italy, 2°9; and so upward in the scale, France having 6°3; Ger- 
many, 7‘1; Great Britain, 8:1; and Sweden heading the list with 
10°8, though its total mileage is not a fifth of that of Great 
Britain. In Asia it appears that only 0:16 kilometre is averaged 
to every 10,000 inhabitants ; and in Africa the proportion is only 
0°17. In the United States the proportion is heavy—32'9 to 
every 10,000 of the ple; while the whole of America has the 
average of 17‘2, and in Australia the proportion is already 10°6. 


A STRANGE nondescript has, says the Paterson N. J. Press, just 
been received for repairs at the Grant Locomotive Works, and 
crowds of workmen are attracted to look at it. There is little 
likeness about it to a locomotive engine such as may be seen at 
the present day, still it purports to be something of the sort. It 
was what was once known as the “grasshopper” or ‘‘ wheel- 
barrow ” engine, and it is said that this class was once used for 
switching purposes on the Old Paterson and Hudson Kiver road. 
The front truck is placed on four wheels and there are two 
drivers directly under the cab. ‘The build is of the rudest 
description, the frame timbers very heavy, looking for all the world 
as if merely hewn out. It must be seen to be appreciated ; as 
for description, the nearest we can come to it is to liken it to a 
steam road roller, which it resembles as much as anything else. 
The engine came here from Old City, is named “‘ Logan,” and was 
built by Barnum, Richardson and Co., Chicago, in 1866. 

ALLEN’s paper railway wheels appear to be getting on. The 
superintendent of the Delaware, kawanna, and Western 
Railroad writes to the National Car Builder that he considers 
them the best wheels in use so far as he can judge from an 
experience of fifteen months with them. The sleeping car 
** Syracuse,” on his road has been running with them eleven 
months, and has made a mileage of 101,725 miles with scarcely 
any wear. ‘They will run another season without turn- 
ing. The road has four ap and three sleeping cars equipped 
with them, also the trucks of twelve locomotives, and is putting 
them under engines when renewals are made. ‘The Michigan 
Central road has but one pair of these wheels in service as yet, 
but will have several more of them running in a few days. The 
pair already in use have been in continuous service for about a 
year, and have run during that time 60,226 miles under a pas- 
senger car, the tread wearing away about one-sixteenth of an inch. 
The President of tle Indianapolis, Decatur and Spingfield road 
says that the wheels are in every way a success, and that he 
would use no other under new engines or any equipment. 

Masor-GEnErRAL Hutcuinson’s report on the collision which 
occurred on the 9th of April at Stockport station, on the London 
and North-Western Railway, has been published. In this case 
much damage was done to the rolling stock, and several passen- 
gers were injured. ‘he collision affords another example of the 
uselessness in emergency of a combination of the chain and other 
brakes, and of necessity for continuous brakes applicable through- 
out the train by the movement of one handle by the driver. 
Major-General Hutchinson says :—‘‘ A brake which could have 
been simultaneously applied, by one action of the driver to the 
whole of the wheels of the engine and train, would have no doubt 

ded to have considerably mitigated the violence of this 
collision ; as it was, the driver after seeing the danger had time 
only to apply the hydraulic brake to the engine wheels, but not to 
pull the brake cord spplying the chain brake to the wheels of the 
second, third, and fourth carriages; while the guard being taken 
unawares by the collision was unable to apply the brake to the 
fifth, sixth, and seventh vehicles; and consequently the brakes on 
six out of the seven vehicles which compened the train, were not 
applied at all. 

Onk of the subjects seperted upon at the technical convention 
of the German Railroad Union in 1878 was the lighting of cars. 
Reports were asked from the several companies with regard to 
the improvements effected in the illumination of passenger cars, 
particularly with gas, and the cost of spplying keeping in order, 
and running the different systems. orty-five reports were 
rendered. Six corporations, representing 17°7 per cent. of the 
passenger coaches owned by the roads reporting, used gas, chiefly 
prepared on the Pintsch system ; in one instance no other form 
of light was used on the road, and all expressed satisfaction and 
an intention to extend its use on account of the cleanliness, 
saving of labour, and superiority of lighting power. Five roads 
employed stearine candles in closed lamps, and 44'8 per cent. of 
the cars are lighted by oil lamps, the majority burning the 
commonest vegetable oil with Argand burners in the first and 
second-class carriages, and common flat wicks in the lower classes. 
Some of them employed lamps with the oil reservoir above the 
— to prone the re getting too by wd to burn in cold weather ; 

e supply of oil carried is sufficient fora ten hours’ journey. On 
three Awerican mineral ai was used in with 
touch better effect. 


NOTES AND MEMORANDA. 

THE specific gravity of is Nitroglycerine 
begins Pa nl at 150 deg. Fah.; it should not cette be 
heated to a higher temperature than this previous to its use. 

THE transit of Venus, 1874, observations and calculations of 
the Sandwich or Hawaiian group are completed; those of the 
Egyptian a group nearly finished ; those of Rodriguez completed ; 
those of Kerguelen nearly finished ; and also those—which unfor- 
tunately are less important—of New Zealand. 


Many years ago a double- ed micrometer, in which the 
images were formed by the double refraction of a sphere of 
Bide was prepared by Mr. Dollond for Captain Smyth, R.N. 

dopting the same ng ona larger scale, Sir G. B, Airy has 
had constructed by Mr. Hilger a micrometer with double refrac- 
tion of asphere of Iceland spar. 


Berore the Academie des Sciencés a paper has been read “‘On 
the Freezing Mixtures Formed of an Acid and a Hydrated Salt,” 
by M. Ditte. In such a mixture the cooling is not due to simple 
dissolution of the salt; there is always a double decomposition, 
conformably to the law of maximum work. The salt containing 
much water, this pee out, and the change of state absorbs 
the heat liberated by the reaction, borrowing from the liquid 
itself the surplus of energy n to its complete accomplish- 
ment. Hence results a considerable lowering of temperature. 

Str W. THompson recently described his new water-steam 
thermometer now being made by Mr. Casella. It is based on 
the relations of temperature and pressure in water-steam as 
furnished by Regnault’s or other tables, and will consist of a 
glass tube with two terminal bulbs, like a cryophorous, part ¢on- 
taining water, part water-steam, and the stem inclosed in a 
on of ice-cold water. Similar vapour-thermometers will be 

ormed, in which sulphurous acid and mercury will be used in 
place of water, or in conjunction with it. For low or ordinary tem- 
peratures they will be more accurate than ordinary thermometers. 


Dr. Konia finds that up to 50 deg. to 60 deg. of heat, the 
influence of heat on a tuning-fork may be regarded as constant. 
Thick tuning-forks are more affected by heat than thin ones of 
the same pitch, indicating, it is remarked, that change of 
elasticity, and not change of the length of the arms, is the 
primary cause of the change of pitch. (Generally the period of 
vibration of a tuning-fork is increased or diminished ggy3 by a 
difference of temperature of 1deg. Centigrade. The general 
change in pitch of the normal fork of 512 vibrations per second 
at 20 deg., through the temperature difference of ldeg. C., is 
0°0572 vibrations per second. 

In a recent paper on the thermic theory of the galvanic current 
—Wied. Ann., No. 4—Herr Hoorweg lays down the following 
itions:—Wherever two conductors come into contact, 
motion of heat results in development of electricity ; therefore a 
constant electric difference arises between the two substances. (2) 
If in a closed circuit, the total sum of the differences of potential 
be different from zero, there arises in this circuit a continuous 
electric current. (3) This current exists at the cost of the heat 
at one part of the point of contact, and has heat production in 
the other for a result. (4) All voltaic currents are thermo- 
currents. (5) The chemical action in the battery and the 
decomposition apparatus is a result of the galvanic current. 

From the facility with which the requirements for geo- 
graphical position are satisfied, and from the rapid and accurate 
ecmmunication of time now given by electric telegraph, the 
oliservation of the transit of 1882 will, according to the annual 
report of the Astronomer Royal, be comparatively easy and 
inexpensive. For the four principal phases—ingress accelerated, 
and retarded ; egress accelerated, and retarded—he proposes to 
rely mainly on :—First, the Cape Colony; second, the shores of 
Canada and the United States, Bermuda, and the West India 
Islands ; third, the same as the second ; fourth, the eastern shore 
of Australia, or New Zealand in preference if telegraph commu- 
nication be made. He remarks that it is highly desirable that 
steps be taken now for determining by telegraph the longitude of 
some point of Australia, and that it will be useless to repeat 
photographic observations. 


THE towers of Cologne Cathedral are now the highest in the 
world, the height they have attained being 5ft. higher than the 
tower of St. Nicholas Church in Hamburg, which has hitherto 
been the highest edifice. When finished they will be 51ft. 10in. 
higher. The Cologne Gazette gives the following as the heights of 
the chief high buildings in the world: Towers of Cologne 
Cathedral, 524ft. llin. from the pavement of the cloisters, or 
515ft. lin. from the floor of the church: tower of St. Nicholas, 
at Hamburg, 473ft. lin.; cupola of St. Peters, Rome, 469ft. 
2in.; cathedral spire at Strasburg, 465ft. llin.; Pyramid of 
Cheops, 449ft. 5in.; tower of St. Stephen’s, Vienna, 443ft. 10in.; 
tower of St. Martin’s, Landshut, 434ft. 8in.; cathedral spire at 
Freibourg, 410ft. lin.; cathedral of Antwerp, 404ft. 10in.; 
cathedral of Florence, 390ft. 5in.; St. Paul’s, London, 365ft. lin.; 
ridge tiles of Cologne Cathedral, 360ft. 3in.; cathedral tower at 
Magdeburg, 339ft. llin.; tower of the new Votive Church at 
Vienna, 314ft. 1lin.: tower of the fine new brick-built Rath-haus 
at Berlin, 288ft. 8in.; towers of Notre Dame, at Paris, 232ft. 1lin. 

AT a recent meeting cf the Academy of Sciences a paper was 
read on the secular variations of the mathemetical figure of the 
earth, by M. Faye. Regarding the anomaly of the small action 
of such masses as the Himalayas on the pendulum, and the great 
attractive force often found at sea, he says that under seas the 
cooling of the ag proceeds more quickly and deeply than under 

tinents, The bottom of the first seas would thicken in advance 
of the dry crust, and would press increasingly on the liquid 
nucleus, raising the weak of the first crust, which were 
mostly round the North Pole. The water level would rise on 
our hemisphere and fall on the southern, and the ellipsoid of 
revolution become a simple spheroid. With further cooling the 
basins cf the southern seas would have increasing attraction and 
the waters would gradually rise in the southern heinisphere, their 
surface of level returning to the ellipsoidal form, which M. Faye 
thinks is slightly exceeded at present. Thus the earth’s crust 
shows an alternate balancing movement determined by excess of 
weight of maritime crusts and the points of less resistance in the 
heart of continents. 

THE average yearly cost of maintenance of roads in France has 
recently been given as about 31,000,000f.—£1,240,000—for 37,000 
kilometres of national ruads, 20,000,000f. for 41,000 kilometres— 
22,940 miles—of departmental roads, and 75,000,000f. for 260,000 
kilometres of parochial roads, without counting bridges or large 
rectitications. ‘I'he cost price of materials varies considerably in 
different departments, according to the means of access to resist- 
ant rocks. On an average it is 6f. 70c. the cubic metre for the 
whole of France, but it descends to 3f. to 4f. in the mountainous 
regions, such as the Alps, L’Ardéche, L’Istre ; and it rises to 11f., 
13f., and even 14f. in the plain country, as in Seine-et-Oise, 
La Marne, and L’Aube. The wear is nearly proportional to the 
number of vehicles passing over the roads; in L’Ardéche it is 
about double what it is in L’Aveyron, and in L’Hérault it: is 
about four times as much with equal quality of materials. The 
statistics further show that, per kilometre and a 100 draught- 
horses, the mean consumption of ‘‘ metalling” is about 23 cubic 
metres annually. It is calculated by some engineers that to keep 
the roads in a thoroughly good condition this proportion should 
be increased to 28 cubic metres, with an additional expenditure 
of nearly 3,000,000f. matters stand the consumption of road 


metal is about 1,326,000 cubic metres on the national roads. 

this is bruised, and reduced to mud and dust every year by the 
wheels of vehicles and the hoofs of horses. Accumulated in a 
single heap, it would form a tower 130 metres in diameter and 
100 metres in height. ually spread over the whole surface of 
the sellondl roads of France, it corresponds to an average 
wearing out of 9 mm, 


MISCELLANEA. 
A CONSIDERABLE number of the rivetters at Messrs. Palmer's 
shipbuilding yard, Jarrow, have been off work for some days 
past owing to a dispute about piece prices. The men want an 


— on a ship of special construction which the firm have in 


Messrs. MAcrARLANE, SYRANG AND Co., of 86, Cannon-street, 
are, we understand, about to supply upwards of 64 miles of cast 
iron pipes with Painter’s patent joints, which we illustrated and 
described in March 5th last. The pipes are intended for both 
gas and water purposes, and will be laid in Quebec this season. 

Mr. Hannay’s process of making diamonds has been described 
as expensive and dangerous, and as removed from the field of 
commercial enterprise. He however, at the last meeting of the 
Royal Society, expressed an opinion that the discovery of makin 
diamonds profitably might be made any day, and he believ 
that his experiments were leading in the right direction. 

A DISPUTE of rather portentous character has occurred at the 
Eston Mines, belonging to Messrs. Boleckow, Vaughan, and Co. 
The men, contrary to orders, have been filling the wagons to 
the greatest possible extent. By this means the miners were 
enabled to get their “‘ stuff” out of the mines without waiting for 
a fresh relay of wagons. On Tuesday evening between two 
and three hundred men were sent home, Mr. Lees, the manager, 
refusing to allow them to proceed with their work. 

Ir was recently stated by the American Manufacturer that a 
man in Wurtemburg had devised a process for making toothed 
wheels from rawhide, Since then that journal has been informed 
by the Chicago Rawhide Manufacturing Company that they have 
made such wheels for a long time; and still later, Messrs. 
Dienelt, Eisenhardt, and Co., Philadelphia, sent a communication 
saying that for about thirty years wheels of that description had 

nm made, and for the last ten years thousands of them had 
been made for use in looms; and further, for the last four years 
the a made paper wheels, and found them superior to 
rawhide, 

THE House of Lords’ Committee have passed the preamble of 
the Bill for the construction of a subway.available for all kinds 
of traffic, vehicular and passenger, under the Mersey, so as to 
connect the towns of T.iverpool and Birkenhead. The total 
length will be 1 mile 6 furlongs 64 chains, and the estimated 
capital required £500,000, the taking up of which is anteed 
by the Corporations of seein and Birkenhead, the Mersey 

ock Board and the Great Western Railway, each of whom are 
repared to give security for one quarter the cost of construction. 

{he engineers are Mr. John Fowler, of London, and Messrs, Law 
and Thomas, of Wrexham. 


Mr. Sornzron Estcourt proposes to make the owners of 
horses Pay spear, towards the maintenance of highways. The 
bill that he has introduced on this subject would compel every 
one who keeps a horse within the district of any highway 
authority to take out a licence from the authority. e sum to 


be paid for the licence is fixed at 10s. in res' of each horse. 


— the exemptions included in the bill are horses kept - 
0 


solely for the purpose of husbandry or use in the business of a 
market gardener : also horses used sulely in an underground mine. 
The bill is limited to England, and does not include the 
metropolis in its operation. 

Messrs. Roperr WorTHINGTON AND Co., of Dublin, have 
commenced the works in connection with their contract with the 
Dublin Corporation to pave the north side of that city. 
Marlborough-street is the starting point in their new undertaking. 
A large number of labourers have heen brought to bear on the 
execution of the contract, and with such a will is the work being 
proceeded with, that in the course of a few hours a | portion 
of the street has been taken up, the macadam screened, and the 
ground Bay ts for the concrete, which is to go beneath the 
setts. The contractor feels confident that he will have his 
portion of the work completed in ten months. The stones to be 
used are the best Welsh setts, laid on concrete, and the interstices 
filled in with asphalte. The contract is for the sum of £58,000. 

Ir is probable that some American-built iron cattle and freight 
steamers will soon be contracted for here, says the New York 
Nautical Gazette. They will be about 3500 tons, 350ft, long, 42ft. 
beam, 28ft. hold, with three decks, with a maximum speed of 
12 knots and a — going rate of 10} knots. The lower hold 
to carry about 30, bushels of grain, the two lower decks to 
carry cattle on the hoof, the os deck to carry sheep and hogs. 
The estimated cattle capacity being 600 head and 1600 head of 
sheep and hogs. The vessels will be fitted up with the most 
we system of ventilation, and especial devices for watering 
and feeding the stock and keeping the vessel scrupulously clean. 
They will have accommodation for about 1500 steerage pas- 
sengers. If built at the present price of iron they will cost 
about £80,000 each. 

Tue Central New British Arctic ——— Committee, 107 
Fleet-street, has arranged to hold an exhibition of materials and 
apparatus used, or proposed to be used, in Arctic explorations, 
during the fortnight commencing Thursday, the lst July, at the 
Alexandra Palace, Assistance is solicited in forming a collection 
of articles eligible for exhibition, including machinery, apparatus, 
implements, utensils, fittings, clothing, food, nautical instru- 
ments, boats, sledges, weapons, sanitary appliances, used, or 
[ae gerbes be used, in Arctic explorations ; diagrams, pictures, 
and photographs relative to the same; relics of former expedi- 
tions; illustrations of Arctic life; inventions for propelling 
balloons, or deflecting their course. Full information may be 
obtained of the secretary, at the Alexandra Palace, or the 
offices of the Arctic Committee. 


AurnouaH the Sydney Exhibition, which has just closed its 
doors, has not attracted so many sight-seers as was hoped, it has 
at least had the pre-eminence of being visited by more ple in 
proportion to the population than any previous exhibition, as 
shown by the following table :—- 


Proportion 
Year. Place. Visitors. to population 

per cent 
1851 .. «. Tondon. 
1853... NewYork... .. 600000 .. 2 
1867 a Pai 9,300,000 24, 
1878 7,254,867 1 
1876 Philadelphia 10,164,489 224 
1878 oe 16,082,725 


1879 .. Sydmey., ... 848,653 .. .. 

A New skating surface called ‘crystal ice” has, it is stated, 
been invented by Dr. Calantarients, of Scarborough. Consider- 
ing that after all ice is merely a crystalline substance, and that 
there is no lack of substances which are crystalline at ordinary 
temperatures, Dr. Calantarients experimented with a variety of 
salts, and after a time succeeded in making a mixture consisting 
mainly of carbonate and sulphate of soda, which when laid as a 
floor by his plan can be skated on with ordinary ice skates; the 
resistance to the surface is just equal to that of ice; it looks like 
ice, and, indeed, when it has been skated on and got “cut up” a 
little the seo, eg is quite astonishing. A small experimental 
floor has been laid in the skating rink at Prince’s, and has proved 
so successful that no doubt a large floor will be inid there or at 
some other convenient place in the autumn. This floor will 
obviously have great advantages, both over artificial ice floors, 
which are very expensive indeed, and over floors for roller skating. 
The surface can at any time be made smooth again by steaming 
with an eprersee for the purpose, and the floor itself when once 
laid will last for years. It is interesting to observe that the 
many mixture of 
crystallisation, so that after all the floor consists 
solidified water. 


ts used contains about 60 per cent. of water of 
chiefly of 
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FOREIGN AGENTS FOR THE SALE OF THE 
ENGINEER, 


PARIS.—Madame Bovveau, Rue de la Banque. 

BERLIN.—AsHer and Co., 5, Unter den Linden. 

VIENNA.—Messrs. and Co., 

LEIPSIC.—A. TwieTmeyver, Bookseller. 

NEW YORK.—Tae Wititmer and Rocers News Company 
81, Beekman-street. 


TO OORFFESPONDENTS, 


in correspondents of addressed the 
on and intended for insertion in this must, in all 

accompanied by a large envelope legibly directed by the 
writer to himself, and a ie stamp, in order that 
answers received by us may be fi to their destination. No 
notice will be taken of nications which do not comply with 
these instructions. 


*,* All letters intended for insertion in Tur ENGINEER, 07 


ill, Staines. 

J. W.—The cost of a provisional protection, if you take it out yourself, is 
£5 08. 6d., but if you do not know the forms to be complied wal wes must 
go to a patent agent, who will charge you from £8 8s. to £10 10s., according 
tocircumstances. Several patent agents advertise in our columns. 

GRINDER (Lowestoft).—Long iron bars mag be ground cylindrical almost as 

wm true as if they were turned. All the hand-rails on the North London 
locomotives, for example, have been so ground for years. The stones used 
pack § large diameter and wide on the face. The operation is one requiring 
much skill on the part of the grinder. 

D. J.— We have repeatedly answered the ion which you put. Your feed 
pump will not work because the lift of 8ft. is too great to be overcome, the 
vapour given off destroying the vacuum, The pump works in the morning 
because the water in the large tank is then cold ; but as it grows hot vapour 
is formed, and this is the reason why the pump will not start after the 
dinner hour. From your sketch it appears that there is a great deal of 
waste space in the pump when the plunger is in. If this be filled up, either 
pan yo mal otherwise, it is possible that you may get the 
pump to wor 

Eeratom.—In Tue of June 11th, Mr. Sloane’s paper, page 422, 
“ Improvements in Dioptric Lenses,” d&c., footnote, 1 should be 1879. 

SCREW PILES. 
(To the Editor of The Engineer.) 
Srr,—Can any of your readers inform me where Mitchel’s screw piles 
are to be PIER. 
Edinburgh, June 16th. 


A CORD OF WO@®S. 
(To the Editor of The Engineer.) 

Sir,—I shall be much obliged to any reader of Tue Enaineer who will 
tell me what is the solid content of a cord of wood. In other words. 
suppose all the wood in a cord were in the form of a solid cube, what 
would it measure? F. 

Westminster, June 11th. : 

CEMENT FOR STONE STEPS. 
(To the Bditor of The Engineer.) 

Sir,—I have an extensive flight of stone steps—outside—built of dark 
have for a long time given consider- 
able trouble, as it has been found impossible to keep them permanen 

with any kind of ordinary cement or mortar, and as a consequence 
the water gets down through the BF oomag and eventually loosens the 
stone on its bed. I have just had m reset, and am desirous to try 
some kind of bituminous cement or mastic for closing the — that 
could be made up readily and cheaply and brought to the colour of the 
stone, Will ws | reader kindly say if coal tar, Portland cement, lime, 
and sand, would form a suitable mastic, and if so, in what proportions 
they should be used ; or, if this would not do, could he give mea receipt 
answer the purpose best? 

une 


SUBSCRIPTIONS. 


If credit occur, an extra charge of two shillings and sixpence annum will 
‘Tun to registered for 
Cloth Cases for binding Tuz ENGINEER Volume, price 2s. 6d. each. 

The Stoning Volumes of THe ENGINEER can be had, price 188. each ;— 
Vols. 8, 5, be 14, 21, 24, 25, 26, oo 40, 41, 42, 48, 44, 46, and 47. 


A a set of ENGINEER can up, comprising 47 volumes. 

Foreign Subscriptions for Thin Paper Copies will, until further notice, be 

received at following rates :—Subscribers paying in advance at the 


Australia, 
Colum Griten Guiana, Cape of Good Hope, Denmark, 
prance (Paris onty), Germany, CHbraltar, Italy, Japan, Malta, 
United States, West Coast of Africa, West Indies, China vid octhsmagat 
£1 16s. India, £2 0s. 6d. 
ittance by Bill in aig ee a Buenos Ayres, Ceylon, France, 
and Greece, Ionian Islands, Norway, Panama, Peru, —— 
Spain, Sweden, £1 10s Chili, Borneo, and Java, £2’ 5s. India 
indisi, £2 5s. Singapore, £2 0s, 6d. 
ADVERTISEMENTS. 
*,* The charge for Advertisements of four lines and under is three shillings; 
for every two lines afterwards one shilling and si. : odd lines are 
one shilling. The line averages seven . When an adver- 
tisement measures an inch or more the charge is ten shillings per inch, All 
single advertisements from the country must be accompanied by stanvps in 
payment. Alternate advertisements will be inserted with all practical 
regularity, but regularity cannot be guaranteed in any such case. All 
except weekly advertisements are taken subject to this cond 
ADVERTISEMENTS CANNOT BE INSERTED UNLESS DELIVERED BEFORE 
Six o’cLock on THuRsDAY EvxENING IN EACH WEEK. 
*,* Letters reloting to Advertisements and the Publishing Department of the 
are to be addressed to the Publisher, Mr. George Leopold Riche ; all 
letters to be dressed to the Editor of Taz Enaineer, 168, Strand, 


MEETING NEXT WEEK. 
AeRONAOTICAL Society or Great Brirain.—A meeting of the members 
tie reading nd of papers, and Yor 
ani on 0} an ne ‘or the advancement 
of the y’s interests. 


DEATHS. 
On the 2nd inst., at 4, Helensburgh Villas, South-road, Mr. Wituiam 
Cuartes Barnes, late manager Royal Small Arms Factory, Enfield, in 
his 68th year. Foreign — please copy. 
On the 18th inst., road, Bayswater. Mr. Tomas 8a~1, 
late of Moisgunge Factory, Kishnagur, , in his 79th year. Indian 
papers please copy. 
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THE FUTURE OF THE IRON TRADE. 
WueN the demand for English rails sprang up some 
nine months ago in the United States, and the iron- 
masters of Great Britain became exceeding glad, we 


suggested that the Iron and Steel Institute should send 
over a deputation of two or three of its members to 
ascertain by personal investigation carried out in the 
United States, whether the enormous demand anticipated 
was or was not to be regarded as legitimate; whether it 
was or was not likely that the railways proposed would 
really be constructed; whether the demand was to be 
looked on as altogether abnormal and temporary, or as 
the natural outcome of the growing wealth of the New 
World. Our advice was not followed, but the demand 
for come! in every shape and form, for the United States, 
attained proportions wholly unanticipated. It is not too 
much to say that some persuns lost their heads and went 
mad for iron in any shape. Rails, pigs, scrap, 
sheets, old rails, hoops, steel ingots, tires, came all alike. 
Nothing that could be deemed iron or steel wanted a 
market. This was all very well up to a certain point; 
but unfortunately ironmasters believed that that which 
was but a passing wave was the rise of a tide, and they 
in their powers of production enormously, In 
the United States precisely the same thing was — 
iron enough has been made in the last few months to 
satisfy the extra demands of the next year. The conse- 
uence is that iron returns to the prices paid for it before 
e recent rage, and ironmasters find themselves with 
much money invested in new furnaces and plant for which 
they will never get a return. The events of the last nine 
months have been exceedingly instructive, however; and 
if only the lessons taught are taken to heart something 
will have been gained in return for an enormous outlay. 
We learn then in the first place that at no time in 
the future will it be possible permanently to raise the 
price of ordinary pig iron above about 45¢ per ton, or the 
price of steel rails above £6—probably ve should be 
nearer the mark if we said £5. All calc 1‘s‘ions of profit 
and loss, wages, cost of coals, and so on, mist be based 
on these figures, and estimates resting on prices 
higher than these will prove misleading. It may be a 
very unpleasant thing to be told that 40s. is likely to 
be a fair price for pig iron in the future, but the truth 
must be said, and should be accepted and acted upon. 
It is not difficult to see why the price must_be kept 
somewhere about the figure we have named. The iron- 
making plant of the civilised world is now much 
larger that it need be. No demand of at all a perma- 
nent character can exist which would tax all the 
blast furnaces fof the world to supply it. To prove 
that this is true, we have only to possess ourselves of 
the fact that there is not now an iron-producing dis- 
trict of any importance in the world in which furnaces 
may not be seen which are out of blast. Not that 
they are out of order and thersfore idle, but idle simply 
because there is no work for them to do. But the 


tly} moment a demand springs up, all the previously idle 


plant is started ; and the production of iron is enormously 
Increased ; and the market is glutted, and prices fall at 
once. It is absolutely necessary that at present 
a large proportion of the iron-making plant of the 
country should be idle. If it were at work, iron would 
of necessity be so cheap that it would not pay to make 
it. Furthermore, the tendency of every sudden wave of 
demand is to augment the quantity of permanent plant, 
and the larger the amount of plant standing idle the 

ter will be the tendency to sell iron cheap, because, 
if it be possible to make a blast furnace earn even 2 per 
cent. per annum clear profit on its first cost, by selling 
its pigs at 35s. a ton, the manufacturer will rather do so 
than let the furnace stand idle. Indeed, very many 
furnaces are now kept going which are not paying one 
halfpenny of interest on their cost, the whole of the 
pigs which they are producing being stocked on the chance 
that they may yet be sold at a fair profit. To illustrate the 
ease with which the iron-producing power of the world is 


8ub-| augmented in reply to a sharp demand, we may say 


that in October, 1878, there were in the United States 
708 furnaces, of which only 251 were in blast. At the 
end of the year this number had increased to 265 ; but 
at the end of 1879 theré were 388 furnaces in blast, out 
of a total of 697 furnaces which were either in working 
order or admitting of being put in working order. The 
increase was thus 123 furnaces, and assuming that each 
would make a little over 400 tons a week—a very 
moderate estimate —the total augmentation would be 
50,000 tons per week, or, taking forty-five working weeks 
in the year, 2,250,000 tons per annum. But there remain 
still 309 furnaces not at work. If we allow that 200 of 
them are so situated that they cannot be worked at a 
rofit, and must be regarded as useless, we have still 109 
urnaces left as a reserve ready to be blown in at short 
notice, and capable of making, say, 40,000 tons of iron 

r week, or 1,800,000 tons per annum. In 1879 the 
United tates made 3,070,875 tons of pig iron, and it 
is beyond question that the rate of production increased 
continually scam, | the year, as more and more plant 
was started. e result of all this production 
was that 2 demand which extended over a couple of 
years would have proved of the utmost service to iron- 
making districts, was all supplied, and much more than 
supplied, in a few months, and the value of pig iron has 
fallen no less than £4 per ton in the United States. 
The facilities provided by steam for intercommunication 
are now so great that the moment a demand occurs for 
any article or commodity in one country several others 
can rush to supply it. Accordingly, although England is 
3000 miles from America, the demand in the last-named 
country stimulated the trade in Great Britain, and it may 
be safely estimated that in the last twelve months we 
have made 2,500,000 tons more pig iron than we did in 
the preceding year. Little or none of this extra quantity 
has been used in Great Britain, nor has it gone to the 
Continent. America has absorbed the larger portion of 
it; and there can be no doubt that the United States 
have at the present moment a t deal more iron 
than they can possibly use, and facilities for a ve 


any time more iron than they can want—always provi 
that the consumer does not insist on having supplied to 
him in any one year as much iron and steel 


as he can use | It has 


in two years. Under the circumstances we have no hesi- 
tation in saying that the prospects of the iron trade in 
Great Britain are so bad as to justify almost the worst 
that can be said of thém—that is if low prices mean bad 
trade. It has recently been urged that as there are 


‘firms in the North who are actually blowing in more 


urnaces now, that the prospect for the future cannot 
be very bad. It is to be assumed, it is urged, that iron- 
makers know their own business, and that they would not 
increase their powers of production if they did not anti- 
cipate a good trade. Those who reason thus know but 
half the truth. They know that furnaces are blown in, 
but they do not know why. The truth is that the fur- 
naces started are put in blast only to work off orders 
given long ago. Thus we could name a firm in the North 
which contracted some time ago to supply a very large 

uantity of a given kind of pig made in a special district. 

his firm are now making iron to stock, yet they have to 
start another furnace solely to comply with the terms of 
the contract ; as the price is very good, not much harm 
is done. It will be found that in almost every case 
where plant is being increased peculiar conditions have 
dictated that increase. 

As regards the future price of pig iron, it appears that 
that must be determined almost entirely by wages—not 
bin. to the ironmaker alone, but wages to the collier 
and the ironstone miner. Plant exists in profusion. 
There is much more than enough of it, and if wages could 
be cut down sufficiently, then pig iron might be made at 
a profit for about £1 per ton. But it appears as though 
both in this country and the United States, wages had 
been reduced almost as low as they can be got. There 
is nothing else to which the consumer can look just 
now for a chance of getting cheaper iron than a reduc- 
tion in w and until this takes place iron 
will not fall much below its present value. After a time 
those now making iron to stock will find that they must 
stop, and furnace after furnace will be blown out both 
here and in the United States. But this step can very 
little affect the price of iron. Furnaces will not be blown 
out while they can be worked at any profit, and what- 
ever is the number that may be kept in blast, it will be 
found not to be less than that required to keep pig as 
cheap as wages will let it be. All the signs of the times 
indicate a great contraction in the demand for iron from 
Great Britain, and the sooner the truth is realised the 
better. The following extract from the report of Mr. 
Swank, secretary to the American Iron and Steel 
Association, holds out little prospect of better times for 
us :—“ We may here remark that we regard the claim 
that 1,500,000 gross tons of rails will be required by the 
new and «ld railroads of the country in 1880, and that 

erican works cannot meet this requirement, as unwar- 
ranted by past experience and existing probabilities. It 
is true that in 1872 we required about 1,366,830 gross 
tons—1,530,850 net tons—but since the close of that year 
we have laid over 2,000,000 gross tons of steel rails, the 
superior wearing qualities of which must be considered 
in estimating the probable quantity of rails to be 
required this year for renewals of existing tracks, while 
the mileage of new roads to be finished in 1880 is not 
likely to greatly exceed the average of the three years 


1870, 1871, and 1872, which was 6466 miles. Hence it is. 


not probable that we shall require as many rails in 1880 
as in 1872, and those that are required can all be made 
by American works.” It may be pointed out that 
as regards the rail trade, vur only customers worth 
consideration, a from the United i were 
British India, Australia, Canada, and Brazil. In the 
first four months of this year we exported 67 per 
cent. more steel rails than we did in the corre- 
sponding period of 1879. Of our total rail exports, the 

nited States took 32} per cent. against 1 per cent. last 
year ; British India took 26°9 per cent. ; Australia, 10°7 
per cent. ; British North America, 6.3 per cent. ; Brazil, 
4'1 per cent. The British colonies and the United States 
together took 784 per cent. of the total exports this year 
and 604 last year. The quantity taken by the colonies 
_— er has been 90,555 tons year, against 70,613 


THE THAMES AND THE METROPOLITAN SEWAGE, 


THERE is much that is very unsatisfactory in the nature 
and results of the protracted and costly apne recently 
concluded relating to the formation of the mud banks in 
the bed of the Thames. It is unsatisfactory because the 
decision of the arbitrators was limited to but one part 
of the subject involved in the yi a of the investigation. 
The evidence submitted and taken in the course of the 
inquiry ranged through the whole of the subjects 
involved in an inquiry as to the played by the 
metropolitan sewage in fouling the and low water 
banks of the river from Kingston downwards. Yet 
the decision of the arbitrators was, from the com- 
mencement, limited to an expression of opinion as 
to the layed by the sewage in the formation 
of the three ks near the northern and southern 
outfalls at Barking and Crossness. These banks are 
known as the M: tness Bank, the Barking Bank, and 
the Crossness This limitation became ne 


cessary, 
because the liability of the Metropolitan Board of Works 


related only to the formation of “such banks or other 
obstructions to the navigation as may have arisen, 
or may arise, from the flow of saree at their outfalls for 
the time being into the river.” No other banks than 
those named could be said in any way to interfere with 
the navigation ; and therefore, as far as concerns 
liability of the Board of Works, the case as submitted to 
the arbitrators was one which, it would have been thought, 
could have been settled by the engineers and officers of 
the respective boards. Divested of the intricate hydraulic 
and physical questions which are concerned in an inves- 
tigation of the causes of the deposition of sewage, or 
sewage-like mud, in the low-water banks of the river, the 
uestion as between the two 8 was one which it 
should never have been necessary to submit to arbitration. 


been impossible to keep separate the part played 
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by the sewage in pollution of the river—which it has 
several times been alleged has endangered the health of 
the inhabitants of Barking and other towns below 
London — from that played by it in the forma- 
tion of banks obstructive to navigation. The 
inquiry has thus elicited almost all the infor- 
mation which would have been necessary to a 
decision on the two questions. So far were the two 
questions involved in the one to be settled that the 
counsel for the Metropolitan Board concluded his speech 
on the whele case by orprening a hope that the report 
of the arbitrators should definitely decide the question 
“that has been kept in agitation for years . . . and 
that the public should know once for all that the bug- 
bear, pollution, is a wn oye that has no foundation in 
fact ;” his final remarks thus relating, as one of the 
arbitrators had to remind him, to a question with which 

y were not concerned. 

Much as has been said and may be said in favour of 
the allegations made by the Thames Conservators, but it 
is impossible to read the evidence put forward without 
being compelled to conclude that they are to blame 
for the part they have played in bringing about 
an unnecessary and costly inquiry, the information 
afforded by which can only, in an indirect way, ever be 
utilised in a settlement of the wider issues of the ques- 
tionsinvolved. Everyone would expect that the chief 
officers of the Conservancy Board should be thoroughly 
well acquainted with the Acts by which their duties, and 
the liabilities of the Metropolitan. Board as affectin 


“these, are limited. If it had been seen, as it clearly shoul 


have been seen, that the Metropolitan Board was only 
liable to be called upon to remove obstructions to navi- 
gation, the waste of public money in taking a lot 
of evidence on questions of pollution would not have 
been incurred. The Conservators were to blame for not 
meeting the Metropolitan Board half-way in the endeavour 
o effect a settlement of the question as reduced to that of 
the formation of the banks referred to by Captain 
Calver as obstructions to navigation. They declined to 
supply the Metropolitan Ps with the plans and sec- 
tions which the latter deemed necessary to a discussion 
of the subject. The Conservators did supply, it is true, 
lans of shoals between Woolwich and Jenning Tree Point; 
ut it is stated by Sir Joseph Bazalgette that the Conser- 
vators declined te give sections across the whole width of 
the river at the places in question. It was represented by 
the Metropolitan Board that it was not “sufficient to take 
soundings half way across a river to determine the true 
cause of a change in its régime, and that it would be well 
that they should take the opinion of a duly qualified 
engineer before they finally resolved to refuse to afford 
the Metropolitan Board of Works information so essential 
to a true solution of the question at issue. . . . It 
appears to the committee that, inasmuch as the arbitra- 
tion proposed by the Conservators will, from the nature 
of the case, be a very expensive proceeding, it ought not 
to be undertaken until all other means by which the 
question at issue could be determined have been 
exhausted. It should certainly, they think, be the 
endeavour of both the parties concerned to settle the 
question, and they consider therefore that it is the duty 
of each to furnish to the other any facts which are in 
their possession, and which are material to that object. 
This duty, it seems to the committee, is the more 
imperative when the facts are, in a sense, public 
roperty, having been obtained at the public expense.” 
t may of course be said that the Metropolitan Board 
might have obtained the necessary soundings for 
itself ; but it will be easily seen that it would be 
much better that the officers of both Boards should deal 
with the same sections, and it would seem particularly 
that it was incumbent on the Conservators to supply the 
Metropolitan Board with the facts upon which they d 
their demand for the removal of the banks by that body. 
There is, it may be said, some evidence of personal pique 
in the sentence which, suggesting that the Conservators 
should take the opinion of “a duly qualified hydraulic 
engineer,” may be construed into a reflection upon some 
of the officers of the Conservancy Board. This, however, 
does not afford sufficient reason for a refusal which has 
pa the hands of the Metropolitan Board ground 
or serious complaint. 

The sections which were asked for by the Metropolitan 
Board were, in the course of the inquiry, put in as evi- 
dence ; and the calculations made from these showed a 
slight increase in the cubical contents of the volume of 
water contained below low-water mark at the points under 
consideration during the past ten years. The arbitrators 
therefore concluded that the dredging which had been 
carried on in the deeper parts had caused a deflection in 
the main stream, which had the effect of causing slack 
water at other places, and at the latter the deposition of 
mechanically-conducted solids had caused the forma- 
tion of the shoals at the three points named. The 
dredging carried out by the Conservators was therefore 
decided to be the immediate cause of the banks ; and the 
latter, it was moreover decided, contained but a small 

uantity of material from the metropolitan sewage. On 

e part of the Conservators, it was contended that it 
was not necessary to prove that the banks consisted 
wholly, or even in the largest proportion of sewage 
matter or detritus, but that their formation was due to 
the discharge of the sewage. In support of this, it was 
urged by Mr. Shelford, on the part of the Con- 
servators, and ey by Mr. Hawksley, who 
appeared on behalf of the Metropolitan Board, that 

e deposition of the sewage matter discharged from the 
outfalls was caused by mechanical entanglement not only 
with the detrital matter brought down by the sewers, 
but of the mineral matter already in suspension in the 
river water; and further, that the very fine mineral 
matter in suspension was cemented or entangled together 
into particles sufficiently heavy for deposition, the resist- 
ance to descent of such particles increasing only as the 
square of their diameter, while their weight increases as 


the cube. The analyses of the mud of the shoals did not, 


however, indicate a very large quantity of sewage ; at 
least, this was the conclusion to which the arbitra- 
tors were conducted by their examination of the 
testiinony of the chemists, conflicting to a puzzlin 
and unaccountable degree, and by microscopi 
evidence. It is very difficult to feel satisfied as to the 
real quantity of sewage matter or matter from the comes 
out which may be in these banks, but in view of the 
evidence as to the relative velocities of the water in mid- 
stream and near shore, across different sections of the 
river at various s of the ebb and flood tides, it is 
clear that the formation of banks was to beexpected where 
the banks now are, whether the material of which they 
are formed comes from one source or another. The 
velocities referred to are, however, those which obtain 
now that the banks exist, and the banks are themuelves, 
with slight exceptions, in those positions where they 
would be most expected asa result of the bends in the 
river, and from a consideration of the relative positions 
of the bends and outfalls, and from the fact that the ebb 
tide velocities, as quoted in the report of the arbitrators, 
are greater than those of the flood tide. What would be 
the change in the relative velocities were the banks 
removed it would be difficult to say; but it would 
appear that banks would again form in very nearly the 
same places, and this whether they were made of 
detritus brought down by the sewers, or of material from 
the river bed or shores, How far the rapidity of forma- 
tion would be affected by the outfall discharge cannot 
be stated, and it does not seem that chemical analysis is 
likely to help in arriving at a conclusion ; but we should 
like to see the results of a series of analysis, by the 
chemists who appeared for the two Boards, of sewage 
taken by all at the same time from the very lips of the 
outfalls, which should be allowed for the purpose to dis- 
charge at very low tide. 


RECONSTRUCTION OF THE TAY BRIDGE. 


Reapers of THE ENGINEER are aware that by favour of 
Parliament the Standing Orders were suspended, so that a 
Bill has been introduced this session for the re-building of the 
Tay Brid Power is taken in the Bill to raise £200,000 
additional capital, either in the shape of ordinary or preference 
stock, with borrowing powers to an equal amount; and as 
the North British Company is at present losing much money 
in conducting its traffic without the bridge, the works will be 
entered upon and pushed forward with all possible expedi- 
tion. The plans for the reconstraction of the bridge have 
been lodged in the Dundee Sheriff Court. When the bridge 
was originally constructed, after a publicinquiry, it was stipu- 
lated that there should be a clear height below the central 
girders above high water mark, so as to keep the water-way 
clear for ships passing up the river to Perth. Such a require- 
ment was considered by many unnecessary for all the traffic 
ever likely to find its way beneath the bridge, and the alteration 
in the mode of loading the central girders which this stipula- 
tion rendered essential, appears to have been tacitly allowed 
to have had the effect of diminishing the stability of the struc- 
ture at this point. It is therefore believed that no serious 
opposition will be offered in Parliament to the lowering of the 
height of the bridge, which is proposed to be done in the 
centre from 88ft. to 57ft. According to the plans, it is pro- 
posed to begin to lower the line on the Fife side, in the parish 
of Forgan, some distance before it reaches the structure, 
by a gently falling gradient, until it joins the south 
end of the bridge, when the height will be 57ft. This 
height will be continued from the south end until the eighth 
fallen pier is reached, when the line will > to fall gradually 
towards the north shore. For a considerable distance on the 
Fife side the line falls at a gradient of 1 in 300 until it reaches 
the bridge, when there is a slight rising inclination for 600ft. 
From this point the line is almost level until the eighth 
fallen pier, where the fall in the line begins at 1 in 230, and 
gradually increases till, near the north or Dundee side, it is 
lin 74. The spans in the southernmost portion of the bridge 
still remaining are not to be altered in width, but the thirteen 
wide spans of 245ft., which were in the centre of the bridge 
before the accident, are to be narrowed to about one-half the 
width by the introduction of additional piers, The first 
five 245ft. spans, counting from the south end of the 
fallen portion, are to be divided into ten spans of 109ft. 
each, and will stand at a height of 57ft. above high-water of 
ordinary spring tides ; between the fifth and sixth fallen piers 
there will be two spans of 100ft. wide and 57ft. in height ; be- 
tween the sixth and eighth fallen piers four spans of 109ft. 
wide and 57ft. high ; between the eighth and ninth fallen piers 
two spans of 100ft. wide, gradually falling in height from 
57ft. to 54ft. 9in.; and from the ninth fallen pier to the 
first remaining pier on the north side there will be eight spans 
109ft. wide, and falling in height from 54ft. Yin, to 45ft. 
The width of the other standing spans of the bridge is not to 
be altered, but their height will be modified to suit the falling 
en of the line; and the bowstring girder close to the 

undee shore will, in accordance with this provision, be 
reduced to 26ft., and the smaller girder thet spans the 
esplanade, before the station is reached, will be 
lowered to about 18ft. The line will be carried across 
the entire way on the top of the girders, so that the 
expedient resorted to by the engineer in the fallen portion of 
sending the train through the centre of the girder will not be 
repeated. Inthe meantime it is not proposed to construct 
the bridge so as to admit of a double line of rails; but the 
new piers will be of such width that they will be able to 
carry a double line, should such a thing be resolved upon at a 
future time. Of course the plans are subject to such changes 
as may be required by the Board of Trade. By a clause in 
the Bill the company ask for power to delay the traffic on the 
bridge, should that be deemed necessary, on accovnt of the 
state of the weather. 


THE INDIAN GOVERNMENT COLLIERY. 


GOVERNMENT coal mining in the Chanda district of the 
Central Provinces of India is not unattended with profit, but 
it would seem to be attended also with pecuniary risks. 
These point te the desirability of the Government becoming 
lessors rather than workers of the Warora Colliery. An 
Indian Blue Book now before us, published at Nagpur contains 
the annual pr report of the Public Works Department 


in 1878-79. It shows that the colliery by its working in the 
twelve months up to the Sth of March last fm ay a 
profit upon capital of 6 per cent.; but that at thet there 
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began a series of accidents to the pumping machinery, which 
filled the workings with water, wey all productive opera- 
tions for two months, cut off during that time the supply of 
coal from this source to the G. I. P. Railway, and entailed an 
extra outlay of 25,000 rupees. Mr. Walter Ness, the minin 

engineer, was away at the time reporting at the instance o 
the India-office upon ironworks and mines in the Kumann 
district. Upon receiving intelligence of what had ha ed, 
Mr. Ness appears to have hastened back to Warora. By the 
28th of March he had resumed pumping, and by the 5th of 
May, though the water had.risen in the pumping shaft nearly 
40ft., had again started his cooly colliers to work in the pits ; 
where, in six hours shifts, nearly 500 are regularly employed. 
Not without reason does Colonel J. O, Mayne, R.E., the chief 
engineer of the Central Provinces, report of the mining engi- 
neer :—‘' He is, I consider, entitled to great credit for the 
manuer in which he brought the mines into working order 
again after they became flooded in March, 1879.” It should 
be a further lesson to the Government, that when Mr. Ness 
was away in England conducting experiments with the rich 
iron ore of the Chanda district, an accident happened at the 
colliery, by which, this Blue Book shows, a ‘“‘creep” de- 
stroyed twelve acres of workings and all the coal therein. 
The year’s output up to the 5th of March, 1879, was 43,248 
tons, anincrease of 2500 tons upon the previous year ; and by 
the sinking of a third a shaft, which is now down 
100ft., the capabilities of the colliery are being increased by 
200 tons a week for twenty years. If a profit of 6 per cent. 
is attainable by Government working in the manner indicated, 
a much larger percen would seem to be certain if the 
colliery should be worked by a private lessee, 
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[First Norice.] 

In a recent review in these pages of Dr. Percy’s volume 
on Gold and Silver, it was remarked that the art of the 
assayer, or refiner of the precious metals, had its origin 
prior to historic time, and was practised for ages as a 
mere art guided by observation and experience, and even 
yet owes but little to chemical or physical science. Like 
statements may be made in reference to Geodesy, and 
with this curious circumstance in favour of the latter, 
that the practice of land-measuring must have dated 
from the very earliest departure of mankind from the 
nomad condition, and from the outset could not have 
been practised as a mere art, but must have involved 
some of the very simplest and 1n part intuitive notions 
of geometric science. No svoner was property in land 
recognised than land measuring, or as we now call it 
land surveying, must have begun. To mark outa square 
surface upon the ground needed reference to some of the 
simplest geometric notions, such as the equality of the 
two diagonals. Ages no doubt before human 
wants, or the eagerness to explore the unknown, which is 
part of man’s nature, sngenesed further and higher uses 
tor geodesy. That such knowledge was attained in 
Egypt at least, possibly in other regions, of which neither 
tradition nor monument remain, has been amply attested 
by the study of Egyptologists, who, as Piazzi Smythe, 
FRSE, &c., the Astronomer Royal for Scotland, has 
shown, possessed the science necessary for determining 
relative levels, dimensions, and the ornamentation of build- 
ings upon a scale that has never been surpassed by man. 
They fixed the standards of lengths, app ied these in the 
nilometer to the annual swellings of the waters of the 
Nile, noted their seasons, and thus first showed relations 
between the phencmena of the heavens and those seen upon 
the earth. Geometry, so attractive to the subtle intellects 
of Greece, had been applied upon a vaster scale than any- 
thing which land-measuring or architecture required to 
the investigation of problems on too large a scale for 
direct measurement centuries before our era. Such, for 
example, was the question as to what was the size of our 
earth. The slow accumulation of sensible evidence, 
such as the disappearance of objects below the horizon, 
&e., had forced men to believe that its form was spherical. 
This problem, the diameter of our globe, which is really 
the basis of all observational astronomy of the solar 
system, was undertaken by Eratosthenes, a Greek 
geometer, settled in lived between 194 B.c. 
and 112 8.c., and solved by him with a surpassing degree 
of exactness, and by methods partly even yet in use. 
From uncertainty as to the Tength of the unit of measure 
—the stadium—it was long considered that the result 
was uncertain or completely lost; but a careful discus- 
sion by the French astronomers of Eratosthenes’ result 
with the measure given by an ancient nilometer dis- 
covered by the French expedition into Egypt, renders it 
in a high degree probable that we have recovered 
correctly the ancient result. On this basis it appears 
that the length of a degree as measured by him only 
differed from the truth by 130 yards, or that he had dis- 
covered the true circumference of the earth within about 
twenty-six miles. The surprising approach to accuracy 
of this result is no doubt due in great part to a balancing 
of errors; but the historic interest of the problem, can 
never be lost. 

After the long torpor of the human mind, Euro 
fitfully and gradually aroused from its lethargy by the 
Reformation, and by the discoveries of Copernicus, 
Kepler, Galileo, Torricelli, and others, Geodesy awoke to 
new and vigorous life in revising the ancient problem of 
the earth’s dimensions and form. Partly at the sugges- 
tion of Cassini de Thury, 1748, who lived to the advanced 
age of ninety-seven, the first who held the appoint- 
ment of astronomer to France, two expeditions were 
organised, each to measure a degree of the meridian, the 
one in no other in southern latitudes, and to 
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damine, set out in 1735 for Peru; the other, under the 
leadership of Maupertius, Clairant, Camus, Le Monnier, 
the Abbé Outhier, and Celsius, Astronomer at Upsala, 
names which comprise some of the foremost men of 
science at that time, landed at Tornea, in Lapland, and 
there also measured a degree of the meridian, the base 
having been measured on the ice of the frozen-over river 
of Tornea. One of the earliest lines measured across 
France was that of Picard, extending from near Paris to 
Amiens, The discussion of this line appeared to indicate 
that the length of the degrees of latitude varied in sucha 
way as they approached the pole, that the inference was 
drawn that the figure of the earth was that of a 
rolate spheroid instead of an oblate one, as had 
n predicted by Newton as a necessary result of gra- 
vitation and the earth’s rotation upon its axis. 
The opponents of Newton’s theory, amongst whom were 
ranged nearly all the orthodox of the time whose astro- 
nomy was ao to square with the books of Moses, 
seized upon this as sustaining their views, and a fierce 
controversy arose. Maupertius, however, was enabled to 
adduce such evidence derived from the measurement in 
Lapland as completely to controvert the notion based on 
Picard’s result. Subsequent measurements made along 
diagonal lines of known obliquity to the meridian have 
enabled the figure of the earth to be examined both in 
latitude and longitude, and its near angeie:’, neglecting 
inequalities of surface, to an oblate spheroid of revolu- 
tion to be made certain. About this time improvements 
both in the methods and in the instruments of geodesy 
were progressing rapidly. Snell or Snellius, a Dutchman 
whose work was published in Leyden in 1617, has been 
thought the first who proposed the employment of trigo- 
nometrical methods to geodesy, and Picard applied cross 
wires to his instruments for angular measurement, by 
which a degree of precision never before attained in 
instruments, with or without telescopes, was secured. 
This was an epoch of immense and permanent advance 
in geodesy. 
Amongst other great consequences of the French 


Revolution was the abolition of the numerous old popu- | | 


lar measures of length, surface, and capacity, which 
handed down from a variously remote antiquity and 
with scarcely any definite standards of reference, 
differed in every province of France, and often in market 
towns but a few miles distant. A commission of the 
chief men of science, amongst whom were Laplace and 
ange, was formed to determine a new standard, and 
in 1791 they reported to the Constituent Assembly 
recommending what is now well established as the 
metric system, and that the metre should be in length 
equal to one ten-millionth of an arc of the meridian in 
the longitude of Paris. They further recommended that 
in verification of this length that of a degree should be 
obtained from a much more extended line—namely, one 
from near Paris to Barcelona, in Spain. The metric 
system became law, but owing to the miserable 
state of ignorance into which the population of France 
had ae = prior to the Revolution, two gene- 
rations had passed away before it was possible 
to et the new system of weights and measures univer- 
sally adopted, and to facilitate trade, a mongrel system 
the systéme usuel had to be temporarily sanctioned, an 
that continued in use in some of the more ignorant and 
ious parts of France until the time of Louis Philippe. 
ithin a year or two, upon the suggestion of Cassini, it 
was proposed to connect the observatories of London and 
Greenwich by triangulation, a proposition which was 
happily sanctioned by the Governments both of France 
and England, and originated the trigonometrical survey of 
the British Isles. This great work commenced under 
General Roy in 1809, and continued under Mudge, 
Colby, James, and others, to its completion in 1846, has 
brought forth from the corps of Royal Engineers some of 
the most accomplished geodesists in the world, amongst 
whom may be named Colby, Drummond, and James. 
The success and accuracy of this vast national work owe 
much to the admirable instruments for angular measure- 
ment with which it was endowed by Ramsden, who 
designed and executed the great theodolite with a 4ft. 
divided circle, by which the angles of all the principle 
pe were observed. This venerable instrument 
is still in existence and uninjured, after having been 
carried up to the summits, and down again, of a large 
number of the highest mountains in our islands, 
The triangulation of Great Britain began by the mea- 
surement of a base line on pian Heath, and 
that of Ireland by the measurement of a base upon 
the level shore of Loch Foyle, in the county of 
Londonderry. The Hounslow base wasat first measured 
by carefully prepared deal rods of determinate length, 
but these having been found to vary very sensibly in 
length with hygrometric changes, probably arising in 
great age from the want of an impervious protected 
varnish, the measurement was foaled | by means of long 
glass tubes which contained thermometers, the coefficient 
of dilatation of the glass having been determined. The 
Trish base on the shore of Loch Foyle was measured by 
means of Colonel Colby’s compensation bars, consisting 
of two metals having different coefficients of dilatation, 
and so connected that a point upon the transverse lever 
or bar connecting the measuring bars should always be 
whatever the temperature at an invariable distance from 
the remote end of the measuring bars. There are many 
points appertaining to the greater problems of Geodesy 
which have but an indirect interest for mechanicians and 
civil engineers, who constitute the chief and the best- 
informed readers of Taz Encinerr. Some of these, 
excellently well as they are treated in Colonel Clarke’s 
volume, we shall pass over lightly, in order to afford a 
larger space for treating more fully of such geodetic 
operations as are of ter interest to our readers. 
Amongst the latter attention is well deserved to the 
instrumental means which have been employed for the 
measurement of base lines; and with some remarks on 
these we shall commence a second notice of Colonel 
Clarke’s excellent work, 
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COMPRESSED AIR LOCOMOTIVES. 

Tue bringing out of a limited company with a large 
nominal capital, to work a locomotive engine driven by 
compressed air, is sure to arouse public attention to the 
merits and demerits of this form of motor. It cannot be 
denied that hitherto the demerits have been rather the 
more prominent of the two. As far as practical results 

‘0, great efforts were made to achieve the success of the 
ekarski air engine at. Paris, but the attempt, we believe, 
has been entirely abandoned. In@G w Mr. Scott- 
Moncrieff has built what appeared to a promising 
engine of the same type ; but it lingers, we fear, in the 
inglorious inactivity of the shed, Even for those pur- 
such as tunnelling, in which compressed air has 
come largely into practical use, engineers agree that its 
efficiency is lamentably low, and that it is only its 
extreme convenience in other ways which makes its 
employment a necessity. It may be interesting, there- 
fore, to our readers, to put before them the precise con- 
ditions of the problem which Col. Beaumont has 
attacked, and in the light of such facts as have been 
placed before the public, to consider how far he may be 
credited with having solved it, 

The great advantages that would follow from some 
cheap and convenient method of storing up power to be 
given out at any subsequent time as needed, are so 
obvious that they do not need to be dwelt upon. At 
first sight it would seem that the compression of air was 
specially fitted to form a method of this kind. Air is 
readily and simply compressed to any required extent ; it 
has practically no weight and no dangerous properties of 
any Kind; a very large quantity of power can thus be 
stored up in a vessel of comparatively small size and 
weight, and when this power isrequired foruse, the emission 
of the air is not only attended with no inconveniences, but 
in some circumstances, e.g., underground, is absolutely 
beneficial. When, however, it is attempted to carry this 
promising device into practice, it is found that two great 
obstacles bar the way; firstly, the difficulty in preventing 
; and, secondly the great loss of useful effect 
which takes place both during the compression and 
during the expansion. The first difficulty, that of leak- 
age, is entirely practical, and one that no engineer will 
undervalue ; but it is obvious that it must be entirely 
overcome if the storin up of power is to continue for 
any considerable length of time. The second difficulty 
the loss of useful effect, is of a more theoretical and 
recondite character, and by many engineers it is either 
ignored altogether, or regarded as something abstruse and 
mysterious. We believe, however, it can be made per- 
fectly plain to anybody acquainted with the first 
principles of mechanical science, and we will therefore 
devote a few words to the subject. t 

With air, as with any other permanent gas, there are 
three properties, which may be said to exhaust all that, 
from a physical point of view, we can want to know 
about it, namely, its pressure, its volume, and its tem- 
perature. When, for instance, we know that a certain 
quantity of air occupies a reservoir whose content is 300 
cubic — that a pressure gauge attached to that reser- 
voir stands at 1000]b. to the square inch, and that a 
thermometer alsoattached registers 60deg. Fah.—-these are 
somewhere about the normal conditions of Col. Beaumont’s 
engine, now running experimentally at Woolwich—then 
there is only one other question which we can need to ask 
concerningit ; and that question is, ‘“‘ How great is your cer- 
tain quantity?” This is answered by stating the volume of 
the same air under standard circumstances, 2.¢., under 
ordinary atmospheric pressure and temperature. Thus 
to investigate any problem concerning air we must know 
four quantities—the pressure, the temperature, the 
volume, and the initial volume, or the volume under 
standard conditions. But, on examining the matter 
further, theory shows that these four quantities are so 
dependent on each other that if any three be given the 
fourth can always be calculated from them ; hence, if we 
take any given initial volume of air and follow it through 
changes of any kind, we find that its pressure always 
depends on its temperature and its volume, its volume 
on its temperature and its pressure, and lastly, its tempera- 
ture on its pressure and its volume ; so that any change 
that takes place in any one of these quantities will be 
followed immediately by a change, greater or smaller, in 
one at least of the other two. To put the matter in 
another form, a given quantity of a gas, whenever it has 
one particular volume and pressure, must always have 
one particular temperature, and wce versd. Now to 
apply this to the case of compressed air, To fix our ideas, 
let the air be contained in a cylinder, of area equal to one 
square foot, and ten feet long ; let there be a tight-fitting 
piston at one end of this cylinder, and let the air be com- 
pressed by forcing this piston towards the other end, 
and give out its store of power by driving the piston 
back again. Suppose the piston to be pushed forward 5ft., 
then the particles of air, which occupied the whole length 
of 10ft., must re-arrange themselves so as to occupy 5ft. 
only. Now, it is ‘ana that if the yan be moved with 
extreme slowness, the particles will do this quite easily 
and quietly, and that the thermometer at the end of the 
operation will stand exactly the same as it was at the 
beginning ; in other words, the temperature will be un- 
changed. Hence the work which has been done in push- 
ing forward the piston against the resistance of the air 
is all stored up in the form of “potential energy,” and 
none of it in the form of sensible heat. The whole of 
tbis work will therefore be available at any future time 
for pushing the piston back again against any resistance 
that may oppose its doing so. Meanwhile, the pressure 
gauge, at the end of the operation, will be found to 
indicate just double the pressure it did at the commence- 
ment. ‘the air has thus obeyed Boyle’s law, according 
to which the pressure increases in exact proportion to the 
decrease of volume. 

Now let us make the opposite assumption, namely, 
that the piston is moved forward with extreme quickness. 
Then the particles have no time to take up the new 


arrangement. quietly, as they did in the former case. 
They are driven forcibly together, and thrown into 
violent agitation ; in other words they are heated. The 
thermometer will stand, at the end of the motion, con- 
siderably higher than it did at the beginnmg. But this 
is not all.’ The pressure will altered, not only in 
virtue of the change in volume, but also in virtue of the 
change in temperature. Practically the pressure gau 
will stand much higher at the end of the motion than it 
did in the former case. And if the motion be now con- 
tinued, it must be continued against this increased pres- 
sure ; and much more work must therefore be expended 
in driving the piston, say through another foot, than 
would be needed if the first advance had been made 
slowly, as in the furmer case. This increase of pressure, 
due to increase of temperature, follows at once nk the 
kinetic theory of gases, according to which pressure is 
simply the average effect of the continual impacts of the 
vibrating particles of the gas as theystrikeagainst the surface 
which contains them. ft is obvious that the more intense 
the vibration the more violent the impacts, and therefore 
the higher will be the pressure that represents their 
effects. We may illustrate the case to ourselves very 
roughly in thinking of the difference there would be in 
pt, arg one swarm of bees which were inert, and 
another which were all alive and buzzing. In any case 
the fact is certain that the rise in temperature produces a 
rise in pressure, and a rise which is much higher in 
proportion ; and the work to be done in any further com- 
ry ey will be incréased accordingly. The result will 

é that, supposing in both cases the piston is pushed to 
the same distance, say 1ft. from the further end, the 
amount of work stored up as power in the compressed 
air will be much greater in the second case of rapid or 
“adiabatic” compresssion, than in the first case of slow 
or “isothermal” compression. And this second case 
comprises nearly all practical cases, since the time allowed 
for compression is always very limited. 

Now, granting this result, it may be asked, “ What does 
this matter? If there is more power stored up, there is 
more power to be got out, and that is all.” But 
unfortunately that is not all. It would not be all 
even if the power were to be drawn upon imme- 
diately. But in point of fact the only object of 
the process is to form a permanent reservoir of 
power, on which we may draw, either at a great dis- 
tance from the place at which it was formed, or at a long 
interval after its formation. Now in the second of our two 
cases, which is that of practice, the compressed air is at 
a high temperature, much higher than that of the 
oar Te ; and before its siti is utilised, it must 
needs be that much of this heat will have been dissi- 
pated. But this loss of sensible heat means a great 


reduction of pressure, just as the rise in sensible heat | 


meant a great increase of pressure ; and hence the power 
which can be got out of the air, when the time of 
spending comes, is much less than there was contained 
in it at first. But this is not all. As practically the 
air must be compressed rapidly, so practically it must 
be expanded rapidly: the one process is the converse of 
the other, and the converse effects follow. Hence, as the 
first compression raised the temperature, and so produced 
an increase of pressure much beyond what was due to 
the decrease in volume, so also the first expansion will 
lower the temperature, and will so produce a decrease 
of pressure much beyond what is due to the increase of 
volume. And, as the energy put into the air, in practice, 
is much greater than would be put in if the compression 
was very slow or isothermal, so the energy that can be 
got out of it in practice is very much less than could be 
got out of it if the expansion was very slow or 
isothermal. 

The above explanation may perhaps serve to put ina 
clear light the two great defects which, under practical 
conditions, reduce the efficiency of compressed air to a 
very low fraction. Possibly it may also suggest to some 
minds what is the tolerably obvious remedy. Since both 
sources of loss are due to the fact that the air does not 
maintain itself at the same temperature throughout the 
two processes, is it not possible to maintain it at that 
temperature by artificial means? And this is, in fact, 
the method which has actually been followed. The idea 
and its application sppees to be due to the mining engi- 
neers of France and Belgium. The method usually 
employed has been to inject cold water in the form of 
fine spray into the compressing cylinder, and hot water 
in the same form into the ae cylinder. Of course 
such a remedy is only partial. The cold water prevents 
the air from taking up an increased temperature, but only 
by becoming heated itself; and this heat cannot to 
any great extent be utilised. Similarly the hot water 
must be heated artificially, and this heat cannot itself 
be rendered efficient ; it merely acts to diminish the 
loss of efficiency in the expanding air. Theory and 
eta however, seem to show that this waste is not 
arge, and moreover that it does not increase in propor- 
tion to the degree to which the compression is carried 
but, on the contrary, is the same for the same amount o 
energy expended. Hence follows the important principle 
that the pressure at which comp air should 
employed should be as high as possible, since this enables 
the reservoir and other apparatus to be on a smaller 
scale, lighter, and more compact. 

So far for the theory of the subject. We may next 
inquire how far its difficulties have been met in Colonel 
Beaumont’s recent solution of the problem. Such as 
they are, they have been frankly recognised, and to some 
extent at least may be said to have been overcome, 
Colonel Beaumont has followed the French engineers 
in their endeavours to cool the compressed, and heat the 
expanding air ; but instead of the spray method adopted 
by them, he has preferred to surround the compressing 
cylinders with cold water, and the expanding cylinders 
with steam at about atmospheric pressure. ‘The former 
method has already been adopted by the Woolwich 
authorities, in the apparatus designed for producing the 
very high pressures of air required for torpedo work ; 
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and at present it is this very ap which is bein 
used by Colonel Beaumont to his experimen’ 

engine. Probably this may have led him to adopt 
the parallel method of steam P seg 0 for the case 
of ion. It is obvious both arrangements 
are less complicated than the spray injection 
system, and, for very high pressure, have the great 


advan that they occasion no additional valves 


or attachments to kept tight. For this it 
may be well worth while to incur some additional 
loss of heat. In fact, air-tightness is the great feature 
of Colonel Beaumont’s system. There seems no doubt 
that he has succeeded in constructing a reservoir into 
which air can be pumped up to a pressure of 1000 lb. 
per square inch, and which will retain that pressure, 
practically unimpaired, for at least some hours after the 
operation. At present this reservoir consists of a number 
p perce tubes, connected by cross-pieces ; but another 
form is now under construction, in the very capable 
hands of Mr. Daniel Adamson, which is to consist of a 
welded cylindrical vessel, 3ft. in diameter, having onl, 

one opening for inlet and outlet. This opening isc mes § 
we ean by a spindle-valve with conical seating, much 
like an ordi safety-valve. In any case Colonel 
Beaumont must be credited with having seen the advan- 
tages to be derived from the use of high pressures, and 
for having overcome the obvious difficulties —-. it. 
He has made another step in the same direction. Pre- 
vious employers of very high pressure in the case of 
steam—e.g., M. Francq., the designer of the fire- 
less engine—have not ventured to turn the full 
pressure of their reservoir direct on to the face 
of their piston. They have employed an expander, 
or reducing valve, to reduce the pressure in an inter- 
mediate chamber before admitting it to the engine. It 
has no doubt been urged by them that in thus My eee 
air or steam without doing work no energy is theoreti- 
cally lost, but in practice itcan hardly be doubted that 
such an arrangement must produce considerable waste. 
Colonel Beaumont boldly turns his air at the full pres- 
sure of 1000]b. into his cylinders, cuts it off almost 
immediately, and then expands it down, using two or (as 
at present) three cylinders for the purpose, until he parts 
with it at atmospheric pressure or thereabouts. The use 
of these two or three cylinders, no doubt, means a certain 
amount of complication, and additional loss in friction, 
&c. The present engine has six cylinders, and the one 
now building will have four. But there is no reason 
apparent why two cylinders with cranks at right angles 
should not suffice, as in M. Mallet’s compound locomo- 
tive, and then the suppression of the reducing valve 
cannot but be a step in the right direction. 

But giving all possible credit to Colonel Beaumont for 
the advance he has made in the construction of compressed 
air locomotives, it still remains to ask how far his system 
is likely to come into practical use. Any claim on the 
ground of economy cannot be said as yet to be fully 
established. It must be remembered that, even if the 
loss in compression or expansion be completely avoided, 
there remains an important practical disadvantage, which 
nothing can overcome. In an air engine there are three 
sets of machinery which have to be actuated by the boiler 
steam—namely, (1) the engine which works the compress- 
ing machinery ; (2) the compressing machinery itself ; 
(3) the enginé which actually drives the locomotive. In 
an ordinary steam engine the last named stands alone. 
There are thus two extra mechanisms in the case of the 
air engine ; and assuming the losses by friction, &c., in 
each of these to be about one-fourth, the combined 
efficiency will be diminished, as compared with that of 
a steam engine, by nearly one-half. When to these we 
add the losses which must always accrue in compression 
and expansion, we cease to be surprised that compressed 
air engines of the best construction do not seem as yet to 
have achieved in practice an efficiency—or ratio between 
the work indicated in the driving and in the compressing 
cylinder—of much more than 30 per cent. Against this 
Colonel Beaumont has to set two things — first, his 
own improvements, especially the employment of 
two or three times the amount of pressure which 
has hitherto been in use, and, secondly, the fact that his 
steam is sarge in a stationary boiler, and the engine 
has condenser and all other advantages, and thus 
far more economically than in the boiler of an ordinary 
locomotive. Now as to the first claim, we have not as 
yet the data for estimating its value. As already men- 
tioned, the air for the experimental engine is compressed 
by the torpedo apparatus at Woolwich, which is-a small 
one, so that the operation takes some hours. In actual 
work, there is to be a large stationary reservoir always 
maintained at the full pressure, and having about ten 
times the monger { of each engine reservoir; and from 
this the latter will be filled as required by simply making 
a connection, and with great rapidity. In this process 
the air will not be doing any work, and the loss due to 
expansion will doubtless be very small. When this 
system is fairly started, and not till then, the efficiency 
of the Reaumont engine will become matter of calculation. 
As to the second claim, there is no doubt considerable 
weight in it, but it may be pushed too far. No refine- 
ments in apparatus or construction have yet succeeded in 
reducing the consumption in the best condensing engines 
much below 13 lb. of coal per horse-power per hour. 
According to Mr. D. K, Clark, the consumption in a good 
locomotive does not so very greatly exceed this. And 
although the tramway engine of the future — with 
which the Beaumont engine must be compared—will 
be much smaller, and therefore probably less efficient 
than a locomotive, and on the other hand will not 
be a condensing engine, yet we think it may be safely 
asserted that it will be a compound engine, after the 

introduced so successfully by M. Mallet on the 

itz Railway. t investigations go to show that 

for small engines and low s the economy of com- 
unding is incontestable, whatever it may be for main 
ine locomotives. Now with a compound portable engine, 
of very much the same 3 without steam 


jackets, &c., Mr. Daniel has brought down the consum 
tion of coal below 3 Ib. perhorse-power per hour. It wo 
appear, therefore, that an economy of 50 per cent. in fuel 
is ontenes that can be looked for by the adoption of the 
compressed air with stationary boilers, and this 
will certainly fail to outweigh the serious Josses we have 
already described above. 

Probably Colonel Beaumont would not, on the whole, 
be wise to dwell much on the superiority of his system 
as far as mere pore pt of fuel is concerned. But there 
are several practical advantages which, even for ordinary 
tramways, he may fairly allege. As against the common 
locomotive he gets rid of smoke, all fire, all as 
nearly all noise, all fear of explosion from shortness o 
water or other neglect, all danger from tubes leaking, feed 
valves sticking, &c. As against both this and the fireless 
or hot water locomotive, he gets rid of steam, and with 
it of the whole difficulty and nuisance of a con- 
denser. Moreover, should an accident occur, there 
will be no outburst of scalding steam to spread 
devastation around. He will also effect’ an important 
economy in dead weight, by substituting air for water as 
the medium in which the power is stored. These are 
advantages which, even for ordinary a may 
fairly be set against a moderate increase in the mere 
consumption of fuel. But there are some cases where 
these advantages assume an importance quite over- 
whelming. Such are ordinary mines, where steam and 
heat are generally forbidden, and where compressed air is 
already in many instances the recognised motive power ; 
such are underground railways, like those of London ; 
such, above all, are long van like those of the Alps. 
The St. Gothard tunnel is a typical example. The 
whole machinery for supplying the power, including 
waterfalls, turbines, and air-compressors, is there ready 
on the spot at each end of the tunnel ; the engine would 
merely have to connect itself with this in order to 
receive its charge, which it would afterwards give out in 
its passage underground, to the benefit, and not to the 
annoyance, of the ens. Here, therefore, there 
would seem to be a legitimate field for such a system as 
Colonel Beaumont’s, and before long we hope to hear 
that in this application at least it has obtained such suc- 
cess as it deserves. 


THE BRUSSELS EXHIBITION. 

Tuts year the little kingdom of Belgium celebrates the 
fiftieth anniversary of her separate existence, and, in order to 
show what has been accomplished during fifty years of unin- 
terrupted peace, the Government have organised an exhibition, 
to which none but Belgian products and manufactures are 
admitted. The site selected is the former Champ des 
Manceuvres, Brussels, where two permanent pavilions have 
been erected, one for a retrospective collection, illustrative 
of industrial art, and the other for the finer products of 
modern manufacture. The two pavilions are connected by an 
arcade containing the offices of the Commission, &c., and the 
whole is backed by the usual shedding of iron and glass for 
containing the rougher classes of articles. Behind this again 
runs the Galerie des Machines, provided with a double line of 
shafting on an arrangement similar to that in the last Paris 
Exhibition for showing machinery in motion. 

Although far from complete, either as regards structure or 
arrangement, the Exhibition was formally opened on Wednes- 
day, 16th inst.—only a day after that originally intended—in 
the presence of the King of the Belgians and the royal family, 
with a large gathering of the Corps Diplomatique, and officers 
of the army and navy. After the inevitable addresses, a 


cantata, composed especially for the occasion, was executed 
by 1400 performers, and the exhibitors with their collaborators 
and representative workmen defiled before the king. The 
men were as much as possible in their working dress, and 


bore the tools and emblems of their craft. Among the engi- | 1880, 
Cockerill, of 


neers came a deputation from the Société John 

Seraing, carrying a banner with the armorial bearings of the 
house—or, a cross gules between four cockerells sable, and the 
motto ‘‘Courage to the last.” After the march past, the 
royal party e a hurried inspection of the building, followed 
by the vast concourse of season ticket-holders, who alone, 
besides officials, were admitted. 

The crowd, the barriers which prevented access to un- 
finished exhibits and unerected machinery, and chiefly the 
unfinished state of the Exhibition, prevented anything but a 

eneral idea of what the display will be when complete. 
On entering by the right wing, after passing the class of in- 
struction, a large space, on a lower level than the rest of the 
Exhibition, is reached, which is devoted to machine tools and 
various manufacturing processes. This leads to the Galerie 
des Machines, the shafting of which is driven in sections by 
various horizontal engines. Some of these have a pair of 
cylinders with equilibrium valves ; and others a single cylin- 
der with a piston rod going through the cover and supported 
by a slide block, or working an air pump. A special 
department is devoted to mechanical spinning and weaving ; 
and a large basin is provided for showing off the capabilities 
of the various pumps exhibited. All the leading Belgian 
firms of manufacturing engineers are represented ; and the 
Société Cockerill started a “es beam-blowing engine, which 
forms a prominent object. Beyond their exhibit is a large 
space laid with rails for rolling stock. There are about 
twenty locomotives, including the newest type of the Belgian 
State Railway and Grand Central Belge, and two tramway 
engines, One of these latter is made by Carels fréres, Ghent, 
for the Rome and Milan Tramway Company, and the other by 
the Société St, Leonard, Li¢ge, on the Vaessen system. At the 
end of the gallery is a fac simile model of the first locomotive 
made in Belgium, and indeed on the Continent. It was finished 
in 1834, and therefore bears anearerresemblance to the modern 
engine than the Rocket and Puffing Billy, Making an exit, now, 
by the left wing, the department of agricultural implements is 
passed, with shafting erected for exhibiting a considerable 
portion of the machines in action. The very cursory glance 
permitted on the opening day is sufficient to show that when 
complete this purely national, though official exhibition, 
which is to remain open till the middle of October, will present 
considerable in’ to the mechanical and especially to the 
mining engineer. 


THE EMPLOYERS’ LIABILITY BILL. 
TuE following is the text of this Bill as amended in Committee:— 
Be it enacted by the Queen’s most Excellent Majesty, by and 
with the advice and consent of the Lords Spiritual and Temporal, 
and Commons, in this present Parliament assembled, and by the 
authority of the same, as follows :— 


1. Where after the passing of this Act personal injury is caused 
to a workman (1) By reason of any defect in the works, ma- 
chinery, em, or stock connected with the business of the 
employer; or (2) by reason of the negligence of any person in 
the service of the employer who has superintendence entrusted 
to him ; or (3) by reason of the negligence of any person in the 
service of the employer to whose orders or directions the work- 
man at the time of the injury was bound to conform, and did 
conform ; or (@) by reason of the act or omission of any person in 
the service of ore done or made in obedience to the 
rules or byelaws of the employer, or in obedience to parti 
instructions given by any yg delegated with the authority of 
the employer in that behalf, the workman, or in case the injury 
results in death, the legal personal representatives of the work- 
man, and in Scotland any persons entitled in case of death, shall 
have the same right of iy ae ase and remedies against the 
employer as if the workman not been a workman of nor in 
the service of the re ply nor engaged in his work. 

2. A workman shall not be entitled under this Act to any right 
of compensation or remedy against the employer in any of the 
following cases ; that is to say:—(1) Under sub-section 1 of sec- 
tion 1, unless the defect therein mentioned arose from the negli- 
gence of the employer, or of some person in the service of the 
employer, and entrusted by him with the duty of seeing that the 
works, machinery, plant, or stock were in proper condition. (2) 
Under sub-section 4 of section 1, unless the injury resulted from 
some impropriety or defect in the rules, bye-laws, or instructions 
therein mentioned. (3) In any case where the workman materi- 
ally contributed by his own anes to cause his injury. (4) 
In any case where the workman knew of the defect or negligence 
which caused his injury, and failed within a reasonable time to 
give, or cause to given, information thereof to the ae td 
or some person superior to himself in the service of the employer, 
having no reasonable cause to believe that the employer or such 
superior was aware of the said defect or negligence. 

. The amount of compensation recoverable for personal injury 
to a workman under this Act shall not exceed such sum as may 
be found to be equivalent to the estimated earnings, during the 
three years preceding the injury, of a person in the same grade 
employed during those years in the like employment and in the 
district in which the workman is employed at the time of the 
injury. 

4. An action for the recovery under this Act of compensation 
for an injury shall not be maintainable unless notice that such 
action will be brought is given within six weeks, and the action is 
commenced within six months from the occurrence of the accident 
causing the injury. 

5. dy Every action by a workman for recovery of compensa- 
tion under this Act shall be brought in a County-court, but may be 
removed into a superior Court in like manner as an action com- 
menced in a County-court may by law be removed. (2) Upon 
the trial of any such action in a County-court one or more 
assessors may be appointed for the purpose of ee the 
amount of compensation. (3) For the purpose of regu — 
the conditions and mode of appointment and remuneration o! 
such assessors, and all matters of "gpesse relating to their 
duties, and also for the purpose of consolidating any actions 
under this Act in a County-court, and otherwise preventing 
pacers ite | of such actions, rules and regulations may be made, 
varied, and repealed from time to time in the same manner as 
rules and regulations for regulating the practice and procedure in 
other actions in County-courts. ‘‘County-court” shall, with 
respect to tland, mean the ‘“‘ Sheriff’s Court,” and shall, with 
respect to Ireland, mean the ‘‘ Civil Bill Court.” In Scotland 
any action under this Act may be removed to the Court of 
Session in the manner provided by the seventy-fourth section of 
the Court of Session Act, 1868, if the Lord Ordinary or the division 
of the Court shall think the case a 9 one to be tried in a 
superior Court, provided the case shall be removed only upon 
such terms as to ent of expenses, finding caution, or other 
terms as the Lo rdinary or the division shall think fit. In 
Scotland the sheriff may conjoin actions arising out of the same 
occurrence or cause of action, though at the instance of different 
parties and in respect of different injuries. 

6. For the purposes of this Act, unless the context otherwise 
requires, the expression ‘‘person who has_ superintendence 
entrusted to him” means a person whose sole or principal duty 
is that of superintendence, and who is not ordinarily engaged in 
manual labour: the expression ‘‘ employer” includes a body of 
persons corporate or the expression “‘ workman” 
a & person to whom the Employers and Workmen Act, 1875, 
applies. 

7. This Act may be cited as the Workman’s Compensation Act, 


Fata Borter Expioston.—A terribly destructive boiler explo- 
sion has taken place at the Answorth Colliery, near Ilkeston. 
There are four or five large boilers employed at the colliery for 
the purpose of working the engine for winding up the coal, &c., 
and they were working, as usual, up to about half-past eight 
o’clock a.m., under the maragement of the engine-man, whose 
name is Buxton. Although there was not an unusually high 
pressure of steam in the boilers, one of them exploded with a loud 
report, heard for a considerable distance. The boiler, said to be 
about 11 tons in i was burst into fragments, which, together 
with the brickwork forming the engine bed, were thrown about 
in all directions. A large piece of the boiler was thrown a 
distance of 20 yards into a farmyard adjoining the colliery 
premises ; another piece was thrown in the opposite direction 
about 30 yards on to a branch railway, where it fell upon two of 
the metals and cut them into several pieces; a third large portion 
was carried a distance of 60 yards, over the branch railway and 
the Nottingham Canal, falling on land on the other side. The 
end of the engine-house near the boiler was blown down, and 
considerable damage done to the engine, and the headstocks, with 
the winding a tus over the mouth of the pit shaft were 
thrown down, falling and doing considerable damage on the pit 

The damage done to the walls near and to the other 
boilers was considerable, the general aspect of the place bein, 
one of destruction and wreck. The blacksmith’s shop, whi 
was near the boiler, was blown down, and Thomas Beardsley, 
a married man, living at Hilltop, near ilkeston, who was at work 
in the shop, was very severely scalded. David Longdon, a collier 
at work on the bank, was somewhat severely wounded by a piece 
of the broken boiler, and several others were slightly injured by 
the flying débris, There are about 150 men in the underground 

rtion of the mine, who could not be brought to the surface, the 
eadstocks having been thrown down, hut arrangements were 
made to brin; em up, and they were brought to the sur- 
face late in the evening, after being imprisoned several hours 
pry their usual time. The damage is estimated at upwards 


* The definition of “workman” in this Act—38 and 89 Vic., c. 90, 
sec. 10 —is as follows :—“ The expression ‘workman’ does not include a 
domestic or menial servant, but, suve as aforesaid, means any person 
who, being a labourer, servant in won 4 journeyman, artificer, 
handicraftsman, miner, otherwise menial labour, whether 


, or e 

under the of twenty-one years cr above that age, has entered into or 
lore or after the passing 0! or implied, or 
writing, and be a contract of service or a contract personally’ 
any work or labour,”—Ep, E, 
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THE accompanying engraving shows a boiler designed and 
manufactured by Mr. J. Blake, of Oldham-road, Manchester, 
for driving the winches of the steamships Gardenia, Viola, 
and Gladiolus. It will be seen then, on reference to the draw- 
ing, that all the tubes are accessible, and can be readily taken 
out and replaced by simply removing two manhole covers. 

_ The flame and heat currents impinge upon the whole of the 
heating surface and at right angles to the direction of the 
water currents, hence great efficiency per square foot is 
obtained. Thorough circulation and constant change of water 
over the heating surface are also secured, a necessary require- 
ment where the largest amount of heat is to be absorbed. 
The draught is not throttled, and we are informed that these 
boilers work constantly for months without sweeping, yet do 
not choke with soot, a very important consideration, as donkey 
boilers are usually a most neglected class. Twenty-five 
steamers have now, we understand, been supplied with these 
boilers. Messrs. Jos. Robinson and Co., North Shields, 
owners of the Stag line, have had ten. The first was supplied 
in January, 1877, and the last on the Ist of the present month. 
These orders have extended over three years, a proof that the 
boilers give satisfaction. All these boilers except one have 
been the same in size, viz. :—13ft. 6in. by 5ft. 4in. for drivin 
four winches, viz. :—Two 8in. double-cylinder winches an 
two 7in. ditto, and the consumption of fuel does not exceed, 
we are told, 8 cwt. per day of twelve hours constant work 
with a grain cargo. These boilers are standing the test of 
time well, having cost nothing in repairs, Messrs. Robinson 
also say that none of the boilers scale. 


SINGLE BALK COFFERDAMS USED IN THE 
PORT OF DUBLIN. 
By Mr. Joun P. GrivritH, Member. * 

THE successful results recently obtained from single balkdams 
in the construction of Carlisle Bridge and Beresford-place Swivel 
Bridge have been so marked that there would seem no necessit 
to apologise for bringing before this Institution a subject whic! 
some may consider of more interest to the contractor than the 
engineer, especially as it ered that the improvement of the 
temporary but necessary appliances for the construction of 
works opens up almost a wider field in which economy ae 
practised than the permanent portions of such works. As far back 
as the year 1870 the use of single balkdams was proposed by Mr. 
Stoney, in connection with a contract for rebuilding a aol. Be of 
the North Wall Quay. The reconstruction of the entrance to the 
Royal Canal formed a portion of this work, and when the contract 
was let it was considered essential that the traffic between the 
river and the canal should not be suspended. This circumstance 
also, of course, required that the width of the entrance should be 
reduced as little as possible during the progress of the works. To 
meet this the following clauses were introduced into the speci- 
fication :—‘‘ The pier-heads at the entrance to the canal shall be 
taken up and rebuilt, one pier-head at a time, and the corre- 
sponding portions of the cofferdams shall be so constructed that 

e outer face of the piles of the dam may not extend more than 
4ft. beyond the present line of each pier head, and so that the 
present width of the entrance may not be reduced more than 4ft. 
at low-water level ; and no interruption to the canal traffic will be 
permitted, except this narrowing of the entrance by 4ft. ; neither 
shall any foreshore be formed outside the dams at the pier-heads, 
The dam at each pier-head shall be formed of a single row of 
whole-balk sheet piles, planed on the sides and driven in very 
close contact, and afterwards caulked and made water-tight, like 
the planking of aship.” The use of single balkdams was dis- 
pensed with in this instance, in consequence of the determination 
of the Midland Great Western Railway Com to lengthen 
the lock at the canal entrance and construct the Spencer Dock. 
These works were carried on at the sametime as the quay contract, 
and the puddle-dam used in rebuilding the quay wall was con- 
tinued across the canalentrance. It was not till the reconstruction 
of Carlisle Bridge that the necessity for single balkdams 
arose. In this case it was essential that the water-way sh be 
interfered with as little as possible, and with this object in view 


* Read before the Institution of Civil Engineers in Ireland, 
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single balkdams were specified to be used in building the new 
abutments. The difficulties in this case were, however, less than 
at the canal entrance, as the river bed was exposed at low-water. 
The abutments were for the most part built on piled foundations, 
and the excavation was not taken out to agreater depth than 6ft. 
below low-water. Mr. Doherty was not at first favourable to the 
adoption of a single balkdara, and suggested several alternatives. 
As, however, they formed part of the contract he looked the 
difficulties in the face and endeavoured to reduce them to a 
minimum. The construction of these dams was greatly assisted 


by the adoption of what may be termed group or panel pile | 4}, 


driving. Each pile consisted of two or three old balks fastened 
together by 3in. elm or pitch pine dowels, 8ft. apart, and stitched 
with wrought iron dogs. A wrought iron strap was spiked across 
the foot of the pile to avoid any tendency of the timbers separa- 
ting in the driving, and the toes of the piles were dressed to the 
shape of a blunt wedge. ‘Che head of each pile was protected by 
a strong wrought iron hoop to prevent the timber splitting or the 
balks separating while driving. The ram used in driving these 
_ was two tons in weight, and the fall ranged from four to six 
eet. A steam pile-driver was employed capable of giving about 
twelve blows per minute. Driving piles in groups resulted, of 
course, in practically reducing the number of joints through which 
leakage could ovcur, as the joints between the balks forming a pile 
could be made tight by ca a the pile was driven. e 
piles were very carefu 4 d parallel, and the driving was so 
excellently done that when the dam was closed and the pumping 
begun very little caulking was n . At the same time that 
these dams were in progress at Carlisle Bridge, Mr. Doherty had 
begun work at Beresford-place, Swivel Bridge, by constructing a 
puddle cofferdam of the usual form to enclose the south pier and 
abutment. This form of dam consists of a double row of sheet piles 
about 4ft. apart, enclosing between them a wall of puddle clay. 
The bed of the river in this place was sandy clay, covered with a 
deep layer of sewage matter ; below the of sandy clay compact 
gravel was met about 18ft. below low water. When this dam was 
umped out to excavate for the south pier the sandy-clay bed 
owed in through the joints between the piles, creating cavities 
below the puddle in the dam, and on more than one occasion 
resulting in serious ‘‘ blows” under the piles and damage to the 
dam. e difficulties were increased by its being im ble to 
allow a large foreshore to be formed outside the dam of the 
excavated materials, as is usual in quay wall cofferdams. The 
difficulties met with in the south dam seem to have influenced 
Mr. Doherty in deciding to adopt single balkdams for the 
construction of the central and north piers. It was a bold 
experiment, but the success at Carlisle Bridge fully justified the 
attempt, and if it had not ag successful the row of piles could 
have been made to form the inner row of a puddledam. The 
result proved, however, a brilliant success, and has demonstrated 
the practicability of forming dams of a more reliable character 
than those usually adopted, and equally applicable in most 
positions. The cross on of the central dam will be sufficient 
to point out the difficulties in its construction, being situated in 
the centre of the river, standing detached from either quay and 
with but a comparatively small hold in the soft bed of the river. 
e rock bottom on which the pier was founded was reached at 
a level of about 19ft. below low water. The rise of the tide at 
rings being 18ft., gave a head of water at high water of about 
Dit. The piles were from 34ft, to 35ft. long, and were driven to 
the rock or gravel immediately overlying it. The sides of the 
dam were strutted apart with 12in. by 12in. shoring, pitched 
about 10ft. apart horizontally, each tier of struts being, vertically, 
from 4ft. to 5ft. apart. Diagonal struts were introduced, and at 
the level of the top wall three powerful wrought iron ties con- 
re nr the opposite sides of the dam, These precautions were 
en to 
meral dimensions of the central dam were as follows :—Gii 
t.; length of sides, 81ft.; length over all, 94ft.; width, 24ft.; 
depth, 34ft. When the piling was completed the water was 
allowed to ebb and flow — a tide valve until the strutting 
was finished to low water level, and any open joints above that 
caulked. When this was done the pumps were worked at or 
near low water time only until the stru 
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vent the dam losing its shape or falling over. The }. 


every such leak stopped reduces the pumping. The result in the 
case under consideration was, that by the time the rock was 
reached on which to build the masonry the quantity of water 
coming in had been reduced to a very —— amount, and 
the consciousness that any small run of water which might 
ap would not develope within a few hours into a dangerous 
as so frequently in puddledams, tended greatly to 
improve the way in which the permanent work was done, The 
ends of the central dam were driven in the form of a cut- 
water, and the angles thus formed seem a weak point in 
the construction of the cofferdam and a source of , on ag 
it being difficult to. drive the piles at the angles in close con 
although they were specially bevelled for the purpose. It woul 
appear better to make the cofferdam and make the 
angles similar to those of an Oxford frame. The continuation 
of the side and end giline would then make the angles the 
strongest part of the 3 and, if a cut-water was considered 
desirable to resist the current, it could easily be formed as an 
independent structure. There are some precautions which it is 
desirable to place on record :—(1) Piles should be sawn on all 
surfaces in contact accurately parallel and driven between two 
tiers of powerful wales so as to insure their being driven vertically. 
(2) Wherever practicable grou or panel piles should be =, 
composed of from two to five balks, according as circumstances 
will permit. (Five balks to a pile have been successfully used in 
soft ground.) Such construction reduces the chance of | 
and tends to make the piles drive in better range. (3) The 
number of key-piles should be reduced to a minimum. The 
worst leaks met with have occurred at key-piles. The chances 
are that a key-pile will jamb before it reaches the same depth as 
the adjoining piles; this results in a rectangular space beneath 
without piling, cmp a which a bad blow may occur that can 
only be stopped by driving additional piles outside. (4) Piles 
should not be driven too close to the line of the proposed masonry. 
It is often embarrassing and dangerous, when getting in founda- 
tious having to excavate actually up to the feet of the pilee, and 
in many cases it is advantageous to be able to drive footing piles. 
(5) There is another source of leakage worthy of attention. As 
soon as the dam is pumped out the external water pressure forces 
in the piling slightly until all the struts have come to a bearing, 
and in tenacious ground a narrow space is left outside the piles so 
that the water finds its way down to the pile toes ; the result is 
a troublesome leak unless its cause is known. A fillet of clay 
thrown outside the dam in contact with the piles forms a simple 
and efficient remedy for this defect. In conclusion, the advan 
claimed for this form over the orthodox puddledam are the 
following :—(1) Economy in driving; (2) economy in materials 
and workmanship ; (3) economy in the maintenance of the dam ; 
(4) greater efficiency in excluding water at the most critical 
Fc when the foundations are being built ; (5) economy 
rom the timber —- injured ; (6) economy in removal—i.e., 
in the drawing of the piles. These, surely, are objects w 
taining. 


WORKING PATENTED INVENTIONS IN 
FRANCE. 


We have been requested to give publicity to the following 
correspondence, which touches upon asubject of great importance 
to English manufacturers :— 


The Office for Patents, 66, Chancery-lan 
2nd Ji 1880. 


To Right Honourable the Earl Granville, K.G., 
&e, &e. &e. 


My Lord,—While negotiations are proceeding for the renewal 
of the Treaty of Commerce with France, it may be opportune to 
bring before the notice of the French Minister a matter in which 
e interests of both England and France are concerned, arisin 
out of one of the provisions of the French Patent Law 
July 5th, 1844, 

By that law the importation of articles patented in France is 
virtually prohibited, the penalty of importation by the patentee 
being the avoidance of his patent. The co uences of this pro- 
vision may be best explained by reference to the most recent case 
which has come under my notice. 

A client, after great and long sustained labour extending over 
some sixteen years, had completed a machine for sewing boots 
and shoes, the — of the work being such as to gain the 
sages of the British Government. In order to manufacture 
these machines successfully the erection of a large plant was 
needed, involving considerable outlay, and necessitating the 
constant supervision of mechanical experts. 

By means of this plant the sewin machinery is made on what 
is known as the ‘interchangeable principle,” which was 
imported from the United States, and is now carried out in all 
the gun factories of the United Kingdom. 

Machines thus made are being rapidly introduced into the boot 
and shoe trade of the United Kingdom, and a demand has set in 
from France also. 

French orders cannot, however, be executed without the risk 
of breaking the French patent, and French manufacturers have 
therefore to wait until it shall be the interest of the patentee to 
establish at great cost in France a second manufactory for his 
machines. 

Meanwhile the very inducement for carrying out this costly 
speculation is by the provision of the Patent Law, 
which prevents the French manufacturer from appreciating the 
invention at his own doors, 

The French trade therefore naturally suffers, and will continue 
to do so, perhaps during the whole existence of the French 
Faeyr because the English inventor dares not import machines 

‘or the use of the French trade. 

I may remark that although the law cortains a provision com- 

pelling the inventor to keep his patent in use, that provision is 
egally complied with by the occasional working of a single 
machine introduced under an order of the Minister of Agricul- 
ture and Commerce, 

From the foregoing explanation it will be understood that by a 
modification of sec. 3 Article 32 of the French Law of 5th July, 
1844, great advantage will accrue to both English and French 
manufacturers, and the very object of that section, viz., the earl 
establishment in France of new manufactures, will be advan 
as the creation of a demand for a given article is the surest way 
tg the patentee of that article to manufacture it near his 
market. 

Trusting that your Lordship will see in the above remarks 
matter worth bringing to the notice of the French authorities, 


I remain, my Lord, 
Your Lordship’s most obedient servant, 
A. V. Nzwrton. 

Foreign Office, June 4th, 1880. 
am directed by Earl Granville to 4 the 
receipt of your letter of the 2nd inst., u the desirability of 
obtaining a modification of sec. 3 Article 32 of the French Patent 
Law of July 5th, 1844, and I am in reply to state to you that the 
matter will be e in mind in any commercial negotiations 
between this country and France. 

I am, Sir, 
Your most obedient humble servant, 
Cuaries W, 


| 
| 
iY 
| 
| 
| 
/ 
und level or bed of the river, after which the water was 
finally excluded. ‘T'he excavation then proceeded, and the dam ae 
was strutted at the required levels. Unlike the ordinary puddle- 
dam, which deteriorates rapidly, the single balkdam improves as 
ee | YOU get down, for the simple reason that ry! leaks between the 
ee piles which may be met are readily stopped by a shipwright, and pine 
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2067. treet, Kent-road, London. 2183. SiaNaLLinc Apparatus, C. E. Spagnoletti, Maida-hill, 
Condensed from the Jowrnal of the Commissioners of Patents, 2069. MeraLLic Rops and Wirk, A. Clifford, Birmingham.—2lst May, he &e., Macurvery, G. E. Sherwin, Birmingham.—28¢th 
1880. 
e. William-street, | 2186. Rotter Mr M. th ton-buildings, London.—A 
*,* It has ‘Sale De to owr notice that some applicants Patent- communi nication 0. German any.—29th May, 1880. 
"office Sales Department, for Patent 2071. PotisHinc Sorraces, &c., J. C. Ramsden, Hampsthwaite, near | 2190. Types, &c., C. D. Abel, ildi yg neni 
much unnecessary trouble and annoyance both to Treen and | _ Ripley.—2lst May, 1880. London.—A comm from A. and J. Chaumeil, Paris.— 
to the Patent-office officials by giving the number of the page of | 2073. Daivixe Bicycies, &c, J. Dutton, Dockhead, Bermondsey.—2lst | May, 
ENGINEER at which the they is referred 2194, TWO-WHEEL CARRIAGES, Xc., y, Uleombe,— 
2075. CHocoLaTe CREAMS, &c., W. Clark, Chancery-lane, London.—A com- | 2196. Looms, J. H. Johnson, Lincoln’s-inn fields, London.—A comm 
%, instead ror hy A giving the proper number of the munication from J. B. Gauvin and L. Brulin, Paris.—2ist May, 1880. cation from A. Boulouse, Paris.—29:h May, 1880. 
The mistake has been made by looking at THE ENGINEER Index 2077. AUToMaTic APPARATUS for WORKING RAILWAY SIGNALS, C. R. Sharpe, 2196.1 Macatne Bets and Laces, J. Paton, Johnstone, N.B.—29th May, 


and giving the numbers there found, which only refer to pages, in 


Grants and Dates of Provisional Protection for Six Months 
and Sreerinc Vesseis, G. Pfannkuche, sen., Vienna, 
ind G. Pfannkuche, jun., Westminster. 
1993. Dies of PLasTic BRICK-MAKING Macaines, J. Snape and J. A. Noel, 
Aberaman Works, near Aberdare. 
1997. Preventinc Rapiation of ae from Borers, &c., J. G. Cameron, 
ton-upon-Hull.—14th May, 1 
2000. RvING Maur and Hops, A. J. Rey Ids, Southampton-buildings, 
ion. 
2001. Merers, J. Urquhart, Manchester. 
2002. Boxpins, L. Wilson, Manchester. 
2003. CaLcuLaTine Macuines, E. Geny, Paris. 
2004. Rearinc and Mowine pi A. McGregor, Leigh. 
2005. Pranorortes, G. W. von Nawrocki, Berlin.—A communication from 
C. A. Schusterius, Kon: 
2007. Bicycies, J. Hall, id. 
2009. Screwine H. Waite, Smethwick. 
my C. Pieper, Berlin.—A communication from 


2014. Drain Pires, W. R. Maguire, Dublin. 

2016. Stays or Corsets, C. W. Allen 

2024. APPaRaTus used in Bessemer Process, P.M. Justice, 
— London.—A communication from A. L. Holley, Brooklyn, 


Evevatine and Distrisutinc Grain, &c. 
pton-buildings, London.—A communication 

New York.—18th May, 1880. 

2028. Preparine Cotton, &c., W. Sumner, Preston. 

2030. Mizitrary Huts, &., C. A. Innes, Shoebu 

2032. ASCERTAINING Positions of STREETS on Mars , &., J. Bell, Liver- 
poo! 

2034. PeramBuators, W. Powles, Bi 

2038. REveRrsIBLE or other CrossiNnes or 
ways, J. E, Morris, Shefheld. 

2040. Securine the Borries and Storrers of Liquor Frames, &., W. 
Bartram, Sheffield,—19th May, 1880. 

2046. LaDpeRs, AJA Allison, Southampton-buildings, London.—A com- 
munication from J. B. Joanne-Rousseray, P. 

205¢. Compounp for Coatinc Woop, F. H. F. Engel, pal —A com- 
munication from H. Reinhold and C. H. Dracke, Hamburg. 

2054. FirepLaces and Stoves, H. Withington, Chancery-lane, London. 

2058, DRAULIC MacHiNeERY and Va.ves, Walker and J. F. A. Piaum, 


— 


. R. Lake, South- 
Luckenbach, 


ham. 
‘omnts for Raitways or TraM- 


060. = and CLeaninc Grain, E. Edwards, Southampton-build- 

ings a .—A communication from A. F. dos 8. Marau, Oporto.— 

2962. J. Finch, Camberwell. 

2066. Parer-putr, W. R. Lake, Southampton-buildings, London.—A com- 
munication from C. Dengg and Co., Vienna. 

2068. Propuctne Pictures by the "AGENCY of Licut, F. H. Warlich, 
Camberwell. 

2072. Distnrectinc Susstances, J. C. Ramsden, Hampsthwaite, 
near Ripley. 

2074. Razors, W. L. Wise, Whitehall-place, Westminster.—A communica- 
tion from Messrs. Durand, Bossin, and Brard, Paris.—2lst May, 1880. 

514. Tap or Cock, J. Gairal, Car an, France. —5th February, 1880. 

1375. Douste Grip Ancuor, J. E. Liardet, Wickham Park, Brockley.— 
3rd April, 1880. 

1396. Licutinc “<a! Lamps, J. Hinks and J. Hinks, Birming- 
ham.—6th A 880. 

APPLYING PLATING and Gitpinc to Woop Surrace:, H. A. 

Wirth, Ladbroke-grove, London.—16th April, 

Cigarette Paper, &c , G. Olivier, Bordeaux. --16th April, 1889. 

1588. Repucine Friction of Axes, &c., J. G. Wilson, Manchester.—. 
communication from W. J. Brewer, Bombay. —lith April, 1830. 

1590. VENTILATORS, re W. Potts, Birmingham.—1l7th April, 1880. 

1627. Compounp L. Konow, Rood-lane, London. —21st "April, 1880. 

1711. Maxine Bricks, C. H. Murray, Loman-street, Southwark.—26th 


April, 1880. 
1746. Poriry: Apparatus for Stream Borters, A. Dervaux, Brussels.— 
April, 
1764. TELEPHONIC TRANSMITTING and ReEcEIvinc ApraRatus, R. Theiler 
and M. Theiler, Islington.— 30th April, 1880. 
1784. Stocks used in making Leatuer, B. Wright and D. Wright, Leeds. 
—Ilst May, 188% 
Movabie Seats of Carriaces, &c., C. Keen, Farnham.— 
1820. Apparatus, H. J. Allison, Southampton- 
May, 1906. London.—A communication from H. Bagilet, Paris.—4th 
a 


1880. 
ENTILATING Surps’ Hoips, &c., F. Travis, Liverpool.—6th May, 


Distances for Surveys, &c., H. V. White, Longford. 

1867. Berens Apparatos, H. Palm, Vienna.—A communication ‘from 
L. M. R. von Markhof, Vienna. —7th May, 1880. 

1945. Seats or Fiars of Warer-cLosets, C. E. Monkhouse, Penge.—12th 


May, 1880. 
Cases, &c., E. I. Billing, College-court, Gloucester.—13th 
ay, 
1980. DistiLLinc ANTHRACENE from Coat Tar, G. Wischin, Liverpool.— 
10th May, 1880. 

1994. CrncULAR StoNEWARE or Sanitary Socket Pires, J. Snape 
and J. A. Noel, Aberaman Works, near Aberdare.—14th May, 1880. 
1995. UMBRELLAS and SUNSHADES, J. T. Liley and F. 8. ey, Noble- 

street, London.—1l4th May, 1880. 
= PREVENTING Damp Ror in VeHIcLeEs, H. Shiels, Leith.—15th May, 


2013. Twine or Corp, A. Waithman, Manchester.—18th May, 7 

2015. HARDENING and TEMPERING STEEL Wire, W. Scholes, Liversedge, 
near Leeds.—18th May, 1880. 

2017. Creanine Grain, &c., J. H. Johnson, Lincoln’s-inn-fields, London. 
—A communication from’ W. B. Reaney, ‘Baltimore, and C. A. Griscom, 
Philadelphia.—i8¢h May, 1880. 

2019. WaTer-cLosets, W. R. Lake, Southampton. buildings, London.—A 

rom E. Fr. Vienna.—18th May, 1880. 

STICK GuipE, C. Gley and E. Landé, Berlin, Germany.—18th 

ay, 

2023. RENDERING FLoors and Fire-proor, J. Largan, Bolton.— 
18th May, 1880. 

2025. Sotvent, &c., Spirits, W. Smith, Rusholme, near Manchester.— 
18th May, 1 1880. 

2027. Curtinc Sckew-THREADS, O. Schober, Berlin.—18th May, 1880. 

2029. Parer for Cuecks, &c., R. . Menzies and E. J. Bevan, Mussel- 
burgh.—19th May, "1880, 

2031. Horn Buttons, &c, W. P. Thompson, High Holborn, London.—A 
communication from 8. D. Robbiati, Milan. Tx) May, 1880, 

2033. Door Kyos _FAasTENInes, J. Gaskell and R. T . Grocott, Burslem.— 
19th May 1880. 

2035. Bortrrs, G Sinclair, Leith.—19th May, 1880. 

2036. Movipinc Macuinery Boxes and Conss, H. T. Grainger, Camber- 
well. —19th May, 1880. 

2039. VENTILATORS, &c., J. Howorth, Farnworth.—19th May, 1880. 

2044. Rartway Cove.ines, H. Hawgood, lay, 1880. 

Glasgo 1880. 


2045. VENTILATORS, A. 

2047. Sprsninc and Dovusiine Corron, &c., J. Fell, Ashton-under- 
-— 20th May, 

2049. SIGNALLING on LWay . T. C. Pratt, Newport, Monmouth.— 
20th May, 1880. 

Apparatus, W. Cunningham, Dundce.—20th May, 


2053. PorTaBLe Sreaminc Apparatus, H. J. Haddan, Strand, West- 
iter.—A communication from A. H. Crawford, Liverpool, Us.— 

20th May, 1880. 

2055. Srasies, H. J. Haddan, Stran communication 
from A. H. Crawford, Liverpool, U.8.—20th May, 1: 

of EARTHENWARE Pires, H. Doulton, Lassbeth.—20¢h May, 

Raitway Carriages, T. R. Johnston, Chiswick.—20th 

a. 

2061. y ha the Hetcut of Beer in Casks, &c., W. J. Lovett, Bir- 
min, — 20th May, 1880. 

2063. NDICATORS for Steam Enoines, H. J. Haddan, Strand, West- 
7 from G. H. Crosby, Massachusetts, Us— 

lay 

2066. RArLway Carniace Lamps, W. T. Sugg, Westminster.—2let May, 


w.—22nd May, 1880. 

2078. Reoisterinc Apparatus, F. Liverpool.—22nd May, 1880. 

2079. PReveNTING AccipenTs from Horses Runninc Away, R. Jones, 
Ruabon.—22nd May, 1880. 

2080. SupposiTorigs, J. Merrylees, Liverpool.—A communication from 
E. H. Gibbs, New York.—22nd May, 1880. 

2081. Hoops for Barrets, &c., E. Hale, W: —22nd May, 1880. 

= Markino Devices in Parser, &e., . P. Hawtrey, Slough.—22nd 

lay, 1880. 

2083. TEXTILE W. A. Barlow, St. Paul’s-churchyard, 
London.—A communication from H. Brunet, Paris.—22nd May, 1880. 
2084. Looms for Weavine, P. Young and J. Mathieson, Glasgow.—22nd 

May, 1880. 
2085. Yarns, J. E. Wadsworth, saeaees May, 1880. 
2086. Suor Brusainc Apparatus, J. Bailey, Manchester.—22nd May, 
1880. 


Mareriat, L. Blackburn, Salisbury-square, London. — 

22nd May, 1880. 

2088. AUTOMATIC ' Tareap Winpers, T. McGrah, Sheffield, and W. Bown, 
Birmingham.—22nd May, 1880. 

2089. PHospHorires, Coproites, &c., B. W. Gerland, Accrington.—A 
communication from H. Albert, Biebrich-on- the-Rhine, —22nd May, 


1880. 

2091. Courtine Carriaces, &c., J. Hill, sen., W. T. Hill, E. Hill, and J. 
Hill, jun., Huntingdon. —22nd May, 1850. 

2092. Orgratine, &., Sewinc Macatnes, W. Clark, 
London.—A communication from D. 8. V. Wyck, Fishkill Plains, U.S. 
—22nd May, 1880. 

2093. Lire-rarts, W. Clark, Chancery-lane, London.—A communication 
L. Raymond, York, J. Roberts, Dunellen, U.8.— 22nd 

fay, 1 
ag Biow Pires, C. H. Gimingham, Camden-square, London.—22nd 
fay, 1880. 

2095. SareTy AppLiance for SappiEs, F. A. Mills, Dawson-street, Dublin. 
—24th May, 1880. 

2096. eon C. Pieper, Berlin.—A communication from C, R. Bergreen, 
Roitzsc! h, Prussia. —24th May, 1880. 

2097. Apparatus for CONVEYING HEATED Rivets, W. MacLellan, Glasgow. 
—24th May, 1880. 

and C. King, Shepherd’s Bush, London. —24th May, 


2108. Stream Encines and Pumps, A. W. Doery, Chandos-street, London. 
—A communication from P, Murray, Newark, New Jersey.—24th May, 


1880. 
2110. Propuctne Intexse Wuite Heat, J. Imray, South ti 
don. - A communication from C. Clamond, Paris.—24th May, 1880. 
2211. Screw Prope.ier, W. Daniels, Mount Pleasant Villas, Crouch- 
hill, London.—24th May, 1880. 
2112. OscittatinG Enatines, J. W. Wardle, Sheftield.—24th May, 1880. 
2118. Vatve, W. V. Ley, Liverpool. —24th May, 1880. 
2116. W. R. Lake, buildi London.— 
A communication from 8. Horn, Offenbach-on-the-Maine, Germany, 
and M. F. Albracht, Atsterdam.—-24th May, 
21 &c., D. Rylands, Btutrioot, Ardsley.—24th May, 
1 


2111. Strptne Roors, F. H. F. Engel, Hamburg, Germany.— A communi- 
cation from F. A. Prassler, Hamburg, Germany.—24th May, 1880. 

2119. the Wxicurs of Bopies, FP. A. Maignen, Great 
Tower-street, London.—A communication from A. M. Male, Fontenay 
le Comte, France.—25th May, 1880. 

2110. CLeantnG Carpets, &c., W. Milward, Agnes-street, Nottingham, 
and B. Richards, Public Baths, Nottingham. —25th May, 1880. 

2121. SUBSTANCE for REPLACING GutTta-PercHa, R. Mourlot and Sons, 
Boulevard Sit. Denis, Paris.—25th May, 1880. 

2122, HYDRAULIC STEERING Apparatus, A. Lafargue, Kensington, 
London.—25th May, 1880. 

2123. Courtine and Uncouriine Wacons, &c , W. Ruabon, and 

Lomax, Trehowell Colliery, Salop.—25th ” May, 1880. 

2124. STopPING Sprinos, &c., P. J. Martini and A. WwW. Miiller, Danzig, 
Prussia.—25th May, 1880. 

2127. Rotts and Rott Pinions, J. T. King, 
from R. C. ae Allegheny, U.S.—25th May, 1 

2129. Parer, J. H. Johnson, Lincoln’s-inn-fields, London.—A communi- 
cation from M. Weinrich, Vienna.—25th May, 1880. 

2133. HyprocarBon Vapour Generators and Burners, 8. Pitt, Sutton. 
= communication from E. G. Furber, New York, U.8.— 25th May, 


Cuampers, &c., W. R. Lake, South ton-buildi 
London.—A communication from R. Marburg, Frankfort-on-the-Maine, 
Germany.—25th May, 1880. 

2135. Enricnine Gas, J. Livese: Victoria-chambers, Westminster.— 
Partly a communication from H. Vale, Hamburg, Germany.—25th 
May, 1880. 

2187. Fitterine, &c., C. G. Pfander, St. Andrew’s-hill, Queen Victoria- 
street, London. —25th May, 1880. 

2138. Stirrener, W. Clark, Ch Chancery-lane, Lendon.—A communi- 
cation from H. G. Farr and H. C. Copeland, Brandon, U.8.—25th May, 


1880. 
2139. Borr.e Sroprer, J. Doust, Jewin-street, London.—A communica- 
tion from T. F. and E, Alexander, Hamburg, Germany.—25tr May, 


1880. 

2140. Cueckinc Apparatus, H. E. Elliott, Gray’s-inn- London.— 
25th May, 1880. 

Gass RoorinG, E. Tracey, Forest-gate, and W. Howitt, [ford — 

‘ay, 1 

2143. FLANOE-CUTTINO, &c., Macutnes, D. Embleton and P, A. Porter, 
Leeds.—26th May, 1880. 

2144. Cricket Bats, J. Caffarey, Streatham.—26th May, 1880. 

2145. Liquor Stanps or Frames, H. T. Fellows, Acock’s-green, Worcester. 

= 26th May, 1880. 

“147. Evectric Licut Apparatus, W. Wise, Whitehall-place, West- 
minster.—A communication from J. A. Mandon, Paris.— 26th May, 


1880. 

2149. Exptostve Compounp, W. R. Lake, Southampton-buildings, 
London.—A communication from J. M. Lewin, Paris.—26th May, 1880. 

2150. Buckes, &c., G. Walker, Birmingham.—26th May, 1880. 

2151. CouNTERS, INDEXES, &c., W. Chadvurn, Liverpool. —26th May, 1880. 

2152. Screwine TACKLE, W. G. Causer, Brougham House, Queen’s Head- 

, Handsworth.—26th May, 1880. 

2154. REED Orcans, W. R. Lake, th ton- buildi London.—A 
communication from G. W. Turner, Boston, U.S., and C. H. Spaulding, 
Medford, U.8.—26th May, 1880. 

Apparatus, J. Lesueur, Avenue du Maine, Paris.—27th 


880. 
B. Birnbaum, New Broad-street, London. —27th May, 


CaRppoarD, R. Shackleton, Bradford.—27th May, 1880. 

2160. Empossine and CoLtourinec Panets, &c., F. Walton, 
House, Twickenham.—27th May, 1880. 

216, Evevators, J. Hancox, Hungerford.—27th May, 1880. 

2164. VeLocipepes, C. L. Garrard, Uxbridge.—27th May, 1880. 

2165. Sarety Apparatus, L. Silvermann, Regency-street, London, and 
E. Rishton, Greenwich.-—27th May. 1880. 

2166. BRAKE, $ - Griffiths, Ludlow.—27th May, 1880. 

Banks, W. Slater, and J. Banks, Adlington. —27th May, 


2168. GRAIN-WEIGHING Apraratus, W. R. Lake, Southampton-buildings, 
London.—A communication from J. B. Stoner, Toledo, U.8.—27th May, 


1880. 

2169. Umpreuas, W. E. Palmer, Winchester. on May, 1880. 

2170. CiGaRRrtres, C. Pieper, Berlin, Prussia. communication from M. 
Brie, Berlin.—27th May, 1 

2171. Brick-cuTTING TABLES, Howlett and W. H. Venables, Harrow.— 
27th May, 1880. 

2173. Raov.atme Sream, F. W. Durham, Clevedon Villas, Station-road, 
New Barnet. —28th May, 1880. 

2174. Insectors, C. M. Sombart, Magdeburg, Germany.—A communica- 
tion from C. L. Strube, Buckau, Germany.—2z8th May, 1880. 

2175. Arr Pumps, J. Miller, Langholm.—28th May, 1880. 

= Mg mage SPINNING MACHINES, E. J. Kennedy, Amien-street, Dublin. 

lay, 1880. 

2178. Ratsine Vessexs, &c., W. C. Brown, Sheffield.—28th May, 1880. 

2179. HoL_tow Grass REFLECTORS, A. it, Hamburg, Germany.—A 
communication from O. Schumann, Hamburg, Germany,—28th May, 


Heatham 


1880. 
2180. ASCERTAINING the Pressure of Steam w. 
Cc «28th May, 1880. 
2181. Gas Moron C. TW Wordsworth, Leeds—28th May, 1880. 
2182. Faciitatinc the Conrroi, &€., of ToRPEDO Boats, W. R. Lake, 
Sou ; London—A communication from J. L. Lay, 
May, 


2940. Lampe, Hamburg, Germany.—29th May, 1880. 

2206. CLosinc, &c., the of and other Baos, Planche, 
Rue Mazagan, Paris.—31st 1880. 

2210. Screw Git. Boxes, T. Whitley, Halifax. —Slst May, 1889. 

2212. Rotuine Stock, F. C. Glaser, Prussia, Germany.—A communica- 
tion from A. Klose, Rorschach, Switzerland.—31st May, i880, 

2216. Brack Prinrer’s INK, C. Kesseler, Mo Berlin, Ger- 

“a —A communication from H. Gunther, Berlin, Germany. —3lst 


1880. 
Enotes, J. H. — Lincoln’s-inn-fields, London. 
from W. P. Henszey, Philadelphia, U.S.—3Ist 
a: 
2222. Tey J. P. Cramp, Finedon Ironworks, Northampton.—1st June, 
1 


880. 

2224. H. J. Haddan, Strand, Westminster.—A communica- 
tion from N. 8. C. Perkins, Norwalk, U.8.—lst June, 1880. 

Bearines for Bicycies, &., R. Green, Birmingham 


2298, WICKS for Lamps or Stoves, C. Quitmann, Jewin-crescen! 
—A communication from ©. Kuhlen, Rheyd 


June, 


crescent, London. 
it, Germany.—lst June, 


1880. 
2230. Looms, J. H. Brierley, AB London.—1st June, 1880. 
2232, Betts or Banps, J. A. leckmann, Vi Vienna, Austria.— 


A communication from V. Daelen, —lst June, 1880. 
Execrric Lamp, 8. Cohné, street, —lst June, 
8380. 


2040, Drivine Bocie Axxes, J. Apsey, Waterloo Bridge-road, London.— 
lst June, 1880. 

2242. EXPLosives, R. Punshon, Brighton.—1st June, 1880. 

2246. Pumps, A. Graf, Islington, Lundon.— ‘une, 1880. 

2248. PREPARING, &e., Yarns, W. Bywater, Sweet-street Foundry, Hol- 
beck.-—2nd June, 1880. 

2250. Sream Streerinc Enoines, C. W. King, Manchester, and A. Cliff, 
Osborne-road, Forest-gate. — —2nd June, 1880. 

2252. Evecrric Lamps, G. G. André, Dorking, and E. Easton, West- 
minster.—2nd June, 1880. 

2254. Stopprnc and ResTarTinc Veuicies, &c., J. C. Mewburn, Fleet- 
street, London.—A communication from C. Goubet, L’Ile, France.— 
2nd June, 1880. 

2256. Propucine Non-rapine Sicns, &c., J, Budd, Bethnal-green- 
London.—2nd June, 1880. 

2258. Woven Fasrics, A. B. Furlong, Great Western- 
Park, London.— 2nd June, 

2260. Gas, W. W. Monk, Bournemouth.— 3rd June, 1880. 


Inventions Protected for Six Months on the Deposit of 
Complete Specifications. 

2273. Gate Stop, 8. J. Bury, Whitstone. - 4th June, 1880. 

2296. Lacrine, &c., Wires Toceruer, C. H. Cousins, Broadgate, Lincoln. 
—Tth June, 1880. 

2303. Arr Enoines, B, J. B. Mills, South ton-buildi London.—A 
communication from J, A. Woodbury, J. Merrill, G. Patten, and E. F. 
Woodbury, Boston, U.S.—8th 

812. Divine Bets, W. R. Lake, Soi London.—A 
communication from C. F. Pike, Philadelpl , U.8.—8th June, 1880. 


Patents on which the Stamp Duty of £50 has been Paid. 


2214. VentTiLatTine, &c., Apparatus, W. and B. Verity, Regent-street, 
London. —7th June, 1877. 

2302. Pistons, J. G. Cameron, Kingston-upon-Hull.—18th June, 1877. 

2236. TREATING MinzRat Woot, A. M. Clark, Chancery-lane, London.— 
8th June, 1877. 

2239, G. Hertzog, Reims, France.—8th' June, 
1877. 


2249, Gas, M. H. Brooklyn, U.S.—9h June, 1877, 
1926. Currinc Corks, A. Robert, du Paris. May, 1877. 
2253. Lacina Srup, W. R. Lake ndon.—9th 
June, 1877. 
2259. Roapways, &., T. 8. —9th June, 
1877. 
2275. Maxine and Co..ectine Hay, Nicholson and W. Mather, 
Newark-upon-Trent.—11th June, 187 
2310. Evastic TiLes, F. Walton, Hestham House, Twickenham.—13th 
June, 1877. 
2331. Suips or Vesseits, Hon. R. C. Parsons, Connaught- 
place, London.—14th June, 1877. 
2352, GENERATING Sream, W. R. Lake, Southampton-buildings, London. 
—14th June, 1877. 
&c., W. R. Lake, Southampton-buildings, London.—25th 
1877 
2531. "Wimp asses, W. H. Harfield, Mansion London.— 
30th June, 1877. 
2541. CRANKED APPLIANCES, H. Hughes, Brooksby’s-walk, Homerton,— 
2nd July, 1877 
2269. Pumps, A. F. Eells and 8. C. Loud, Boston, U.8.—11th June, 1877. 
2294. Propetiinc, &c., Vessets, J. J. Kunstadler, Guildford-street, 
Russell-square, ‘London.—13th June, 1877. 
2298. SianaL and other Wires, E. ‘Burstow, Queen-street, Cheapside, 
London.—13th June, 1877. 
2334. Encrnes, J. Robson, North Shields. —14th June, 1877. 
2328. Combine Woot, &., R. Speight and T. Speight, jun., Bradford.— 
oan June, 1877. 
&c., B. J. B. Mills, Southampton-buildings, London.— 
June, 1 
2443, Fires, B. Hunt, Serle-street, 
London.—28rd June, 
and DRessinc Saxt, T. Higgin, Liverpool.—28th June, 


Patents on which the Stamp Duty of £100 has been Paid. 
Srortine and PLanine Merats, J. Barrow, Manchester.—19th June, 


2086. TELEGRAPHIC Apparatus, Sir W. Thomson, Glasgow College, and 
Jenkin, Fettes-row, June, "i873. 
2098. GovERNOR Apparatus, H. R. Robson, Glasgow.—13th June, 1873. 


Notices of Intention to Proceed with Patents. 
866. &c., A. L. Bruce, G. Stenhouse, W. McCowan, 
and A. Haddow, edinburgh. —27th January, 1880. 
514. Tap or Cock, J. Gairal, Carignan, France.—6th February, 1880. 
520. Paper Bacs and ENVELOPES, W. J. Burley, Southwark.—6th Febru- 


ary, 1880. 

525. ScHoot Sxares, 8. Jones, Liverpool.—A communication from E. J. 
Williams.—6th Febri 1880. 

533. Gas Enatnes, W. P. ‘Thompson, =. Holborn, London.—A com- 
munication from E. Geisen —Tth wee 

539. Metricat Funnex, W. Long and W. Trow, ngham.—7th Febru- 


ary, 1880. 
— Cicar CABINET-TABLE, G. H. Tipper, Piccadilly.—7th Feb- 
552. 2. Cont, &e., Boxes, W. R. Lak th ton-buildings, London.—A 


communication from J. ath 188 
553. Lamps for Execrric Lieut, G. W. Wigner, Great Tower-street, 


London.—9th February, 1880. 
, London.—A communica- 


555. Pomp, W. R. Lake, ton-buildi 
tion from P. A. Fauler.—9th February, 
Traps, A. Notcutt, Ipswich, and Needham Market.—9th 


ry, 1880. 
ae Courtine Cuarr, P, Everitt and W. J. Adams, Ryburgh.—10th Febru- 


ry, 1880. 
617.  butvanieme Orgs, &c., F. W. Michell, Redruth, and T. H. Tregon- 
, Camborne.—12th "February, 1880, 
651. SreaM Enornes, J. — jun., Glasgow.—14th February, 1880. 
809. SERVICE VaLves, W. Ross, Glasgow. —24th Fe 
W. Gibson and J. 8. Nicholson, Sunderland.— 
847. of Sirver Emovtsion, J. H. G. Wolfram, Dresden. 
—26th February, 1880. 
Enaines, J. Tattersall, sen., and J. Tattersall, jun., Preston. 
April, 1880. 
1697. RECEPTACLES, J. ©. Grinsell, Charterhouse-street, London.—26th 


880. 
vad Pas, &c., M. Stonehouse, South Stockton-on-Tees.—27th April, 
17884 Casxs, &., A: W. Hay, Bucklersbury, London.—let May, 
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1988. Warer-crosrts, &c.. 8. B. Goslin, Finsbury Park, and J. J, Brown, 
Highbury. - 14th May, 1880. 

2082. Paver, &c., J, P, Hawtrey, Slou May, 

2164. Reep Orcans, e, Loni 
communication from G. W. Turner and C. H. Spal ng.—26'h May, 


1880. 
660. Router Furwitore, W. Davies, Birmingham. —9th 


February, 
566. Loonive Miners’ SaFety oy T. Allen, Liskeard, and R. Grahame, 
New Malden.—9th February, 1880. 
Om Sritts, H. J. Haddan, Westminster. —A communication 
from E. Weston.—10th February, 1880. 
577. Lawe Exrinauisuers, W. F. Barbican, and J. Lemon, Islington. 
—10th February, 1880. 
579. Looms for Wace: J. Bollard, North Wood, near Padiham, J. H. 
Waddington and C. Smith, Burnley.— 100 February, 1880. 
588. Lapigs’ Dress Houpers, A. L. Fyfe, Aldersgate-street, London.— 
10th February, 1880. 
596. Removine Impurities from Grain, &c., A. B, Childs, Fenchurch- 
street, London.—A communication from G. Schaeffer. —Lith February, 


1880. 

597. Savery Step for Carriaces, G. Nobes, Paddington.—llth February, 
1880. 

ans gy and Enoravina, &c., J. J. Sachs, Manchester.—11th Feb- 


610. Cow1s, J. W. Lawrence, Borough High-street, London.— 
llth February, 1880. 
C. Pieper, Berlin.—A communication from H. Gruson.—12th 


TY, 
625. ToorHED Gearine, G. B. Hyde.—13th February, 1880. 
631. TELEPHONES, &c., F. HLF Hamburg.--A communica’ 
W. Klinkerfues. —13th, Febru 
634, Spikes, Nats, &c., W. Bi Sheffield. —13¢th February, 1880. 
635. UmMBRELLas and SunsHapes, J. Emden, Hamburg.—1l8th February, 


880. 

640, Warmine and VentTiLatine Apparatus, G. L, Shorland, Manchester. 
—13th February, 1 

643. SAFEs, Srecac-apen Doors, &c,, H. J. Scott, Newcastle-upon-Tyne. 
—l4th February, 1880. 

668. TransMuTING Woup, &c., into ArticLes of W. Boggett, 
Chelsea.—14th February, 1880. 

665. Motive Power Encines, &c., 8. Hallam and G. L. Scott, Manchester. 
—l6th February, 1880. 

679. Crvrts, J. Mallor, Birmingham.—16th February, 1 

718. J. D. Napier and R. D, Napier, 18th February, 


724. Srartinc Tramcars, &c., B. F. Cocker, Sheffield.—18th February, 
1880. 


735. &c., W. B. Wilkinson, Kingston-upon-Hull.— 
19) 

755. Cusuions to ArticiEs of Vertu, &c., J. Vernon, Newton 
Stewart.— February, 1880. 

769, COLOURED IMPRESSION Stamps, H. Palm, Vienna.— A communication 
from J. Schmidt.—2lst February, 1880. 

783, ProspHoros from Iron, R. Moir, Hampstead.—A 
communication from J. Deby. —23rd Feb eryeg 2 

808. Surps for Carryinc Carcogs in BuLk, T. ritton, Sunderland. —24th 
February, 1880. 

865. E. H. Waldenstrém and W. Sumner, Manchester,— 
27th February, 

887. ARTIFICIAL Young, Clapham-road, London.—28th February, 

1880. 


923. PRESERVING MEAT, VEGETABLES, &c., W. E. Gedge, Wellington-street, 
Strand, London.—A communication from J. B. Pascal Fascal,—2nd Mi March, 


939. PRIMING for Mine Cartringes, &c., J. H. Johnson, Lincoln’s-inn- 
London.—A communication from F. D.R 


uggicri.—3rd March, 
963. D. Dundee.— 5th March, 1880. 
991. G. von Nawrocki, Berlin.—A from H. 
Moeller.—8th March, 1880 
1299. Cruet Frames, G. C. Wildman, Newbridge.— napa 
1366. Ticker Puncues, C. E. Davison, 
April, 0. 
Way, J. Livesey, Victoria-chambers, Westminster.— 
Rusu of Water into a Suir, C. Nichols, Kingsand.— 
9 [pri 
1617. FLoors and Criines, G. Howard, Berners-street, Oxford-street, 
London.—20th April, 1880. 
1714. Sewinc Macuines, J. Edwards, Aldershot.—27th April, 1880. 
1730, Toots, W. W. Macvay, Castleford. —28th April, 1880. 
1832. HARDENING and CoLouRING Sanpstone, &c., "0. Moreing, Spring- 
ens, London.—5th May, 1880. 
1838. Susstances, J. J. Sachs, —5th May, 1880. 
Mey for Printine, &c,, J. J. Sachs, Manchester.— 
10th May, le 
1918. Preventine S007, &c., from Axsovut, C. Rouse, Chislehurst. 
— 11th May, 1880. 
and ReoisTerine Apparatus, G. H. Manton, Liverpool. 
1957. Boor and other Irons, W. A. Barlow, 
London.—A ae from L. Bollman, E. Bartunck, and O, 
Machaneck.—12th May, 1880. 
2085. Sream and other Borers, &c., G. Sinclair, Leith.—19th May, 1880. 
2039. VentiLators, J. Howorth, Farnworth. 1880. 
2043. Recutatine Furnace Dravont, C. D. A Southampton-build- 
ings, London.—A communication from H. A. May, 


Apparatus, W. Cunningham, Dundee.—20th May, 


2007. Fine: “LIGHTERS, &c, H. ©. Hill, Ruby-street, Old Kent-road, 
YDRAULIC STEERING PARATUS, ©, Kensington, 

London.—25th May, 1880. , 

2135. Enricuinc Gas, J. Livesey, Victoria-chambers, Wesjminster.— 
Partly a communication from J. H. Vale.—25th May, 

2171. Brick and Tite Curtinc TaBLeEs, F. Howlett and W. Venables, 
Harrow-road, London.—27th May, 1880. 

2180. AscerTatina Errective Power of Screw PROPELLERS, G. W. 
Charlottenburg. May, 1880. 
2308. AIR NGINES, B. J. B. Mills, Southampion-buildings, London.—A 


communication from J. A. Woodbury, J. errill, G. Patten, and E. F. 


an interest in opposing any one of such applications 
leave particulars in writing of their Sbjestions to such 7 ication 
po office of the Commissioners of Patents within twenty-one days after 


List of Specifications published during the week ending 
Tene 12th, 1880, 

3973, 8d.; 4101, 2d.; 4158, 64.5 4240, 6d.; 4311, 4d.; 4328, 6d.; 4337, 8d.; 

4361, 2d.; 4868, 2d.; 4377, 1s. 2d-; 4378, 4d. 439%, 4399, 4d.; 4414, 6d.; 

4493, 2d.; 4426, 6d.; 4430, 6d.; 4431, 6d.; 4470, 6d.; 


4511, 6d.; 4512, 8d.; 4513, 6d.; 4514, ad 4515, 4d.; 4516, 6d.; 4522, 6d.; 
4525, 2d.; 4526, 2d.; 4530, 6d.; 4531, 2d.; 4533, 2d.; , 6d.; 4535, 4d.; 
4536, 6d.; 4537, 6d.; 4588, 2d.; 4549, 2d.5 4540, 6d.; 4541, 4d.; 4542, 2d.; 


4545, 6d. sid540, 2d.; 4548, 6d.; 4549, 6d.; 4560; 6d.: 45 
4554, 2d.; 4655, 2d.; 4556, 6d.; 4557, 2d.; 4560, 2d.; 4562, 2d.; 4563, 8d; 
4564, 4d.; 4565, 2d.; 1500, 6d.; ; 4507, 6d.j 4568, 6d.; 4509, 6d 


4578, 4579, 24.2 4580, 2d.; 4588, 4584, 2d.; 4585; 6d.; 4587, 2d.: 
4588, 6d.; 4589, 28.; 4590, 6d.; 4501, 4d.; 4593, 6d.; 4694, 2d.: 4596, 6d.: 
4597, 6d.; 4598, 6d.; 4600, 0d.; 2d.; 4604, 0d. 4605, 6d.; 
4606, 8d.; 4607, 8d.; 4608, 4d.; 4609, zd.; 4610, 4d.; 4614, 6d.; 4615, 2d.; 
4616, 6d.; 4617, 6d.; 4618, 2d.; 4619, 4d.; 4620, 6d.; 4621, 2d.; 4622, 6d.! 
4623, 4d.; 4624, 4d.; 4625, 4d.; 4626, 6d.; 4628, 8d.; 4629, 2d.; 4680, 6d.: 
4631, 2d.; 4636, 2d.; 4037, 6d.; 4639, 6d.; 4642, 4d.; 4646, 6d.; 
4647, 6d.; 4648, 8d.; 4649, 6d.; 4651, 4d.; 4652, 2d.; 4 me : , 2d; 
4657, 2d.; 4663, 6d.; 4664, 6d.; 4607, 4d.; 4670, 6d; 
4675, 6d.; 4078, 4689,’ 4d.} 4697, 4700, 4875, 
5003, 4d.; 836, 


*,* Specifications will be forwarded by post from the Patent-office on 
receipt of the amount of price and postage. Sums exceedin oe, 6 Hick 
remitted by Post-office order, made payable at the Post-office, 5, 
Holborn, to Mr. H. Reader Lack, her Majesty’s Patent-office, Sou Southam 
ton-buildings, Chancery-lane, London. 


ABSTRACTS OF SPEOIFIOATIONS, 


T 


6444. Framework ror Covertna or Wagons, W. B. 


Berrey.— Dated 27th August, 1879. 
This consists in the manufacture framework for covers of 
railway wagons and other et cr 


_ hinged to the ends of the wagon and supported by struts or their 
ngs in such manner that they can at will be unrigged and] lie flat 

Pa the sides or floor of the wagon or otherwise out of the way. 

4059. Preservation or Sreen, &c., W. €. Woodhams.—Dated 8th 
October, 1879. 2. 

The composition is made of Russian tallow, hog’s lard, castor oil, 
camphor, palm oil, and anna‘ 
4215. Rooms, W. Potts.—Dated 17th October, 1879.—(Not pro- 
th, 


ceeded. 

This consists in removing portions of the pe in — sashes at the 

highest point for the extraction or exit of tiated air. 

4261. Renperine IncomBustTiBLe Raw or MaxvrAcTURED SuBSTANCES, 
J. Tennent.-—Dated. 21st October, 1879.—(Void.) 2d. 

This relates to the employment ofa liquid described in patent No. 4989, 
dated 15th October, 187s, the substance being impregnated with it by any 
convenient means. 

4262. Exrracrine O11 anp Fat From Woot, &c., J. Mullings.—Dated 
Qist October, 1879. 6d. 


This consists in the process of extracting oil and fat and oily and fatty 
matters by bisulphide of carbon in such a manner that the bisulphide of 
carbon with which the material is saturated after treatment sepa- 
rated by centrifugal action and recovered from such material without the 


application of steam or other heat. 

4265. Reapinc anp Mowino Macuines, J. P. Lawrence.—Dated 21st 
October, 1 communication.) 6d. 

ee relates chiefly to the means for communicating motion to the 
ves, 


J. J. Beardsell.—Dated 21st October, 1879.— 
This relates to apparatus for easing the shuttle on its entry to the 

4272. ¢ Cavers, J. Tidmarsh.—Dated 2st October, 1879.—(Not proceeded 

with. 


The salt eae is provided with a cap ha’ two slits in its sides, one 
above the other, to each of which is fitted a slide ; the two slides are con- 
nected by a lever or formed with a spring. 

4281. Gas Extinouisuer, J. H. Wilson.—Dated 22nd October, 1879.— 
nite ‘ot proceeded with.) 2d. 

This relates to a gas extinguisher worked by a clock. 

4284. Oars Scutts, 0. C. Mootham.—Dated 22ad October, 1879.— 
(Not proceeded wi 2d. 

ous consists in the mode of attaching the button to the wooden body 

oars or 

4326. STEREOTYPER's Priates, W. W. Ward.—Dated 28rd October, 1879.— 
(Not proceeded with.) 2d. 

To joecass the forming of burrs on the outer edges, ves are formed 
around the inner edges of the ‘‘ chases,” so as to allow the moulds to sink 
below the level of the type. 


R. D. Bar rett.—Dated 23rd October, 1879.— 


mire tes to a means for cooling » a soldier to carry his kit with less 
fatigue and greater ease than hereto 


4329. Dress @. 23rd October, 1879.—{ Not 


proceeded w with.) 2d. 

e holder is constructed of a piece of metal bent in the form of a 

loop, or so as to afford space for the fold of the cress to be held therein 

and with it a narrow part or space for.the nipping of the same. 

4380. Manuracrure or Naits aNnp MACHINERY W. 
Lake.—Dated 23rd October, 1879.--(A communication, 

This relates partly to improvements in nails provided with two points 
or with two extremities without points, which nails are characterised by 
the existence of a head or shoulder situated at any desired point in their 
length, but generally at the centre of the nail. 

4331. Porraste Packino CasEs FoR Jars, &c., F. Vorster.— 
Jrated 24th October, 1879.—( Not 

The bottles, jars, &e., are packed in Denes of ordinary ——— 
with the assistance of dividing and sustaining pieces arranged to hold 
the articles rigidly in position. 

4832. Sacks or Baas, J. J. Edwards.—Dated 24th October, 1879. 6d. 

This consists essentially of a body formed in one or more pieces, and 
of a bottom piece or pieces connected to each other by being sown to a 
ree Fd ropes, which forms or form handles, aagihening pieces or wear- 

ng pieces. 
4333. Sream Generators, J. Everding.—Dated 24th October, 1879. 6d. 

This consists in a number of generating vessels placed within a furnace 
above the level of the grate wherein — is flashed intu steam, one or 
more secondary v also loca the furnace into which the 
steam erated is injected ved perforated pipes, and a steam 
reservoir or superheater composed of a series of multitubular castings 
connected one to the other by threadea pipe nipples which are provided 
with perforated diaphragms. 


4334. Treatinc Animat Matrer By LixiViaTION FOR THE MANUFACTURE 
or Liquip Ammonia OR Saxts, Duquaire.— Dated 24th October, 1879. 
—(Not proceeded with.) 2d, 

This consists in substituting for the ordinary water used for trea eeting 
woollen rags, &c., for paper making, nitrous or ammoniacal liquids, su 

as gas water or urine, 


4335. ee or Rurrine Hat Boptes, &c., F. Cree, jun.—Dated 24th 


This consists rincipall of a satin rovided with a liquor trough, 
over which in fixed bearings. “tee these 
work two other rollers poet stant frame, and resting upon bev 
aye Po is between these four collens: that the the felting, planking, or ruffing 

effected. 


4336. Cree. orn Bopstn WARPING, SPINNING, &c., J. C. 
24th Octeber, 1879.—(A communication.)—(Not pro- 
ceeded wii 2d, 

The creel is co: of holding a double 
bobbins or pirns which will give their thread or yarn withou! 
turning. 

4338. Manuracrure or AMMONIA AND ITs Satts, &c., G. N. Tucker.— 
Dated 24th r, 1879.—(A of 8d. 


in the of azoture of boron (a com- 

pound of nitrogen and boron), either alone or in fe omg or mixture 

with other y acting on the 

amorphous boron only, or on _— boride, such as the y hem borides, 

the e earthy borides, the borides of magnesium, calcium, barium, 
aluminiun., manganese, enthneny, iron, titanium, silicon. 


4339. Spapes anp Dust Suovers, &c., W. Young.—Dated 24th October, 
1879.—(Not proceeded with.) 2d. 
This relat tent No. 322, dated 25th January, 


ites to improvements on 
1879, and consists in providing cutting poiots or teeth. 
4340. ArmosrHeric Air AND Gas Motor Enaines, H. Williams.—Dated 
24th October, 1879. 10d. 

This consists partly in the introduction, by enforcement or pressure, of 
air compressed in an isolated or pure state into a space within a working 
cylinder behind the piston thereof, commencing at about three-quarters 
of the inward stroke, and the it or supply under 
poe of a continuous charge of inflammable gas or combustible fluid 

nto the d air, after an equilibrium has been pro- 
duced between the air in the workin cylinder and the air in the com- 
pressor, and graduating an inflammable mixture of the required 

and the subsequent sustained combustion. 


4341. J. H. Wilson.—Dated 24th October, 1879.—( Not 
In the rosie, cu or furnace is a quantity of borax and 
a , cupola, placed a quantity 


4342. Cases on SHELLS CARTRIDGES YOR BREECH-LOADING FiRE- 
ARMS, Al. Delmard.— Dated 24th October, 1879. 6d. 
ones of a nipple with or ions a central perforation, and 
nm a recess or cavity, from which vents or perforations 
extend into the interior of the shel. 
4343. Securinc Grass anp oTHER SuRFACEs IN FRAMES FoR LAMPS, 
LANTERNS, &e., W. W. Box. —Dated 24th October, 1879. 6d. 
This consis of metal stri; 
on the the Prin fo for. the egos of the two 
plates of g! the and the employment 
of, or at ith, of and loops or their 
4344. Improvino THE InTONATION OF MusIcAL INSTRUMENTS HAVING THE 


OnpinaRyY Pianororte Keypoarp, J. W. Gowndry.—Dated 24th Octo- 
ber, 1879. 10d. 


The intonation of keyboard instruments is ed by ae 
additional reeds, or strings, allowin jpproach to 

Composition SHavine THE Face, &c., P. Kratz.—Dated 24th 
toa com or 
without requiring the use of a razor. vl i ie 


4346. Barrenties, C. Anderson.—Dated 24th October, 1879.— 


(Void. 
For a two fluid the ordinary itive and negative elements 
are as zinc and of which hich may be acted 


soluble salt containing chromic acid, to which is added muriatic acid or 
an acid which will produce equivalent results. 


4347. AnririciaL Minera Waters, H. B. Condy.—Dated 24th October, 
1879, 2d. 


These mineral waters differ from those produced Ma e dry salts by 
reason of their containing not only all the soluble al ts, but as 
much carbonate of lime and magnesia on com be 


earbonic acid, 
Orcans, Harmoniums, J. ¥. Smith.—Dated 24th October, 1879. 


This relates partly to the employment of a yoy — bag or 
diaphragm, which is expanded and caused to collay trol the 
admission of air to the reed chambers or the pipes of eed og 
43849. Sream Borers, S. C. Davidson.—Dated 25th October, 1879. 6d. 

This consists inthe combination of a combustion chamber, to which 
radial tubes are applied, with a fire-box to which this combustion 
chamber is connected by means of a eontracted neck or flue, through 
which the products of combustion pass from the fire to the combustion 
chamber, and further the combination of the same with an annular 
smoke flue enveloping the upper end of the boiler, the casing of which 
flue is fitted with doors opposite the outer ends of the radial tubes, 
pres the tubes may be got at with facility to be either cleaned or 


4350. Sam Hanks, V. Coombe. —Dated 25th October, 1879. 6d. 

This consists in the manufacture and use of sail hanks or other 
fasteners composed of two parts capable of sliding one within the other 
in a circular path, the two circles being eg at rr gry so that a 
loop or part of the article to be fastened can be admi' into the inner 
os a then the latter revolvea so as to hold said article from being 
wi wn. 


4351. ery ENGINES AND Boxers, G. and J. Weir.—Dated 25th October 
1879. 
This relates to the constiuction of a surface condenser with separate 
outlets for water and heed such outlets being at lower and upper parts 
respectively and connected to the same pump or to separate pumps. 


OF Zinc Orrs.—Dated 25th October, 1879.—(4 communi- 


This pom Ane in reducing zinc ores to the stute of metallic zinc, and 
pesos calamine, hydrosilicate of zinc, fran’ ite, and wasted 

lende been the sole or hearth of a reverbatory furnace, mixing them 
with reducing agents by the action of direct tiame, and then collecting 
or gathering in suitable chambers the oxide of zinc, which is imme- 
diately formed by the contact of the disengaged vapours of zine with 
atmospheric air. 


4353. Suratcat F. Rawlings.—Dated 25th October, 1879.—(Not 


proceeded with.) 

This relates to a spparats for adjusting and keeping in position a 
broken, injured, or dened joint or limb after the bone has been acted 
upon, 

4364. Execrrr . Hickley.—Dated 25th October, 1879. Gd. 

The “arc” is produced between a circular disc or ball electrode and a 
pencil shaped electrode, which are carried upon two arms substantially 
parallel, standing out froma plate or framework, said arms also acting 
as brackets for carrying the coil or coils and other parts for conveying 
the electric current or currents, 

4355. Drain VaLve on Steam Trap, W. Davis, J. Walker, a W. H. 
Wilcou,— Dated 25th October, 1879.—(Not with, 


c Lamps, 4 


This consists of a valve, box, and expanding chamber, so ‘asin that 
it can be used as a sto valve if the automatic action should become 
injured or deranged, the simplicity and certainty of 7 —— in 
cases of priming, whereby the scum and water will pass through it, 
relieving the engines from the effects of such priming. 
4356. Capsues ror &e., G. H. Jones.—Dated 25th October, 1879, 

—(Not proceeded with.) 2d. 

he relates to a capsule made of vulcanised india-rubber or gutta- 
per 
4357. Grain Exevators, Power.—Dated 25th October, 1879.—(4 com- 

munication.) 8d. 

This relates to improvements on patent No. 414, dated 3lst January, 
1878, and consists partly in the arrangement of the radius frame for 
carrying the swinging: frame or jib. 

4358. Securtne on Rerarnine Saint IW. H. Cooper.—Dated 
25th October, bogs —(Not proceeded with.) 2d. 

This consists in the employment of a downwardly-turned tab or flap 
on the neck band of the , and an upwardly-turned tab or flap on the 
band of the collar, which takes under or interlocks with the tab on the 
neck band. 

Boarps, P. Jensen.—Dated 25th October, 1879.—(A communi-~ 
cation. 

This ists of a hboard having a sheet metal frame bent to a 
tubular form mitred and soldered at the head and stayed by tubular bars, 


side and top ed; firmly by eagen. edges of the 
frame secured at ry ends of the 1 send frame. 


4360. Suroup Brocks ror Sutps’ Ricorne, &., W. R. Lake.—Dated 25th 
comprises a hook having its shank arranged to slide within a 
This casing is so formed that the hook may be pa: 
ni , and it is provided with a spring which 
out until checked by a nut, which is fitted upon the shank and adapted 
to strike against the casing. 


4362. Cyviinpers ror Breakine ve Fiprous MateRiAs, W. Tatham and 
W. T. Heap.—Dated 27th October, 1879. 


This consists in making the shell or cylinder of wrought iron or steel * 


plate bent to a cylindrical form and welded or brazed so as to form a 
solid jointless cylinder ; and also in forming the — or arms and po a 
which carry the shell or cy of such of wrought or 

able iron or steel instead of cast iron. 


— METALLURGICAL FURNACES AND Processes, IV. Hope and R. &. 
Ripley. —Dated 27th October, 1879. ° 

This relates to improvements on ee No. 1421, dated 9th April, rts 
Instead of introducing the gas and blast of air into the purifying pot it is 
introduced through or from the side of the chi into the melting shelf, 
so that the flame may pass along the shelf over a division or bridge down 
ate urifying a made by the farther side of the 

toa w ting on an foruiing the roof in the central 
pee bg e purifying p pot, and through which arched roof descends the 
plunger blow pipe. 
4364. Manuvacrunine SuLPHORET oF CARBON ANDSULPHURIC AcID, 
C. B. and L. L. Labois.—Dated 27th October, 1879. 

This consists in the distillation of the pyrites to extract the greatest 
possible amount of sulphur, till distillation ceases to yield further, and 
the incandescent and irreducible residues are immediately transferred to 
a second apparatus connected with the first by a pipe, where they are 
used to extract from them sulphuric acid. 

4365. Maxise Burtons, &c., H. Simon.—Dated 27th October, 1879.—(A 
communication.) 6d, 

oe to the apparatus for forming buttons from coroza-nuts, 

horn, &c. 

4367. Hypraviic Motive Power anp Pumpiva Apparatus, &c., J. 
Hastie.—Dated 27th October, 1879. 8d. 

This consists of a pumping apparatus wherein the power is nee 
cated by a main lever, to the steam rod and the p 

ing 


or plunger are one or both of them 
movable on a regulating lever acted on by a spring or 
ction, and in the opposite ne by « piston or 
subjected to the pressure of the quid pumped 
4370. Draw Gear or Stock, Wallace.—Dated 
27th October, 1879. 6d. 
This consists in prosseting ths tone bar boxes of two discs with flanges 
or projections for e interposed elastic ring or buffer. 
4371. Screw 0. J Jones. 27th 1879, 6d. 
This relates to a means more securely 
connected to their shafts, and deo they ts ‘ow be more easily 
unshipped and shipped when necessary. 
4372. Treatment of MALT TO FACILITATE ITs TRANSPORT AND PResEK- 
vation, R. and R, Free.— Dated 27th October, 1879. 2d. 
relates to treating malt by first crushing the same, and then com: 
yt it into a comparatively smull bulk. 


tine, 
parts kali-chloricum, 84 parts hypo- 


i eratus, 
1 part 39 parts 


4374. CLEANING THE Bottoms or SxHips WHILE IN Motion, 8. Pitt.— 
27th October, 1879.—{4 ‘ot proceeded with.) 


The cleaner ne of a ane composed of two side plates, which are 
space between them. Une of the side 
its ‘oy knives, brushes, or teeth to remove 

, 
4376. Weavine Fasrics or anp THE MANUFACTURE OF 
communication. 
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different, whose threads, whether similar or otherwise, are passed into | towards 
the same reed and woven alternately with one or more shuttles. 
Vatves ror Srzam, &., W. Murdock.—Dated 27th October, 1879. 


of valve and of a regulating or 


ott, 


by 


gnomon and mirror opposi lamp 
compass card to illuminate a portion thereof under the prism. 


Suarpestnc Horse Curppers, C. Askew.—Dated 28th October, 1879. 


This relates to the construction and arrangement ew 
sharpening horse clippers, consisting of a reciprocating emery stone. 
4382. Composition ror Capsu.es, &c., H. and W. Boyd.— 


—Dated 28th October, 1879.— (Not with.) 
—— a a ca ule the composition consists of Chinese red, 5 oz.; white 
~ or yellow shellac, 8 oz.; gum sancrach, 1002; castor 
m, 20 drops ; as! asbestos, 20 grains. 


4383. Mowre Macuines, G@. Brewer.—Dated 28th Octo- 
ber, 1879.—{A communication.) 6d. 

This consists, First, in the employment of two vertical shafts and 
four gear wheels for transmitting e motion to the sickle ; Secondly, in 
the arrangement and mode of action of a connecting rod provided with 
swivel to a crank disc; Thirdly, the combination, construction, an 
mode of action of the blades, so as to avoid stopping up of same. 


4384. Spixninc, EB. Pawson.—Dated 28th October, 1879.—{(Not proceeded 
wi 2d. 

This relates to the employment of station solid spindles Jame | 
movable hollow tubes fitted in the wharles, w! are placed and turn on 
the solid spindles. 

4386. Bonas or Stoppers ror Casks, &., W. R. 28th Octo- 
ber, 1879.—(A communication. fot ith.) 2d. 

This consists of a bung made of india-rubber peovided with a vertical 
aperture to admit a plug. 

4887. anD oTHER SHarts Connectine Rops, N. D. 
Spartali.—Dated 28th October, 1879. 

The metal employed in the construction of the shaft is distributed so 
as to form shafts of different diameters, either roun uare, or 
polygonal in cross section at different parts of their len; ey are 

ormed in sections or lengths, which are coupled together. 
4388. Tramway Cars, &c., J. H. Johnson.—Datec 28th October, 1879.—(A 
communication.) Not with.) 2d. 

This relates to a combination of boilers and es suitable for the 
propulsion of such tramway cars as are not of sufficient size to justify the 
employment of a separate locomotive. 


4389. Sucar anv Syrups, D. MacEachran.—Dated 28th October, 1879.— 
Not proceeded with.) 2d. 
The liquid is into vessels, where it is submitted to the cooling 
effect of water, or other cooling liquid or currents of air. 


4390. Common Roap A. M. Clark.—Dated 28th 


, 187! A communication.) 
This consists = jubricating the spindle by p by the lubricant in a 
e axle adjacent to 


recess or chamber in the spindle, or 
the spindle. 
4391. Fastenrnos ror Broocues, &c., 8. F. Mayer.—Dated 28th October, 
ite directions beyond 


projecting in 
“a ends of a A ge pres traight bar at the back of the brooch, and pushed 
outwards by a spring contained within the bar, so that by compressin; 
the s pring ‘he y may be retracted to enable their points nh be rae | 
through the cloth in opposite directions, when the spring is released. 
4393. Consrruction or Metat Cans, &c., J. 8. Macarthur.—Dated 29th 
October, 1879. 6d. 

The features of novelty which constitute this invention consist in 
making the sheet metal outer shell or wall of the vessel of a tapered or 
truncated conical shape ; and fitting the cans with a low handle. 

4394. Compounns, L. O'Shea and C. T. Brooks. —Dated 29th 
October, 1 

This consists in the use and application in the manufacture of e: 
compounds and blasting cartridge of nitrate of lead and in the su 
tion in such mam afacture of nitrate of lead for nitrate of baryta. 
Scare Sipe, 0. Vaughton.—Dated 29th October, 1879.— 

Not 2d. 

This re tes to ascarf ring or slide in which the joint or joints and 
spring of ordinary rings are dispensed with. 

4306. Gas Encives ror Tramcars, &&., J. K. Purcell.—Dated 29th 
October, 1879. 6d. 

A couple of gas engines are mounted on the platform of the vehicle 
and the connecting-rods are attached na a double throw crank 
This shaft carries a fly wheel and also a worm, ‘which through the 
intermediation of a horizontally fitted worm-weeel a vertical sh 
be operated. The lower end of this vertical shaft carries a bevel wheel 
which works into two other bevel gears running loosely upon one of the 
axles of the bearing wheels of the vehicle, the under faces of the hubs 
¥ these loose bevél gears being cone-shaped for the reception of similarly 

clutch blocks which are keyed upon the axle and are capable 
slid thereon by a slotted es ae can be moved up or down or 
of ing or left according to the desired direction of travel of the 


losive 
itu- 


vehicle. 

OF Paper, &., W. F. Nast.—Dated 29th October, 
onsist facturing paper pulp by straw ina caustic 

alkaline solution in which urine is present, either as result of a 


liminary saturation or re sane me ig of the straw, or otherwise, and in w 

process it is or may be e lo 

4398. Sicrau Buoys, J. Haddan.—Dated 29th October, 1879.—(A com- 
munication.) {Not proceeded with) 2d. 

The buoy is hollow and is formed with internal chambers containin, 
liquid. Airinlets communicating with a fog horn or whistle are an | 
in combination with the chambers. 

4400. Execrric Apparatus, W. R. Lake.—Dated 29th October, 1879.—(A 
communication.) 1s. 

A dynamo-electric machine is composed of field magnets with their 
coils wound conically, the wide portion being placed as near as possible 
to the revolving armature. In combination Sith these coils are accessory 
coils wound in the same direction as the former coils, and filling up the 
spaces between the pole pieces, which are formed so as to leave gaps 
= posite each other, and as near as practicable to those parts of the cores 

the field magnets towards which the armature is movi: The core of 
the armature consists of pieces of iron of circular or po 'ygonal shape, 
with projections extending radially outward, upon which se — coils 
of insulated wire are wound. The flutings - mee in by coils 
completely over the ends of the cylinder. lator for the electric 
light is formed by connecting one of the Pty electrodes to the arma- 
ture of an electro-magnet, and on the passage of the current the arma- 
ture is attracted to its magnet and there held in its position relative 
thereto, thus effecting the separation of the electrodes. The motion of 
the other electrode is under the control of a separate electro-magnet, 
whose coils are in a shunt circuit around — the arc bet the el 
Means for the accumulation or storage of electrical current producing 
power are described. 

4401. Joints on FasTenincs or STRAPS OR BELTS FoR a &e., 
B. P. Walker.—Dated 29th October, 1879.—( Not proceeded with.) 2d. 

From the surface of sheet metal plates teeth project at io = Bn and 
are driven through the ends of the strap to be [ ined, and if required are 
rivetted or clinched. 
4402. Exrractinc AmmoniacaL Sats, W. F. Nast.—Dated 29th October, 

1879. 6d. 
This consists in the use of a process wherein steam is employed for 
— animal excrement, manures, and such like products when mixed 
th alkaline solutions, "and obtaining therefrom ammoniacal and 
products. 
4403. Drawino orn Wire, G. and EB. Ashworth.—Dated 29th 
October, 1879. 6d. 

A piece of steel or hard wire of the section required to be given to the 
wire to be drawn is hardened and pressed between the two of a 
ape of dies, so that the wire, which is harder than the metal of the dies, 

sunk partly into one die and partly into | the other die. When the 

removed and the dies brought t , the of the 
impression forms the matrix or die through which the wire is drawn. 
4404. Execrric <7 A. V. Newton.—Dated 29th October, 1879—(A 
communication.) 6d. 

o." outer vessel is employed, which consists of two cylinders of about 
aac. but of different diameter, joined together end to end. 
weer of this vessel has the smaller Giameter, and constitutes the 
bottom of the vessel. The annular portion which joins the two cylinders 


ther constitutes an annular gutter, and forms a su for a 
cy! a of zinc, which is attached cement to the upper of the 
vesse 
4405. me Lamps, 4, V. Newton.—Dated 29th October, 1879.—(4 com- 

munication 
In constructing lamp a carbon block central 
rod is used for a arranged around the rod to 
against. These carbon electrodes float in mercury tubes inclining 


carried by brackets secured to the of 
the pedestal ofthe lamp, and they y are insulated therefrom. The A Th 
block is adjustable on its supports, and the tendency of the mercury in 
the tue to the in contact with The electrodes are 
re andin the space within th 
te to bring the pairs 
electric circuit. 


4406. — E. Townsend.—Dated 29th October, 1879.—(Not proceeded 


with.) 2d. 
A casing or flue is formed around the stove above the fire bars, and is 
lied with to te the draught. 
4407. Brakes FOR COLLIERY Enornes, &c., BE. Ormerod.—Dated 
29th October, 1879. 6d. 

The brake block is mounted in a shoe or box of metal 
screws for setting the block forward as it becomes worn. 
side or back of the shoe or box area number of cams es, in 
me form of rounded cogs, and immediately beneath or at 

e is mounted on an axis a small roller or wheel having correspond- 
ing cogs gearing with those at the back of the shoe. 
4408. Securtnc Starr AND OTHER Rops, C. 7. Hill.—Dated 29th October, 
1879.—(Not proceeded with.) 2d. 

The rods are only about jin. longer than the distance between the 
one of which is bored yt gy heey es while the other is bored 
through, and when the a cap is placed over the 
thus securing the rod in place. 

4409. Taxrxc Corres or Writinos, Drawsscs, 
Pumphrey <a 29th October, 1879.—(Not 


ayp Printinos, J. 


with.) 
A transferring composition is employed consisting of- glycerine, water, 
best French po tag ~ best English glue. The composition is is melted 


and poured into atray, where it remains until the bottom is coated, when 

the composition is run off. 

4410. AsceRTAINING THE PRESENCE AND PROPORTION OF [NFLAMMABLE 
Gas In Mines, &c., W. Young.—Dated 29th October, 1879. 6d. 

This consists in the use of ammonia and hydrochloric acid or other 
smoky Jooking matter in contact with a current of gases 
the lightness of inflammable gas compared with air, whereby s 
currents may be clearly seen. 

4411. Fountains, J. Storer.—Dated 29th October, 1879. 6d. 
_ lower end of a jet F ripe is d with a chamber into which it 
This icates by a hole in the ba plate with 
Dealer in the ania, th the hole having a valve opening inwards. The 
bottom of the chamber is of flexible material, and is acted upon by a 
lever set in rapid motion by electrical or mechanical power. 
4412. Vatves ror Enoines, R. Whitehead.—Dated 29th October, 1879. 6d. 

This relates to the valves for single-acting engines and the mechanism 
for actuating the same. 

4413. Manvuractore or VELVETS AND VELVETEENS, 7. Emmott.—Dated 


, whereby an even 
4417. Steam Paviour, 8. Nicholls.—Dated 29th custo, 1879. 8d. 

A horizontal carrier frame extends across the road and runs on four 
wheels fitted with teeth which engage racks ered Ro = the road, so 
as to propel the apparatus as the work e frame is adjust- 
able to suit different widths of roads, een upon it area pair of flat T or 
L rails, curved to ai agen to the convexity of the road surface. On 
these rails travels a truc carrying a steam engine anc boiler, and the 
paviour or hammer, which is attached directly to the piston rod of the 
cylinder of the engine. 


4418. Transportinc Loapep Wacons, &c., on Tramways, S. Nicholls. 
—Dated 29th October, 1879. 8d. 

Each truck has a single pair of flanged wheels fitting the tram rails, 
and the trucks may be coupled so as to forma train to be drawn by a 
small locomotive. The frame of each truck carries two sm od eae ged 
one at each side, outside the wheels, and within a few inches of the 
ews: upon which platforms the wheels of the cart or other vehicle to 

rests. 
4419. VentiLatine Apparatus, J. Fisher.—Dated 29th October, 1879. 6d. 

This relates to the method of operating a fan or p intermittently 
by means of clockwork, steam, wind or gas engine, for the purpose of 
introducing fresh air into chambers or other places to be ventilated. 
4420. Revuctno Semi-Disso.vep Susstances To Fiurpity, A. 0. Stopes. 

ted 29th October, 1879. [iret proceeded with.) 2d. 

A cylindrical wooden vessel is fitted with a wire gauze bottom, and 
upon a a spind! anes concentrically within the vessel is a brush 
working face downw: the pana, beneath which is a similar brush 
working face upwards against it 
om. DIsINnFECTING J. Wood.—Dated 30th October, 


This. consists in inserting a cylinder or case of perforated or a4 
work in the spout of a vessel to be used as a portable commode. In 
cylinder or case is contained the disinfecting powder or fluid. 


4422. TurasHinc Macuines, W. Kaye.—Dated 80th October, 1879. 4d. 

A series of narrow openings or slits are formed through the platform, 
which receives the corn, and a = platform is an apparatus 
consisting of shafts ee oe ed wheels or plates or endless toothed 
chains, e teeth project rough the openings ae eee 
Seo af the which is in front of the platform. 
W. Gedge.—Dated 30th October, 1879. —(A communi- 


ton.) 
This ne in the formation of a double plate or plates, which are so 
with reference to each other as to form a or elastic 
‘or the me while they will at the same time, by thi ecnaltesiion, 80 
free from clogging. 


4427. Harness ere Suarr Tvos, J. G. Shipley.—Dated 30th 


October, 1879. 
A buckle is ear, with three penings or spaces, and on the division 
between the first and second opening is placed a buckle tongue, and here 
the backband of the harness is buckled on. On the end of the buckle at 
the back of the third opening a strap is attached, and a loop is put on 
this strap, which is then passed into the third opening of the buckle, and 
then through the loop, and is adjusted to any size of shaft, fitting them 
loosely or clipping them closely, and contrac or expanding the 
a of the tug through which the shaft is passe, and when adjusted 
the end of this strap is fastened to the buckle of the ordinary belly- 
4428. EvectricaL B. G. Brewer.—Dated 30th October, 1879.— 

(A communication.) 6d. 

The electro-magnet is hollowed out internally, and into or over it the 

armature fits. 
4432. Appiancr To BE Fittep ro A Horse's BriDLE To BE Usep Con- 
NECTION WITH NoseBacs, M. V. Bligh.—Dated 30th October, 1879.—( Not 

eded with.) 2d. 

A loose or fixed curved D hook is attached to the bridle between the 
blinker | and — and is neg cmeey | curved forward right and left for 
y rope from the hame, collar, m4 or harness. 
The ro; pod through a ring or other adjustable stop 
limit the travel of the horse’s head along the rope, an its 


to p 


vessel. The ends of the fan blades are op 


the 
through 
put in communication with an air compressor. 

4439. or Iron on STEEL AND OTHER SUBSTANCES, J, 


iams.— 

A hydrocarbon is applied along with air to carbonic gas for use in 
a - tory in he of iron or steel or other 
substances. 

4440. J. H. 1879.—(4 commu- 

superex 

masteliie a very ah short distance from the latter, whereby the 
sounds emitted are more intense and more distinct in telephones of 


ordinary construction. 


4441. AppLiances ror Boots anp SHoxs, W. and J. Clyne.— 
Dated 31st October, 1879.—(Not with. 


A false sole of india-rubber is formed with ie peiiabias tward 
towards the top, such op being encircled by a groove. The sole is 
countersunk around the edge prary fixed to the boot by borders or 
edgings of metal. The heels are fitted with false pieces scre' thereto. 
4443. Securine THE BLADEs oF anv Bows, J. 

Rimmer,—Dated 3 
The blades are of ordinary or tang with 
edges. shanks and bow are of the 
usual form, and in the hollow bh ne 2 fitted a short metal block 


with a hole to receive the tang of the blade; it has also two cross slots, 
one to receive the catch on the tang of lade and the other a similar 
catch onthe edge of «cotter or key, so as to prevent italipping out of tho 


444, Lae Latcues, IV. Grifin.— Dated 81st October, 1879.—(Not pro- 
with. 

In place of the hook or lever a spindle or socket runs under the latch 
through the plate and the door, and can be turned either therein. 
To each end of the spindle a thumb or pressing piece is 


a movable jaw, which is pressed against the fixed jaw by a wi m 
ascrew spindle. Between the movable jaw and the fixed jaw is a 
tongue moving in hms ere Se ue to the motion of the 


by an 
ga guide table for the 


eit te the angle plate being turned up with the sheet as 
we le the latter is lipped, so as to bend the sheet into a 
on, 


after which the movable jaw is lowered and the ry coed 
the 


already partly rolled over the wire are then and the sheet 

turned up, the ay spe being repeated until the end has been rolled 

— as far as necessary, after which the wire or rod may be 
wn. 


4446. Paeservation or Fisuino Nets, &., 7. Balls.—Dated 81st 
October, 1879.—{ Not with.) 2d. 
The net is cleaned and immersed in a hot solution of and water, 
after which it is i mays in a hot solution of either of the follow 
copper or of iron, or acetate 
say twenty ean weight with eighty parts water. 
4447. FoR SawIne Woop. Richards.—Dated 81st October, 
1879 
The saw Pn ong brackets are mounted on _ table alone and not 
ed directly to the main frame. uges or fences are also 
similarly attached to the edge of few ae gibe or ap below the plane 
of the table. A separate and detachable plate is connected to the 
saw gauge by links, so as to be set in an angular position relatively to 
id gauge for bevel ——e For pressing the timber against the fence 
ormed as a spring is clamped on a long vertical swivel stud inserted 
in asocket in the table top. The intermediate gearing for transmi! 
motion from the saw spindle to the axis of the winder is all moun 
on and supported ina s awe bracket. For continuous self-feeding 
one or more driven feeding rollers are mounted in and supported by 
uge or fence, and opposite them are arranged one or more peorar or 
riction rollers not driven. 


4448. Passencer tates A. Ellissen.—Dated 31st October, 1879.—(Not 


proceeded with, 
of a small a mii to examine them 


—or puzzles or ¢' ted on one side of the tickets, so as to 


nose coming out of the bag. ? 
—- Lirts, F. Goddard and J. R. Robinson.—Dated 30th October, 1879. 


oon separate lifts work in the same well hole, and a cage for the heavy 

lift occupies the entire area of the well hole. The rope of the large cage 

— up centrally over a pulley at the top, and is attached to a counter- 

pulley is rotated to raise the cage by a spur — . its 

= gearing with a pinion receiving motion from an endless han oye 
passing round a large sheave at its outer end. A pulley from which 


smaller cages g is moun on same axis, and when 
required is connected thereto by a clutch in connection with the driving 
pinion of the heavier lift. 


Coverincs For WaALLs, &c., C. Smith.—Dated 30th October, 1879. 
This — in the combination of panels, mouldings, or styles, and 
4436. ALominium Bronze, J. Webster.—Dated 31st October, 


1879. 
A piece or sheet copper has deposited on it a coating of aluminium, 
and is melted and mixed with one per cent. of an alloy consisting of 20 
purts nickel, 20 parts copper, 53 parts tin, and 7 parts aluminium. 
4437. Deer Sea Sounpine, J. G. Jones and J. B. Saunders.— Dated 31st 
October, 1879. 6d. 

A tube is made in two parts, the lower one being air and water-tight, 
and the upper one screwing into the former, a bush and cup leather 
forming a water-tight ition between them. The a part is open 


to the water, and a plunger — therein passes hh the cup 
leather and bush to the low wer chamber. An eye on poor oA ~— of the upper 
the line. To the lower side of the a 


Salter’s spring balance is fixed, the other end of the spiral spring 


being 
secured to the bottom end of the 


lunger. The upper end of the plunger 


has a collar upon it, which in its descent acts — a pointer moving over 

ascale in the upper chamber, so that as the p plunger descends by the in- 

creased pressure of the water as it sinks it draws with it the pointer. 

4438. Pyeumaric Exevators, F. H. F. Bngel.—Dated 81st October, 1879.— 


are prin’ 
induce le to demand and keep the ticket that should be supplied 
by the conductor of the vehicle to each person riding therein. 
4449. Prevention on Removat or Incrustation 1n SreaM Borers, 
C. G. Class.—Dated 31st October, 1879.(A communrcation.)—(Not pro- 
ceeded with.) 2d. 
water is on to the bark of the Australian wattle her nla | 
and allowed to stand for an hour or two, the liquid obtained being inj 
into boilers to prevent or remove incrustation. 
CLASSIFICATION AND PRESERVATION OF LETTERS, Paprrs, Br 
&e., W. Morgan-Brown.—Dated 21st October, 1879.A 
An expanding index is oe of index leaves, between which the 
nner , lettered in the usual way, and each fitted at the back 
with a TY od me rivetted thereto. The back of the box or holder for 
the index is like the back of a book, and is vided with an internal 
groove which will hold all the T pieces. A piece with a narrow 
e is attached to the back and slides on to the stalk of the T, the 
ead of which prevents the leaves coming away from the back. A spring 
and can when e or arrange 
eet in the index. 
4452. Lamp BE. Kaufmann.—Dated 31st October, 1879.—{ Not 

The globe gallery is made of earthenware or china, and the wick case 
and core and chimney holder are made of the same material. —— 
and pinions for a and lowering the wicks and the perfora discs 
being of metal as us 
“ce PRINTING AND Booxnrepmo, 7. Nelson.— Dated 1st November, 1879. 

The improvements consist of the combined “ im: ” of the type or 
stereotype plates, or electrotypes, or arranging of the sheets on the i 
—_— stones, and the piercing of the sheets either in the 

achines or after removal therefrom, so that they may be folded at the 
plareed or perforated lines in a el manner or otherwise at 
angles to each other, to be folded accurately without skilled labour. 
Cannon, &c., B. B. Hotchkiss.— Dated 1st November, 
879. 

This relates rtly to a rack attached to the rear part of the piece in 
combination with wormsand suitable operating means carried on asuitable 
arm fixed on a support, which — in the horizontal movement 
of the piece when it is pointed, but is not affected by its vertical move- 
ment. 

4455. Hypravtic APPARATUS FOR BorING THROUGH &e,, lu 
eich. —Dated 1st November, 1879.—(Not 

me improved apparatus is constructed for o erating cutter’ by 
means of a disc or water-wheel placed directly over the to be bored ; 
and in utilising a portion of the water used j operating — a paratus, 
for eased the débris to the top of the aperture made by the boring 
tool. 

4456. Apparatus FoR CONTAINING AND ProrectTinG TELEGRAPH WIRES, 
J. T. King.—Dated 1st November, 1879.—(A communication.)—(Not pro- 
at led, cast, or otherwise formed with 
of metal are ro! cast, or ‘orm grooves or 
channels to contain the wires, such grooved parts being enamelled with 
porcelain. These lengths are ‘fitted with covers and coupling “3 also 
— to receive cement or other substance, so as exclude 
m re. 
4459. Propucine THE Lime-ticut, BE. G. Wood.—Dated 1st 
November, 1879.—( Noi with. 

The blow- -pipe is in into or under the centre of the flame of 
ae ne in a direction parallel to the longitudinal axis of the wick 
p. 

4460. Burrons, Soxirarres, Stups, Broocnes, &c., F. J. Barnes and EB. 
Kirby.—Dated 1st November, 1879.—(Not proceeded 
To the base-plate is connected a double tube, the inner one being 


'o the to; arran; a tube con a sp! an ving 
two pro: rd Do en this tube is placed in the former, and 


pres- 
sure pil pillar causes the spring to yield, the pins traverse 
the slots, and then with a rotary movement engage in a recess 
4461. Firter V. Alsing.—Dated 1st November, 1879.—(Not 


A frame consists of two parallel bars fixed horizontally, a4 cmos 
at each end a roller moving between the bars, and over "which 

cloth fixed as a belt travels horizontally. Above these =e are two 
others, carrying a similar trav filter cloth, and at end of them 
are press frames, one made movable, so as to press the belts between 
them. 

4463. Moutpine Macuines ror Makinc anp Ramminc MovuLps For 

SMALL Dated 1st = , 1879. 6d. 
No. 5278, dated 24th December, 


| 
is consists in the combination of an eye piece an im, an | 
| 
| 
4445. Benpine Sueer anv InserRTING Wires THEREIN, H. J. 
Haddan.— Dated 31st October, 1879.—{A communication.) 6d. 
The wire and the edge of the sheet are cli between a fixed jaw and 
ate es 
29th October, 1879. 6d. 
This consists in - one or more additional floating picks 


June 18, 1880. 
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1878, and consists of with the means of the mould- 
box against the fixed and off the mould-box in usual way 
after , and in order to enable this to be done means are provided 


for erg e head or top of the machine out of the way after ramming, 
so that it will not interfere with lifting off the mould. The bexes are 
spade or other suitable tool, instead of by a hopper 
and funnel. A slide valve is connected with two ports, one 

water inlet to the hydraulic cylinder, and the other the outlet. A lever 
is used to move the valve, so as to raise or lower the ram. 


406, Force, 8. Bayliss.—Dated 1st November, 1879.—(Not proceeded 
wrth, 


) 
The standards or w are formed of le, curved, or channel sec- 
tion, and are fixed with the hollow the horizontal bars or 


wires, which are drawn tightly up and secured by means of bolts hooked 
at one end to hold the bar or wire, and drawn through the backs of the 
uprights by means of nuts or cotters. 


4468. Sprnina, F. and L. J. Crossley and W. Sutcliffe.—Dated 1st Novem- 


ber, 1879. 6d. 
This relates to for sto the progress of the roving 
towards the delivery rollers on the or slackness of the spun 
» preven’ waste, roller lapping, snarls, and doubles, and it con- 
sists in making the back or feeding rollers separate and of larger 
diameter, the top roller being fluted. On the side of the top roller is 
fixed a chain wheel engaging a chain which actuates another wheel cast 
on the side of a catch wheel. The thread coming from the front rollers 
ey through the eye of a centred light lever, the back arm of which 
a catch kept clear of the catch wheel by the drag of the thread. A 
guide is fitted near to and over the rollers, causing the roving to lap 
partly over the top roller, producing drag. 
4469. Trusses, &c., C. Thornton.—Dated 1st November, 1879.—(Not pro- 
The pads are made with metal frames, each having a covered 
with leather. Inside the frame is a small chamber con! a spiral 
— , one end secured to the metal outside the chamber, and other 
fi with a button having a stud, and the spring works and expands 
and contracts in the chamber according to the pressure. The stud works 
in a slot made in a plate which covers the pad frame. 


Dicarne, Borinc tHE Earts, C. L. Lacarivre.—Dated 


CO! ofa e our su arms, or pic! 
bears, or discs mounted on a with suficiont ene between them for 
the of the matters. A backward and forward motion is imparted 
to the carriage and actuates the picks in a vertical direction. The car- 

bears a steam motor to advance it along rails, and the earth broken 
by e picks is gathered on an endless cloth, which discharges it in the 

rear. 


4473. Treatment or Coat, C. Tellier.—Dated 8rd November, 1879. 4d. 

This in the tion of inert matters from coal by means of 
liquids which are sufficiently dense for se ting the coal from such 
matters. The liquids most applicable to purpose are the concen- 
trated solutions of chloride of calcium, or of magnesium, 


THE IRON, OOAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 


TuE only improvement noticeable upon the week is a certain 
extent of buying by consumers of pigs in advance of the quarterly 
meetings of the iron trade, which begin in Wolverhampton on the 
7th of next month. 


Alike in Wolverhampton yesterday—Wednesday—and in Bir- 
mingham to-day, purchases were concluded in relation to most 
descriptions of crude iron offered upon these markets, whether 
from local or from distant furnaces. The transactions embraced 
in most cases only small quantities to complete the desired 
mixtures; but there were a few sales of a thousand tons in a line. 
Sales of best foreign pigs at first hand had to run the gauntlet with 
offers of the same quality of iron by speculators. This, 
together with the desire of salesmen to make good books before 
the quarterly meetings, made it possible for consumers to buy 
upon terms which, as they left no profit to the makers, cannot 
long be available to the market. 

All-mine iron was to be had at from £3 10s. down to as low as 
£3; part-mine was plentiful from the latter — down to £2; 
and cinder iron descended from £2 to £1 15s. ematite iron was 
offered at first hand from the Cumberland furnaces at £3 10s, 
delivered in this district, but speculators would have accepted 5s. 
under that figure. South Yorkshire and also best Derbyshire 
iron was quo 2 10s., but it did not secure sales. Less 
valuable Derbyshire qualities were quoted down to £2 5s., and 
there were some which changed hands at nearer £2, Northam 
ton iron was abundant at £2 as a quotation, but it was not diffi- 
cult to buy at £1 17s. 6d. The transactions mostly related to 
Staffordshire part-mine and to Derbyshire and Northampton 
qualities, with a sprinkling of hematites. 

The local furnaces keep at about the graeye production of the 
past few weeks, but with several sets of workpeople under notice 
to leave, so that the furnaces at which they work may be put out 
directly the proprietors have fairly determined upon that course. 
The reduction of 10 per cent, in blast furnacemen’s wages is being 
effected without ome from the men. Stocks of pigs at the 
furnaces have not been lessened during the week, nor have the 
accumulations in the hands of the railway carriers, which are 
awaiting notice to deliver, diminished. But the arrivals of 
foreign iron have decreased. 

The mills and forges are not more largely employed. Upon the 
whole there is this week a diminished out-turn of rolled iron. 

- Slackening in their operations, usual with buyers towards the close 
of the quarter, is appearing ; but this is nearly compensated by 
the new business doing on account of the requirements expressed 
by the chief foreign mails of the week—those from New Zealand 
and from Australia. The former mail was unexpectedly 
valuable in several sending: items, though consumers limited mer- 
chants to prices which will be acce by makers only when the 
books are nearly bare of orders. But few will have, however, to 
be return is tendency on the part of export customers to 
look to place their orders at miserably low prices is even more 
noticeable in the advices arriving from Canada, whither a large 
percentage of commissions are now being returned from the sheer 

sng of getting the orders executed at the prices stipu- 


Quotations for no a of finished iron were stronger to- 
and y than last reported. On the contrary they 
were mostly weaker. Gas strip was quoted £6, but was not diffi- 
cult to buy at £515s. Singles for galvanising were to be had at 
from £7 5s. down in exceptional instances to £7 ; and one or two 
instances were cited on Change to-day in which doubles, which 
should be £1 10s. higher than ee. were being sold at under 
that proportion even on the low basis we have quoted. Such 
cases were rare, and they were less so than a week back. 

The galvanisers have scarcely any settled price for their 
galvanised corrugated sheets, which were offered to-day at £6 
under the maximum ager em early this year. 

Plates sell but tardily, whether for boiler making or for bridge 
and girder building ; but there is slightly more doing in plates 
for gasometer tanks, and plates used by the makers of boiler 
tubes are to be had at Sheffield works at £9, but they have to 
meet plates for the same use made in Scotland and offered here 
at £1 less money. When low price rather than quality is a con- 
sideration, the Scotch iron gets the pull, and it is getting it in 
one or fwo cases now. 

The axle-makers, who are fairly busy upon foreign orders, are 
able to buy at from £7 15s. downward. Hurdle iron is again 
offered at very low prices, ranging from £6 down to £5 10s. for 
a qualities. elsh samples are procurable at a little 

money. 

Nuts and bolts are affording less than average employment for 
the hands; and the competition for the few home orders now 
coming out from the Great Western and certain other companies 
order being looked af keenly, si 

ngineeri are being loo! ter v ince 
old specifications are nearly all worked off. iii - 


Some 300 tons of tubes 3in. diameter for Russia, for 
mineral oil from the mills to the refi are in hand at - 
nesbury. The total length will be 100,000ft., 35,000 of one and 
65,000 of another gauge of iron, Severe ition had to take 
place before the order was allotted, and most firms in the country 
= —_ able to execute such an order had the opportunity of 
ten 

rope and coke and coal, were in abundant supply to-day 
and yesterday; but the sales were few, blast furnace proprietors 
not yon made up their minds as to the number of furnaces 
they will p in after the next quarterly meetings. Some 

leries upon Cannock Chase are not this week kept at work 

more than two and a-half da: 


The first meeting of the Mill and Forge Wages Board under | broken 


the new president—Mr. R. Chamberlain, Mayor of Birmingham 

—was held on Tuesday. The matter for consideration was the 

fixing of a basis for a sliding scale for the regulation of wages. 

The masters offered 1s. in the £1 on the price of iron, and the men 

meenee for 1s. more. The president took time to arrive at his 
ecision. 

Mr. T. Halliday, the well-known miners’ agent, has been in 
South Staffordshire this week addressing the colliers in favour of 
unionism, which is just now at a discount amongst them, 

The Birmingham military gun-makers have just received 
tenders from the War-office for 10,000 stand of arms. The con- 
tracts are very welcome, for it has been a long while since the 
Government bought guns to any extent from Birmingham. It is 
that other contracts and by follow. 

ether one of the best ibits from South Staffordshire 
to the Melbourne Exhibition will be a comprehensive collection 
of wrought iron tubes and fittings which Messrs. James Ri 
and Sons, Limited, of Wednesbury, are this week sending away. 
The quality and finish of the g s is of the highest order. 

At a meeting of the North Staffordshire coal and iron masters 
held during the week at Hanley, it was decided to give notice at 
all the collieries and ironstone mines in the district—except at 
those where the drop has already been acceded to—of a reduction 
of 10 per cent. in the wages of colliers, ironstone miners, and 
furnacemen and | to take effect at the end of next week. 
It was stated that the price of coal was below that of a year ago 
by 6d. a ton. , 

The members of the iron trade on ’Change in Birmingham 
to-day expressed satisfaction at the moderate course pursued by 
the inayor of that town as arbitrator in succession to his brother, 
the President of the Board of Trade. By his award to-day he 
ruled that the wages should be as many shillings as the bars of 
selected firms have sold for pounds sterling, plus 6d. per ton. 
This 6d. is just half what the men had demanded. e scale 
will come into operation on the 5th of July, and an inspection of 
the selected employers’ books will begin directly. 


NOTES FROM LANCASHIRE. 


(From our own Correspondenis.) 

TuE slight tendency towards improvement to which I referred 
last week has been making itself more apparent in the iron trade 
of this district during the past few days. Although there has 
been no decided increase in the number of actual transactions 
reported in the market, there has been a better inquiry with a 
steadier tone so far as prices are concerned, and it would certainly 
seem as if there were a return of confidence amongst iron users 
and merchants. Of course the better feeling is to a large extient 
the result of the continued! improvement in the reports fiom 
the Middlesbrough and Glasgow markets, but there is much less 

ressure to sell on the part of dealers, and as the quantity of iron 

eld in second hands has been considerably reduced, the position 
of makers is proportionately improved. Sellers seem now dis- 
posed to hold rather than make any advances to meet the wishes 
of buyers for forward delivery, and on the part of consumers 
there is more inclination to purchase iron. 

The position of Lancashire makers of pig iron has not yet been 
materially changed. They are still very short of orders, but the 
now seem determined not to go any lower in their prices, whic 
have already touched a point that leaves no margin whatever for 
profit. If necessary, I believe they are prepared to blow out 
nearly all the furnaces rather than to make any further reduction 
in prices, which are now quoted at 47s. 6d. per ton, less 24 per 
cent. for foundry and forge numbers delivered into the Man- 
chester district. Of course this figure is scarcely more than 
nominal, as little or no business is being done, and if a good offer 
were made a slightly lower price might be taken. 

Outside brands have been firmer during the week, and one or 
two considerable transactions have been reported in this market. 
For North-country iron an advance of 1s. per ton is generally 
asked, g.m.b.’s delivered equal to Manchester being quoted at 
from 45s. 4d, to 46s. 4d. per ton net cash, and there are ready 
buyers at the first-named figure. For Lincolnshire and Derby- 
shire irons delivered into this district makers are now askin; 
about 50s. to 51s. 6d. per ton less 24 per cent., but there are stil 
sellers in the market offering some brands at 5s. per ton under 
these figures. 

Finished iron has not participated in the improvement which 
has been indicated in the pig iron trade, and prices continue weak 
with a downward tenden 
remains much the same as I have previously reported. Many of 
them have several months’ work on their books, but find it diffi- 
cult to get in specitications to keep their mills going. The result 
is that they are compelled week after week to seek orders in the 
open market at constantly receding prices. Local bars delivered 
into the Manchester district can now be bought at from £6 to 
£6 5s. per ton ; Staffordshire at £6 5s. to £6 10s., and Middles- 
brough bars at about £5 17s. 6d. per ton. 

Reports from founders, engineers, and machinists speak of a 
little more activity in these branches of trade, Where there are 
foreign orders in hand, works are busy completing them for the 
shipping season, and there seem also to be a few more local orders 
stirring. 

The coal trade is without improvement, and the pits are work- 
ing less time, bf few of them running more than about three 
days a week. All descriptions of round coal are to move, 
and weak in price. The requirements for the better sorts for 
house-fire purposes are naturally now very small, but there is also 
a lessened quantity of the inferior qualities going into consump- 
tion for steam and iron-making peposes, and common round coal 
is a drug. Engine fuel is still in good demand, and as the 
production is now only limited, sellers are firm at their full 
rates. The average prices at the pit mouth remain about as 
under :—Best coal, 7s. 6d. to 8s.; seconds, 6s. to 6s. 6d.; common 
coal, 4s, 9d. to 5s. 3d.; good burgy, 3s, 9d. to 4s. 3d.; and good 
slack, 3s. 3d. to 3s. 9d. per ton. 

The shipping trade continues very depressed, with extremely 
low prices ruling in the market, steam on being offered for 
delivery either at Garston or the High Level, Liverpool, at 6s. 

r ton. 

For coke there is only a dull demand, and makers find it diffi- 
cult to maintain late rates. Nominally quotations remain at 
from 10s, to 13s. per ton for Lancashire cokes at the ovens, 

There is still a want of animation in the hematite iron trade of 
the district of North Lancashire and Cumberland, and the orders 
booked mpeg 4 the past few days are not likely to improve the 
condition of the market in any way, but, on the contrary, there 
seems to be a weakening tendency all round, except, perhaps, that 
makers have not, so far as I can learn, dis of any iron at 
lower prices than those quoted last week. The lower prices 
ruling, and the decline in the demand, has resulted in compelliug 
makers in many instances to give notice of reductions in the 
wages of their euplopts ranging from 10 to 20 per cent. This 
in West Cumberland has resulted in a strike, which does not 
pee soon to be settled. It is stated on good authority that 

n North Lancashire a similar reduction is pending. There is 


. The position of manufacturers | q 


no new feature. to re) in the steel trade, except that makers, 
who are still well eyed, are tramway 
as well a: Canadian and other rails. one order alone 20 

tons of Canadian rails have to be produced by the Barrow Steel 

ip! and engineers are y 
industries of the district have not in any way suffered by the 
de: ion which has set in. 

May no less ti.sn 6286 tons of steel rails and 18,075 tons of 
pig iron were exported from Barrow to foreign ports, whilein the 
previous month 26,000 tons of metal were exported. The ship 
trade lately has not been so brisk, but in the course of a week or 
two a revival will be experienced, which will probably not be 
throughout the remainder of the season. 


THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

I yoricr that a good deal is being made of the increase in our 
exports to the United States last month, as compared with May, 
1879. It should be remembered, however, that the “rush ” for 
pig iron, &c., was not felt till September last, and that any 
comparison of Ma , 1880, with May, 1879, is equivalent to con- 
trasting a month in a time of fatness to a month in a time of 
leanness. At the same time the figures show that we are still 
largely benefiting by the revival of trade in the United States. 
During May we exported to America over £38,000 worth of 
hardware and cutlery, and this value was more than double what 
was sent in May, 1 In rails the increase is simply tremendous 
—the value in 4 1879, being only £9683, as compared with 
iron from £17,952 to £261,396 ; hoops, sheets, and plates from £347 
tc £74,214 ; bar, angle, and rod iron from £2100 to £62,736; and old 
iron from £10,194 to £135,449. In most of these goods Shetfield 
is the largest producer, and has of course benefited more largely 
therein by the revival in the States than any of the other 1 
English towns. The reaction which has set in is not so severe 
hardware as in soft goods, and there is every prospect of our 
benefiting for a long time yet by the improvement across the 
water. 

Very accounts reach me of the business doing with nearly 
all leading foreign markets, execpt our Australian colony and 
Russia, Germany, and Holland, where the demand is languid. 
Australia appears to be overstocked with hardware goods. It is 
not expected that any great improvement will take place in the 
home trade till a arvest has been secured, Several of the 
less sanguine people believe that two good harvests will be needed 
to put the home trade on its legs again. 

‘he iron market is a trifle firmer this week. There are better 
accounts from the North, where prices have advanced, and there 
is more firmness locally in thy with the state of the market 
on the Clyde, the Tyne, and the Wear. No advance in prices, 
however, is repo and local ironmasters, though they think 

ig iron cannot drop much lower, take no bright view of their 
Tamnettiabe prospects. The Midland Railway Company, taking 
advantage of the low rates, has given out large orders for 
engines. There will no doubt be others following this example, 
and the increase of legitimate trade in this way will do more to 
help business than the rash speculation recently so prevalent, and 
now reported to be still prevalent in the North. In building the 
Artillery Drill Hall at Sheffield, a sum of £2000 was saved in 
the iron girders of the roof alone, owing to the iron having been. 
bought when it had about ‘‘touched bottom.” ‘ 

I was in several of our large works this week =n inquiries. 
In steel rails I found the firms busy in completing old contracts, 
and they reported that new orders were not coming in very 
rapidly to take the place of the old. Steel rails are now being 
made at from £7 to £8 a ton, and I am told that considerably 
less than £7 per ton has been accepted of late. Gentlemen who 
ought to know express the opinion that steel rails will fall quite 
ie tow as they were during the recent prolonged depression, when 
£5 was considered a fair average price, and £4 9s, 6d., almost 
half-way to Hull, was even acce in one instance at least. 

The report of Messrs. John Brown and Co., Atlas Steel and 
Tron Works, Sheffield, is awaited with much interest this season, 
as it will give some indication of the prospects of the heavy 
branches this year, as well as prove how far the American 
revival has operated beneficially since September. This com- 
pany paid no dividend last year; but I hear that they will 
probably declare 5 this year. 

The Ebbw Vale 1, Iron, and Coal Company, Limited, has 
its sharos largely held in the Sheffield and Manchester districts. 
An early copy of the report has reached me. It presents some 
rather ating features. For the year en 3ist March last 
the company have made agross ve t of £75,137, and after pro- 
viding £33,560 for interest on debentures and fully-paid sh 
and £7762 for expenses of head-office, &c,, there remains a 
balance of profit equal to £33,814, No dividend is declared, the 
directors  posternnss to ask the shareholders to postpone dividin 
profits till their bank balances are wholly extinguished or pincad 
on a more satisfactory footing, The directors have paid off the 
first and second mortgages, and en into » scheme for the 
repayment of the debentures whichhas worked satisfactorily. The 
irectors state that they have made the profit of £75,000, in spite 
of the fact that during the greater part of the financial year 
the selling prices of coal, iron, and steel were very low, and 
that the advance in the prices of iron and steel, which com- 
menced in the autumn of 1879, had latterly been almost 
entirely lost. 

The shares of several local iron companies are better this week, 
the improvement being mainly in Bilbaos, John Brown and Co.’s 
and Ebbw Vales. On the other hand Parkgates, Northfields, 
and iron and coal—are weaker. 

about 10s. per ton. e on; wages 

Vale has ended, the men having accepted an offer made by 

Mr. Gainsford, the managing proprietor, of 1s. 6d. and 

1s. 6d. per ton. On Saturday the men were paid under the 

we retrospective from the commencement of work 
9, 

The death is announced of Mr. G. C. Dieckstahl, er in 
the firm of Messrs. Seebohm and Dieckstahl, steel refiners and 
converters, &¢., Dannemora Steel Works, Sheffield. Mr. Dieck- 
stahl, who resided in Hanover, and as the traveller of the 
firm, came to Sheffield to superintend du the absence of Mr. 
Schott, the resident partner. Catching cold, gastric fever super- 
vened, and he died at the early age of forty-two. He was a 
remarkably able business man, and well known on the Continent. 


THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

- Srnce last week an improvement has become apparent in the 
staple trade of the Cleveland district. Whatever the cause may 
be the price of iron is certainly firmer, and although no advance 
worth notifying has taken place, there is a decidedly better de- 
mand, which has caused both makers and merchants to become 
hopeful again. Not more than 37s. per ton can be obtained for 
No. 3 iron sold through merchants, but makers whose books are 
well filled ahead are taking advantage of the nt firmness to 
ask higher prices for iron intended for forward delivery, Messrs. 
Connal and Co.’s stocks of Cleveland iren have gone Mt 
88,100 tons, and they are still receiving at the rate of sbout 
2000 tons per week. Some idea of the e trade done four or 
fiye months ago may be gathered from the fact that deliveries on 
old account are yet very considerable; indeed, the shipments from 
the port of Middlesbrough, which still keep up to the anne, 
and go beyond it, are due almost entirely to o 
con’ 
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~ 45s. 9d. to 46s. cash. 


THE ENGINEER 


appears no legitimate reason for an improvement in quotations at 

e present moment, and the slight upward turn must, therefore, 
be attributed in a great measure to speculation in its less defen- 
sible forms. Rather more ironfhas been delivered at the public 
stores, but still the output is greatly in excess of requirements. 
The foreign shipments of pig iron show a decrease on the week 
of 1538 tons, while the arrivals from Middlesbrough are larger by 
2110 tons. It should be noticed, however, that in the year to 
date the Cleveland imports exhibit a comparative decrease of 
10,578 tons. There is little hope of the present advance in 
warrants being 1aaintained. 

Business was done in the warrant market on Friday forenoon 
at from 46s. 9d. to 45s. 9d. cash, the afternoon’s quotations being 

The market opened dull on Monday, but 
improved a little towards the close. Tr tions were effected 
in the morning at from 45s. 8d. to 45s. 44d. cash, and in the after- 
noon 46s. 9d. to 46s. 6d. cash were the quotations. On Tuesday 
there was a fair business at from 46s. 5d. to 46s. 10d. cash. A 
large business was done on Wednesday up to 48s. 44d. cash, 
subsequently declining to 47s. 9d. cash. The market was 
irregular to-day (Thursday) with a limited business from 46s. 64d, 
to 48s. cash, and back again to 46s. 8d. 

Makers’ prices have been advanced, in sympathy with warrants, 
to the extent of from 6d. to 1s. per ton. 

The malleable irdén trade continues dull, and prices are reported 
to be generally easier. a rule, the engineering es are 
much better employed than they were at this time last year. 

The foreign shipments of iron manufactures from the Clyde 
during the past week emb £21,000 worth of machinery, of 
which £13,470 went to Sydney, £5440 to Manilla, and £1200 to 
Boston ; £10,000 various articles, of which £3500 went to Mel- 
bourne, £2600 to Manilla, £1350 to Sydney, £1280 to Oporto, and 
£1000 to Boston; and £3780 sewing machines for Rouen, Oporto, 
Bordeaux, Melbourne, and Sydney. 


The shipments of coals from Glasgow last week were fair for 
the season of the year, but in other respects the trade is regarded 
as unsatisfactory. Prices are again repo to be easier, but 
this moderation does not ap) to attract customers to the 
extent that is desired. In the eastern mining counties short 
time is. being worked by the colliers, but yet the stocks are 
reported to be increasing, and the demand for cargoes at the 
different rts is slow. Coaimasters allege that the trade is 
mowers A notwithstanding the reductions that have been 
made in miners’ wages and the rigid economy otherwise exercised 
at the collieries. 

Certain disputes are reported among the colliers, but they have 
reference as much to questions of arrangement of working time 
as to wages. The latter are now getting better salieel, and 
the men are submitting to the reductions as inevitable. A con- 
ference of Scotch miners’ delegates was held at Glasgow on the 
llth inst., at which Mr. Gillespie, of Stirling, presided. The 
wages question was fully discussed, but no resolution was arrived 
at on the subject. The fact is that the unions are again dis- 
organised, and it would be a matter of extreme difficulty to 
induce any considerable body of the men to act together at the 
present time. 

The returns of the Clyde shipping trade for May show that 
while the foreign imports increased by 3494 tons, the exports 
decreased 356 tons, as compared with the trade of the correspond- 
ing month of last year. But on the five months there is an 
increase on inward tonnage of 27,218 tons, and on the outward 
tonnage of 11,455 tons. 

Messrs. Henry Murray and Co., of Port Glasgow, are about to 
transfer their shipbuilding business to Dumbarton, and have 

uired ground on the Leven for that — 

n Saturday afternoon Messrs. John Elder and Co. launched 
the Isaac Péréire, a French mail passenger steamer for the Com- 
pagnie Générale Transatlantique, and it is worthy of note that 
this is the last of a contract of four steamers for the same com- 
pany which this firm have built since the month of November 
ast. The Adria, a steel screw steamer of 1300 tons, built by 
Messrs. Blackwood and Gordon, of Port-Glasgow, for Messrs. 
Burrell and Sons, of Glasgow, and a — of 900 tons, 
named the Southfield, built by Messrs. Russe oat Co., of Port- 
Glasgow, for Messrs. Renton and Co., of Glasgow, were also 
launched on Saturday. 

The Ayr Town Council resolved on Monday to construct, at a 
—_ of £2000, an esplanade in connection with the new dock at 
that port. 

The inventors and patentees of Glasgow and district have 
resolved to petition Parliament in support of Mr. Anderson’s 
Patent Bill. They resolved, at a meeting on Monday, that this 
bil] “‘remedies all the main grievances of our existing patent 
laws, which are felt to retard the progress of invention an 


industry, and will leave in force many matters of in 
our existing law which have been found to work i 


coming to hand, always a good sign. I see that the Monmouth- 
shire collieries continue to workout. Tir Philkins is ended, and the 
plant to be sold. This was an important colliery twenty years 
ago, and figured as one of the best, the operations of the men being 
regarded as a standard for others. The course of things evident]. 
is for an improvement in the price of Monmouthshire house ros f 
and collieries of the best kind will compare favourably in value 
with those of the 4ft. steam coal. 

I regret to hear that the collieries at Maesteg have been 
stopped, and, on account of a Genpnamest with the furnacemen 
at a | work there is stopped also. It is feared that the 
Llynvi and Tondu Coal and Iron Company may not be disposed 
to resume again unless the men exhibit more tractable character. 
** Double shift ” has been given up at Cyfarthfa. The works and 
collieries there continue brisk. ‘The sample of tin bar as well as 
that of iron is excellent. 

No improvement can be noted in the Forest of Dean trades. 
On Saturday notices were posted up at the gr age ra | 
tin-plate works to terminate all contracts at the expiration of 
twenty-eight days. Clyne tin-plate works near Swansea are pro- 
gressing towards completion, but the prospects of the trade are 
not so good as they were. 250 tons left Cardiff this week for 
New York. 

Swansea ~— continues tolerably brisk, though depression in 
tin-plate and patent fuel rather tells against it. 


PRICES CURRENT. 

Tue following prices are corrected up to last night, but it should be 
borne in mind that in many cases makers are prepared to quote different 
terms for special contracts. It is obviously impossible to specify these 
cases and terms, or to give more than the market quotations and makers’ 
prices. Readers should also refer to our correspondents’ letters. 


PIG IRON AND PUDDLED BARS. 


£8. d. 
G.m.b.—No. 1.. +» 2 7 6| Glengarnock—No.1 .. 220 6 
No. 8.. 6 3° 
Gartsherrie -No. 1 211 6! Dalmellington—No.1.. 2 8 0 
No. 3 28 0) No.3... 2 6 6 
Coltness—No. 1 - 215 0} At Ardrossan. 
0; 
Summerlee—No.1 .. 211 6) Shotts—No.1.. .. .. 213 6 
No. 3 o Be.8.. « @ 
Monkland—No.1.. .. 2 7 6) At Leith. 
Clyde—No.1 .. .. .. 2 8 0 CLEVELAND— 
No.8 .. 26 0 - 200 
At Broomielaw. | No. 4, foundry « 116 0 
Calder—No.1.. . .. 211 0! No. oo of 1136 6 
No.3.. .. 2 7 Mottledorwhite .. .. 116 0 
At Port Dundas. | Thornaby hematite .. 317 0 
TREDEGAR—MONMOUTHSHIRE—NO. 8 tin-plate pig iron, 130s. at works. 
No. 3 foundry pig iron, 85s. 0d. do. 
£04 £644 
Waxes—lIron rails, f.0.b. oe se 70 0t0o000 
Iron , £.0.b. oe os 70 0t0000 
DerspysHire—Grey forge, at Sheffield 210 0t0 0 00 
No. 3 oe ae ee + 212 6to 0 00 
LANCASHIRE, in Manchester—No. 8 & No.4 2 7 6to 0 0 0 
Hematite, at works, Millom ‘ Bessemer ”— 
No. 1 to No. 3 a» oa on ee - 8 5 Oto 310 0 
Forge, mottled and white .. oe ee ee -- 810 0 
Maryport Hematite—No. 1 to No. 3 - 3 5 Oto 310 0 
Puddled Bar— 
Wa.es—Rail quality, at works oe 4£00t0 000 
CLEVELAND, delivered on trucks 4 0 Oto 410 0 
MiIppLEsBROUGH l6in., plate quality, perton 4 0 0to 0 0 0 
LANCASHIRE, delivered at Manchester - 310 0t0 400 
MANUFACTURED IRON. 
Ship Plates— 
f.o.b., per ton os oe - 810 0to 0 0 0 
Wa.es—At wo! net .. 710 000 
Mipp.iessroves, in trucks,at works .. 6 5 Oto 610 0 
Boiler Plates— 
WELSH os os ee oe oe - 10 0 Oto 0 0 6 
LancasuireE, to 5 cwt. each plate .. - 8 5 0to 810 0 
SHEFFIELD .. oe -- 1010 Otolll0 0 
Bow ine and Low Moor— 
Under 24 cwt. each, upto4cwt. percwt. 1 2 Oto 1 7 0 
4 cwt. up to7 cwt.and upwards... 110 Oto 119 0 
STAFFORDSHIRE, per ton oe oe -- 10 0 Oto13 0 0 
free on trucks .. 75 0t0 800 
Giascow, f.o.b., per ton ee 815 0to 900 
le Iron— 
Bow ine and Low Moor, per cwt. .. oe o 
STAFFORDSHIRE, per ton ee oe 9 0 0tolv10 0 
STocKTon .. oo 60 0to 000 
Rounp Oak 9 2 6tol4 0 0 
CLEVELAND ee eo oe ee + 510 Oto 6 5 0 
WELsH os ee ee 80 0t0000 
Gascow, f.0.b., per ton 610 0t0. 700 
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There is some talk of requesting the directors of the North- Bar Iron— 

Railway Company to from removing the reduced WALES AND ADJOINING COUNTIES. Low Moor and Bowrina, percwt... .. 019 Oto 1 4. 
rebate on the carriage of iron and iron-producing materials which (From our own ) STAFFORDSHIRE, per ton oe ee. oe ORO. De ee ee 
cr the fall of last year. It may be remembered | InonmasTERs continue to exhibit much more activity than RounpOak 8 12 CHO 00 0 
that during the long period of depression the railway company | would appear justifiable by the slackness of home’and foreign| Merchant Bars— 

_ allowed on two several occasions a rebate amounting in the whole | inquiries, and I cannot see that much stocking is going on. A SrockTon .. ee. a et fe 
to 15 per cent. Instead of receiving that all at once when trade | few days the Rhymney Company sent 1000 tons of rails to Wem ee OEE ome Cg ge eas apts 
in the ordinary course of events will finally disappear at the en ew York; the Tredegar Company ns ew York ; LASGOW, 1.0. i Sees) ety 
of the t month. As selling prices are now not much above | the Dowlais Company 680 tons to same place and 100 tons Sees Sam wenehaees + oe 7 0 Oto 80 0 
what they were when the rebate was first allowed, there is a show spiegel. In addition to these large consignments the Treforest Iron ” ee oe ee eg 4 = : bee . 2 ; 
of reason in the suggestion which has been that the railway | and Steel Company have been exporters of rails and bars, and so also 4 ~ epider a ° 
company should be asked to continue it. Messrs. W. Y. Edwardsand Barnes, and Messrs. Guthrie and Co, | Nail Rods.—Gtascow, fob, perton .. 610 Oto 7 0 0 

The trafic returns of the North-Eastern Railway Company | .The Newport exports of iron and steel fell rather short Rails—Guascow, f.0.b., perton .. 710 0to 800 
for the week ended 12th inst. showa very large increase, namely, | vious weeks, yet still fair indication was given that the Mon- nea ce ves ieee vee RO Ot ete 
£26,753 as compared with the corresponding period of 1879. Ot mouthshire works are doing a moderate e. Incoal, Newport 
that increase £14,956 occurs under the head of minerals. is competing briskly, and the only complaint there was is of | Railway Chairs—Guascow, f.0.b.,per ton 410 Oto 5 0 0 

In the Durham coal trade an arbitration is shortly to take insufficient dock accommodation, as many vessels with consign- | Pipes—Gtascow,f.o.b.,perton .. .. 5 0 Oto 6 0 0 
plese between the coalowners and the colliery mechanics. The | ments of timber for Cardiff are now using the Alexandra Dock. | Sheets—Guascow (singles), perton.. .. 8 0 Oto 810 0 
atter are seeking to obtain the restoration of the nine hours’ | I fully expect that the pressure brought to bear for increased| Hoops—MancuesTeR .. .. .. «. 70 0t0 710 0 
system, which they enjoyed from 1871 to 1877, when a return was dock room will soon have a practical outcome. It is very usual 
made to ten hours. e arbitration will be held about the | for the coal exports there to be double the old average. 8: At STEEL. Pond Wha ao 
middle of July, I note that the Great Western Railway coal contracts are| is 

In the engineering trades extreme quietness prevails. No | coming toaclose. The last consignments with the Welsh coal- castrods <3. :. (1) 17 0 Oto % 0 0 
orders of any importance have been Todged in the district | owners for large screened were 5s. 3d. at pit’s mouth. This erage steel de . - 7. 98 0 0t0 36 0 0 
recently, and beyond the construction of an average number of | is one of the lowest figures I have known, especially when Sheet, crucible .. .. + oe 24 00 to 64 0 0 
marine engines, there is very little being done. taken into consideration with current quotations, which are 9s. 6d. ae | Bessemer «, ++ + 16 0 0to22 0 0 

Nothing of any interest can be reported with respect to the | to 9s. 9d. at port. No more striking proof could be afforded of — class tool.. .. . + «+ 82 0 0to 48 0 0 
finished iron trade. Prices since last week have not varied. | the difficulties the Welsh coalowners have to contend with than wea. 71. BR eee eedon 
Work is beglaning to be more scarce as manufacturers proceed | this. The railway cheque comes at opportune times, and it is ie 
to a completion of their old orders. always to be depended upon. Not so with others. Local papers - 70 0t0 800 

A strike is now existing at the Anderston Foundry, Port | have referred pointedly of late to a falling off in commercial Sheffield steel ship plates .. -- 18 0 0to 1410 
Clarence, near Middlesbrough, where railway chairs are chiefly | morality. In tin-plate, bars, coke, and coal, contracts taken at | Sheffield stool boiler plates ©: <! 14 0 Oto 18 0 0 
made, against a reduction of wages. the highest price in the market have been broken when prices — 

Messrs. W. Gray and Co., of West Hartlepool, have just | drooped; and when sellers have threatened action the reply has pig . vai . 0 400 
launched two passenger steamers. The first is 220ft. long by | been, ‘‘If you insist we have nothing to do but to file a petition. 
28ft. Gin. in breadth. Its engines are of 130-horse power, and | If_you wait something may turn up.” MISCELLANEOUS METALS. 
she is intended for the passenger trade between West Hartlepool | _ 1 visited Harris’s Deep Navigation pit this week. Large quan- £84. £8. 4. 
and Germany. She was built to the order of the West Hartlepool | tities of excellent coal are now being turned out, but at present | Co, —Chilibars -. .. perton 57 0 0to 58 0 0 
Steam Navigation Company. The second steamer is 256ft. Gin. | the sidings are full, ‘waiting for business.” The complete Se ES oe 2 on 
long by 34ft. Gin. in breadth. Her engines are of 150-horse | arrangements of the place, costly machinery, mechanical appli- Sitter ee eee 
power, and her carrying capacity 2350 tons. She was built tothe | ances—many novel in character—are such as to deserve a pro-| 
order of Messrs. R. Ropner and Co., and is intended for carrying | minent notice, and this I intend giving shortly. Coedcoe Colliery British blocks, refined... ; . ue 76 0 O77 0 0 
general cargo. is well worthy of inspection, but there is nothing like that of . bars crm . wo 7% 0 0t07 0 0 

is in the country. vig ae 0 0 0t000 0 0 

The Dowlais Company, which had extensive sinkings in the 8 0. ker rie + « 14 5 0to1410 0 

neighbourhood of Bedlinog, has not succeeded very well in its 15 15 5 OO 

NOTES FROM SCOTLAND, 4ft. measures, which are very much broken, evidently by | Spelter—Silesian 
(From our own Correspondent.) action of the Merthyr Church fault. The 9ft. seam is, however, Mish 6. ee wee + +. 00 0 0t000 0 0 
tolerably good, and this is s stive, I should imagine, that by | Zimc—Englishsheet .. .. .. «- 2310 0 to 2410 0 

Tue advance which took place in the early part of last week | working some distance, and then driving upwards into the over- Phosphor Bronze—per ton— 
in the prices of warrants was not maintained towards the close, | lying, better ground will be found. gmetalXI .. .. ..  «. 00 0 Otoll2 0 0 
but values have again improved somewhat this week. There} The coal trade continues to present hopeful features. Prices Otheralloys ..  .. .. 4. .. 120 0 0t0135 0 0 

are firm, the demand large, and inquiries for coal properties are Nickel, per Ib., 28. 6d. to 3s. 


COAL, COKE, OIL, 


Coke— £8.d. £8. d. 0 10 6—0 12 
Durham... .. 010 0—0120] South Durham... 0 6 6—013 
Derbyshire... .. 0120—0130) Derbyshire— 

Sheffield, melting © 17 0—0 18 0 Best at pits 0 80-0110 
Tredegar .. .. 1 00-06 00 Converting .. 0 76-0 90 
18 0-1 26 ck 0 33-0 60 

Coa. best, per cashire— it 

Branch .. .. 011 2—01311 4ft. 0 6 66 
Silkstone,house 0 10 4—0 11 6 Forgecoal .. 0 50-0 56 
Converti: 0 76-0 90 0 39-0 43 

*.. 0 630 70 Slac «- « 0 80-0 89 
k . 0 40-0 56 tun— £58.d. £8. 4d. 

Wales, through.. 0 86—0 89/ Lardoil .. .. 39 0 0—39100 
Steam, less2}.. 0 8 3-0 106) Linseed 26 10 0—26126 
House, at port 0 79—0 93] Rapeseed, brown 27 10 0—27126 
Sm: - 0 83—0 Petroleum,refin’a 

Glasgow—Per ton, f.0.b.— (per gal.) .. 0 
Main.. 0 60-0 66|Tallow,cwt .. 2 10-216 
Splint .. 0 63-0 69 

* Supplied to railway companies and large works. 
PRICES CURRENT OF TIMBER. 
£8. £8. £58. 
Teak, load .. .. ..14 0 16 0 | Quebecpine, 2nd., 10 0 16 10 
Quebec pine, red 30 45 it rd.. 8 0 1010 
yellow.. 3 5 5 0 spruce Ist. 910 1010 
pitch .. 3 5 410 8rdand2nd 7 0 8 56 
New Brunswick 610 8 0 
Birch .. .. 310 415 aes 90 18 0 
Elm a ee St. Petersburg ..13 0 16 0 

Dantsic & Meml.oak 310 5 0 
Fir .. .. 2 5 410 | Battens,allsorts .. 6 0 810 
» undersized .. 110 2 0 | Froonincsps.sq.oflin.s. d. 8. d. 
Riga... .. .. 310 4 5 | Firstyellow .. ..10 0 15 0 

Wainscot, Riga, 8 Second q y. 

Lath, Dantsic,fathom 6 0 7 0 ahogany, Cuba, s.d. 8. d. 

8t. 810 9 0 su 5 8 

Dzats, per C, 1 

Honduras, do. .. 0 0 

Quebec, pine Ist .. 14 0 24 0 
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THE APPLICATION OF STEEL TO THE CON- 
> STRUCTION OF ORDNANCE. 
; No. I. 


Street has superseded wrought iron so rapidly for 


manufacturing purposes generally, and has been found | tha 


to possess such superiority, that the field left open for 
the latter bids fair to become very small. If steel is not 
only harder, and capable of resisting heavier strains, but 
is also able more or less to compete with wrought iron in 
its own special functions of working well under the 
hammer, while owing to its capability of casting it is 
cheaper on a large scale, it may well appear as if wrought 
iron might be expected to disappear tefore its rival, 
except for certain special purposes. In ordnance, however, 
wrought iron has as yet held its own wonderfully. Steel 
guns are very magely. made, but almost wholly in those 
factories which used that material from the beginning. 
It is certainly true that steel has been for some time used | 
more in the — Arsenal for light guns than formerly ; | 
but on the ot 


the United States authorities have lined their cast iron 
guns with wrought iron coils, the Chief of Ordnance 


reporting in the end of 1876 that asystem of heavy | 


er hand, after an investigation of the | the pr 
various systems on which guns were made in Europe, | required to effect it, butalso on the extent which it is capa- 


manufacture of ordnance, because the wrought iron was 
capable of so much greater extension as to more than 
compensate for the lesser strain required to cause it to 
extend. That is to say, that the force had to act through 
such a much longer space before the wrought iron yielded 
+ a greater quantity of work had to be done in order 
to burst a wrought iron gun than one of steel. In short, 
Mallet then considered that wrought iron was the 
“toughest” material with which he was acquainted, and 
therefore the best for artillery. 

The manufacture of steel has been so tly deve- 
loped since Mallet wrote that we quote his statements 
rather as a 
application. It is necessary, in order to understand the 
principle on which any gun is built up, to keep certain 
main points in view, and these we can now state, namely, 
(1) the fact that under ordinary conditions the strain 
would fall on each layer of the gun ina rapidly decreasing 
proportion as it was situated further and further from 
the bore ; (2) that the strength of metal to resist the 
force of explosion does not merely depend on the pressure 


ble of elongating under such pressure before giving way. 
We have stated this second point generally, so as to 


starting point than for their present | bars. 


This fact and others, such as the extraordinary effects 
sometimes following ignition at the rear of a 

which are set down as wuve action and the like, it is not 
necessary here to discuss. 

The first guns in our service that superseded the 
cannon cast of bronze and iron were those of Sir William 
Armstrong, though Mallet’s trial of two monster 36in. 
mortars made of rings of wrought iron ought not to 
be altogether forgotten. In the Armstrong gun provision 
was made for the excessive strain falling on the inner 
tube by shrinking cylinders over it so as to contract the 
inner tube, these cylinders being mate of coiled iron 
By this means the inner tube was brought under 
such compression that the outer rings first felt the strain of 
discharge, and the internal tube came wider it eventuaily 
after the outer rings were extended. It would be pos- 
sible to make provision in this way theoretically for adjust- 
ment of strains for one particular pressure but no mcre, 
for the strain on the interior is in a different ratio to that 
of the exterior, and a certain fixed difference can only 
equalise them at one point, just as if one runner is 
swifter than another, a certain given start to the slower one 
will handicap them exactly for one et a of race, but 
only one. Of course, however, it is perfectly feasible to 


admit of application to limits of elasticity or to ultimate 
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provide for all parts of the gun being subjected to strains 
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ordnance has thus been developed “at small expense, which 
will compose an armament for our forts fully able to 
cope with foreign guns of equal calibre.” Every year, 
however, steel improves, and the recent extension of its 
use in the Royal Arsenal is in itself sufficient to suggest 
the discussion of the question in its present condition. 
The history of all modern systems of gun making may 
be said to hang mainly on one fact, namely, that the 
strain falls most heavily on the interior of an ordinary 
homogeneous gun, the surrounding rings of metal only 
feeling it in a rapidly decreasing proportion as they 
become larger and more remote from the bore of the 
piece. Barlow calculated the strain falling on any ring 
to be inversely as the square of its radius. This has been 
modified considerably by Hart and others. It is not 
proposed, however, to consider this question mathemati- 
— now, but to point out general principles and their 
application to various types of guns as simply as possible. 
peaking generally, then, every modern system for the 
manufacture of ordnance recognises the fact that special 
provision must be made to meet this particular kind of 
strain. Any discussion of the — brings this point 
up at once, and the difference between one system and 
another principally consists in the ‘particular manner in 
which this object is carried out. In simple castings little 
or nothing could be done in this way, hence the necessity 
for guns. 
In 1856 et published his excellent work “On the 
Physical Conditions Involved in the Construction of 
Artillery,” in which he discussed the physical properties 
of cast iron, wrought iron, and steel. ie found that the 
ultimate cohesion of German cast steel was nearly twice 
as great as that of wrought iron, six times as. great as 
that of cast iron, and from two and a-half to three times 
as great as that of gun-metal, which, however, he did not 
consider sanctioned its preference as a material for the 
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fracture. That is to say,a metal will become perma- 
nently extended by the application of a certain pressure 
if that pressure acts on it until it has become stretche 
beyond its elastic limit of elongation. A greater force 
than is necessary to begin to extend it may fail to com- 
pee this work, because the force is expended before it 
as elongated it to the required extent. Hence, one 
metal requiring a higher pressure to extend it than 
another may yield after it has extended it iy Kongai 
short distance, and so the former may require less wor 
to deform it permanently than the latter. The applica- 
tion of this principle to questions of dynamic strains, 
such as that caused by the explosion of powder, is clearly 
most important. Applied as above to the question of 
elastic limits, it concerns the power of a gun to remain 
with every part under the same conditions as obtained 
when the gun was first manufactured. On this depends 
what we may call the soundness of the gun, for directly 
permanent alteration of parts has been produced the 
work of destruction has begun, and may be greatly 
accelerated by the failure of the mutual support of the 
various parts. 

The same principle with to safety applies to 
ultimate rupture. A gun e of metal which moves 
through a considerable range of extension before it ulti- 
mately comes asunder gives timely notice of its own 
impending fate, and may even on the occasion of its 
rupture cause comparatively little injury, because the 
projectile and nearly all the gas may have escaped at the 
muzzle before the gun asunder. 

Many curious facts have come to notice recently, such 
as the possibility of a gun resisting a pressure which was 
registered on @ pressure gauge as so great that some 
explanation is needed to account for the gun having 
escaped injury—such explanation, for example, as the 
very limited locality over which such high pressure acted. 
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well within the elastic limit ; but it is easy to see how 
exact calculation becomes practically impossible. In 
theory each gun might possibly be perfectly calculated 
to meet a certain exact maximum pressure, in which 
case the outer parts would take much more their 
share at all pressures below the maximum. Nor must it 
be forgotten that the exterior rings are left permanently 
under the strain due to shrinkage. The fibre of the 
exterior rings being adjusted spirally, was in the best 
possible direction to resist tangential strain. Other 
arrangements of fibre have been adopted at times, such 
as a forged breech piece, to suit longitudinal strain, and 
inner tubes have been made of coiled iron, as in the case 
of the 64-pounder M.L. guns—Mark I. and Mark Il — 
and most of the earlier B.L. guns. At the present time, 
however, the gun has—-as it occasionally has had from the 
commencement—an inner tube of steel supported by 
wrought iron coils shrunk on to it, such as are seen in 
Fig. 1, which shows the new type Armstrong 8in. B.L. 
gun of 114 tons weight. The steel tube in this gun 
occupies a more important position than before, being 
not only thick, but constituting the entire gun at 
the chase and muzzle. This brings us to the application 
of the subject of this article to this class of ordnance. 
How far is steel used in Elswick guns, and has it 
assumed new functions? The steel apparently contri- 
butes more to the longitudinal strength of this gun than 
was formerly the case. It is itself tapped to take the 
breech piece while enppertot by the wrought iron jacket 
which holds on to a shoulder near the rear of the tube. 

the earlier breech-loaders the f breech piece 
took the breech screw, which supported the vent pieces ; 
and this breech piece was itself specially made with a 
view to longitudinal strength, while the inner or “A tabs” 
terminated with the powder chamber, w it was 
made of steel or wrought iron ; therefore the A tube of 
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former Elswick guns escaped their direct longitudinal 
strain. Moreover the hooks appear to have decreased 
in number or disappeared. ith these exceptions, 
which may naturally connect itself with the alteration 
in the system of breech closing, little can be said to be 
tare 8 in the principle of construction ; for we are not 
now concerned with the great differences in the propor- 
tions of the guns, that is the increased length and 
in enlargement of powder chamber. We believe, 
however, that it is probable that steel might at any time 

re much more conspicuously in guns designed at 

wick. We understand that Captain Noble has made 
ag get trials between steel and wrought iron hoops 
in the course of his gun-cotton experiments, and has 
found the advantage rather to incline to the side of the 
steel. It would doubtless be said at Elswick that it had 
always been an object to use steel as far as it appeared to 


_offer any advantage, and that the preference given tu 


wrought iron twenty years ago was based on a state 
of progress in the manufacture of steel which is 
altogether different from what it is now. The advan- 
tages wrought iron then offered in power of extension 
we have already spoken of. At that time steel betrayed 
the confidence reposed in it sufficiently often to make 
it obviously safer to rely on wrought iron, especially in 
introducing great numbers of guns at once into the ser- 
vice, It was natural and well that steel makers such as 
Krupp should have more confidence in the future of their 
own metal, and we owe much to thein for working it up 
to its a high standard. It was equally to be ex- 
pected that in places where wrought iron could be con- 
veniently worked it should be preferred. If steel is likely 
in the long run to come in, it will only do so in virtue of 
having attained the qualities for which wrought iron was 
originally preferred—especially its great power of exten- 
sion. Elswick at present is obtainingsted! from the Whit- 
worth Co.,and SirJ oseph Whitworth—as we noticed in THE 
Enoineer, December 21st, 1877—has established a regu- 
lar scale for different qualities of steel based on the 
two properties of tensile strength in tons and per- 
centage of elongation. For example, a steel of 70 is one 
requiring 40 tons to pull it asunder, and extending 
30 per cent. of its length during the process. It is 
a question whether Sir W. Palliser himself could object to 
such a material if it were proved to be always reliable, but 
here opinions are at issue. Steel guns are now made of 
much softer metal than formerly, differing from wrought 
iron chiefly in its power of fusion, absence of cinder and 
different molecular structure, and the qualities conse- 
quent thereupon. There is very little carbon indeed in 
such steel, but, however little, its effect cannot be ignored, 
as to this it owes its power of fusion and its liability 
occasionally to behave in a way that may reer pag 
surprise those who do not thoroughly understand it. We 
shall see presently that all steel guns are now built up. 
Consequently it may be questioned whether a soft steel 
gun of the present day is not more like the original Arm- 
strong built-up wrought iron gun than the original piece 
of cast steel. 

From Elswick it is natural to pass to the Royal 
Arsenal, where the guns were formerly manufactured by 
Sir W. Armstrong himself, and were then entirely of his 
pattern. Heavy guns have lately been made according to 
the design of Mr. Fraser, of the Gun Factories, whose 
views we understand to be as follows :—Recognising the 
law of diminishing strain on rings of metal as they 
remove furtherfromthe bore, Mr. Fraseradvocated a corre- 
sponding increase in thickness in the exterior cvils. He 
considers that a steel tube cannot be compressed by a 
thin hoop shrunk on tw it, instancing the extreme case of 
a band of metal which would pull in two before the 
inner tube would yield at all. He considers that the 
exterior coils to dominate the interior must be very thick, 
and consequently few in number, by which means the 
inner tube is actually compressed. In certain instances 
from ‘02in. to ‘O4in. reduction in diameter has been 
effected and retained apparently. In this way he 
claims to obtain greater compression and support of the 
inner tube. (2) He advocates the use of a coiled breech 
piece in cuontradistinction to the one formerly employed 
with the fibre arranged longitudinally, by which means 
double the tangential strength is obtained from this part 
of the gun. (3) In order to retain the requisite longi- 
tudinal strength he welds all the joints of the coiled 
breech piece together, and lets in the trunnion hoop by 
welding it in an annular recess between the breech piece 
and “muzzle coil” of the jacket, so as to unite the entire 
exterior in a solid mass from cascable to trunnions. (4) 
He prefers soft iron of 12 tons elastic and 25 ulti- 


mate limit to that of higher elastic limit and ulti- 
‘ mate tenacity fer the sake of the 


uality before 
noticed, namely, its power of extension, and consequently 
its special adaptation to meet a sudden or dynamic strain. 
In consequence of the reduction of the number of parts 
and sources of waste and reduced cost of material, 
Mr. Fraser undertook to make the guns described at a 
reduced cost of 30 per cent. on their predecessors. We 
are not concerned with this further than as to its bear- 
ing on the employment of steel in the guns. The tendenc’ 
at Woolwich is obviously to depend much on the strengt 
of the breech exterior parts ; it is not therefore surprising 
that latterly the use of thinner steel in the inner tube 
should be advocated, but it will be seen that in the new 
gun, Fig. 2, steel has been used 3°65in. thick at the powder 
chamber, and in one place, in the shot chamber, nearly 
din. thick. Up to this time steel was said to be employed 
chiefly for the sake of its surface and power to resist the 
erosion of powder gas. We may observe that naval 
officers especially prefer to deal with a steel bore, as much 
Jess troublesome to keep in order than one of iron. 

With regard to the piinciples advocated by Mr. Fraser, if 
thesteel tube is everrequired on service to bearany shareof 
the tangential strain, we cannot see the theoretical neces- 
sity fur any special thickness in the outside coils however 
convenient practically. No doubt in building up the gun it 
would be found that a thin hoop or ring of metal could not 


it necessary that it should do so at that time? It might | guests, 


be applied with the desired tension, and’ allowed to 
stretch itself over the inner tube for the time being. If 
the inner tube is ever to bear any share of the 

strain it will then have to come out to its natural size, 
and something beyond, so that a thin ring of metal out- 
side it could not be more injured by being stretched over 
it now than then. The soundness of the gun aarer on 
no part being strained beyond its elastic limit, therefore 
this ring will be —_. within its elastic limit now. 
Eventually, when backed up by other rings in succession, 
there will be the same strength in theory to compress 
the steel tube as a single heavy hoop of correspondin 
thickness would possess. If however,as we understand, 
Mr. Fraser does not contemplate his steel tube taking any 
tangential strain, but to be in such a state of permanent 
compression, that even coming out to its natural size 
would strain the next hoop beyond its limits of elasticity, 
then the use of thick rings is necessary. This feature is 
peculiar, and is carrying the application of steel to a gun 
solely for the sake of its surface qualities to a great 
length. We apprehend, however, it can hardly apply 
to the new gun shown in Fig. 2.. We ought to notice 
that it is not admitted at Elswick that any difference 
existed in the quality of iron used by them and at the 
Royal Arsenal. é 

At the time of the introduction of Fraser guns the iron 
he found being employed frequently failed owing to 
blistering, and there can be no question that the change 
made had the effect of not only remedying this defect, 
but causing a great saving in cost. The features we lay 
most stress upon, however, are the double coiling and 
welding together of the mass. The coiled breech-piece. 
trunnion hoop, and muzzle coil, &c., are united into a solid 
mass so as to form an extremely strong breech. We hold 
that the strain which fell even on this of the two 
Thunderer guns was very severe ; indeed, the steel tube 
was sufficiently expanded to show this, and the breech 
portion stood admirably in each case. Longitudinally, it 
is unquestionably very strong—a matter of great import- 
ance if wave action is a possible contingency under the 
new conditions of burning powder. 

Fig. 2—to which we have referred already—shows a 
new pattern 9in. breech-loading gun now in course of 
manufacture at the Royal Gun Factories. In this will 
be seen the coiled jacket or breech-piece and the C coil 
with the trunnions incorporated in it holding on to a 
shoulder at the breech end of the steel tube, so that any 
backward action of gas, which is resisted of course at the 
trunnions, would have to tear the whole gun to pieces or 
strip the threads of the breech screw before it could 
— In this gun, as in the Elswick one—Fig. 1—the 

reech screw is made in the steel tube. 

With regard to the employment of steel in ordnance 
generally, the position taken by the Royal Gun Factories 
is as follows :—They are constantly in the habit of using 
steel from the best makers and testing it. Colonel 
Maitland may say to steel manufacturers, “If you have 
reliable steel to offer, supply us with it; we are always 
seeking it.” As a matter of fact the steel se to the 
Gun Factories has been chiefly from Firth, Whitworth, 
and Vickers. Samples are cut from each end of the 
ingot, and tested for elastic and ultimate limit of strength, 
and three pieces 4in. long are bent across the 
middle double, or up to the breaking angles, namely, one 
in the soft state, one after tempering in oil at a low, and 
one at a high heat. Occasionally all these tests are 
borne well, but such great variation exists that it is con- 
sidered that as yet uniformity of quality can be by no 
means guaranteed. Vickers steel is on the whole the 
softest, and Whitworth’s the hardest of the three. 

_ It would not be right to leave the subject of wrought 
iron rings used in support of steel, without noting one 
feature in metal which helps much in built-up guns, 
namely, the power of metal to retain its properties in a 
slightly modified form after being permanently stretched 
to some extent, After a measure of permanent extension 
wrought iron has about the same ultimate tenacity as 
before, but its futare power of extension has decreased. 
It is a stiffer substance in fact. This property has been 
utilised in making suspension bridges, in which it was 
desirable that the length of the links should not alter 
much when under strain. Such links have been there- 
fore overstrained and elongated permanently before using 
them. {In building up guns this property may be of 
great assistance, for, as pointed out by M. Canet in discus- 
sing Mr. Longridge’s paper, read at the Institution of Civil 
Engineers in 1879, an overstrained ring of metal may 
adjust itself to its required position, and behave nearly 
as if it had been put on with the maximum shrinkage 
within elastic limits. Such a ring will afterwards, as it 
appears to us, be liable to get more than its share of 
work, because although it may be looked upon as having 
readjusted itself to its overstrained position, it is for the 
future a more rigid substance, and will probably have a 
better chance of doing well near the exterior than near 
the interior of the gun. 


THE ROYAL ALBERT DOCK. 

Tue Royal Albert Dock is the name given by the Loudon 
and St. Katharine Dock Company to the largest dock in the 
world, which, constructed under the name of the Victoria 
Docks Extension, was opened yesterday with due ceremony 
by the Duke and Duchess of Connaught representing the 
Queen. At about twelve o’clock yesterday the steamboat 
Victoria left the Speaker’s Stairs of the Westminster Palace, 
the Duke and Duchess being on board. Twelve other 
steamers from the Westminster, Lambeth, Waterloo, Temple, 
and Blackfriar Piers, each with a full complement of guests 
invited to the opening ceremony and luncheon, followed the 
Victoria down to Woolwich, where the Royal visitors were 
transferred to the Trinity steam yacht Vestal. During the 
time thus ocenpied the guests’ steamboats entered and hi 
either side of the basin of the Albert Dock. The Vestal 
then passed the entrance jetties and lock under a royal salute, 


cumpress the steel tube when shrunk on to it, but why is | and passed through the lines of steam vessels containing the 


a second salute being fired during the debarkation and 
entrance to the long line of warehouses on the north quay, in 
which the Dake and Duchess, and over three thousand visitors, 
ay of luncheon. The deputy-chairman of the company, 

r. James Brand, presented the Duke with a brief sketch of 
the history and new works of the St. Katharine Docks Com- 
pany, the directors, contractors, resident engineer, and 
contractors’ principal agent were then presented to the Duke 
of Connaught. Mr. Andros, M.LC.E., is the resident engi- 
neer, and Mr. Colson the contractors’ agent. After lunch 
the Duke of Connaught **Sueccess to the Docks 
Company and the new docks,” to which the chairman, Mr. 
G. Hl. Chambers, responded. The health of the Duke and 
Duchess was then proposed by the deputy-chairman, the 
Duke responding in a brief but well-pronounced speech. 

The great augmentation in the shipping trade in the Thames, 
and the ever increasing size of the steamships both for mer- 
chandiseand passenger traffic, haverendered pa inthe 
extent of the dock and dock lock accommodation ve 
sary, and, perhaps, the presence of the Orient in the Thames 
a few months since gave the eng illustration of the fact 
taken in connection with the knowledge that other passenger 
ships of equal size are being constructed. The new dock was 
really commenced toward the end of 1875, though at that 
time the intention was only to cut a ship canal from 
the present dock to Galleon’s Reach so as to get an 
entrance about three and a-half miles lower down the 
river, and to save the navigation of two rather difficult 
bends. It was, however, soon seen that if a new and larger 
dock and lock were likely in future to become necessary, they 
would be much more cheaply constructed, instead of the 
canal, rather than after the canal was made and in use. ‘The 
whole of the intended works was thus altered in character, 
and instead of a depth of 27ft., as was proposed for the canal, 
the Orient, which ws 26ft., showed the necessity for in- 
creasing the depth of the dock to 30ft. The plan of the dock 
and its connection with the older dock, we give on 457, 
together with a half sectional plan and vertical sections 
of the lock, The ge between the new and old docks is 
80ft. wide. The whole thus forms a magnificent dock 23 miles 
in length, and with an area of 175 acres. 

When fully opened it will have two entrances from the 
river Thames—the present one at Blackwall Point, and the 
new one at Galleon’s Reach, below Woolwich. The new 
entrance is constructed at the widest of the river, and 

rotected by two guiding jetties leading into the entrance 
ock ; the curved part of these leading jetties is at the end of 
the entrance lock as shown in our plan. This lock is about 
800ft. long over all, and 80ft. wide, and has three pairs of 
wrought iron gates. The distance between the extreme gates 
is 550ft., with a depth of 30ft. of water over the sills of the 
outer and inner gates, below Trinity high water. The lock is 
thus capable of admitting not only the largest sea-going 
merchant vessels afloat, Sut any of the ironclads of the 
British Navy. 

Immediately beyond this lock is an entrance basin of about 
9 acres, leading into the main dock by a passage 300ft. by 
80it., in which is placed a pair of gates similar to those at the 
lock, 20 that this basin, when necessary, may be conve 
into a 9-acre dock, The passage is spanned by a swing-brid 
carrying the Kast Ham Manor-way across the new dock. e 
main dock has an area of about 75 acres, is about 1} miles 
long, and of a uniform width of 490ft. between the copings. 

he dock walls throughout the works are constructed 
entirely of Portland cement concrete, made and deposited in 
site. ‘The aggregate length of dock and passage walls is about 
34 miles. The walls are about 40ft. high, 5tt. thick at the 
top, and from 18ft. to 19/t. thick at the base, requiring in 
their construction some haJf million cubic yards of concrete, 
representing 80,000 tons of Portland cement. i 

On the south side of the main dock, and near its western 
extremity, two large dry docks are being constructed, almost 
entirely of Portland cement concrete. The smaller dry dock 
is about 420ft. long and 68ft. wide between the copes, and the 
larger 510ft. long and 84ft. wide. The sills of both are 22ft, 
below Trinity high water. The larger dock is capable of 
admitting the largest ironclads of the Kaiser, Deutschland, and 
Independencia type. A short distance west of these docks a 
passage 80ft. wide connects the extension with the older 
dock. Under this a tunnel, 1800ft. long, exclusive 
of walled open cuttings, has been constructed for the North 
Wooiwich branch of the Great Eastern Railway, the gradients 
of which are 1 in 50 from each end towards the centre, where 
the rail level is 43ft. Gin. below Trinity high water. In ad- 
dition to this double line of railway ing under the dock, 
another double line of railway, as well as the East Ham road, 
is carried over the ees by, perhaps, the largest swing 
bridge in the kingdom. It has a span of 90ft. and weighs 
over 860 tons. Of these works we shall give further details 
and illustrations in another impression. 


neces- 


Enorxeer ApporntMent.—The following appointment 
has been made at the Admiralty :— William G. Starling, engineer, 
to the Nankin, for service in Bullfrog. — 


Society or Enernkers.—Arrangements have been made for 
the members and associates of the Society to visit the South 
Metropolitan Gasworks, Old Kent-road, by permission of Mr, 
George Livesey, and afterwards to visit the Crystal Palace Dis- 
trict Gas Company’s works, Lower Sydenham, by permission of 
Mr. Charles Gandon, on Tuesday, the 29th inst. Arrangements 
will be made for members and associates and their friends to dine 
at the Crystal Palace at six o’clock. Members and associates to 
be at the South Metropolitan Gasworks at twelve o'clock 
punctually, 


New Onteans Hansour.—The works which were begun in 1876, 
under Captain Eads, with the view of doing away with the ob- 
structions caused by the bars at the mouth of Mississippi, are now 
ees completed, and with every promise of a result, 

ing the passages clear by dredging, but ev great storm 
happened in the Gulf cbliterated the channel, and the work had 
to be begun afresh. The new works have consisted in the formation 
of jetties extending from the land’s end into the deep waters of 
the Gulf, and thus controlling the waters of the passage, so that 
the depth the bar, which is 2} miles wide, has been 
increased from about 8}ft. to a wide channel with a minimum 
depth of 31ft. through the jetties, and 28ft. at the head of the 


passage. The natural which the bar has been scoured 
away and solid banks formed behind the jetties, ap to goon, 
as predicted by C and thus the mouth of the Mis- 

with the perpetual forming of 


sissippi is practi n. 

dos and the size of ocean steamers, New Orleans 
was rapidly being left high and dry out of the 
merce, but with the 


| 
: | not only recover prestige as a cotton-shipping port, but wi 
the port of the Sates, 


25, 1880. 


RAILWAY MATTERS. | 


Mr. W. Grapwett is making progress witli the work of 
ee re a > new branch’ on the Furness Railway to 


A pDovUBLE line of railway is being made from Egremont to 
Gutterby on the. nt and Cleator line in Cumberland, 
Mr. Nelson, of Carlisle, being the contractor, 

Tue Vesuvian Railway will soon be po . The Queen of 
Ttaly has expressed a desire to make the ihrer ascent of Vi 
vius at night, in order to see the sun rise from 
mountain. 

Ir seems that the plan devised by the manager of the Great 
Eastern Railway, Mr. Swarbrick, for the carriage and delivery of 
sea water from Lowestoft, has proved a great success, 
company, it is stated, is inundated with orders from all direc- 
tions. ‘l'ank wagons are being constructed to meet the demand 
in London. 

THE new steamer Duke of Buckingham, built by the Barrow 
Shipbuilding Conipany for the Ducal Line, left Barrow on 

nesday on her first voyage. She had a cargo of railway 
material intended for the new railway in Afghanistan, amongst 
which was the ironwork required‘for a large er bridge, wh 
has been made by a firm in Wednesbury. 

THE constriction of the long-talked-cf railroad across the 
Island of Newfoundland has at length been definitely decided 
upon. The main line and branches will be about 350 miles in 
length, and will cost £2400 per mile. ‘The po coe has autho- 
rised the first loan of half a million dollars, and work will be com- 
menced at once. The gain; says the Colonies and India, to the 
island will be incalculable, 

THe new ‘docks of the North-Eastern Railway Company at 
West Hartlepool are-now completed.’ There is to be no formal 
opening, but the first big ship that presents itself which cannot 
easily gain admission into the old docks will be passed through 
the new docks, The cost has been about half a million. e 
docks will prove of immense benefit to the rich mining and 
industrial district of South Durham. 

Tue persistent complaint made respecting short accommoda- 
tion ot aman, promises to be attended with satisfactory results. 
An improvement is being made by giving increased railway 
accommodation, and this has been done by closing the canal near 
the dock. It is — that the Great Western should 
buy the old dock, and then with the opening of the Rhondda line 
and enlarged Alexandra Dock, Newport would begin a hopeful 
‘uture, 


By the permission of the Board of Trade, the Leeds Tramways 
Company is now running a tramway engine made by Messrs, 
Kitson and Co. The maximum speed at which it will be driven 
is at the rate of eight miles an hour, and even at its highest speed 
it is capable of being stopped more readily than a car drawn b 
horses. The Leeds Mercury says that even in Boar-lane and Wel- 
lington-street, usually so crowded with vehicular traffic, horses 
showed no fear, 

A COMMERCIAL traveller, writing to a daily contem » and 
referring to the first-class ‘dining the’ third class 
carriages are now patronised by such la numbers of com- 
mercial men and others, who cannot afford the first-class tariff, 
-but to whom it would be a convenience to be able to dine or 
lunch on train, that a thifd-class dining car would soon be 
crowded every journey. He asks which company will first try 
it. It certainly seems probable that such a car. might pay even 
better than the first-class. 


A FATAL accident occurred late on Thursday night, the 17th 
on the Hereford, Hay, and Brecon Railway, which is worked 
by the Midland Company... A luggage train was passing over 
a bridge which spans the river Wye, between Hay and Brecon, 
when the structure gave way, and the train was precipitated into 
the water below. e engine-driver was killed on the spot, and 
the stoker received such serious injuries that it is not expected 
he can recover. A short time previously a heavily-laden pas- 
senger train, returning with a party of excursionists, Tt. over 
the bridge. The bridge consisted of three arches, and was about 
40ft. long and 20ft. high. The river had been greatly flooded 
the late continuous rains. The passenger train which 
shortly before the accident, and so fortunately onenee destruc- 
tion, consisted of two engines and twenty-four well-filled car- 
riages. Had the bridge fallen as this train was passing, it is 
tae that fully 500 or 600 persons would have Hed or 


summit of the 


e 


and harbour belonging to a private com but there no 
the ore had to be 


many mines have had to be closed. 
that this palpable means of reviving a new but failing Irish 


: is and ngers a |; 
and some 
An excellent railway map of the Co. Antrim, showing the broad 
and narrow-gauge railway eons and the chief mini CoE 
has been published by . William A. 
H.M. Geological Survey of Ireland, who is also the engineer for 
the proposed project. 
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NOTES AND MEMORANDA. 


Dunrine the year ending May 9th, the error of the Westminster 
clock exceeded 1 sec, on 120 days ; on 32 of these it was between 
2 sec. and 3 sec., on four days between 3 sec, and 4 sec. and on one 
day it exceeded 4 sec. 

To avoid the obvious evil of having to cut and splice a cable 
unnecessarily, as when several lie close together and one 
only is faulty, it is now su to employ the telephone on an 

axiliary parallel wire in which the ind may be sufficient}: 
strong to enable the electricians in the: 
which may be sent into the cable, and so identify it. 

THOSE who are ignorant of the enormous stre 
long flax canvas, will be surprised at 


of the best 


e | applied at Portsmouth Dockyard by order of the Admiralty, to 


every bolt of canvas used in the Berthon collapsing boats for the 
troopships. Slips of this No. 1 canvas exactly lin. wide, cut off 
longitudinally, bore a weight of 5701b., while strips of the same 
width cut transversely bore the astonishing strain of 730 |b, 
before breaking. 

In the annual report of the Astronomer-Royal it is stated that 
& new pressure plate with springs has been applied by Mr. Brown- 
ing to the Osler’s anemometer at Greenwich, and it is proposed to 
make such modification as will give a scale extending to 50 1b. 
pressure on the square foot. Other parts of the instrument have 
also been renewed. An ment for slow motion of the 
barrel, which was much wanted in adjusting the recording paper, 
has been fitted to Robinson’s anemometer. 


Mr. C. H. Ripovt, F.C.S., illustrates the expansion of glass 
by heat as follows:—A glass tube of narrow bore and about 
eighteen inches long is bent round in the shape of a horseshoe, so 
that the free ends are within a millimetre of one another, 
Between these ends a coin may be held, being nipped. between 
the ends of the rod and held there by the p due to the 
elasticity of the glass, If now the inner portion of the curved 
part be warmed, the ends open slightly and the coin drops out. 

THERE has been no failure in the automatic drop of the 
Greenwich time-ball during the year ending May 9th; on four 
days the ball was not raised on account of the high wind. The 
Deal ball was not dropped at 1h. on three ~ ot rough failure 
in the telegraphic connection ; on one day the was accidently 
dro about 48sec. too soon by telegraph signals, and on another 
day 9 sec. toosoon; on twenty-nine days the current was weak, 
and the trigger was released by the attendant without appreciable 
loss of aecuracy. 

To make a fire and wobeeesie , Les Mondes says, mix 
one-third of ground asbestos fibre with two-thirds of paper paste 
in a solution of common salt and alum. Pass the mixture into a 
machine, plunge the paper thus made into a bath of dissolved 
gum lac and send it t h the finishing rolls, when it may be 
cut into sheets. The salt and alum increase the strength of the 
ry sd and its resistance to the action of fire. The lac renders 
it impermeable to moisture, without interfering with its fitness 
for the reception of ink. 


country for the of de ining telegra; y the 
longitude of 7 ae gent of a chain of lon itudes extending 
from South America to Greenwich. Ai su ul interchange of 
signals was made with Commander Green between Greenwich and 


Porthcurno on four nights, 1879, June 25 to 29. The results | § 


communicated by Commander Green show that the longitude of 
Lisbon Observatory as adopted in the Nautical Almanac requires 
the large correction of + 8°54 sec. 


THE number of chronometers now in the Greenwich Observatory 
is 229. Of these, 44 belong to various chronometer-makers, who 
have placed them here for the annual competitive trial; and the 
remaining 185—125 box chronometers, 32 sy 0 chronometers, 
and 28 deck watches—are the property of the Government. Of 
the 44 competitive chronometers, 11 are fitted with Sir G. B. 
Airy’s supplementary compensation, and one has a palladium 

ng. e chronometers of all classes are ordinarily rated once 
a rock, the competitive chronometers once a Every chrono- 
meter is tested in a temperature approaching to 100 deg. Fah. for 
one or more periods of shees or four weeks > 


THE report of the Astronomer-Royal states that the time scales 
for the declination, horizontal and vertical force, and earth cur- 
rents are complete to the end of 1879, and the base-line values for 
the declination and horizontal force are formed for 1879, but not 
yet laid down on the pho’ phic sheets. The dip observations 
are reduced to the present time, and the deflection determinations 
of absolute horizontal force to the end of 1879, The following 
are the principal results for cm se elements in the year 1879: 
-—Approximate mean westerly declination, 18 deg. 40 min.; mean 
horizontal force, 3°911 fin English units), 1°803 (in metric units) ; 
mean dip, 67 deg. 36 min. 5 sec. (by Yin. needles), 67 deg. 36 min. 
54 sec. (by Gin. needles), 67 deg. 37 min. 47 sec. (by 3in. needles). 


In the summer of 1878 Professor Bauschinger ca ere 
some repairs upon a chain bridge which had been built in 1829. 
According to Dingler’s Journal, he examined several of the links 
by various tests, and found that there was no evidence of any 
diminution in the strength of the iron, nor of any change in its 
structure or its 5 mamcpae | during the use of nearly half a century 
to which it had been subjected. In 1852 von Pauli tested several 
bars of another bridge, which was repaired in 1878, when 
Bauschinger subjected some of the same bars to new tests. He 
found, says the Journal of the Franklin Institute, that the mean 
strength was still the same after twenty-five years’ use, and that 
no e of structure appeared to have occurred since the time of 


von Pauli’s original tests. 


Tux direct measurement of the interior resistance of magneto- 
electric machines in motion, forms the subject of a pene read on 
the 7thinst, before the Academie des Sciences, by M, Carnellas. 
The induction of the electro-magnets and the metallic cheeks is 
obviated by rotating the (Gramme) ring mounted carefully with 
its brushes on wooden supports, and the effects of terrestrial 
induction are avoided by opposing to each other these effects in 
two similar Gramme rings, mobile u the: same ‘conditions, 
with axles parallel. The ring (at rest or rotating) is made the 
fourth side of a Wheatstone bridge formed by Siemens’ universal 
galvanometer. The resistance of the ring in motion (450 turns per 


In a report on a recent losion of  nitroglyceri 
for the explosion of nitroglycerine, 
| ages the temperature of which will not rise 
. Fah, It water is placed on a 
fire the heat applied to the outside is transferred by conduction 
to the nearest 
expanded by heat rise to the surface and are replaced by colder 
as fast as the heat is communicated to the exterior it is 
from the interior by the water. But if some substance 
which conducts heat more slowly than the metal of the kettle is 
interposed between the kettle and the water, not only does the 
water take a longer time to boil, but the bottom of the kettle 
becomes much hotter than if water alone is in it. And this is 
= what would be the case if the water contained nitroglycerine. 
piteonizcesine much heavier than the water would 
remain at the bottom 


particles of water within it. These particles | fine chal 


MISCELLANEA. 


CarraIn FULLARTON re to the Victoria Harbour Trust 
that Hobson’s Bay is silting up at the rate of about 3in. per 
annum at one portion, and lin, at another portion. 

than five will be pad at 
Frankfort-on-the-Main, viz., a ibition, a horticultural, 
a balneological, an atl end a tanner’s and furrier’s 
exhibition. 

THE following from the Scientific American is characteristic :— 
‘The result of the great En race was cabled from 
London to New York in just twenty-five seconds. Tolerably quick 
work even for lightning.” 


M. Picarp, private secretary to the Minister of Public 
Works, and who was chief engineer of the Canal de |’Est and 
the Marne and Seine Canal, is about to publish a work on the 
water supply of large towns. 


AccorDIné to an official statement by the chief civil authority 
in the district of Lauban, near Breslau, it would seem that the 
late torrential rains caused the death there alone of 51 persons 
and destroyed 105 dwelling houses. 


Ar Hallifield the Midland Railway Company has had nineteen 
of Le Grand and Sutcliffe’s tube wells driven, for securing a 
supply of water for the station and neighbouring cot ig- 
ging and boring were first attempted, but owing to difficulties 
tube wells were adopted. 

THE enormous flow of emigration to America through Liver- 
pool, which some weeks ago attracted much attention, still 
continues, with very slight abatement. During the past week. 
ten first-class ocean steamships left the Mersey for the United 


States and the Dominion of Canada, with a total of 3638 
passengers. 


TxEillumination of the park of the Industrial Exhibition of Melun 
with Wild electric candles is considered successful, and will 
continued during the summer. It is said that the proprietors of 
the Wild patent will take an injunction against M. Jamin foran 
infringement of their patent, alleging that his directing frame is 
not an independent invention. 


Tzn thousand tons of iron were imported into Philadelphia in 
one day recently, and still it arrives. Somuch has been im- 
ported altogether that all the bonded warehouses are full, and 
some importers are compelled to pay the duties upon arrival. 
It is said, however, that the collector of the port will license 
some additional warehouses. Nearly the same condition of 
affairs exists at Baltimore. 


Ar Bethel, Delaware Co., Penn., U.S., there occur consider- 
able quantities of a garnet rock—a rather unusual occurrence. 
This rock is now mined and prepared in various marketable forms 
as a substitute for emery. As the bet topaz, which 
ranks next to corundum in the scale of hardness, itis not unlikely 
that a massive variety of this mineral should be as hard or even 
harder than some grades of emery. 


Tue Council of the Wolverhampton Chamber of Commerce 
bane considered the proposed new French Treaty. It was 
stated by several bers that, on t of the excessive duties 
on hardwares, scarcely any trade had been done between this dis- 
trict and France for many years. It was generally considered by 
the Council that the new duties should be ad valorem, and not 
ific. Any duties exceeding 10 per cent. ad valorem would, it 
was believed, practically exclude the manufactures of the district. 
The secretary was to convey these opinions to the 
Executive Council, 

TRoNMASTERS are this week expressing —_ the result so 
far of their efforts to induce the Board of le to legalise the 
112 lb. weight, which has long been used in the carrying on of 
business. ‘The great inconvenience which is caused them by 
reason of 56 lb. being the largest standard sanctioned by law 
would, they urge, if it had been rightly understood by the - 
dent of the Department, have influenceil him in giving a favour- 
able instead of an unfavourable reply to the question which was 
put to him upon the subject in the House a few days ago by the 
junior member for Wolverhampton. It is not ex that the 
matter will end here. 


AccorDING to the recently published report of the telegraph 
department for 1s7e) it appears that the Russian telegraph system 
telegrap! length, versts, 70,356; railway telegraphs, 18,943; 
Anglo-American line, 3487 ; Aland cable, 2; Private wires, 471; 
military department, 341. Total length, 93,690; total length of 
wire, 183,336 ; number of offices, 2516. Pinna the year there 
was an increase of 4 per cent, in internation messages. The 
number of inland messages was 4,710,120, exceeding that of 1877 
by 192,911. The receipts were 6,945 150 roubles the expendi- 
ture 3,203,906, being an excess of receipts over 1857 of 
156,143 roubles. 


Dvurine March last the South Staffordshire Mines Drainage 
Commissioners, other means having failed, employed a diver 
from Essex to aid in raising the lower portion of the bottom lift 
of alarge pumping engine, out of a pit shaft at the Ladymoor 
pumping station, where it lay 100ft. under water. As this opera- 
tion was successful, the same man has been called in during the 
-week by the engineers to the Commissioners, to give an estimate 
for removing the pumps that are far under water at Stow Heath 
pumping station, The object sought by the Commissioners is 
the removal of the argine and. pumps to some more suitable - 
tion. The diver has descended the shaft, and, having heard his 
report, the engineers are now considering the advisability of 
carrying out their object. 

Constructive engineering is not affording an average amount of 
employmentatth Statfordshi e yards, taking the district all round. 
Yet there are some good contracts under execution for bridge and 
girder and roofing work that have been placed mainly by home rail- 
way companies, and some valuable contracts have lately been com- 
pleted and despatched from the works. It is rumoured that one 
firm in or near Birmingham has recently booked a Continental 
contract for bridge and girder work valued at £150,000. Amon 
the machinery work which Spain. is just now ordering corrugating 
machines may be enumera\ Hydraulic engineers are doing a 
satisfactory business as times go in steam pumps, many of wh 
are going to the Cape, South America, A ia, and other 
oreign markets. In hand pumps, however, business is quiet. 


A DEEP well is now being sunk at. the town of Wokingham, 
through the same formation as that on which London stands, In 
1878 an Act was obtained for supplying that district with water. 
Acting on the report of Mr. J. W..Grover, the engineer, which 
showed that the chalk might be reached at a d of 350ft., and 
water at about 400ft., the company twelve months ago commen 
a well, and its operations have remarkably confirmed these anti- 
cipations ; the chalk has been reached at 3465ft. depth, and a very 

k spring has been struck at 405ft. After passing 
through about 60ft. of chalk which was ye ry » the 
water suddenly burst up with great violence through the aa: pe, 
filling the well shaft to within 30ft. of the surface, and yielding 
some 360,000 gallons a day at a depth of 7Oft. from the to: 
The water is pure and clear, but attempts which have hith 
been made in this district to obtain water from the chalk have not 
ares aoeey very ul. The well consists of a brick 
shaft t. deep and 6ft. diameter, at the bottom of which comes 


the artesian boring down to the chalk. The formations passed 
through aré the London clays and the Reading sands. The con- 
tractors for the works are Messrs. T. M. Quill and Co. A num- 
portant says the Z'imes, were ‘autilus imperiali: 
which sh that thix district once formed the bed of tropical 
or, say, highly heated seas, 


} 
| 
4 
i 
Fut particulars of the accident to an excursion train from San : 
Francisco have come to hand, from which it spose that the 
‘ exact number of persons killed was fourteen. The train left for : 
Santa Cruz from Big Trees on the 23rd ult., cate | a consider- @ 
able number of passengers. When the train approached a tunnel ay. f 
which overlooks some powder works, and just as the train i 
reached a curve in the line, the first car jumped the track to the 5 
left, whilst the second one went to the right, leaving the third 
car on the line. The pessangers in the third car escaped with a ] : 
shaking, but the occupants of the other two cars were precipitated i 
into a confused mass, many being thrown over the line and run : ; 
over. ‘‘Much indignation was exhibited by the and 
strong symptoms were at first shown amongst them o hanging 
or drowning the engineer and fireman; but the feeling subse- | 
quently turned against the railway company. Many theories ; 
were given as to the cause of the disaster, one of them given by a 
the railway servants being that a number of the yt had « 
climbed on the racks placed — the flat cars, lifting the oppo- | 
site wheel from the track. It appears that the cars were open 
ones, with high railings outside, and at the ends of each were z 
seats. At the time of the disaster there were 175 passengers in <<. 
and on the three cars,” Pe. > 
A Bux for the Glenariff Railway and Harbour is before Parlia- 
ment this session, and is now awaiting committee, having passed 
all the stages. is proposed thereby to form a con- 
nection between the narrow gauge 3ft. railway of the Ballymina, eee 
outlet will be giver to the chief iron ore district of the Co. Antrim, 
- and it is expected that a new oe will be given to the iron 
ore a which has been almost crushed ott in its very { 
infancy. e chief iron ore—red hematite—tracts lie within { 
five and ten miles of Red Bay, where there is an excell i 
forty-five miles, This expensive land carriage at high rates has ’ 
had the of almost new. 
except in inflated times, the mineowners have not been able. to 3 
on operations with sufficient and_accordi too 
the country, viz., the Belfast and Northern Counties Railway, and i 
the Ballymina, Cushendall, and Red Bay Railway pa ge 
who, rather than lose a portion of the iron. ore over 
their own lines, areendeavouring to overthrow the whole sche 
which, in addition to the ir 
communicated to it. ‘The metal therefore would soon become 
much hotter than. the water, and the exploding point of the 5 
nitroglycerine might be reached long before the water begins 
to boil, rig 
/ 
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In the accompanying engraving we illustrate an ingenious 
apparatus for clearing sewage of the grease and flocculent 
matter which cause so much trouble to our sewage irrigated 
grass farms. Sewage farming under our modern sanitary 
laws has become of so much importance, that any arrange- 
ments which tend to lessen the cost to ratepayers and danger 
to the health of the public, cannot fail to be considered with 
great interest. Our illustrations show some new arrange- 
ments that have been designed by Messrs, Parrot and Good, 
of Croydon. The mud, grease, and flocculent matter, 
as they are now carried on to the farm, are not only 
injurious to the land by making the subsoil impervious, but 
they kill large patches of rye- almost at once, and in a 
short time destroy the crops of whole fields. Thus not only 
is a great loss of produce caused, but the capacity of the farm 
a the liquid portion of the sewage is seriously 

u 


Fig. 1 shows the way in which the mud and grease are 
dealt with. The processes, however, are distinct, as the mud 
is collected by artificially applying a natural law, which causes 
it to fall at the bottom and in the centre of a tank, whence it 
is drawn off by a pipe from below; while the grease, as it 
floats, is skimmed off the top and conducted to a funnel 
and pipe in the centre just at the water level. A is the 
outer circumference of the tank, B is the culvert through 
which the sewage flows into the tank, a side-view of which is 
shown in Fig. 3at B. By thus a the sewage into a 
circular tank at an elevation of lft. to 3ft. according to the 
quality of the sewage, and causing the stream to impinge 
on the side of the tank, a whirl or artificial eddy is 
caused, the result being that the solid particles find their 
way to the centre a are then deposited in the form 
of mud. But to make this result more certain and 
complete there are some internal arrangements. D is an 
annular plate about a foot from the bottom and extending 4ft. 
or 5ft. into the tank, to prevent the sewage and its contents 
from rising at the side of the tank before it has begun to 
whirl. On this annular plate is placed a cylinder or ring E E 
in the section Fig. 2. the object of this cylinder is two-fold. 
Firstly, to confine the foam containing the grease within the 
reach of the revolving skimmers—to be described below—and 
secondly, to allow the clarified sewage to escape from the tank 
in the thinnest possible trickling steam. Thus, while the 
sewage enters the tank 4ft. in width and 6in. in depth, or Qin. 
in depth on one side of the culvert and 3in. on the other, as 
shown at B Fig. 2, the outflow of the sewage will spreadover 
cm ees: 72ft.; that is, taking a tank of 30ft. in diameter, 
and the cylinder standing 3ft. from the outer circumference, 
it will give 72ft. for the sewage to escape over it. This 
arrangement was designed so that the sewage might escape in 
a circular form and over the greatest possible extent of sur- 
face, that there might be no strong croas current to away 
the foam andthe coarse flocculent matters. The sewage having 
thus fallen over the nee, it finds its way in the gutter 
between thecylinder E and the outer wall A, tothe final over- 
fall, as far as the tank goes, at F in the section Fig. 3. The 
stanchions N are for taking the central bearing of the rods 
N N, and the guy rods O O for aiding in holding the annular 
plate and the cylinder it bears ina rigid position. They at 
the same time act as guides for keeping the revolving skimmers 
in position, and as they are p obliquely at the bottom 
they aid in securing the deposit of the mud exactly in the 
centre over the funnel P. C are merely brackets on the 
stanchions for carrying a circular bridge for a man to stand on 
should the mud over the funnel require stirring. Between 
the stanchions are placed eight plates of sheet iron L L to 
fully secure the deposit of the mud in the centre. The mud 
is drawn off from funnel through the pipe A, and it ma 
be delivered of a thick consistency that vil just clear itself, 
or in a thinner form according as a slide in a square mouth- 
piece is raised or oat 

The grease is dealt with by means of the curved skimmers 
R R, as shown on the plan Fig. 1. To cause these to revolve 
the stream under the annular plate is utilised by its being 
made to impinge on the paddles shown in Fig. 2atG. As 
will be seen these paddles are connected by a curved iron arm 


= 


to arms H H, which are floating on the surface of the sewage. 
These arms are made of wood, and the paddles are also made 
of wood of the required thickness, to counteract the _ specific 
gravity of the curved iron bars which connect them. As 
will be seen by traced lines in the centre of Fig. 1, and in 
section in Fig. 2 there isa flat iron ring around the stan- 
chions. To this ring the wooden arms H H—eight in number 
—are bolted. To the wooden arms the curved skimmers are 
made fast. Thus the paddles G, the arms H, and the skimmers 
R are rigidly tied together, and they must therefore all re- 
volve simultaneously and at the same rate. This appears to 
be an important point. For as the sewage travels rapidly 
under the annular plate, and the current decreases more and 
more towards the centre, the skimmers necessarily travel 
faster than the surface they skim. The natural result of this 
is, as the backs of the skimmers are above the water level, a 
sufficient current in the skimmers is produced to carry the 
floating foam towards the centre, and when it gets within 
the ring it will be naturally drawn into a funnel to be fixed 
just below the water level on the pipe K, whence it will be 
conveyed to a receptacle outside the tank. There the water 
with it will be further reduced by a self-acting tank, when it 
will be warmed enough to fuse it, so that it will draw off as 
recovered fat. As this fat is worth 28s. per cwt. retail for 
lubricating cart wheels, a considerable profit is —— 

Fig. 4 is an arrangement for recovering the finer pulped 
paper which is found in large quantities in sewage. It is con- 
tended that this pulp may washed and re-made into 
common sorts of paper. But the immediate object ef the 
arrangement is to prevent this finer flocculent matter from 

ing with the sewage water to therye-grass. This is done 
in the trough SS by placing in it what have been aptly 
termed ‘‘inverted brushes and brooms.” These are made of 
Italian whisk, French dog-grass, and Esparto grass, fastened 
between two narrow strips of wood, and they are rosin 4 on 
the end of a projecting iron rod with a pendulum attached, 
so that when they are resting for the sewage to pass through 
them they will be in a perpendicular position, and 
yield or deflect when the combs and scrubbers b wg 
through and over them for cleansing them of the clots 
of felt they will gather together.. The two latter lengths of 
fibre are made of bass—pias sava—grown in South America, 
and they are about 2ft. in length, that the floating clots of 
felt may be conducted on to the apron as they are liberated 
by the teeth of the combs or rakes, and be then swept into 
the trough M by the india-rubber scrubbers; UU in the 
section are the boards, iron rod, or plate and i which 
hold and regulate the rows of fibres; T are sections 
of the fibres, The endless chains X X, which carry the 
combs Y Y and the scrubber Z, need no description, 
as their mechanical details are obvious. The water, as is also 
obvious, flows from the tank at F and leaves the trough at 
b, where it falls on to a small over-shot wheel which gives 
ample power for the endless chain carrying 
the combs, and the Archimedean screw n for emptying the 
trough m. There are some other suitable mechanical details 
for producing the required alternate or intermittent action 
referred to, but these need not be described. It may be said, 
however, that the patentees contend that if in. addition 
to using the tank, bristles and horsehair be fixed in the trough 
instead of or in addition to the fibres mentioned, the fine 
weeds which are now so much trouble and expense in the 
sand filtering beds of water companies which draw their 
water from open rivers, nearly the whole of the organic 
matters—coarse and fine— be intercepted before the 
water is passed to the sand for final filtration. If this 
be so, these arrangements will save the water companies a 
large cost in sand and manual labour. 


THE HECLA RAILWAY WHEEL. 
Tue Hadfield Steel Foundry Company, Sheffield, is now 


a an wheel of a new 
which is illustrated by the accompanying engraving. It is 
claimed by the makers that this wheel is perfect! com 
within itself as shown in meme, peer no portion 

separated therefrom. 


become 


can 
actual use of all the steel ' F 


in wing ~ the tire may be worn down 
nearly to the w es without danger of the tire getti 

loose, stretching, ‘or baroting ; and further, this wheel = 
penses with all tire fastenings. That the Fae system of 
tiring wheels utilises only a small portion of the tire, and the 
great strain and shrin to which tires are exposed 
necessitates their frequent renewal before they are actually’ 
worn out; whereas in the Hecla steel wheel the actual use of 
all the steel tire is secured, and thus an enormous saving is 


| effected. Again, inthe Heclasteel wheel thereisnostrainontire, 


arms, or boss, the contraction being equal all round, and they 
e steel wheel possesses greater elasticity than ordi 
wheels, which enables it the Better to withstand and por § 
the great shocks to which railway wheels are exposed, whilst 
its form renders it specially adapted for resisting the sudden 
application of brake power, which at present so seriously and 
injuriously affects the ordinary built-up wheels. 


M. Napavtr pe Burron.—The death was announced in Paris 
on the 21st inst., of M. Nadault de Buffon, Chief Engineer of 
Highways and Bridges. M. Buffon was an authority on irriga- 
tion, and was the author of a scheme for ing the Crau 
d’Arles plain by irrigation from the Rhone. 

Lanps.ip.—A serious landslip has occurred immediately under 
the main promenade attached to the Whitby West Cliff saloon, 
and near where a number of workmen were ongsqed erecting an 


orchestra for the accommodation of the band. masonry at 
the point indicated has bulged out and the iron pillar supporting 
this part of the promenade given way. 


THE CONVERSAZIONE OF THE INSTITUTION OF CIVIL ENGINEERS. 
—The President of the Institution of Civil Engineers and Mrs. 
Barlow entertained on Wednesday night over 2000 guests at 
South Kensington Museum. Nothing could have been more 
successful in every respect than the conversazione. The guests 
began to arrive at nine, and it was past midnight before the last 
had departed. The central court was lighted on both sides by 
the Brush electric light, the dynamo machine being driven by a 
portable engine by Messrs. Ransomes, Sims, and Head, indi 
about 14-horse power. The lamps were judiciously oy 
the light was eminently satisfactory. The band of the Royal 

illery performed a selection of music in the north court, and 
refreshments were served in the refreshment-rooms. The conver- 
sazione was held this year much later than usual, because of the 
difficulty met with in obtaining a suitable place in which to 
hold it. Last year, it will be remembered, it was held in a dif- 
ferent place at South Kensington, and was scientific in its cha- 
racter. No ladies werethen invited. Mr. and Mrs. Barlow, how- 
ever, adopted the most satisfactory course; put science on one 
ide, and gave engineers once more a pleasant ovsaing when they 
could meet their and enjoy a few hours of relaxation. 
It is to be hoped that Mr. Barlow may be regarded as having 
established a rule, not again to be broken. Much of the success 
of the evening was due to the indefatigable labours of Mr. James 
orrest, the secretary to the Institution, and his staff. 
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HOLYHEAD HARBOUR AND DOCKS. 

In our last impression we briefly referred to the new works 
of the London and North-Western Railway Company at 
Holyhead, which were ceremoniously o on Thurs- 
day, the 17th inst., by the Prince of Wales. A heavy special 
train, chiefly made up of saloon and sleeping carriages, and 
probably as fine a train as could be put together on any rail- 
way in the world, left Euston on Wednesday night, at 12 p.m., 
conveying the Prince and a considerable number of those 
invited to attend the next day’s ceremony. The engine, 
which was in the Abergele accident in 1868, took the train 
half the journey, the other part being performed by ‘The 
Priace of Wales.” The train arrived in Holyhead at 8.32, 
Thursday, and after the principal guest had been awakened by 


the fail of a lamp into the six-foot way near his 
saloon, he proceeded with some of the guests to the new 
hotel e at the end of the V formed by the two lines of 


quay wall which constitute the inner harbour. The outer 
ur, as is well known, was opened by the Prince of 
Wales in 1873, the principal work being the Holyhead 
breakwater constructed by Sir John Hawkshaw, the 
Er of the harbour being very much that of the design of Mr. 
.M. Rendel. After the bridging of the Menai Strait by the 
Chester and Holyhead Railway, it was acknowledged by the 
Government that the latter place was most suitable for a har- 
bonr, and an Act was accordingly passed in 1847 to carry out 
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to go farther back than 1862. 
there was a wooden staging running from 
station to the mail goods om the 


water basin of 10 acres was formed, and what is known as 
the old quay wall was built. But then this was only one 
side of what is now the V formed by the two quay walls. 
From that side, over nearly to the elevation on which stands 
an obelisk erected to the memory of a Captain Skinner, who 
was one day washed overboard when landing from the mail 
| boat, was a great space of shallow water at high, and mud at 
| low tides. The traffic through Holyhead was however fast 
developing. 
| The visitor to Holyhead will be interested in the comparison 
| which a visit to the North Stack or Porthdavoch will enable 
| him to make. Here are yet to be seen the inclined landing con- 
structed of rough, unhewn blocks of stone picked up from the 
| débris from the adjacent sea- broken cliffs, and at which men in 
| boats used to land the Irish mails at high water ; and close to 
| this landing are the rough steps cut out of the rock down to a 
| low water ledge, at which landing was effected at low tide. 
| The narrow road, apparently a | made chiefly by nature, 
| is now almost blocked to the high water landing by fallen 
| rock, and in another place the ledge rock has slipped away so 
|as to break the continuity. These breaks may never be 
made but the old landing-places are still of interest as 
reminiscences of the labour and danger of landing mes- 


CHART SHOWING POSITION OF HARBOUR AND SOUNDINGS PREVIOUS TO COMPLETION OF INNER HARBOUR, 


Mr. Rendel’s plans. 


But although his desi prised 
north breakwater of 


5360ft. in length from the coast, and an 


east breakwater 2000ft. in length, enclosing 267 acres of 
available water and a steam packet pier 1500ft. in 


length, it was found as the works proceeded that the harbour 
would be too small, and it was therefore determined to extend 
the northern breakwater to 7860ft. from the shore, and thus 
shelter a roadstead of 400 acres of deep water in addition 
to 267 acres of water . The construction of the long 
breakwater presented some formidable difficulties owing to the 
great depth of the outer part, 55ft., and to the heavy seas 
which easily scattered even the heavy blocks of rock which 
were largely yor tag The rubble mound was made from 
250ft. to 400ft. wide, but even with this foundation it has 
been found necessary to watch the action of the sea at the 
base, and to make good the occasional removal by the sea of 
some of the talus. Both the rubble mound on which the 
superstructure is built, and the superstructure itself, which is 
ended by a tee-head surmounted by a lighthouse, are chiefly 
built of the rock from the Holyhead mountain, a inicaceous 
schist containing large 
stone is, however, used for the ashlar masonry. At the death 
of Mr. Rendel in 1856, Sir John Hawkshaw became chief 
engineer of the work, which was nominally completed in 1873. 
Mr. G. C. Dobson was the resident engineer throughout, and 
Messrs. J. and C. Rigby were the contractors. e cost of 

the work was nearly £2,000,000. 
It is within ithe protection of this great work that the 
the property of the 


smaller harbour, now almost wholly 
London and North-Western Railway Company, has eon- 
structed, fora comparison Letween the old and the new it 


ape of quartz. Anglesea lime- | board 


sages from over the sea at Holyhead in the early part of this 
century. 

In 1862, as above mentioned, the traffic to Dublin vid Holy- 
wa’ m ound it necessary to obtain powers to an 
to pedieiertond in order to increase the ‘available weer and 
quay wall area. In 1865 the west quay wall was erected, 
and in 1873 further powers were ob for the construction 
of extensive quay walls, proving dock and siding extensions, 
which, cagetees with new hotel, constitute the new 
works for passenger, goods, and cattle traffic which were 
ry oe week. The works were commenced under 

late Mr. W. Baker, chief engineer of the railway, and 
since his death in 1878 have been carried on under Mr, 
Francis Stevenson, his successor, Mr. W. Adams, havin, 
been resident ae the whole work, assisted 


ger 
Lily, together of about sixty, the remainder 
of the 9 following in the Eleanor. These vessels 
went a little way to sea, and met the Rose coming from 
Dublin ; on board her were more guests. After.an absence of 
about an hour both vessels returned with the Rose and an Isle 
of Man packet, and all guests then landed and entered the new 

about 700ft. in length, and tastefully decorated ; 
ere a sumptuous luncheon was ided. After lunch 
| the Prinee, in proposing the health of . Moon and i 
to the London and North-Western Railway Company, 
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to the great expenditure by the company on the new works ~ 
and to the t value of oes to the t trade of this country 
and Ireland. Mr. Moon in responding said :—That 
they not only celebrated the opening of the harbour 
at Holyhead, but they also completed the fiftieth year since 
the per and Manchester Railway—the first portion of 
the London and North-Western line—was opened. It 
was not the first railway proposed on which locomotives ran, 
because Stephenson had already proposed the Stockton and 
Darlington, which was indeed opened. He remembered 
Professor Owen telling them that there were two kinds of 
= One he called discovering genius, and instanced 
‘rofessor Blackie, who discovered latent heat; and the other 
he called inventive genius and mentioned Watt as being a 
pupil of Blackie, and developing his latent heat theory in the 
construction of the steam engine, and the use of the steam 
engine on board vessels. Stephenson went on and applied 
steam to engines upon railways. He (Mr. Moon) was some 
years ago calling on the late Mr. Pease, who showed him the 
tree where Stephenson took his survey of the Stockton and 
Darlington Rail way. Mr. Pease bought the whole survey for 
£115, but he supposed the thing would now cost £20,000. 
So from small cieeetian and through many difficulties, 
Stephenson had to work his way. When engaged upon the 
London and Birmingham Railway P tangs he proposed four 
lines of railway—two for goods, and two for ngers. But 
in that day there was very little known of what would be the 
future of railways. Not only were the people of the country 
indifferent to it, but the t towns pA § to have railways 
near them. The e of Northampton complained that 
their grass would be spoiled by the smoke, and agriculturalists 
asa body said the breed of horses would be extinct. And on the 
line between Rugby and Birmingham there was still standinga 
mill, the owner of which claimed £300 compensation for 
loss of wind caused by the bank of therailway. He had a dila- 
tory lawyer, and before the matter was se’ a gust of wind 
blew the top off the mill altogether. And so that mill 
remained unti! the last eighteen months, and so long as that 
man lived he would not put atop on it. But he noticed that 
the mill was now at work. Whilst Mr. Stephenson proposed 
the gauge of 4ft, Sin,, and Brunel proposed an equally foolish 
gauge of 7ft., there was not a soul in the country who could 
ecide upon the right gauge, and now they were for ever com- 
mitted to the 4ft. 8in. gauge, which plagued railway 
continually, and yet they did not know how to get rid of it. 
Mr. Moon then illustrated by personal recollections the 
immense improvement in quick travelling within a few 
ears both as s speed and comfort. The Manchester 
Railway i of thirty miles, and a few little tea kettles 
for engines, and cost one million sterling. That had deve- 
loped into the North-Western, with a capital of £100,000, 000, 
a revenue of nine to ten millions, which employed nearly 
50,000 people, and carried 50,000,000 persons last year—one- 
sixth of the a) a traffic of the country. They 
had 2220 engines, 40,000 ig 6000 carriages, and 3000 of 
those very animals which the icultural people thought 
would be swept away. The Holyhead Railway was ina 
way when they took it over, but he hoped it would prove to 
them a satisfactory investment. They had spent immense 
sums of money upon it, and they were continually making 
improvements to meet the great wants of the two countries. 
He spoke of the continuous damage done by storms on the 
North. Wales coast; touched on the various works and 
tunnels which had been necessitated in consequence ; referred 
to the tubular bridge over the Menai Straits, and said these all 
testified to the energy which the company had thrown into 
their undertaking on the Holyhead line. At Holyhead they 
had seen that day what had been accomplished. Twenty 
years ago, they had only one vessel going out, and then 
they had two poor little boats that were just like those 
wretched little boats that go across from Folkestone to 
Boulogne. Now they had a magnificent fleet of vessels enter- 
ing Holyhead in addition to the splendid line of steamers, 
which carried the mails with great regularity between Holy- 
head, belonging to the Dublin Steam Packet Company. Xt 
Dublin they had improved the navigation of the Liffey to 
meet the requirements of the company; and with energy at 
the helm there and at Holyhead he anticipated the traffic 
would increase and the company prove a great blessing and 
connecting link between the two countries. In conclusion, 
Mr. Moon pro’ prosperity to the Irish lines in connection 
with the North-Western system. After luncheon, his Royal 
Highness left Holyhead for Llandudno, where he opened the 
new waterworks. 

Here the Prince was Lorre with addresses by the Deputy 
Mayor of Conway, and by the chairman of the LJandudno 
Board of Commissioners. Mr. T. T. Marks, the engineer of 
the waterworks, was then introduced to the Prince, who 
received a silver key by which he brought a small, tastefully 
designed fountam into play, and declared the works open. 
To these works, as well as to the constructive details of the 
harbour works, we shall refer in other impressions. 


AGRICULTURAL MACHINERY AND 
IMPLEMENTS IN RUSSIA. 

Just twelve years ago, at the commencement of what may 
be termed the railway era in Russia, we were congratulating 
ourselves that we had at last succeeded in convincing that 
country of the folly of extreme protectionism, and we must 
admit that at that period there were not wanting signs point- 
ing in that direction, and apparently justifying our expecta- 
tions, for amongst the first acts connected with the liberal 
reforms which were being introduced in Russia was the 
revision in a liberal sense of the old tariff of 1857. Many re- 
ductions were made in the scale of imposts, while sundry old 
regulations which tended to hamper the foreign trade were 
entirely abolished. Let us see how the altered duties em- 
bodied in the new tariff of 1858 stand with regard to foreign 
machinery and mechanical appliances in general, imported 
into Russia. The importation of these articles was always 
permitted duty free. According to the tariff of 1857 were ad- 
mitted free of duty machinery and apparatus with their ap- 

urtenances, separate parts of machines, and apparatus not 
Saviag an independent use, i.c., which cannot be applied to 
any purpose otherwise than in conjunction with the said 
machines or apparatus. According to Note 1, the of 
machinery imported without the machines to which they 
belong were subject to a duty of 4 roubles 40 copecs per pood 
(36s, per cwt.); in the new tariff of 1868 this impost was 
reduced to 75 copecs per pood (6s, 2d. per cwt.). At this stage 
we found ourselves pointed in our expectation, for we per- 
ceive the cloven foot—the thin end of the wedge of protection- 


ism, 1 cwt.) isi 
with the exception of agricultural machinery and menta 
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| At half-past eleven the Prince, escorting the Duchess 
| of Sutherland, left the new hotel, and, followed by the 
| Duke of Sutherland with Mrs. Moon, embarked on 
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—even fire engines, especially of English manufacture, which 
are justly prized in Russia, were also included in this ‘cate- 
. An exception was made also in favour of machinery 

iances in the manufacture of 
Since that period the native protectionist manufacturers have 
not ceased clamouring for the imposition of still higher duties 
upon —— machinery, &¢. This agitation assumed a prac- 
tical turn five years ago under the presidency of the Grand 
Duke Constantine, brother of the Emperor of Russia. There 
assembled at St. Petersburg the principal Russian iron manu- 
d i constructors with the view of dis- 


carried at this meeting were exceedingly interesting, affordia 
a complete insight into the extreme :protectionist view h 
by Russian manufacturers, views that demanded increased 
duties, cofte que cofte, on all imported machinery and ap- 


If it had not been for the last war intervening so suddenly 
we should long ago have heard of the Commission appointed 
for the revision of the Russian metal and machinery tariff, 
which has just ccncluded its labours. The meeting of the 
machinery constructors at St, Petersburg was the cause—the 
Commission the effects of that cause ; for the ultra protection- 
ists who wish to surround themselves with a veritable Chinese 
wall of protection have kept wide awake, never ceasing to 
propagate their doctrine whenever opportunity offered, and 

ve at last succeeded in influencing the Government for their 
especial benefit, for we find that the Commission proposes a 
considerable change in the duties on imported metals and 
machinery, among which is included agricultural machinery, 
which, as we have stated above, was hitherto imported duty 
free—with the ana ace = of portable engines. The new 
impost is to be rouble 25. copecs per (104. 
per cwt.). The sanctioning by the Russian Government 
of these alterations is somewhat astonishing, for it has 
ever been in advance of its subjects in matters of political 
economy. The explanation, however, no doubt lies in 
the crippled state finances of Russia. A considerable in- 
crease is expected to accrue from this change in the revenue. 
In adopting this course the Government evidently desires to 
emulate the United States of America, which find profit in 

tection, or at least grow rich in spite of it ; but the manu- 
ring resources of America are such that a protective 
tariff changes the condition of trade rather than hinders it 
point blank ; whilst in Russia, owing to the undeveloped state 
of the country, the existing industries will be considerably 
hindered by the high cost of foreign machinery. Russia is 
essentially an agricultural country, for about 70 per cent. of 
the population of 80,000,000 are occupied solely with agricul- 
ture, and depend entirely upon rural economy for their exist- 


ence. Russia as a country the first 
, not only in Europe but in the world, the yearly pro- 
uction of cereals reaching 290,000,000 tchetverts , 000 
quarters), while the exportation amounts to over 20,000,000 
co! proposed by the mission u reign 
machinery and implements will be a 
loss to the landed proprietors of, Russia, and as Tage 
quantities of these articles are imported from England, the 
new duty will no doubt make some considerable difference to 
the agricultural machinery and implement manufacturers of 
this country. The following paper on the condition of agricul- 
tural machinery and implement construction in Russia, written 

a prominent member of the Free Economic Society at St, 

etersburg, will therefore be opportune. 

‘*In looking back to times gone by we find that the 
economical conditions of serf or gratuitous labour in- 
flexibly maintained the large size farms, which was onl: 
possible with this kind of labour. The vast scale on whi 
these farms were conducted admitting of the cultivation 
of immense areas of land on the one ak, and gratuitous 
labour on the other entirely precluded the necessity at that 

od not only for improved machinery, but for improved 
implements, so that the greater majority of these farms, both 
large and small, dispensed entirely with these indispensable 
adjuncts of every rational economy, farmers contenting them- 
selves with cultivating the soil with the most primitive-and 
simple instruments. An exception in this regard were a few 
rich men who had adopted foreign machinery and im- 
pen merely as a boast, and also the farms of the 
an colonists, where a few improved implements were em- 
ployed, and a comparatively more rational method of mechani- 
cal cultivation of the soil, but which had, however, no 
avila influence upon the neighbouring Russian farms. 
Thus, if we exclude these colonists, as a few exten- 
sive farms which were conducted ia a more or less 
rational manner even at the time of the existence of the serf 
system, it will be found that in the matter of the initiation or 
employing of improved machinery.and: implements in Russia, 
we must give the credit to the farmers of the Baltic pro- 
vinces, where the German element prevails, in which these 
articles were adopted long before the weeariuetion: ot the 
serfs, Ultimately soon after the passing of the ipati 


on 
Act of February 19th, 1861, a passion set in for ac- 
quiring foreign machinery and implements, which seized a 


ter of the large farmers; 
its first manifestation was not due to any technical or econo- 


pores of foreign machinery and implements. However, 


rance of our prepestess, began to import mostly imperfect 
implements, and which were unfit not only 


this ion for foreign machinery and implements to 
cool down, owing to the want which soon manifested itself of 
good practical mechanics, able not only to put up the 
machinery but to repair the same, and on the other hand 
owing to the ignorance of the proprietors as to the local con- 
ditions of their farms, they ordered from abroad 
quantities of machinery and im ents which did not of ot 
answer to the requirements of the soil, the habits of the 
labourers, and other economical conditions of our hus . 
Still, notwithstanding these negative results, the agitation 
favour of an extended use of agricultural machinery and im- 
a did not pass without effect. A few native capital- 


having becothe of the the 
business operations agents in agricultural 
implements and machines, and having noticed the 


passion, which on | the 


the proprietors towards the activity of these agents, and be- 
sides perceiving in many localities in Russia a scarcity of 

i , pointing to the ity for abridging manual 
labour and substituting the same with machines, 
form mechanical: works of their own. Soon there appeared not 
only ‘an extension of uction in the existing mechanical 
works, but a more or rapid increase in the number of 
these establishments in Russia. This is proved among other 
things by the circumstance that their number in 1863 was 
only 76, in 1872 it reached already 111. In order to judge of 
the Pe ae in the adoption of various agricultural machines 
in the South of Russia, almost at the commencement of the 
movement, may be taken the following data 
Bessarabia :— 


There were in use in Bessarabia In 1870, In 1871. 
machines .. ., 56... 74 
M machines . 9 ub 
Horse rakes .. oe 87 1460 
Hay: ng 170 186 
Hand thrashing machines 170 186 
Horse thias! ™: 42 & 


At present the aggregate number of mechanical works in 
Russia, including Finland, is 113. But besides these works, 
which supply principally our large husbandries with 
machinery implements more or less perfect, there exist 
us the depéts, are of 
foreign agricult machinery, implements, and appliances. 
Among Ser metivctines should be noticed the agency trading 
under the titie of “Rabotnik” (the ‘“‘ workman” or 
‘‘labourer”), established in 1866 at St. Petersburg, which 
does an extensive business through Russia, and which has 
also a branch at Moscow. Then come the English firms, who 
also do a considerable trade in our country: Ransomes, 
Sims, and Head; Clayton and Shuttleworth ; Marshall and 
Sons; Robey and Co.; Garrett, &. The Russian firm 
firm of Butenop of Moscow", established some fifty years ago, 
also figures very prominently in this business. Itogether 
there are some 55 of these de the greatest number of 
which are to be found in St. Petersburg, Moscow, Odessa, 
Kharkof, and Kiel, and then there is one of these depéts in 
each of the following towns : Berdichew, Jitomer, Taganrog, 
Kowno, Dunaburg, Elizabetgrad, Kremenchourg, Jmerinka, 
Rostof on the Don, Nikolaef, Vinnitsa, Bieltsi, Ekaterinoslaf, 


. Yalta, and lately in Smolensk, where the depdt is attached to 


the Smolensk agricultural society.” 

‘*It should be noticed that between the depéts and the 
Russian mechanical works there is this essential difference, 
that in the establishments of the first kind one can obtain 
only agricultural machinery and implements, while in the 
depéts one can obtain besides all kinds of appliances required 
in special economies; for instance, at Mr. Vabel’s depdt, at 
Yalta, are sold all kinds of gardening instruments and 
appliances used in the cultivation of the vine; in the depdt 
necessary iances for dai rming, ..This speci 
character of the depéts renders ‘them’ exceedingly useful, 
especially at the present moment. Many. farmers are 
turning their attention to the establishment of several 
collateral branches of rural economy. Notwithstanding the 
existence in Russia of some forty-five agricultural societies, 
only two of them have come to the support. of these useful 
depdts—the Smolensky Society, and the -St, Petersburg 
meeting of practical agriculturists and landowners, who were 
the promoters of the ‘‘ Rabotnik” agency in the above capital. 
The activity of the mechanical works and depdts exercises no 
little influence on our husbandry, which is proved among 
other things by the extension in these farms of agri- 
cultural machines of improved make. So, for instance, 
we know that out of all these various machines the first that 
became to be adopted were horse-power thrashing machines, 
of various constructions, and besides of Russian manufacture ; 
and then came the employment of foreign machines: These 
machines were employed first of all by the proprietors in the 
western boundary countries and the central black soil region 
of the central provinces of Great Russia. In the provinces of 
New Russia, with the extension of eee growing mate of the 
lange proprietors, from the primitive method of thrashing with 
rollers and horses, have over direct to the use of steam 
thrashing machines. About the year 1860 we find these 
exceedingly useful machines prevailing in most of the large 
farms. After the horse thrashing machines followed a 
demand for winnewing machines, machines, and 
horse-rakes, which articles form with us at nt the 
indispensable appurtenances of every more or less decent 
economy. Up to 1870 the majority of the large Russian 
farmers contented themselves with this kind of machinery. 
As regards other implements used, for instance, for the 
cultivation of the for sowing and harvesting corn, they 
were only used to a small extent by various separate 
economies in different provinces of Russia. Ploughs, reaping, 
and even mowing machines, were to be met with at that 
period in some isolated economies of the central and southern 
provinces ; bat. the neighbours, it appears, were not to be 
tem with machines. An exception to this were 
the localities situated in the so-called beetroot su; region, 
where deep subsoil ploughing is adopted and a regular system 
of sowing. . This is the reason why common subsoil ploughs, 
cultivators, drills, &c., came into extensive use in this part of 

country,” 

‘* During the last:few years we notice a more general employ- 
ment on large estates of Fe and to some extent of mowing 
machines, as well as.of drills and machines for sowing broad- 
cast.. In the provinces of New Russia, where there is a great 
scarcity of manual labour, steam thrashing machines are 
employed op an extensive scale. However consoling may be 

or agricultural machine implements, yet ry 
are far from sufficient. ‘Although we can now command 113 
works scattered in different localities in Russia, in which 
is is easy to produce yearly a good number of pe 
harrows, thrashing machines, winnowing machines, &c., and 
although we possess 55 depéts which can supply us with any 
amount of foreign implements and machinery of every possible 
construction system, at the same time it must not be for- 
gotten that up till now all this exists principally. only for a 
very few, and as it were privileged farms p quite 
im an exceptional position, and that consequently the 
immense majority of the other economies which are in a 
position. diametrically opposite to the former are quite 
unable to avail themselves, and in fact do not avail themselves 
of the benefite offered. by these establishments. As a proof 
that..the. immense majority of our farms, especially the 
smaller ones, do not avail themselves yet of the productions 
of our mechanical works and depdts, may serve the following 


vi * The firm is now Exail Laphart and Co. 
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gan to 


not very flattering picture* of the prevalence in the principal 
agricultural regions of Russia of various implementst of 
primitive construction for turning over the soil. It appears 


that Russia may be divided in this respect into three 
regions: in the north and north-eastern prevails the 
so-called Kossoulia and wood harrow of di mt kinds; in 


the middle region lying to the south and south-west is used 
the Sokha and wood harrow with iron teeth; and lastly in the 
southern region with its little Russian population is 
employed the little Russian plough called Ralo and wood 
harrow with iron teeth; in the northern of Little 
Russia, where instead of oxen horse power is used, this Little 
Russian plough is of smaller size. A variation of this ploogh, 
forming as it were a transition to the Sokha, is under 
the name of the Lithuanian plough in the Southern provinces 
of White Russia; and lastly the little Russian of 
smaller dimensions prevails also within thesouthern bo ies 
of the Eastern part of Great Russia.” 

“Such is the extent to which is diminished, airmen at 
least, the importance for Russian rural economy of a whole 
series of Russian mechanical works employed in the manu- 
facture of agricultural machinery and im ents, . The 
limited activity of these works is confirmed by the follow- 
ing data of the importation of foreign machinery and par wl 
ments point not to a decrease in this importation, but rat 
to an increase :—In 1869 the importation was of the value of 
$11,000 roubles, while in 1871 it reached 1,042,828 roubles, and 
in 1873, 1,546,000 roubles. At present the importation reaches 
3,000,000 roubles yearly. In this case the question natu- 
rally arises, What is the reason of this non-e iveness 
of the trade, of these establishments, and what is itin par- 
ticular that prevents the extended use of improved icul- 
tural implements and machinery of Russian construction in 
the majority of our husbandries? The reason of this is first 
of all the unsuitableness of the localities where the works 
have been established. Looking at the local conditions of 
these localities, it is easy to see that in the majority of cases 
the founders of these establishments concerned themselves 
very little as to the extent to which the conditions which 
were to surround their future production could promote or 
hinder their success. In reality it is difficult, if not quite im- 
possible, to account for the existence of mechanical construction 
establishments in such towns as for instance Vologda, Riga, 
Lublin, Plotsk, Kowno, Kostroma, Voronej, Ekaterinoslaf, 
Orel, Pensa, Romni, Tcherpovets, Kassimof, &c., and yet 
such works are established there. Asa matter of course, the 
ao of agricultural machinery and implements in such: 
localities, entirely deprived of the necessary raw material, 
iron and wood, must cost the manufacturer twice as much as 
it would if it were conducted in a locality abounding with 
raw material. Besides, in the absence of this important con- 
dition, it will be difficult for the manufacturers to answer for 
the quality of the raw material employed in the production 
of this or that article, owing to its having been found in the 
market by chance, and where there is no selection possible. 
In view of this circumstance, it is not in the least surprisi 
that the majority of our works, being so unfavourably situa’ 
as regards the place of agape turn out machines, 
the raw material of which is usually of very doubtful 
quality, which, as a matter of course, decreases the useful- 
ness for work of the machine or implement itself. At the 
same time it should not be forgotten that the alleged un- 
suitability of the said articles increases also in consequence of 
the existence of another condition unfavourable to the success- 
fal activity of mechanical construction establishments, con- 
sisting in the want in our country,-not only of experienced 
foremen able to superintend the business of production in a 
rational manner, but even of common mechanics used to execute 
properly the work entrusted to them. Unfortunately our 
constructors—at least the greater part of them—not only do 
not acknowledge, but do not suspect even that the merits of 
a machine or implement depend upon the observing the condi- 
tions of a rational system and good workmanship, and there- 
fore trusting too much to the system itself, aaneelly if at a 
certain moment it has obtained the approval of sworn techno- 
logists, and paying little or no maed to the construction, by 
this means deprive the buyer of every confidence in the article 
which he is purchasing, which of course may easily happen if 
he has allowed himself once to be deceived. This total want 
of a guarantee of the quality of the articles turned out of 
Russian mechanical construction works doubtless forms 
another condition which must certainly interfere seriously 
with the sale of these productions. Among other unfavour- 
able circumstances which surround the geodaction of agricul- 
tural machinery and implements in Russia is the absence of a 

roper division of labour. The matter is this, that pursuing 
in the present case the most complicated tasks, endeavouring 
to execute orders for machinery and implements of every 
description—for instance, every variety of ploughs and other 
icultural implements, as well as winnowing, corn- i 
rashing machines, and even reaping and mowing machines, 

the manufacturers thus place themselves in the om 
tion of persons who cannot conscientiously execute orders, 
ag each variety of plough or each machine belonging to a 
certain system contains such a multitude of details that to 
manage all this material for a single manufacturer is utterly 
impossible, and besides every business requires a certain 
amount of practice, experience, and certain knack in doing 
things; and where can this practice be uired with the 
constant change from the manufacture of one kind of machine 
to another? There is also another cause which militates 
against the sale of our machinery and implements—the high - 
ee for railway carriage and the want of branch lines or 
tramways leading to the main lines, The great majority of 
the psi are situated in towns and are perfectly isolated 
from the villages, in consequence of which the inhabitants of 
thelatter, being principally illiterate peasants, are unacquainted 
with any publications treating upon rural economy—which 
are besides very limited in number aud are far from popular— 
or newspapers, know nothing of the usefulness of this or that 
machine or implement, not even of the existence of the 
makers that produce them, On the other hand the mann- 
facturers do not interest themselves in the least in making 
known their articles anne the mass of the consumers. 
Their efforts in this regard do not go further than the 
composing of puffing advertisements usually distributed with 
the r newspa) an works on rural economy. With 
such a system of advertising, the only way for a village 
inhabitant to become acquainted with a certain machine or 
implement is the acquiring of the same by some neighbour or 
other, who is generally a large proprietor, and whom not every 
one is in a position to imitate, 


investigation of the present state of rural economy and rural productive- 
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cussing the - means for promoting the iron . 
which machinery construction was.deemed the most impor- — } 
tant of all. The conclusion arrived at and the resolutions 3 
8. 
| 
| 
| 
| 
mical consideration whatever, produced.in a short time a large 
number of intermediaries or j im- | 
gh 
- | 
these agents, together with other circumstances, began u- | 
ally to cool the ardour of the large husbandries. The int | 
diate cause of this change may be ascribed first of all to the | 
character of the agents, who, taking advantage of the jgno . 
or work, but even for common experimental trials. _ Beside: ! >. 
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BERLIN.—Asuer and Co., 5, Unter den Linden. 

VIENNA.—Messrs. Geroip and Co., Booksellers, 

LEIPSIC.—A. Twiztmryer, Bookseller. 

NEW YORK.—Toe Witmer and Roceks News Company 
31, Beekman-street. 


TO OORRESPONDENTS. 


. F. P.-—We know nothing what the hine in questi 
R. R.— We cannot undertake to decide whether the patent to which you 
is covered by your previous patent or not. Consult @ solicitor and act on 


T. (M Sold .ch h 


.T. ).— We cannot open our columns to the discussion 
of your claims to be the first designer of the works in question, If the 
company has wronged or defrauded you in any way, and while acknow- 
ledging its obligation declined to “ send you one farthing of money,” you 
can urge your claims in a court of law; but for our readers the merits of 
such a case have really no interest whatever ; and if the company is as 
dishonest as you seem to assert, it is certain that no Cant teledeen 
= in any journal would do you good. If the company has you 
sue it, 


CIGARETTE MACHINES. 
(To the Editor of The Bngineer.) 
Sir,—Could ong correspondent inform me where I could buy the most 
im; cigarette making machinery? A. C, 
une 
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THE STRENGTH OF RAILWAY BRIDGES. 

On the night of Thursday, the 17th inst., a ve 
alarmi scoldent occurred on the Hereford, Hay, pos, | 
Brecon way, @ branch line worked by the M idland 
Company. A bridge of three es, which carries the 
line across the river Wye at a point between Hay and 
Brecon, gave way, and a train fell into the river. 
The unfortunate engine-driver was killed on the spot, and 
the stoker was terribly injured. It is not yet quite cer- 
tain either why or when the bridge fell. A very heavy 
train of twenty-four carriages filled with passengers had 

over it a few hours before. The river was in 
ood, and it is supposed that the foundations of the 
ey were undermined and carried away; and that 
the bridge possibly had fallen before the goods train 
reached it. On these points information, now lacking, 
will, of course, be forthcoming in due time. Mean- 
while we have presented for our consideration the 
broad fact that a railway bridge has fallen; thata 
train has gone into a river with a t destruction of 
property and the loss of life, and. that @ passenger 
train might just as well have gone in as a 8 train, in 
which case probably two or three hundred lives 
would have been lost instead of one. The circumstances 
of the accident are in no wise unique. A trumpery little 
bridge near Beckenham broke down because of a flood 
some years ago and many lives were lost. The Ash- 
tabula accident in America is no doubt fresh in the minds 
of many of our readers. The Tay Bridge we need 
hardly name, Last year two bri 
and the other at Aber in North 
nothing but 


ales, were washed 
away, so to speak, and i 


ly excessive 


t| propped with timbers extendi 


one at Llandulas | Som 


vigilance avoided one frightful calamity or two; and we 
think we are justified now in asking whether railway com- 
panies and their engineers attach sufficient importance to 
some points connected with bridges? and whether a great 
many bridges might not be found all over the country 
which are really unsafe? 

There are in Great Britain thousands of little valioay 
bridges, varying in span between 20ft. and 80ft., whi 
were put up many years and which have received 
scant attention since ; not a few of these bridges must 
now be in a more or less dangerous condition. It is not 
difficult to prove this statement. By the Board of Trade 
rules wrought iron must not be strained to more than 
5 tons per square inch in a girder, and cast iron should 


ait} not have much over 1 ton per inch put on it. Now 


there are railway bridges in this country which have been 
standing for over thirty years; some of these are 
nearly f a century old. Let us confine our 
attention to the more recent bridges. These were put u 

at a time when the greatest weight of an engine an 

tender together did not much, if at all, exceed 40 tons. 
km Fak tons for an engine and 15 tons for a tender 
were abnormal weights rather than the reverse. Bridges 
of lessthan 60ft. span would take such an engine and tender 
upon them, and this weight of 40 tons or thereabouts 
represented the maximum strain which they had to bear, 
and for which they were cal 


culated. But as time went 


on, heavier and heavier engines were built, and there are | board 


express engines and tenders on the Midland Railway, 
for example, now which weigh together as much as 
72 tons, and these will still stand on- a 60ft. bridge. If 
we assume that the live load on such bridges amounted 
to 3 tons on the inch—the dead load being 2 tons—with 
40 ton engines and tenders, then with 72 ton loads the 
strain will be not 5 tons, but 7°4 tons, which is perhaps 
not a safe load. Again, there are certain little bridges 
—the fall of any one of which would wreck a train— 
which at the most would not take in more than two pairs 
of wheels of an engine. The greatest oe they would 
have to bear thirty-five years ago would have been 
about 18 tons ; now it will reach 25 to 28 tons. If the 
original strains due to the live load on the girders, mostly 
cast irou, was 10cwt. perinch, it must now be 15°5 cwt., and 
like reasoning applies to abutments, and piers, and founda- 
tions. Not long since we occasion to examine several 
small under bridges on a main line of railway. None of 
them was more than about 20ft. span. In every case we 
found the brickwork of the abutments shaken, and the 
landings on which the girders rested cracked. There was 
no immediate danger that such bridges would give way, 
but there was certainly no security that thsy would not. 
We have every reason to think that our large bridges are 
all safe, and the fall of the Tay Brid will make them 
safer t. ever, because they will more carefully 
looked after. For example, it is stated that one eminent 
consulting engineer has ordered no less than 1000 tons of 
iron for wind ties and other devices for strengthening 
bridges, since the Tay Bridge fell. The true danger lies 
in the small under bridges, and it has been brought about 
by the age of the bridges and the augmented loads which 
4 have to carry. . 

he danger is by no means confined to the girders. We 
could point out a bridge now not ten miles from London 
which has a span of about 18ft. It consists of four cast 
iron girders resting on brick abutments. This pete 
became eng Bhs the brickwork some years ago. It 
would have been desperately inconvenient to stop the 
traffic to rebuild it, and it was quite clear that settlement 


-of the foundations was the cause of the trouble. The 


road which it s is never used, so the bridge was 


across between the faces 
of the abutments and keeping them apart. It has been 
so propped now for a long time ; but by-and-by this 
bridge will become very unsafe, if it is not unsafe now. 
All over the country may be found small bridges with 


ali | the brickwork or stonework of the abutment faces shaken 


and split ; arches may be seen split right through. We 
could cite one case where a viaduct is split from one end 
to the other. It has been tied together with transverse 
iron rods, but it is exceedingly doubtful if this viaduct 
is fit to be run over at high speeds by heavy trains. 
Every now and then we hear of a bridge tumbling down, 
as for example that at Lilandulas, or that over the 
Wye, and it is urged that the fall was quite unex: 
pected, and that the flood must have been abnormal 
or it would not have gone; the truth being all 
the time that there was nothing abnormal about the 
flood, but that a process of deterioration by wear and 
tear had tome from the first, and that this was immensely 
accelerated by doubling the strains, or nearly doubling 
them, for which the bridge was desi . The floods 
every winter did a little harm, and at floods, vibra- 
tion, and undue strains, all acting together to the same 
end, pera down the bridge. If its fall. was not 
anticipated, that was because ineers in did 
not realise the nature of the conditions under which it 
was worked. We do not mean to assert that floods may 
not arise which baffle all calculation, and carry away 
bridges like reeds ; but such things are very rare, and 
when one flood carries away a it may be 
taken for granted that other floods previously run 
past it and did it some injury by scouring the founda- 
"When Capt, Tyler inspected the Bristol and Exe 
en Capt. Tyler ins: e Bristol an ter 
Railway a few years, before it was handed over to the 
Great Western Company, he discovered and made out a 
list of 20,000 defects, each defect more or less 
dangerous. For the most part they were in the perma- 
nent way. On our best lines the ent way is kept 
in very admirable condition, and it would be difficult in 
100 miles of sich roads as the Great Western, Midland, 
or London and North-Western to find a dozen serious 
defects. Is it quite certain that as much may be said of 
the bridges which carry this excellent permanent way ? 
6 years ago we saw an iron bridge taken down and 
replaced by one of greater strength. en the removed 
‘bridge came to be taken to it told a story 


“enough,” asan engineer present said, to “make one’s flesh 
ereep.” Cracks and corrosion spoke volumes. [t is the 
practice now to have bridges of all kinds examined 
almost daily ; and we believe that on most lines the 
engineer-in-chief, accompanied by assistants, makes 2 
tour of inspection once a year, and reports accordingly 
to his directors. Such examimations may have 
averted many accidents ; some they have not averted. 
It. might cost much money to carry out a special 
Poy in which ballast would be taken up, founda- 
tions _ lai rivers carefully sounded and their 
bottoms bored, brickwork opened out, culverts stripped, 
and in a word. thorough examination made. But this we 
do know, that unless something of the kind be done, 
accidents will occur, and they will occur with increasing 
peanene as weights and speeds increase and age steals 
by degrees on the brid 

do not tumble down for nothing, but the perfunctory 
inspection of a milesman can hardly be regarded as 
guaranteeing the security of such structures. 


SHIPS’ PUMPS, 

THERE is good reason to suppose that a great many 
steamships are lost at sea simply because they have not 
pumping power enough to keep them afloat. A leak is 
sprung, the water rushes in, and in less than ten minutes 
it is found that the means which exist for getting it over- 

are wholly inadequate to the required end, and so 
the ship sinks, It admits of being proved, however, 
that in all steamers there is sufficient power available to 
overcome a tremendous leak if only it were : 
St Let us take the case of a steamer with a dis- 
placement of, say, 3000 tons, propelled by engines indi- 
cating 600-horse power. This is about the type of a 
modern cargo Atlantic steamer. Let us furthermore 
suppose that she is divided into four compartments by 
three watertight bulkheads, and that her cargo is of such a 
nature that the filling of any one compartment will sink 
her. We have here most unfavourable conditions. We 
shall further assume that 400 tons of water will suffice 
to fill a compartment. How long such can be 
afloat after springing a leak depends on the size of the 
leak and the power available to get the water out of her 
as fast as it comes in. The weight in pounds of 400 tons 
of water is 896,000. It is necessary that the water be 
kept below the floor plates in the stokehole, and that it 
be delivered well above the level of the sea outside. We 
shall not err if,we assume that it must be lifted 20ft.; 
then 20 x 896,000 = 17,920,000 foot pounds. To remove 
all the water required to sink the ship in one minute 
would require 543-horse power indicated ; or allowing 
that the efficiency of the pumps was but little over 
50 per cent., then 1000 indicated horse-power would be 
needed. To remove it in two minutes 500 horse-power 
would be required ; to take it out in ten minutes 100- 
horse-power would suffice. Now, as has already been 
pointed out by a correspondent, a hole in a ship's side 
will usually be jagged and uneven, and very unfavourable 
for the influx of water. rp it will probably not be 
in the ship’s bottom, but igher up. Let us assume 
nevertheless that the leak is 19ft. below the surface. 
Water cannot flow through an orifice 19ft. below the 
surface at a greater velocity than 35ft. ina second. But 
35ft. of sea water weighs 1 ton. If the hole in the ship’s 
side had an area of one square foot, and nothing was 
done to get the water out, she would float 400 seconds at 
the worst, or nearly seven minutes ; and to prevent her 
from sinking at all 143-horse power would suffice. For, 
as we have seen, 1000-horse power would pump out 
400 tons on minute, but only one-seventh of this quan- 
tity could enter under the conditions stated. We have, 
however, now to consider two very important points. 
The first is that a hole one square foot in area and 19ft. 
below the surface could not 35 cubic feet of water 
per second ; the second is that as the ship filled up with 
water the difference between the level of the water 
within and without would become less and less. It is 
true that the gradual sinking of the iy j would tend to 
augment the difference, but in —_ of this the water 
would for the reason stated enter slowly and more slowly 
as it rose in the hull. 

To obtain the true rate of influx of the water through 
a hole in a thin plate like a ship’s side the theoretical 
velocity of 35ft. per second given above must be multi- 
plied by the coefficient 0°62. It therefore becomes 21°7, 
or, a8 minute accu is not necessary, let us say 22ft. 
per second. Thus a hole one foot square would admit 
22 cubic feet of water per second, or 1320 cubic feet per 
minute, weighing in round numbers 38 tons, Our p 
would under the conditions float ten minutes, and by the 
expenditure of 100-horse power in pumping she would 
not sink at all. A hole with an area of one square foot 
is a respectable serene. Thus it represents a crack 12ft. 
long and lin. wide in the side or bottom of a ship; or it 
means the opening of a seam 4in. for a length of 24ft., or 
it means the beacking in of a p'ate along a rib for a width 
of 3in. and a height of 4ft., all equivalent to leaks large 
eno’ to sink a large steamer in ten minutes, and we 
see that by the expenditure of 100 horse-power only, or 
one-sixth of the whole power which the boilers can exert, 
the ship which would sink in ten minutes without pumps, 
can be kept from sinking at all. 

Now it is not too much to say that there are half-a- 
dozen of steam pump in the market which would 
occupy little useful space, and which could easily be 
worked up to 100-horse power, and which moreover could 
be s at a moment’s notice—the moment, in fac 
there was water enough in the bi We have, it w 
be seen, to get rid of 22 cubic feet of water per second. 
The barrel of a pump making sixty single strokes per 
second must, therefore, have a diameter of, say, 2ft. 3in., 
and a piston stroke of 5ft. 6in. Nothing very gigantic. 
The well-known steam pumps made by Messrs. Hayward 
Tyler and Co., and by Messrs. hie ye may be taken as 
suitable for the required pu an they ve both the 
advantage that they will work under water, so that even 


if the water rose suddenly before they could be started, 


Bridges originally well made 


roperly 
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would appear to lie with the centrifugal pump, which, 
certain disadvan to which it is 

ither a Tangye 
or a Hayward Tyler and Co. steam pump can be started 
at once without charging, and this is a matter of vital 
importance when it is borne in mind that the loss or 
safety of the ship may depend entirely on whether a 
ump can be started in five minutes or in one minute. 
he good point in favour of the centrifugal pump is that 
working at a high speed it may be of very small size and 
yet of great cagecd ; and that the cylinder may be raised 
a considerable height above the level of the floor plates, 
so that there is small chance of its being drowned. The 
disadvantage is that the pump may be found uncharged 
just at the critical moment. What we wish to 
advocate is the fitting to all steamers of a separate emer- 
ney pump, and the great objection to such pumps is 
that when wanted they may be found useless, and_this 
appears to be specially true of centrifugal pumps. When 

e ship begins her voyage, no doubt the chief engineer 
may see that the pump is charged, and it will be 
assumed that the foot me is tight. But it is almost 
impossible to make a foot valve perfectly tight, and 
80 leakage will go on; and, as we have said, just 
at the critical moment the pump will not start. Bat let 
it be supposed that the foot valvé does not leak; then 
another risk presents itself. A ship is run into, we will 
say, or springs a leak, and the engineer on watch in the 
excitement of the moment does at once what he ought to 
do half a minute later. He starts the pump before the 
water has time to reach and cover the suction. The result 
is that the water in the pump is thrown out of it, the 
pump draws air, and by the time the suction orifice is 
really covered the pump cannot act. From this objection 
~ pumps are entirely free. There are pumps to 

had which will not run away even when drawing 
air, and if they were started ten minutes before 
the water reached them no harm would be done. We 
are not in a position to say what is the precise size of piston 
pump and engine combined —made by any maker—which 
will lift say 60 tons of water 20ft. per minute, but we 
know that the size of such a pump cannot be so great 
that room could not be found for it on board a 3000 ton 
steamer. 

Before concluding we would point out that it 
is essential that adequate means of withdrawing the 
water from any particular compartment to the pump 
ought to be provided. We heard not long since of a case 
in which a ship was nearly lost because attention had 
not been paid to this matter. The vessel in question had 
unusually powerful bilge pumps ; she sprung a leak one 
night in the compartment forward of the boiler room. 


_ From this there was only a 2in. drain pipe to the engine- 


room bilge, and this proved entirely inadequate to carr 
the water off fast enough. The engineers had to wor 
for life and death to get a hole cut in the bulkhead to let 
the water out, there being no door below the main deck 
in the bulkhead, The bilge pumps of the main engines 
and two powerful donkeys together just sufficed to keep 
the leak under until a port was reached in about two days, 
and the leaking seams were caulked. We have found it 
impossible to go fully into this question, but it is one of 
the utmost ms gee and it is even highly desirable 
that the Board of Trade should require adequate means 
of ‘pumping to be provided in ev: steamer. What 
o ae ” may imply is a question that would be easily 
settled, but we think it is not too much to expect that 
one-fifth of all the power in a steamer ought to be ayail- 
able for keeping her aficat. One steamer saved would 
pay twice over for all the steam pumps in a fleet. 


NEW OCEAN STEAMSHIPS. 

Tue three principal steamship companies whose steamers 
sail between Liverpool and New York will require to_ be 
even more than ever on the alert, if they still intend to 
monopotise the carrying of first-class passengers across the 
Atlantic, a large majority of whom will always give the pre- 
ference to steamers that make quick passages. Had the 
latest Guion liner Arizona not met with the mishaps she 
has, her success as the fastest and most popular vessel on the 
route would have been assured-—and after all she can be pro- 
nounced to be a success. It may be expected, however, that the 
City of Romeand Serviamay prove to be more popular steamers, 
yet it may be presaged with confidence that they will be on 
their part eclipsed at an early date by another steamer, which 
we have reason to believe is being arranged to be built for the 
Guion line. She will not be so large as either of the vessels 
building for the Inman and Cunard lines, and in this, we think, 
pradence is displayed, bat a greater propelling power will be 
obtained. While the Inman steamer now building is to have 
forty-eight furnaces and the Cunard steamer only thirty-nine, 
their rival ‘will have fifty-four, so that if the engines an 
other arrangements are in suitable proportions, as we do not 
doubt they will be, she will realise a greater speed than any 
vessel engaged in the Atlantic service does at present, or than 
the vessels now building can be expected to reach. She is to be 
fitted up for 350 first-class’ passengers, having accommodation 
in the dining saloon for 300 forward of the engine and boiler 
spaces, while at the after end there will be saloon and State 
rooms for fifty second-class passengers. The boilers are to be 
nine in nomber and double-ended, and the vessel, which is to 
be about 500ft. long, 50it. beam, and 38ft. deep, is to have four 
masts, and two fannels, the latter being 12ft. in diameter. 
It is probable she will be built on the Clyde. ‘The 
P. and O. Company seem at last to be alive to the neces- 
sity of modernising its fleet-—not before time. Were it 
not to do so after the statement in the House of Commons by 
the Postmaster-General on the 15th inst., that the speed of 
its vessels was only 10} to 11 knots against the Orient 
line’s speed of 14 to 15 knots hour, it would: assuredly 
sustain a furtherloss of prestige. It appears that it has 
at the present time five steamers building, two, at least of 
which are to have a speed of 15 knots; and as it is about 
to give out other four orders, we may anticipate that in the 
course of a year or more the company will have placed its fleet 
ia such a state of elliciency, eapecisfly speed, as to 
render it impossible for anyone to make such an unfavourable 


EXHIBITION OF APPARATUS FOR THE UTILISATION OF 
GAS AND ELECTRICITY, GLASGOW. 

ARRANGEMENTS are being made for holding an exhibition of 
app3ratus for the utilisation of gas and electricity, in the 
arnbank Drill Hall and Grounds, Glasgow, from the 28th 
September till Monday, the 25th October next. A large number 
of scientific men are interesting themselves in the exhibition, 
and it is to be hoped that the tests of the various gas appa- 
ratus will be systematically carried out, so as to be of some 
ent value. The range of subjects to be illustrated by 

the exhibition will include tus, appliances, models, 
or drawings connected with ny coal gas, its manufacture, 
purification, storage, distribution, regulation of pressure, and 
measurement ; its utilisation in lighting, heating, cooking, 
ventilating, and as a motive power; photometric testing of 
or other sources of light, residual products of gas manu- 
eaten, coke, tar, benzole, aniline dyes, ammonia, salts, &c. 
(2) Oils, oil candles, their manufacture and use, for 
lighting, heating, cooking, and motive power. (3).Electricity, 
its generation and application for lighting, telegraphy, 
and motive power. (4) Hydraulic appliances, motors 
suitable for comparison with gas motors, aid apparatus 
for the measurement and reflection of the flow and 
pressure of water. (5) Architectural appliances, more 
especially those which relate to lighting, ventilating, heating, 
aud lightning conduction, and architectural ironwork, and 
sanitary appliances such as can be exhibited in the open 
and (6) miscellaneons ap’ tus, such as gas- 
ighted buoys, fog-horns, miners’ safety lamps, fire-damp 
indicators, and apparatus for lighthouse illumination, and ven- 
tilation of mines. The other exhibitions, which will take 
place later in the season, and extend into next year, is of a 
still more important character. It will embrace—Shipbnilding 
—models, sections, drawings, and plans of vessels, or parts of 
vessels of all classes, materials used in construction, tests of iron 
and steel. Equipment : Ropes, buoys, windlasses, anchors, 
chains, canvas, hoisting gears, and boats and ern 

apparatus. Engineering: Models end parts of engines an 
ropellers, models of boilers and appliances connected with 
ilers, steam generation and fuel consumption, boiler plates, 
steering apparatus, water distilling apparatus, drawings aud 
photographs of engineering appliances. Royal Navy: Models, 
ordnance and arms. Navigation: Nautical appliances, chro- 
nometers, com; logs, sounding apparatus, lights, charts, 
flags and si meteorological apparatus, models of docks, 
harbours, and lighthouses. Artisans’ Department: Prize 
coipetition for models of vessels, and engines, Historical : 
Models and objects illustrating the history and progress of 

shipbuilding, marine engineering, and navigation. 


THE NORTHERN CRUDE IRON TRADE. 

Som surprise has been expressed at the fact that whilst 
the production of crude iron in the Cleveland and Durham 
district continues on a scale which is the largest known in the 
history of the trade, there is no increase of the stocks. Buta 
little reflection and the remembrance of a few facts should 
lessen that surprise. The p t production of pig iron in 
the Cleveland and Durham district is rather under the rate of 
seven thousand tons daily. Out of that for some time the 
exports and shipments from the port of Middlesbrough of 
iron in its crude state amount to close upon three thousand 
tons daily on an average. All this except a very small 

rtion is Cleveland iron, There remains, therefore, about 
our thousand tons daily for use in the home trades, for ship- 
ment from other ports, and for sending inland by rail. It is 
very ditficult to decide as to the exact quantity thus disposed 
of, but it will be probably within the mark to say that at 
present one-third of the four thousand tons is used in the 
mills and forges of the district; and as in the total pro- 
duction there is included Bessemer iron, it is also 
probably within the mark to suppose that another third is 
used at the steel works, or is sent out of the district 
in the shape of ingots or blooms. Hence the quantity 
remaining is not too much for that applied to other 
uses—for local foundries, and to be sent out of the district in 
other modes than by shipment from the port of Middles- 
borough. Whilst there is this demand for crude iron from 
other districts, and for manufactured iron and steel in the 
district, there is not such a pressing need for that reduction of 
the output in the North which havethought indispensable. 
At present the chief dependence of the local malleable iron trade 
is on the requirements of the shipbuilding trades, and there 
seems at present no falling off in this direction ; indeed, in 
some of the most prolific yards there are orders in hand, the 
completion of which will occupy the greater portion of the 
present year. It is remarkable that the collapse of the 
demand for iron for the United States has not marked itself 
more fully on the trade of the North; but this is owing to the 
fact that there has been less dependence directly on it there 
than in some other centres of the trade; acd the ual ces- 
sation of American orders has been followed by the receipt of 
large demands for pig iron from other manufacturing districts 
at one and abroad. For the present, then, the crude iron 
trade of the North seems to be less affected by the withdrawal 
of American orders than could have been expected; but it 
remains to be seen how long the briskness in the home con- 
sumption of iron will continue, as on it now largely depends 


d | the fature of the northern crude iron trade. 


ECONOMICAL ARBITRATION. 

ARBITRATION, as a panacea for industrial ills, has not been 
the unqualified success its apostles predicted and its advocates 
desired. It has always been a slow and costly process, and 
the arbitrator’s award has frequently been as obnoxious to 
the one side as to the other. This has been particularly the 
case in the coal trade disputes, in which the award has very 
rarely been the means of amicably terminating disputes. A 
new form of arbitration adopted at the Thorncliffe Collieries, 
near Sheffield, deserves attention. A reduction of 3d. per 
ton was proposed by the employers, who frankly told their 
men that the pit was not paying. The men are opposed to 
any reduction on the nd that their wages are at present 
insufficient to keep their wives and families. It was ulti- 
mately agreed to submit the dispute to a novel form of arbi- 
tration, and sensible as novel. It was agreed that two per- 
sons, both practical miners, should be appointed to make a 
pernonel inspection of the workings, one person to be ‘elected 

y the masters and another by the men. These persons will 
afterwards make a report stating what prices, in their opinion, 
would be fairly remunerative for getting coal in the pit. 
This will positively be the most economical and effective bit 
srbitration ever done in the South Yorkshire coalfields—if 


Nautisch-technisches Wirterbuch der Marine. Deutsch, Italien- 
isch, Franzisisch und Englisch. Bearbeitet von P. E. 
Dasovicn. Pola: W. Schmidt. 1879. 

Tuts is a nautical dictionary in four languages, German, 
Italian, French, and English, now in course of publica- 
tion in parts. It will, when completed, form two 
volumes, the first containing the German and Italian 
vocabulary, in a single alphabet, and the second the 
English and French division arranged in a like manner. 
After a careful examination of the which have 
reached us, we can say that it is certainly the best book of 
the kind which has ever come under our notice. Great care 
has been exercised in the compilation, and it appears to be 
thoroughly sound, but we hope that the value of our 
criticism will not be lessened if we admit that we 
are unable to pronounce any opinion on the correctness 
of the renderings in English, French, German, and 
Italian of the various words of command to the man at 
the wheel, nor of those in the manual exercise for the 
corps of marines. Some of these, of course, defy trans- 
lation, for the simple reason that the drill is not the same 
in the armies of all nations, These remarks will apply 
to other classes of terms, as, for instance, those denot- 
ing the rank or special duties of various officials. 
The words relating to naval engineering are as a general 
rule perfectly correct, and the errors are not of sufficient 
magnitude to mislead. The usefulness of the work is 
greatly increased by the number of complete phrases 
which are given in connection with various words in 
common use, and likely to be wanted when refitting or 
taking in a cargo in a foreign port. 

We notice occasionally a po ade of meanings, and 
very often the author having given the right word, pro- 
ceeds to give one which is not right. For instance, we 
find under “asterismo,” the English equivalent given as 
“constellation,” which is perfectly correct; but the 
author also adds “asterism,” which belongs to the domain 
of physics, and means something quite different. A few 
hours spent by an English expert on the revision of each 
part would be sufficient to remove these blemishes, and 
also to correct such obvious errors as “Germain” silver, 
“leap” instead of “lap” of a valve, where the author 
was obviously misled by a supposed analogy with “lead.” 
The dictionary contains many names of trees, fish, shells, 
and marine animals, of which we do not quite see the 
precise value, especially as some of them are never likely 
to be met with by sailors in the course of their profes- 
sional duties. It only remains to be added that the type 
is clear and the work is well printed. 


Programm der Kéniglichen Rheinisch-westftlischen Technischen 
Hochschule zu Aachen fiir den Cursus 1879-80. Aachen : 
J. J. Beaufort. 1879. 

Tue Technical School at Aix-la-Chapelle was opened in 
1870, and this is the prospectus of the course of instruc- © 
tion for the tenth year of its existence, The curriculum 
does not differ materially from that followed in the other 
great technical schools of the German Empire. It is very 
complete, and has the appearance of being severe ; for 
the classes commence at seven o'clock in the morning, 
and last, with only one hour’s intermission, until seven 
in theevening. In some of the departments the students 
are expected to attend classes for forty-two hours during 
the week. A separate supplement of the Programm 
contains a detailed description, illustrated by plans, of 
the chemical laboratory. The whole is well worthy of 
attention by those who are engaged in the promotion of 
technical schools in this country, although we do not 
hold up the German system as a model for imitation. It 
is quite possible that technical education may be 
overdone. 


Abhandlungen iiber den Thomas-Gilchrist’schen Process des 
Verbessemerns phosphorhaltiger Roheisensorten. Von J. 
Giingl von Ehrenwerth. Leoben: O. Protz. 1879. 

Tus pamphlet is a reprint of various articles which 
appeared last year in the Oesterreichische Zeitschrift 
Sur Berg-und Hiittenwesen on the attempts which have 
been made of recent years to dephosphorise pig iron by 
the gue of modifications of the Bessemer pro- 
cess. chapter is devoted to the results obtained in 
this country, the information being mainly taken from 
an English technical periodical, and the author appends 
an account of his theoretical investigations on the sub- 
ject, together with some considerations on the commercial 
aspect of the question, and the applicability of the pro- 
cess in the Austrian ironworks. 


Lehrbuch der Schiffhaukunde. Erster Theil. Die Theorie des 
Schiffes. Bearbeitet von Vicror Triest : 
F. H. Schimpff. 1879, 

Tais volume forms the first part of a handbook of ship- 

building, and treats of the theory of the ship, It is 

divided into seven sections, the first of which deals with 
the displacement of a ship in various positions; the 
second treats of stability, following which are chapters 
devoted to the. oscillations of a ship and the theory of 
waves, including a list of articles and books relating to the 

subject. In the sixth divisiun, the resistances to which a 

ship is exposed in its progress are dealt with, and a chap- 

ter follows on the theory of the rudder. In the seventh 
and concluding section we have an investigation of the 
strength of a ship viewed as a complete and independent - 
structure. The author fills the post of professor of ship- 
building at the Royal Naval Academy at Triest, and the 
work is lucidly arranged and illustrated with numerous 
diagrams. 
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Technische Mittheilungen des Schaceizerischen In 
Architekten-Vereins, 17, 19. Ziirich : 
and ©o, 1880. 

THE transactions of The Swiss Society of Architects and 
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Gothard tunnel, by M. Kinyves-Téth. It is mainly 
statistical in scope, and it does not contain any description 
of the employed. The rate of progress, 
nature of the strata passed through, together with the 
systems adopted for removing the excavated material. 
are given with much detail, A considerable portion o 
the memoir is occupied by a comparative account of the 
Mont Cenis, Hoosac, Sutro, and other great tunnels, with 
special reference to the dimensions, number of points of 
attack, system of working, strata, and time occupied. 
No. 18 of asphalte and a for build- 
ing purposes, the author being J, T. Zetter, who manages 
to nave a good deal of useful information en the subject 
inashort pamphlet of twenty-eight pages. He points 
out the difference between the true natural asphalte and 
the various compositions known by that name. This is 
followed by some practical directions for laying down the 


terial for pavements, damp courses, covering vaults, 
pate roofs, and such like, 


VISITS IN THE PROVINCES. 


THE BARROW SHIPBUILDING COMPANY’S WORKS, 
BARROW-IN-FURNESS. 

ON an out-of-the-way corner of Lancashire has sprung 
. the last twenty years a manufacturing town 
which has already attained great importance, and which 

mises to play a very influential part in the future. 
rrow-in-Furness owes its existence in the first place 
to the great deposits of rich hematite ore in its immediate 
neighbourhood, and in the second place to the energy of 
a few capitalists, who believed that money carefully laid 


out was alone wanted to call into existence a great port. 


company started quite untrammelled with old buildi 
it resolved that a gp, should be planned on the 
most modern principles, The works.stand on.60 acres, 
situated on Barrow Island, which was separated at one 
time from the adjacent Lancashire coast by a channel 
which is now closely spanned by bees, an so modified 
by earthworks, that it forms the Devonshire. and 
Buccleuch Docks... The works. span the island; on 
the outer or sea side is the shipbuilding. yard, 
on the inner or Barrow side are the engine shops. 
These are the buildings nearest to the reader looking a 
our engraving. The slipways in the building yard face 
Walney Channel, and Walney Island is in the engraving 
shown as forming the horizon of a _— of the view. 
Walney Channel is navigable for the largest’ steamers, 
and the distance of the Island from’ the shipyard is so 
great that a magnificent area of launching water is always 
available at high tide, 1n our engraving the Devonshire 
Dock is seen in the pomagneand, and a splendid hydraulic 
crane by Messrs. Sir William Armstrong and Co., able 
to lift 100 tons, is to be seen on the left. This crane can 
be got at by rail from all parts of the works, and is used 
for putting heavy machinery and boilers into steamers or 
taking them out of them. A new crane to lift 25 tons is 
in course of erection. At the time of our visit the Duke 
of Buckingham, a new steamer for the Ducal Line, was 
lying in the Devonshire Dock, and constitutes the most 
hor object in the foreground of our 

nder the crane and behind her is the Adeluide, paddle 
steamer, for the Great Eastern Railway Company, taking 
in her boilers, and further to the right is seen, at one of 
the fitting out jetties on the quay, a large steam yacht for 
Earl Ducie. 

When in full operation the works employ 3500 


| heavy planing and morticing machinery, and’ ‘a very 
 ebecchhy band saw for cutting out knees and such like 
‘or wooden or pa a ships—and last year the com- 
pany built several gunboats for the Government, in 
which there was almost more wood than iron. Steam is 
supplied by two Cornish boilers, and iron fire-proof 
doors cut off the saw mill from the rest of the building. 
All through the offices iron doors have been freely used 
for the same purpose. The drawing-office, a room of 
quite unusual size, is in the main office building, and so 


+ | is the model room, in which models are built up of the 


hull of every ship made. Fach model is marked off, and 
shows the shape of every plate, and each bears a number, so 
that it would be possible if a ship had half-a-dozen plates 
spoiled while abroad, to have new plates sent out which 
would fit without further trouble. The remaining sides 
of the square are occupied by the frame bending floors— 
in which there are four sets of “blocks” and four of 
“boards” — the furnaces, and various punching and 
shearing machines. In this piace nearly every machine 
is driven by its own engine. Steam is sapphied by three 
marine boilers, of the ordinary return-tube type, set in 
an iron house at the back of the machine shed. 
Such are the facilities for doing work here that 
the whole of the frames for a 5000-ton ship have 
been got out, bent, punched, and set up in place, in six 
weeks, rants, supplied with water under high 
ressure, abound, and every precaution seems to have 
n taken to avoid loss by fire. A glance at the ground 
9 will show the arrangement of the building slips. 
hen we say that they are provided with everything 
which can be su baeed to be likely to facilitate weer 


we have said all that need be said ; because, as is w 
known, the appliances required and the aid lent by 
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GROUND PLAN OF BARROW SHIP BUILDING COMPANY'S WORKS. 


Tn a comparatively short time the hematite mines were | 
supplying ore to blast furnaces built almost in a waste ; 
and it was soon seen that facilities must be provided for 
carriage by sea to supplement carriage by rail. Barrow- 
in-Furness is well sheltered by the natural breakwater, 
Walney Island, so not much difficulty. was experienced 
in providing a certain amount of accommodation forships. 
But it was felt that more was wanted, and that Barrow 
was capable of much more; so under the auspices of the 
Duke of Devonshire, Mr, Schneider, Sir James Ramsden, 
and. others, extensive docks were planned and_ begui 

and at this moment Barrow some of the finest, 
largest, and safest docks in the world—docks into which 
the Atlantic steamers of maximum ton can enter.with 
ease, in which they can lie with safety, and discharge their 
cargo, cattle or goods, as the case may be, into splendid 
warehouses fitted with hydraulic cranes and every modern 
device for loading and unloading ships. But where ships 
come and go, and where iron and steel are abundant, is 
just the place where ships should be built ; and so some 
time before 1870 it was pro’ that a company should 


be formed to undertake the building of ships and the | small. 


construction of engines on the largest scale. The. prin- 
cipal promoters of the enterprise were the Duke of Devon- 
re, Sir James Ramsden, Mr. Schneider, and_ other 
capitalists, for the most part resident in the neighbour- 
hood. The object they had in view was to work up the 
staple product of the district—steel—and to develope the 
manufacturing life of the community.. Accordingly, 
early in 1871 the works which we are now about 
to describe were commenced; and by the last 
" pr of the same year they were in fair working 
er. The success of the undertaking seemed to be 
assured from the beginning, for the works opened with 
a contract for five ocean steamers, not one of them of less 
than 3000 tons burthen, for the Eastern Steam Naviga- 
tion Company. This was followed by other orders for 
still larger steamers, culminating in the gigantic City of 
Rome for the Inman Company; a ship with a gross 
tonnage of about 8360, and to be propelled by nearly 
10,000 indicated horse-power. 
The engraving which will be found at gives a) 
of the works, while preceding | 
ér their arrangement clear. As the | 


men, and to accommodate them in a town of such 
recent gor it was necessary for the company 
to provide homes for a large proportion of them. This 
was done by building first a number of temporary 
dwellings, consisting of a block of 350.single storey 
in contiguity. to the in a 
healthy position on thexecoast of Walney Chan- 
nel. In 1876 this was supplemented “by a very 
fine pile of houses, constructed in flats, and called 
Devonshire Buildings, shown in the plan as dwellings 
for workmen. This block accommodates ninety fami- 
lies, and a second nearly similar ‘block has since been 
opened, which will hold seventy families. No pains, and 
we had almost said no money, have been spared by the 
company to make the works perfect in every respect ; and 
the Tange marine engines can be built in one place, 
while the largest Atlantic steamers are being. built in 
another. One great advan is that a pro- 
portion of the whole work can be done while the ship is 
ig on the stocks, and the distance to which she has to 

moved to get her engines and boilers put in is very 


Leaving the railway station the visitor crosses the 
dock by a bridge just in front of the bows of the steamer 
seen lying under the 100-ton crane in our enaring and 

wide road he has Devonshire Buildi 
his left and»the. Barrow Shipbuilding 
works on his right/* are divided into two portions 
by down which runs branch _rail- 
way. There is a + Sataay at_each side of the road, one 
giving access to the shipyard, the other, on the right, to 
the engine works, The two sections are united by a 
subway under the road, in which is laid a line of rails, 
and by a railway of the usual gauge above. The principal 
offices. are on the shipbuilding side, over the gateway, and 
are very handsome and complete, It will be seen from the 
lan that they look out on a large square or yard. The 
eft-hand’ side of ‘this is occupied by the saw’ mill 

and the’ mould loft. machinéry all 
Messrs. Robinson and Co., and is driven by two 25-horse 
power coupled engines, The fly-wheel is, toothed, and 
oo with a pinion on a lay shaft ronning under the 
up through which all straps are led. ‘The principal 
machinery consists of two powerful gang saw-frames, 
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machinery in the actual building of a modern iron ship, 
are small as compared with hand work. At present the 
slips are nearly all occupied, the City of Rome towering 
above her companions on each side. 

Returning from the shipyard we may pass through the 
timber-yard on the right of the main building, where 
are the sites of two pro graving docks, and cross- 
ing the road we enter the engine works. There are ve 
few establishments in the country so complete, It 
will be remembered that ample room and plenty of money 
were available, and Mr. Humphreys, the general manager, 
has shops of which he is justified in being proud. 
The boiler-shop is a large building provided with cra 
forges, and every possible appliance. The floor is span 
by powerful travellers driven The structure 
ia divided into two bays, and there are two cranes in 
each bay, which can be combined to lift one. boiler if 
need be. The edges of all boiler plates are planed in a 
very large machine by Messrs. Crawhall and Campbell. 
The most noteworthy tool is, however, a boiler drilling 
machine, by Messrs. Campbell and Davis, Dolphin 
It was designed by Mr. Humphreys, 
It may described as a ies of turntable, on which 
end, of the machine is an upright pillar, a ese pillars 
can be traversed on the bed of the inachine ; each carries 
two tool holders and their driving gear, and four holes can 
be drilled at'once. The vertical seams are worked by 
fixing the rings on the turntable and ‘shifting the 
tools up and down the pillars. The horizontal seams are 
moved past the drills by causing the turntable to 
rotate with the ring standing on ita edge on it, . Of 
course it will be understood that in an ordinary marine 
boiler the seams which are horizontal in the machine 
would be vertical in the ship, and vice vers@. The machine 
i i i plates 14ft. in diameter. 


and cranes are all on a gigantic 
engihes such as those of the City of could siot 
made in Barrow, Our experience ries is some- 
whut extended, but we doubt that we have ever been in 
one larger, better lighted, or more convenient for the 
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In the fou which is of great dimensions, there are ae 
three large cupolas and a “baby.” Castings weighing 
25 tons are readily made - and the casting pits, stoves = 
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psi: t of heavy work—for which, indeed, it is | into contact? It is, according to Mr. Browne, lost. It is, accord- | of motion from one body to the other, and not th ainda of that 

m that pendulums | one 


-~sommand every inch of the floor 


shop is perhaps the finest of its kind in 
in arrangement to the foundry, and is 
in plots, so to 


separate engine ; thus all the machinery in one plot ma 


ines drive long lay shafts running the len h of 
plot. Dados each of theme is a line of tubes or 
pipes, ane on bn brackets, every 
of which carry a short o! ting, with riggers 
take the belts. The short shaft is driven from the long 
shaft, and thus instead of having to change rs on 
the lay shaft to suit any particular tool to be driven, 
onl short length of shafting need be removed, fitted 
with new riggers, and replaced. The sceompnnrnns 
diagram shows the arrangement, which works very w 


The tools are all modern and of the best class; among 
them may be mentioned two tremendous vertical slot- 
ting, or rather planing machines, by Fairbairn, Kennedy, 
and Naylor ; a bed-plate can be put on end and planed in 
either of these—they have strokes of about 12ft.—if neces- 
sary. There are vertical boring machines, with separate 
engines, crank turning lathes, and gigantic face plates. 

e have done little else than give a general idea of 
what the works of the Barrow Shipbuilding Coinpany 
are; want of space, did nothing else stand in the way, 
aac us from doing more. After all, no description 
however minute, can do much more than impart a general 
idea of the appearance, resources, and appliances of a 

gantic manufacturing establishment. Not so much is 

nown about the place we have described as it deserves, 
because of its being new ; and if we have succeeded in 
enabling our readers to form some conception of its 
nature and oe ty! what, in a sentence, the words 
“ Barrow Shipbuilding Company” imply—we shall rest 
wellcontent. The Institution of Mechanical Engineers will 
visit Barrow-in-Furnessearly in August. They will do well 
to pay special attention to these works. 


LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible the opinions of our 


THE MECHANICAL THEORY OF HEAT. 

Str,—I have read Mr. Browne’s letter of the 14th inst, 
with much pleasure. The fact that a man of his attain- 
ments has m unable or unwilling to say more against 
my theories than is to be found in it, is to me eminently 
satisfactory. Mr. Browne dismisses es energy, and says 
even harder things of the phrase than I have said ; but I have been 

to the words almost from the moment they were first 
used, while Mr. Browne can scarcely have been a Cambridge 
student and not be a recent convert to my way of thinking ; which 
is a pleasant reflection to me, as it shows that much that was 
confusing is being cleared away by abler men than myself. The 
arguments he has brought to bear against my views, however novel 
they may appear to be to him, are in no sense new to me. I have 
not, I assure him, hit suddenly on the propositions I have ven- 
tured to put forward in your columns, They have been arrived 
at only as the result of much thought. I do not dogmatise about 
them ; I am in no sense wedded to them. If Mr. Browne, or any 
one else, can show me that my propositions are fallacious, 
as a matter of course I will abandon them. But I must ask Mr. 
Browne to bear in mind always that I have to my own satisfac- 
tion exhausted all the objections to my theory which I can think 
of, and yet my theory stands. There is one point which I am not 
yet clear about, and only one. If I could get Mr. Browne on my 
side I could explain the question to which I refer—the one 
ing fact in the universe which affects my theories; but until 
has assimilated some of my propositions it would be useless to 
give him questions connected with them. Mr. MacFarlane Gray 
the only man, so far as I am aware, who has attacked the 
— in question; but it is very difficult to understand Mr. 
y. Mr. Tolver Preston has skirted round it, without coming 
to it. For the present it is unnecessary to say more about it. 
I refer to it at Eve: because I want Mr. Browne to 
clearly understand that I admit that there is, if not a weak 
point in my chain of reason‘ng, at least a certain manifestation 
of phenomena which my theory does not fully explain. With 
this exception, it, I think, explains everything. 

Let us see what Mr. Browne’s arguments against my proposi- 
tions amount to. In the first place he asserts that motion is 
not constant in quantity like matter, seeing that motion may be 
destroyed: and secondly, he objects to my explanation of the 
heat b after b — 
energy of the gas employed is, he says, greater than it was before. 

As to the first point, I hereby promise to give up the whole of 
my theories as entirely wrong and untenable if Mr. Browne can 
cite a single case in which motion is annihilated. The thing is 
——v impossible. Let us suppose, for example, that two 
masses uf putty, the most inelastic material in existence perhaps, 
are suspended at the ends of long cords like pendulums, and that 
these masses being put in contact are then drawn apart, and 
being permitted to rush together, they strike each other at the 
lowest part of the arc of oscillation of each. If matters are pro- 

y the combined masses of the two lumps of putty 
will be at rest after the collision. Here Mr. Browne would say we 
have an example of destroyed motion. But work was done on 


the balls in dra’ them apart, and so raising them against the 
action of gravity, What became of all that work when they came 


M | every conceivable instance wherein 


mere mechanical motion of 
translation of a body or system of bodies is arrested and appa- 
couny, Sateen heat_is produced, or light, or electricity. And 
here I would direct attention to a field of inquiry, which has 
hitherto been left entirely untouched by mathematicians, and 
which I have neither the time nor the ability to enter upon. 

If Mr. Browne will refer to the excellent article on Compressed 
Air Locomotives, which appeared in your last impression-—and 
which he would do well to read with care as an admirable expusi- 
tion of certain truths not generally known—he will find it stated 
that if air be comp slowly it will not be heated, but if 
compressed rapidly it is heated. The point to which I wish to 
direct attention is, that when a body ing a mechanical 
motion of translation is allowed slowly to transfer and make 
over a part or the whole of its motion to another body, 
no heat-motion is produced, that is to say, none of e 
mechanical motion of translation is transformed into heat- 
motion. If, however, the time of transfer be limited, then 


@ portion of the mechanical motion of translation will be | th 


converted into heat-motion. If the time allowed for transfer be 
infinitely short, then apparently the whole of the-mechanical 
motion will be transferred into — light, and electricity, or 

ibly into heat and light only. For the sake of illustration, 
et us assume that the mechanical motion of translation is repre- 
sented by A, and heat-motion by B. Then A and B are 
variables, but the sum of A and B will always = a constant, z, 
which constant will have its value determined by mv. We have, 
however, every reason to think that the value of B will be 
largely aff by mv*. The question to be decided is the ratio 
existing between A and B when mv, and.t, the time allowed 
for the transfer of motion, are given. To put this in another form 
—suppose that a projectile weighing 300 lb. comes in contact while 
moving at 1100ft. per second, with a target. e shot remains 
uninjured ; the target is penetrated. The motion in the shot is 
expended, partly hy vere epee into heat-motion, partly in 
moving the whole target back—which motion is again transferred 
ultimately into heat motion —and partly in communicating 
motion to the “‘ cause of cohesion.” I must beg Mr. Browne’s 
pardon for using this phrase, but I cannot help it. Let us put 
this on one side, as beside the matter in hand. Can Mr. Browne 
tell me, under the conditions stated, how much of the motion of 
in = shot be into 
so wasted for the of punching the target, and how muc 
wo remain ovaiehle as mechanical motion for passing 
thro! the t? I fear he cannot. cognate ques- 
tion has been handled, however, on a somewhat different 
basis by various authors dealing with the collision of bodies 
of imperfect elasticity, the co-efficient of their elasticity 
being known. It would take up more space than I dare ask for 
to dwell further on this subject ; but I beg Mr. Browne to believe 
that motion can no more be destroyed than it can be created. On 
its non-destructibility really hangs the whole theory of the con- 
servation of energy. 

And now to say a few words concerning his objections to my 
theory of the energy of combustion. I may, perhaps, repeat that 
my explanation of combustion is, that the energy eveloped in 
the furnace originally resided almost wholly in the oxygen gas, 
not in the coal. Not that I dispute that a certain quantity of 
en does exist therein due to the action of—may I use the 
words once more?—the cause of cohesion. It will be more 
simple and convenient to leave out carbon for the moment alto- 
gether, and deal only with oxygen and hydrogen. The combus- 
tion of h drogen results in the development of 62,000 units of 
heat or thereabouts per lb. Where did all this energy come 
from? Mr. Browne says he does not know. I-assert that it was 
originally resident in the hydrogen and oxygen. That it is 
in a word nothing more than the motion previously in them now 
in another form. But, urges Mr. Browne, this cannot be the case 
because the gases after combustion are intensely heated and 
increased in volume. But I must ask Mr. Browne not to take 
one-half of a cycle of operations. To begin with, we have two 
volumes of hydrogen and one volume of oxygen, both at a tem- 
perature of 60 deg. We combine these with ignition, heat 
results, and the product is allowed to cool down to 60 deg., it is 
water, and water exerts just no energy at all. Deprive water of 
weight and leave its temperature constant, and it will exert no 
pressure. It is ag devoid of energy ; but this is not the 
case with the . But Mr. Browne w e there is more 
energy in the b ~ than there was in the cold gas before 
combination. Is Mr. Browne quite sure of this? If he is then 
he knows more of the nature of gases than anyone else, and he is 
quite certain what would be the condition of a gas at — 460 deg. Is 
it quite clear that the whole of the energy in a gas is due to 
the heat-motion of its molecules? The kinetic energy of 
any one molecule is 4 mve; but I think Mr. Browne will 
remember that Clausius has something to say concerning a certain 
factor 6 always ter than unity and probably 1°634, but the 
precise value of which is certainly not known. It is well known 
that none of the gases can be reduced to a small volume until all 
the energy has been taken out of rts combined pressure and 
cold. Has Mr. Browne ever calcul the precise amcunt of 
work given up by a pound of oxygen before it will 4 f It is 
doubtful if hydrogen has ever been liquefied—although M. Pictet 
did not say without reason that it has been liquefied. But the 
energy to be taken out of a pound of hydrogen first is somethin 
very ind Now, when two volumes of hydrogen an 
one of oxygen combine we have water, and the whole of the 


ueezed and cooled out of the gases by | d 


energy which had to be 

M. Pictet, before he could get liquefaction, is given up at once 

and rendered available for the lime light, or autogenous soldering, 

or any other pu demanding an intense heat, when the gases 

are burned together. I dare to hope that Mr. Browne will go so 

ing in it which as yet aps he has failed to grasp. 

One word more, and pe done. Can I induce Mtr. Browne 
to give me a really good definition of the word force? Here is one 
definition : ‘‘ Force is whatever changes or tends to change the 
motion of a body by altering its direction or its magnitude, and the 
force acting on a body is meas’ by the momentum it produces 
its own direction in a unit of time.” What is this thing? Here 
is another : “‘ Force is the cause of motion, or of the change in the 
motion, of material bodies; every =» in the motion, ¢.g., every 
change in velocity, must be regarded as the effect of a force.” 
What is the causeof motion? From what I have quoted it appears 
evident that force is a quality of motion, and of nothing else. In 
other words, a force can do nothing but modify the motion of 
matter. Is, then, force a cause or an effect—either, neither, or 
both? In ry 4 view there is no such thing as force in the sense of 
a cause, but force is solely the manifestation of the act of motion- 
moditication, or motion-transference. The ordinary idea of force 
that it is a cause, is derived ly from the senses. e are accus- 
tomed tospeak of a man pushing “‘ with some force” againsta door, 
using some force to openit,andso on. Force is almost employed 
to convey the idea of volition, and the idea is very quickly imbi 
that a flying shot, for example, possesses some inherent power of 
man or a target, whereas the shot is wholly indif- 

erent. A certain quantity of motion is stored up in it, this 
motion cannot be destroyed, though it can be taken out of the 
shot, and the shot will give it up quicker or slower, just accord- 
ing to circumstances. And what is known as its vis viva will 
vary as the square of its canprees which simply means that 
double motion has to be given up in h 

in one-third of the time, and soon. But in all this there is no 
necessity for the idea of force as a cause at all. It is perhaps too 
much to ask Mr. Browne to accept the word force as — 
if it has any meaning in a scientific sense—the act of transference 


in | exactly at half stroke. You 


alf the time, triple motion | d 


difference in velocities. These provided, motion will diffuse 
itself equally throughout any system of bodies moving 
at various velocities without any effort whatever. If the 
time is not sufficient, of the motion will become heat, 
as I have said, as pointed out last week in the article on com- 

air locomotives, to which I have already referred. I ven- 
ture to hope that we may yet regard “force” as being like 
“potential energy,” some’ requiring a new definition to 
prevent mistakes. ®.. 11. 
London, June 21st. 


gow, on January “| 1853, Professor Rankine first introduced 


state in one or more respects. By the occurrence of such 
P potential or 
by the product m3 a change of 
state into the resistance agains! that change is made.” 
In a subsequent paper, entitled “Outlines of the Science of 
Energetics,” read on May 2nd, 1855, he says:—‘*The term 
‘energy ’ comprehends every state of a substance which consti- 
tutes a capacity for work, Actual energy com- 
prehends those kinds of capacity for performing work which 
consist in particular states of each of a substance how 
small soever. ‘ Potential energy ’ comprehends those kinds 
of capacity for performing work which consist in 
between substances or parts of substances.” 

In a paper “‘On the Phrase ‘Potential Energy,’ and on the 
Definitions of Physical Quantities,” read to the same society on 
January 23rd, 1867, he states :—‘‘ About the beginning of the 

resent century the word ‘energy’ had been substituted by Dr. 
omas Young for ‘vis viva’ to denote the capacity for per- 
forming work due to velocity, and the application of the same 
word had at a more recent time been extended by Sir Wm. 
Thomson to capacity of any sort for performing work. It 
appeared to me, therefore, that what remained to be done was 
to qualify the noun ‘energy’ by appropriate adjectives, so as to 
distinguish between energy of activity and energy of configura- 
tion. The well-known pair of antithetical adjectives ‘actual’ 
and ‘ potential’ seemed exactly suited for that purpose ; and I 
accordingly proposed the phrases ‘actual energy’ and ‘potential 
energy’ in the paper to which I have referred. . . I was 
encouraged to persevere in the use of those Bh weg by the fact 
of their being immediately approved of and adopted by Sir Wm. 
Thomson.” fessor Rankine then refers to the similarity of 
the phrase “‘ potential energy” with Carnot’s term “‘ force vive 
virtuelle,” and says, ‘‘ That coincidence shows how naturally the 
hrase ‘ potential energy,’ or something equivalent, occurs to one 
in search of words appropriate to denote that power of perform- 
ing work which is due to configuration and not to activity,” I 
think that the above quotations will clearly show what Professor 
Rankine meant by the term in question, and that with his usual 
method and clearness of expression he adopted a definition which 
ones clearly to the mind the physical condition or relation 
volved, 
Glasgow, June 22nd. W. J. Mittar. 


S1r,—It was with no small astonishment I read Mr. Browne’s 
letter in your last week’s paper in —_ to‘. 1.” There is 
much in the last-named correspondent’s letter with which I do 
not agree, but concerning the indestructibility of motion there can 
be no two opinions. How he could have written a letter asserting 
that motion can be entirely lost, and that, as I understand him, 
the principle of the conservation of energy depends on the 
fact that motion can be destroyed, passes my comprehension. I 
can only fancy that I must have misunderstood him. Is it too much 
to ask Mr. Browne to enlighten us a little further? STarnes. 

Richmond, June 23rd. 


COMPRESSED AIR LOCOMOTIVES. 

S1r,—In your article on compressed air which ues in your 
issue of the 18th inst. it is stated that Mekarski’s system has 
been abandoned. If I may crave a few lines in your valuable 
paper, permit me to say that a company has worked Mekarski’s 
system in Nantes for over eighteen months without a hitch; and 

so in America another company has been most successful. 
Being in ssion not only of facts but figures, I venture to 
place this before you and the public. VER. 

{Our correspondent would do well to furnish some of the 
figures of which he is in possession.—Ep. E.] 


Srr,—In re your article on com air locomotives; it 
seems to me that the force multiplied by the time would come to 
the same in yep down the pnee of your cylinder, whether it 
was done fast or slow. The loss of heat would also be the same 
if the rapidly-moved aw oe was allowed to remain_ stationary 
until the same time had elapsed in both cases. If the force 
were removed from the piston, the point to which it would return 
|g be a measure of the work the compressed air was capable of 


Some years I made an air compressor for working rock 
drills. In the air cylinder I used a jet of water, first for keeping 
the air cool and for lubrication ; it also helped to fill up any 
recesses near the valves, and very much facilitated the operation. 
The arrangement was as follows :—In the air receiver, which was 
about 6ft. high and 3ft. diameter, I first placed Qin. of water, 
with a water gauge to show the level. From the bottom of the 
receiver a coil of pipe waa taken, and submerged in a long trough 
of running water. From the other end of this coil a small 
—pipe was taken to the air cylinder, and attached with a 
now see that the pressure in the 
receiver being 60 lb., the pressure in air cylinder at half stroke 
was only 301b. Consequently the water was forced back through 
inder, when it was um w e ck to the 
Sodom, and so a constant droalidion was kept up. The air 
com r was double-acting. . B. Wiison, 
Old Cooperage and Engineering Works, Frome, June 21st. 


Srr,—We read this day in THe of 18th 
June, an article on compressed air locomotives, in wh ch it is 
stated that the Mekarski’s air engine has been, = believe, 
entirely abandoned. this assertion is. prejudicial to the 
interest of our company, La Société Générale des Moteurs & Air 
Comprimé, of which we are members, and to another soci 
which has also been formed in England called the Com 

Air Engines Company, Limited, in connection with our society, 
we herewith send a evidence that the system has not been 
abandoned, the annual report of the Companie des Tramways de 
Nantes, which has been since its commencement, the 12th 
February, 1879, worked by Mekarski’s syetem with the greatest 
success, safety, and economy, without any stoppage or break- 


own. 

You will notice in this report the coxt of running of said 
and all details in connection with its work for nearly a 

year. It has also been used in the Gressesac Coal Mines for 

nearly a year, and has given such satisfaction that we are now 


Str,—As I see from Tue Enorvger of the 18th inst. that Mr. 
Walter R. Browne, in a letter on ‘‘The Mechanical Theory of 
' Heat,” refers to the phrase ‘‘ potential energy,” first introduced 
° by the late Professor Rankine, I subjoin some quotations from 
Professor Rankine’s own miscellaneous papers—a selection of 
these papers is now about to be published—as to his views on the 
y, : subject. Ina paper read to the Philosophical Society of Glas- 
! energy is a measurable, transmissable, and transformable condi- 
tion, whose presence causes a substance to tend to change its 
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THE PATENT JOURNAL. 
Condensed from the Journal of the Commmiteioners of Patents, 


ies, who ha me satisfied of its economy “st JE as come to our notice tht some applicants of the Patent 

pe hare Bonne of GINEER the “afice Sales 
mode used by Mekarski’s patent, by which this success has been | much unnecessary nd annoyance to themselves 

obtained, is not dealt with. to the Patent-office 

‘A trial of the system will be made in a few days at Wantage, | 788 ENGUVEER at h the they require is 

wherein a thorough examination may be made people The mista of giving “the umber of the 

L, anp E, Dgverrrez. been made by at Tue Index 

plat of arming toe the of the 


know, in this very 
much of what is a oog on outside our “tight. little is 3” for 
not only has Mekarski’s locomotive been. running, at ten minutes’ 
intervals, for the eighteen months at Nantes, in _— asI 
am informed without a single break-down or hitch of any 
but is fast gaining ns on the Continent in every direction, 
being entirely devoid of fire of any kind, smoke, steam, or noise. 
A company has been formed for the introduction into the 
United Kingdom of Mekarski’s Compressed Air Engines, asmi ie 
have been seen by reference to the p ragemarygeaceiy in the 


rs, and I hope, within a very few days now PS md 

apport of the locomotive in pe antage 

I will Lee presume to enter into argument res; ing the merits 
or demerits of Colonel Beaumont’s as com with Mekarski’s 


or any other system—doubtless he is fully conversant on that 
subject—but must request that as you aad ee such prominent 

blicity to an erroneous statement, you give equal publicity 
to my refutation thereof in your next —— 


CLIPPERTON. 
Director and a Sec. Compressed Air 
Engines Company, Limited. 


19, St. Swithin’s-lane, London, June 23rd. 


THE 8.8. ANTHRACITE. 
Sir,—The following very satisfactory news of s.s. Anthracite 
come to hand wid New York :—*From New York, 
hracite arrived at St. Johns, New Brunswick, yesterday, 
pr eee days from London, is cominy on to New York; weather 
has been unus boisterous. Captain and officers tindantly 
satisfied with its of eg 


Perkins’ Ons Company, Limited. 
London, June 22nd. 


PUBLIC WORKS IN IRELAND. 

S1r,—In the days of Drummond and his colleagues Berehaven 
seems to have been intended for the Irish Atlantic Packet 
Station. It lies almost in the path of steamers bound for Liver- 
pool, and seventy miles west of Queenstown. A railway now 
reaches Skibbereen, and some of your readers may know whether 
there be any Bay Be in that neighbourhood at which gers 
could lan e by a given American bound for 
Paris is present somewhat devious; but perhaps 
in the days of the Rosslare an Ferry he may be enabled 

to the ‘‘ bee-line ” e of his native land, 
une 21st. 


THE RUTHERGLEN RAILWAY ACCIDENT. 


very sensible if remarks on the 
course taken by the Home Secretary to the im 
soned engine driver MeCalloch hay have quoted 


approval. Among others, the writer of a leading article which 
in the Echo last and commented 
ly on the a nag done to the driver. The article con- 
strong with a su; ion that McCulloch’s fellow-drivers and such 
. of the —_ as chose to aid them should raise a small nay for 
the benefit of McCulloch when he comes out of prison. Mr. 
Clement E. Stretton, of Leicester, whose name is as familiar to 
your readers as to ours, thinks the idea a one, and hes asked 
me to receive subscriptions and to acknowldge them 7 the English 
Mechanic. If you would — publish this, some of your readers 
pny feel inclined Bde contribute and to send me their subscrip- 
tions, Tue Eprror or Tak “ ENGLISH MECHANIC 
tro, AND WoRLD oF SCIENCE.” 
‘avistock-s' vent-garden, 
W.C., June 22nd. 


TENDERS. 


SALTLEY—BIRMINGHAM—SEWERAGE WORKS. 
a loo-street, Bi an urch-street, 
wick, engineer. by By Panel, 
Contract No. 1, 
Cast iron pipes and earthenware pipe sewers and other works. 


8 4. 
Law, Kidderminster .. .. 8900 0 0 
Rowson and Co., Stoke .. .. .. «s «+ «+ 872918 10 
Fawkes Bros., Birkdalo  .. .. «+ «+ «+ 8106 0 0 
ones an mai ce, 
Fell, 6675 0 0 
Hill Bros. ton Ferry ee oe ce 
er, Birm: 6570 0 0 
Canal and Le , Birmingham— am—accepted .. 6340 0 0 
PWLLHELI WATERWORKS. 
J. Summers, Pwiltheli.. .. .. 2860 0 0 
© be 2655 19 0 
Ellis Davies, Waenfawr .. .. oe 2557 0 0 
G. Griffiths, "Criccieth . 06 ce 68 es 2446 0 0 
John Jones and Co., Pwllheli 2358 0 0 
Jones, and Co., ee 2350 0 0 
William Davies, P. 2074 0 0 
Engineer's sestimate .. ee wo co 16.8 
Sourn Kunsrveron Museum. —Visitors the week ending 
June 19th, 1880: — On Monday, Tuesday, free, 


Saturday, 
from 10 a.m. to 10 p.m., Manan, 13,510; mercantile isine, 
building materials, and other collections, 5827. Wednesda; 
Thursday and Friday, admission 6d., from 10 a.m, till 6p. ay, 
co) ons, verage 
in rr mad 17,471. Total. from the opening of the Museum, 


Grants and Dates of Provisional Protection for Six Months 

Macaines, L. Engel, New Oxford-street, London.—6th 
Hypravuic Presszs, J. 1880. 

1615. TrEatina Hypaoc. Southampton- 
ondon.—A LJ Lancelot, Paris.— 


1645. Lace for Doors, G. Andrews, Sidney-street, Mile End, 
London.—21st 


‘April, 1880. 

1 for — &., G. Andrews, Sidney-street, Mile 
End, London.—22nd April 

1675. Guove Pursz, F. W. Wilson, Highgate-hill, London.—23rd 


17 . THRASHING Macuines, 8. Bowden, Southampton-' London. 
—A com Paris. 


1880. 
1756. Bra 3. Casw: London.—20¢h 1880. 
1776. Navigatine the M. Bing Birmingham, 

—lst May, 


1791. Barus, J. 


1819. Giass Borres, &c., M. Bauer, levard ta, Paris.—A com- 
munication ‘ozan, Marseille.—4th May, 1880. 

1826. Liout, J.E. H. Gordon, Holmwood Cottage, Dorking.— 
4th May, 1880. 


1835. OBTAINING ADJUSTABLE piemeresest Motion, W. B. Dewhirst and 
G. Barker, Manchester.—5th Mc 
Puss Prates, J. Edwards, reenwood- -road, Hackney, London.— 
. 
1921. Sopa and Sauts of Por C. Humfrey, 
Chester.—1lth May, 1880. 


1962. EmBossine TexTILE Fasai Bow: 


Metat, &., T. L. Switzer, Newport, Isle of Wight.—13th 

100, aes, 3 . Thomas, Caledonian-road, Holloway, London.—1l5th May, 
PROPELLING SMALL Crart, J. Bohanna, Manchester.—18th May, 


2020. Continuous ELEcTROLYTIC Abel, Southampton- 
ay 


don. —. 
ee Gorrivo Toots, &c., H. Kinsey and G. Challenger, Swansea.—26th 
2177. 7. awn Woop, J. Pickles and G. Pickles, Hebden Bridge.—28¢h 


T. Quarmby, Linthwaite.—20th May, 1880. 
2188. Printine Lace Fasrics, R. F. , Nottingham.—29th May, 1880. 
Meat, W. C. , Chancery-lane, London.—29th 


for Metat Boxes, &c , A. Montoriol and P. P. Tarrido, 
Paris.—29th May, 1880. 
2193. ANTISEPTIC and ABSORBEXT Paps, &c., aA, Southall and A, Southall, 


and T. Barclay, ge Ma; 
2195. Looms for Weavine, W. 
—29th May, 


London.—A communication Roos Crompton, Wo 
2199. HARDENING Fe.rep or other Fasrics, B. Rhodes and T. B. Rhodes, 
and H. W. Whitehead J, H. Whitehead, Leeds.—29th May, 1880. 
2201. Boats, &., W. R. tham pton- London,—A com- 
from V. A. L. De Blandinitre ChateAu de dleys, Tarn.— 29¢ h 
ay, 
2203, WaTER-cLosets, W. R. Lake, Southampton-buildings, London.—A 
communication from D. A. Leteurtre, 
2205. Corsets, &c., E. P. Alexander, Southampton: buildings, Lon 
communication from L. C. Warner, New York, U.S.—3lst May, 1 
2207. Conpuctrors of O. Wolff, Schloss Strasse, 
Saxony.—A comm from W. Michalk, Soma near Dresden, 
Saxony.—3lst May, 1880. 
2209. Macuinery for Spinnino, d&c., T. Whitley, Halifax.—Slet May, 


880. 
2211. ACTION in STEAM ENGINES, , Southampton- 
ings, London.—A communication from F. FA, de Beauregard, 
MBINABLE GARM . aWwroc 
Berlin. —A communication ‘from C. F. W. Salbach, —8lst May, 


2215. Foipine Jotnts, &c., N. Descourtils, Paris.—31st May, 1880. 
2217. MACHINES, R. Lake, Southampton-bu' 
—A communication from P. P. Huré, Paris.—3lst May, 1880. 
Bep J, F. C. Farquhar, Long Acre, London. 
ay, 
2221, Warer, &c., into Borrizs, &c., R. Foote, Liver- 
—lst June, 
. Power Looms, &c., J. Northrop, Millholme Shed, near Skipton.— 
lst June, 1880. 
= Packino Steam, &c., J. Kirkman. Chorley.—lst June, 1880. 
. Puairyine Sewaa Spence, Manchester.—1let June, 1880. 
Lieutinea Gas, C. Clark and J. Leigh, Manchester.-—lst June, 


1880. 
Ingham, Hollings Mill, Greetland, near Halifax.— 
= Ru es, &c., L. Appleton, Brecknock Crescent, Londen.—lst June, 


2235. SioNALLING Apparatus, E. Gilbert, Dundee, and A. E. Gilbert, 
Edinburgh.—l1st June, 1880. 

2237. TRAVELLING Box and TaBLE, G. R. Gwyn, Belsize-road, St. John’s 
Wood.—lst June, 1880. 

2239. ExpLosive or Compounp, G. W. von Nawrocki, 
Leipziger-strasse, Berlin.—A communication from R. H. Dimock, New 
Haven, Connecticut, Meg > 1880, 

2241. Stee. Castinas, J. Imray, Sou' 
from F. Hervier, Charleville, Ardennes, 

30. 
J.T. 


inn-fields, London.—A 

ANUFACTURE of Feit Graig, Row Sweet-street ‘olbeck, 
Leeds.—2nd June, 1880. 


ventions Protected for Six Meats on the Depost 
communication from ii, Newton, S.—9th 


1880. 
2333. 3. Rivers for LeatHer Work, &c., W. R. Southam: -build- 
chusetts, U.S.—9th June, 1880. 
—A communication near 
Germany.—10th June, 1880. 
Brove for Smoke, J. Moore, Balham-hill.—15th June, 


my TransMiTTERs, R. M. Lockwood and 8. H. 
Bartlet, New York, U.S.—15th Fun 880 
2419. TeLernone Receivers, R. ‘wood and 8. H. Bartlett, New 


INVERTING OLD Ls ILL 
London. — A fom 4 


ton- comm: Baldwin 
Yonkers, New York, U.8.—16th June, 1880. ‘ 


Patents on which the Stamp Duty of £50 has been Paid. 
2333. Suspension Tramways, &., G. Stevenson, Wantage.—l4th June, 


2043, for Heatine Water, J. Wright, Tipton.—15¢h June, 
CaLt-BELLs and other Bexts, A. Bennett, Birmingham. —22nd June, 
2698. OBTAINING Ay sng Marxs on Paper, E. N. Haines and R. Marchant, 
= RIVETTING ‘Machtams, J. F. Allen, New York, U.S.—16th June, 
of Gas, &., R. W. pow 


G. 


2397. Pacxine for W. Terrell, Welsh Back, and E. Turnur, 
Marsh, Bristol. — 20th J 1877 

2430. MULTIPLE Pitt, But Sutton.—22nd June, 1877. 

Cement, T. R. Victoria-street, Westminster.—22nd June, 

2516. Looms, F. H. Ziffer, Manchester.—20th June, 1877. 

2525. W. E. Newton, Chancery-lane, London.—30¢h 

G. W. von Nawrocki, Koch-strasse, Berlin.—19th June, 


Yaar, T. P. Millar, Cambuslang Dyeworks, Lanark- 
shire.—2lst June, 1877. 


Suzer Inow, R. Heathfield, Birmingham.—27th June, 


Cameron, Kingston-upon-Hull.—13th June, 1877. 

2404. Tramway Cars, J. Pendleton st June, 

2458. ay Warer, &c., J. Atkinson, road, London—26th 
‘une, 


Patent on which the Stamp Duty of £100 has been Paid. 
Al, H. L. McAvoy, Baltimore, U.8.—19th June, 


Notices of Intention to Proceed with Patents. 


465. WasHine Macunes, T. Blackburn.—8rd February, 1880. 
482, Sareea E. Sturge, Penton-place, Lambeth, London.—4th Feb- 


ruary, 1880. 

621. Freezine, &c., Apparatus, W. R. Lake, 
London.—A communication from’8. B. Huut and Pinto.—1ih 
February, 

Lie M. Clark, Chancery-iane, London.—A comm 


646. Ratsine Gros, J. 14th 
650. PLastic ComPouND, 
communication from B. von ik and R. Maine, Germas 


ruary, 1880. 
652. CLeanina, &., Carps, J. Webster, Royd Hill, Wortley. 
GuaRD, M.D., aad F, lou: 
16th February, 1880. 
669. Preservation of Breer, dc, W. Atkins, Gorey.—l6th February, 


1880. 
673. AtracHiIne DravouT Animats to Carriages, E. A. Belle- 
Berlin.—A communication from and Golf.— 


communication red ruary, 1880. 

748. Manures, J. Duke, ‘otness. —20th February, 1880. 

768. Pianos, &., T. 5. Pains W. Horn, Elgin-road, 
February, 1880, 


778. Yeast, W. R. Lake, Southampton- “buildings, London.—A communi- 
EGULATING the Supr.y of Air to Al T. 8. Prideaux, Cran. 
field-road, Brockley.—11¢h March, 1880. 


1102, Water-lane London. — munication from 
R Hii Segourney, and W. V. March, 
1768. Antr ‘FOULING, &c., Composition, H. P. Scott, Bell-street, Westoe, 
South T. D. Donaldson, Gateshead-road, Jarrow-on-Tyne. 


—29th April, 1 
J. EB. H. Gordon, Holmwood Cottage, Dorking— 
1827. Natu Finisuinc Macutnes, S. Pitt, Sutton.—A commu- 
nication from C. W. Woodford.—4th M ay, 1880 
10999, Lame, J. Thomas, Caledonian-road, ollowny, London.—15th May, 


2081. Hoops for Barrets, &c., E. Hale, W' —22nd May, 1880. 
2132. Tyre Locks, J. Merzbach, Lona London.—A 
on M. Merabach—25¢h May, 


1880. 
2206. Cxosine, &c., Mourus of PAPER and other’ Baos, L. Planche, Puris. 


—S8ist May, ‘a0. 
2233. RuLes and other Lingat Measunss, L. Appleton, Brecknock- 


ATERING GARDENS, jun., Slough.—4th J’ 

670. Rotary Motor, E. A. Alliance-strasse, 
communication from K. Krupp.—16th 


February, 
690. hat tet I. B. Shaw, Tunstall.—17th February, 1880. 
691. : PROTECTING Guns, &c., H. Studer, Puris.—17th February, 1880. 


Johnson, Lincoln’s-inn- 
tion from D. F. Savalle.—17th February, 


705. Frre-pamp, G. Korner, Freiberg, Saxony.—l7th February, 1880. 
712. ConTROLLING of Gas, &c., Bo W. Maughan, Cheapside.— 


—18th February, 
714. ADVERTISEM &., H. Haddan, Strand.—A com- 
from oni BO. 8th February, 1880. 
715. Roap Sweepine, &., J. Barker, J. Barker, and D. Barker, Barker, Oldham. 


—18th February, 1880. 


All ha’ te applications 
snoald leave particulars in ting to sock 


= Commissioners of Patents within twenty-one after 
List of Specifications published during the week ending 
Jane 1880. 


#2447, 4d.; "8290, 4d.; ; 8757, 4d.; 3781, 2d.; 8877, 6d.; 4139, 
od.; 2d.; 4458, 6d.; dans, 4a.; "458 4503, 8d; 


ERE 


Ep 
bi 


*,* Specifications will be Sorerapties hy post from the Patent-office on 


ce er, le payal 
her Majesty's Patent-office, 


a to Mr. H. Reader Lack, her 
ton-buildings, Chancery-lane, London. 


ABSTRACTS OF SPEOIFIOATIONS. 


T 
Prepared ~ ‘dE at the office of 


4426. Warcues, W., W., and J. Hirst.—Dated 30th October, 1879. 6d. 
The centre seconds is caused to revolve four times round the 


start. ition. The dial is 
divided into 1 oo gare addition to go that 
there are 600 eq readable divisions in one minute, of great 
use for racing purposes. 


25, 1880. = 
new ler the other of those mines, as 
also ‘endel 's mines ayange—Lorraine—and 
Be Ver others ur company also in negotiation with the 4 
lon. i 
2372. SCAFFOLD FRAMES. A. M. Clark, Chancerv-lane, London. 
in your paper of 18th inst., you therein state “‘ As far as practical | 
results go, great efforts were made to achieve the success of } 
Mekarski’s air engine at Paris, but the attempt, we believe, has | 
i 
| 
16th February, 1880. 
726. ORNAMENTAL Sass, &c., A. McLean and G. Green, Bankside, Lon- 
don.—18th February, 1880. ‘ 
736. Actions for C._Kosseler, Mohren-strasse, Berlin —A 
| 
| 
| 
nication 
raunica- 
| tion from C. L. Strube.—28th May, 188° Be oe 
2185. Crusaine, &c., G. E. Sherwin, Biri=ingham.—28th May, 1880. 
2205. Corsets, &c., K. P. Alexander, Southampton-buildings, London.—A 
: 
¢ 
mhall- 
street, an . Bruce, vl i 
703. ConDENSING and 
fields, London.—A ~ 
1880. 
1640, 6d.; 4641, 4d.; 4643, 6d.; 4645, 2d.; 4650, 2d.; 4658, 2d.; 4609, 20.5 ' 
4600, 4d.; 4661, 2d.; 4662, 8d.; 4666, 2d.; 4668, 4d.; 4669, 2d.; 4671, 6d.; 
4676, 6d.; 4677, 1s.; 4679, 6d.; 4680, 2d.; 4681, 8d.; 4682, 2d.; 4683, 2d.; i 
4684, 2d.; 4687, 2d.; 4688, 2d.; 4690, 2d.; 4691, 2d.; 4692, 2d.; 4693, 6d.; : 
; 4694, 2d.; 4695, 6d.; 4696, 6d.; 4698, 2d.; 4699, 6d.; 4701, 6d.; 4702, 2d.; : ‘ 
4704, 6d.; 4706, 6d.; 4707, 4d.; 4708, 2d.; 4709, 2d.; 4710, 8d.; 4713, 2d.; i ~ 
— 4714, 6d.; 4715, 6d.; 4716, 2d.; 4717, 6d.; 4718, 2d.; 4719, 2d.; 4720, 2d.; { 
4721, 8d.; 4722, 2d.; 4723, 4d.; 4724, 6d.; 4725, 6d.; 4726, 2d.; 4727, 2d.; H 
4728, 10d.; 4729, 6d.; 4730, 1s.; 4731, 6d.; 4732, 6d.; 4734, 6d.; 4735, 6d.; i 
4736, 8d.; 4787, 2d,; 4738, 4d.; 4740, 2d.; 4741, 2d.; 4742, 6d.; 4744, 6d.; ' 
4745, 6d.; 4746, 2d.; 4749, 4d.; 4750, 2d.; 4751, 8d.; 4752, 6d.; 4763, 2d.; i / 
4754, 6d.; 4756, 2d.; 4757, 6d.; 4758, 8d.; 4759, 2d.; 4760, 2d.; 4761, 8d.; 
2d.; 4765, 2d.; 4766, 4d.; 4767, 6d.; 4768, 6d.; 4770, 2d.; ' 
6d.; 4774, 6d.; 4776, 4d.; 4781, 4d.; 4794, 6d.; 4802, 6d.; ' 
6d.; 4854, 8d.; 4856, 6d.; 
; 
times the size they usually are. The stop action consists of a pin passing 4 
through the pendent and made to press against the long and end of } 
u lever alternately. The long end when pressed down comes in contact q 
with the rim of the balance wheel and ™ the watch, while preseure i 
on the short end release DAlANCe Whee nda 80 ue at: LO 
4430. Preservation wits Sucar or Fruits anp Hili.— | 
—Dated 20th October, 1879. 6d. 
The fruit is squeezed to expel the juice, and then soaked in salt and 


THE ENGINEER, 


Jone 95, 1880. 


uF 

a 


. 


in 


| 


Highton or loosen the frst wedge and is by the 
main lever which actuates the driving parts of machine. 


4462. orn Corres, J. C. Mewburn.—Dated 1st Novem- 
187: ication.) 6d. 


ferably spiral. The lower part e consists of a sifter. 
g =r the cone is com’ of with grooves extending 
en 


4466. Cans axp T. Greenhill.—Dated 1st November, 1879.— 


are deposited arr means i a machine consisting of a low 
su ion by 


balance weight, and the front end framework on 


to lower the blocks by means of chains 
by brackets on the upper part of the sloping fram 


4471. Preparation or Harz Dyes in SMALL CONVENIENCE OF 
Transport, A. C. Henderson.— Dated 3rd November, 1879. —(A communi- 
cation.) 2d. 

The dyes are made in the form of vegetable or chem 

a certain quantity is xed with water, so as to 

strength. 


4474. ror PerrorMine Sums in Apprtion, L. Stowe.— Dated 3rd 
November, 1879. 6d. 


Cylinders are divided into squares according to the purpose for which 
it is intended, that for simple addition having 100 squat that for pence 
144 squares, and that for shillings 400 squares. These ers actuate 
teli-tale indices, so that each revolution of the ylinder moves 

ts index one space. 
4475. RANGES, and J. Willis.—Dated 3rd November, 
1879.— occeeded with.) 2d. 

Instead o! ox ng the oven on one side of the range it is mounted upon 
a sliding rack actuated by a pinion, so as to move the oven when desired 
over the bag -- the grate, when the flames and heat pass through an 

the outer eins of Oe the oven, and around the 
inner bly = that the oven is thoroughly heated, and thence to the flue 
imney. 


4476. Tix on TERNE Pee, J. Jenkins.—Dated 3rd November, 1879.-- 


Tho platen are placed ver rt in frames which it in th 
tes ve ically are e pickling 
pot, the contents being agitated by mechanical m the ewliting co 
washing trough is pickles ty plates od 
from which it is in 
in its turn delivers 


raised by a crane and 
raised and delivered to a tra 
to the annealing furnace. 


4477. Dyeino, Sizinc, Wrixcinc Hanks, 8 Mason, jun., and J. 
Conlong.—Dated 8rd November, 1879. 8d. 

Three or more rollers or fallers are used, and are placed on top of the 

eing or sizing vat. They are revolved by worms and worm-wheels. 
Te tivention furths further relates to an improvement on patent dated 29th 
January, 1879, in which ent bevel wheels which geared with pinions 
were employed to effect the required dwell of the poe tes hook, and 
skew spur gearip employed to transmit motion to the axles of the 
hooks, and it consists in effecting the rotation and dwell of the hooks by 

entul spur gearing formed on a shaft, and actuated by a worm wheel 
ven from a worm on the driving shaft. 
4478. Crasrs oR ror Bracecets, &c., 4. M, Magerhaus.—Dated 
3rd November, 1879. 6d. 

This consiats of clasp of lock having two bolts, suitable springs, and 
projecting pieces passing through the 
4479. Seraratinoe Sotip Matrer THE Sewace DiscHaRGED FROM 

Water CLOSETS AND Removine THE Same, G. Barnard.—Dated 

The sewage from the pe is discharged into a cylindrical receptacle 
the bottom of which is ae te eee fresh earth, so as to 
retain the solid matters, while the liquid down intoe 

receptaele also having a ee of ea! which the liquid 
passes through a series of similar vessels, and finally ris discharged into a 
sewer. The top the solid canter would require to 
be changed at given periods. 
4480. Taree or ‘More Sivep Oxsects, G. W. von Nawrochi.— 
Dated 3rd November, 1879.—( 4 communication.) 

A spindle is placed between the centres of the lathe and — two 
discs, placed the pom distance apart to hold the object to be turned 
between them. 8 object has at each end a projection of the form 
required to be given to the object itself, and which fits into a recess in 
each disc. The spaces between the objects a re filled in, the = is 
turned, thus completi the object is then shifted and the 
other side successively form: 


4481. Treatixnc Certain AND Reoutvuses, W. Henderson.— Dated 
Srd November, 1879. 4d. 

This relates to the ores of copper, silver, cobalt, nickel, and zinc, and 
to the reguluses of the first four, and consists in obtaining t these m metals in 
solution as oye by calcining the ores us and — 
with bisulphate cf soda, the mixture being Slacel te a calcining fa 
and subjected toa low red heat with stirrings and 
over. When the is leted the charge is withdrawn and 
lixiviated and the metals precipitated from their celahiony tn the usual 
way. 


LocoMOTIVE AND AGRICULTURAL Encines, D, Greig and T. Aveling. 
~ Dated 3rd November, 1879,—(Not proceeded with.) 2d. 

The wrought iron brackets or bearings are rivetted or welded to the 
frame or other plates, and the brackets or bearings being made of suffi- 
— size, the engine and shaft centres are lined out and bored in their 

exact position. A collar is vate upon the axle, to which the main 
made fast for travelling by the rtion of a pin or bolt, and the 
fa, m this collar, and it is ble of 
turning upon it; the collar and the winding drum can be med or 
bolted together when it is required to wind forward a load. 


4483. Motive Power J. Graddon.—Dated 4th November, 1879. 
—(Not proceeded with. 
Gas produced from mineral fl peat, coal or any other substan: 
mixed with air and used as a ve power, acting two 
working in opposite directions. 
4184. Srrars anp Drivinc Banps, W. McG. 4th 
November, 1879.—(Complete. communication.) 2d. 
A strip of metal corru, transversely is cut tothe desired ne 
and covered on both sides with strips of leather or other suitable su’ 
stance. 


Gas Moron J. R. Wigham.—Dated 4th November, 1879.— 


of for the igniting flame the hydrocarbon 


used fi king the en; of Hy is 


4486. Screw-privers, H. Simor.—Dated 4th November, 1879.4 commu- 
The screw-driver is made so as not only to engage in the slot in the 
screw-head, but also to grasp the sides ot the head, so rtd ele Lona 
of the screw while it is screwed up to the head, after which the 
y by 


4488. Derectixnc tue Presence or Gas 1s Mines, &., 
fie Jones.— Dated 4th Nocember, 1879. 6d. 
mp, £0 as to detect 
ot m, and rods and 
the piston a similar valve. 
Rear tho te barrel to slow the of when the 
connected to pump, and ie ae up through a 


Courttine Grass OR W. @. Manwaring.—Dated 4th Novem- 


ber, 1879. 
machines having spiral ht into contact with a 
horizontal blade, tho prolonged on both sides 
of the frame gh) a clutch is fixed on one or both prolongations 
Between the and the clutch is a pinion with a ratchet wheel 
attached, a spring on the frame forcing the latter into the clutch. The 
machine runs on two wheels, one or both having a ring of teeth inside, 
gearing with the pinion. When the .machine ‘s moved backwards the 
yan ee ee the clutch, so as not to work the spiral 
hines with a blade the pole is prevented 
fron Pressing 0 on the horses when the machine is drawn forward by 
attaching to the cranked portion of the dwarf frame py ie the — 
, at a point below the axle, a link connected th a link in 
Front thereof on the main frame. The latter link is prolonged below the 
bar, and a draught bar or chain is carried from the lower part toa sliding 
attachment on the pole, at the point where the whippletrees are hung. 
In machines with rakes, to remove the crop the rake is prevented from 


falling when o; te the movable bri iece by forming on the latter, 
carrying the fits rollers of the rake, flanges 


and on the 
which interlock. 
4490. mh ee F. C. Glaser —Dated 4th November, 1879.—(A 
‘erro-phosphorus may be produced crude or 
bination ; also by smelting ph mf combinations y er alone or in 
combination with iron ores, in any suitable furnace or 
apparatus. The ferro- osphorus Pe eaea may be employed to replace 
as combustible the s of the crude iron in the production of fluid 
steel and fluid iron in the ‘‘ Bessemer” converter; and it a be 
used for obtaining thin fluid metul pourings, castings, and for 
making phosphor-bronze from other phosphor metals, &c. 
4401. Burr, Back-FLarP, AND OTHER mam, T. Jones.— Dated 4th 
November, 1879.—( Not proceeded with.) 2d. 
{rom is rolled in a strip edge, and gradually 
iminishing in thickness from each bead to the m 


Enornes, J. Shaw.—Dated 4th 1879.—(Not 


w 2d. 

cylinder is ‘Erolonged, and its trunk turned upwards with a curve, 

being of the same diameter, but of twice the capacity as the 

= er. Gas and onan admitted at the mm the trunk through a 

perforated plate. To ignite the charge a p is fixed near the top of the 

excen’ In a space to admit a an 

aperture in the of pe pump. 

4493. Rey W. R. Lake.—Dated 4th November, 1879.—(A communi- 
cation. 

en; a iece or upon the r branch, su ng 

arranged to move in the direstion of the width of the bracelet. To open 
the bracelet the latch is lifted so as to be disengaged from the hasp by 
means of a key. 

4494. CrusHING, HAMMERING, PULVERISING, SepaRaTina Pxos- 
PHATES, COPROLITFS, CEMENT, &c., W. R. Lake.—Dated 4th 
November, 1879.—(A communication.) 6d. 

The chief feature of this invention is a beam so made and 
arranged that a very elastic and effective blow is given to the substance 
beneath the hammer head; such beam being made up of laminated 
plates of spring steel superposed one upon the other,so that the thick- 
ness from the top plates to the bottom ones of the beam increases 
gradually from the extremity to which ne stamp head is connected, 
until about two-thirds of the length of the beam, when it decreases to 
the other end. An air blast is caused by a fan enclosed in a case whose 
mouth communicates directly with the coffer or chamber in which the 
stamp head operates. A screen is provided on each of the four sides uf 
the coffer for the treatment of pebbles or shingle. 


Conrectioy, A. Ferguson, jun.—Dated 4th November, 


Cod. fiver or other fish oil is combined with a quantity of cacao fruit or 
the usual ingredients of cocoa or chocolate confections. 
44096. Bourne MATTERS UNDER STeaM PRESSURE, 
&ec., P. Jensen.— Dated 4th November, 1879.—(A 4d. 


ves, the | 


4508. Horsesuors, C. S. Tomlin. —Du'ed 5th November, 1879, 

This relates toa horseshoe with heel studs, «r a secured nt thereto 
by nuts in mortises or recesses in the upper s' the said shoe. © 
4500. Fasteninc ror Gates on Doors, A C. 5th 

November, 1879. 6d. 

The fastening is composed of a pair of catches, 
bar or latch on the gate or door is received and held. 

4510. Twistiva, Reevinc Mecuanisu, C. Shipman.— 
Dated 5th November, 1879. 


The usual spindle Which carries the bobbin i 
collar, to whic a flyer is attached, 
from the bobbins to the reel or the taking on AS aig is 
capable of twists from one or from both ends bins The collars 


king, or for oiling purposes. 
AND Panrasous, A. G. Brown.—Dated 5th November, 


aj of the umbrella, and above it is fitted 

ma distance the first, and so connected 

with the runner ribs or stretchers as to open and shut with the largo 

umbrella. The space between the two serves for the passage cf a current 
of air to effect ventilation. 


4512. Power Enorves, J. H. Kitson.—Dated 5th November, 


1879. 
The required en to the valve by a combination of a 
motion derived from the tha motion at right angles thereto 
derived from some other convenient man without the intervention of an 
excentric sheave or its equivalent. An apparatus for contro! the 
speed of is applied of the centrifugal action of 

which cause the operation of a brake and of the throttle valve. 

4513. tHe Caces of MINE &e., Anson, T. 

Hudson, and BE. Rowe.—Dated 9th November, 1 6d. 


te a valve, so that the steam, water, 
ut off from the engine, and power ‘applied to the ake, which caused 
to control or arrest the engine. 


4618. ow Meter, &c., D. Johnston.— Dated 5th November, 


Two, cylinders fitted with pistons and cast in one piece havea hollow 
chamber between them communicating by ports with both cylinders, and 
into and h which the water is di by valves after measure- 
meut, The cylinders are closed by covers, and hollow a are fitted 
outside into which the water is led at either end by —_ ng out- 
side the cylinders to both end chambers, and Proved. be ranch —_ 
the water main or service pipe, the end chambers pad ~~ 
operating mechanism for actuating the valves and the counting =. 
A modified form is described to be used as a pumping engine, 

4515. anp STEERING Suips orn Vessers, J. L. Corbett 
W. Lookhead, and D. Hosie.— Dated 5th November, 1879.—(Not 


end of its main vertical driving shaft. 
4516. Sawine Macatnery, W. R. Lake.—Dated 5th November, 1879.— 
(4 communication.) 6d, 

Ina machine with a reciprocating sawgate or sash means are provided 
for feeding and withdrawing the saw bia es towards or awa: from ides, 
its reciprocating motion being governed without impairing elism 
of the saw blade relatively to the guides. A push or lift motion is 
nent to the blade thus arranged to be fed or withdrawn within the 

without imparting a corresponding motion to the carriers, between 
which the blade is stretched and connected to the sash or to the guides 
governing its reciprocating motion. 
4517. ror Steam H. J. Harman.—Dated 5th 
1879.—{ Not proceeded with 

The plug is made in two parts screwer a 
4518. axp PouisHine, J. B. Jackson.—Dated 5th November, 

1879. 

A grindstone or polishing wheel is mounted on a shaft or axis in euit- 
able bearings, which are capable of being adjusted by means of screws 
and worm-wheels, so as to raise or lower the agrapensh or polishing 
wheel, in order to compensate for weer or regulate its position to suit the 
exigencies of different kinds of work. 
4519. Carpurettine Arr ror LicuTivG or HeEatino, G. Ragot.—Dated 

5th November, 1879. 6d. 

In the apparatus is applied a cap or cover of knitted or woven cotton, 
or wcollen threads, or metallic — enclosing the drum so as to form a 
number of ' compartinents, by w the tissue of the cover is Ager ed 


BSI h-pressure stcam is used for boiling potatoes, maize. other 
matters = production of alcohol. The 


tus em 
No. 3724, and is fed 1876. itt is tha mix with two steam 
lower 


verticall, 
4497. Steam Encrves, P. Jensen.—Dated 4th November, 1879.—(A commu- 
nication.) 6d. 

This refers mainly to a steam admission cock, which at one and the 
same time serves for reversing and for steam distribution in the cylin 
ders, and to a steam closing piston which, during of the stroke, con 
tributes to the working of the engine, and after the steam has been cut 
off from the cylinders so sets the engine that it is ready for starting. 
4498. Rerinino Copper, J. Bevan.—Dated 4th November, 1879. 2d. 

The impure copper when in a state of fusion is treated with a mixture 
consisting of one part salt to four parts lime. 

44099. Srartino, Prore.iine, Storprinc, axD REVERSING THE DiRECTION 
oF Motion oF VEHICLEs ON Rais, &c., H. P. Holt and F. W. Crossley. 
—Dated 4th November, 1879. 6d. 

This relates to machinery whereby the driving axle can be lowered or 
raised, and turned to an inverted position relatively to the vehicle, so as 
to vary the grip of the driving wheels, and to stop or reverse the motion 
= the - without stopping or reversing that of the engine which 

ves it. 
W. EB. Griffith. —Dated 4th November, 1879.—{ Not proceeded 
wu 

A =: portion of the stand is constructed of cast iron, into which the 
gas supply pipe is introduced, a ring burner erably arranged on the 
atmospheric yas burner system being situated in this lower portion. 
4501. Gas Encines, J. Robson.—Dated 4th November, 1879. 6d. 

A horizontal cylinder, closed at both ends, contains a oF grasa and rod, 
one stroke of the g used to draw ina gas and air on 
the front side, and the hee’ to force it through a valve nt oy a reservoir. 
When the outward stroke is finished the escape valve is opened by an 
excentric on the crank shaft, and allows the products of combustion to 
escape, when a valve now opens between the cylinder and the reservoir, 
and ws the com gases in ti the latter to enter the cylinder and 
expel the somellning products of combustion. 

4502. Lusricatinc THE AXLES OF RaILWway &e., J. M. 
Johnston.— Dated 5th November, 1879.—( Not ith.) 2d. 

A roller of a double cone shape is mounted the axie box under the 
axle, with which it revolves in contact on its w side, while its lower 
‘dips into acupcontainin a or semi-liquid lubricant. Springs 

eep the roller in contact wi 
4503. Sream T, B. 5th November, 1879.— 

—(Not ed with.) 2d, 

The shell of the boiler is constructed in the form of the letter YJ placed 
one limb above the by od and within the shell are constructed vr fitted 
we heating surfaces whereon the flames are caused to 


Savina Sea, J. McCarthy.—Dated Sth November, 1879.— 
fot 

This re: veel closed at one end, and within this 
vessel is arranged a second vessel, the space between the two being filled 
with cork or other light substance. 


4505. Parer D. Smith. —Dated 5th November, 1879. 


—(Not ith.) 2d. 
to combining with the usual apparatus, and in place of what 
is known as the hog vat, an apparatus through which the stuff ts passed 
immediately before being delivered upon the wire. 
4506. Dicoine anp Suapino Peat, Turr, on MovuLp, H. Simon.— 
5th November, 1879.--(A communication.)—(Not proceeded with.) 2d. 

The apparatus is drawn along in a similar manner to a steam h, 

and cuts the furrows of peat when trave = ) mes direction, The 


peat or turf excavated is delivered toa it is ye a 
propelled backward by revolving knives and bindes of of betical fees 

deliver the the casing, in the form of a 
tinuous column of rectangular section. 

4607. Instrument ror Inpicatina PerPenDicuLaRs or Deviations 


J. F. N. Cloppison.—Dated 5th November, 
1879.—{ Not proceeded with. 


ar its upper end to an ais curred 
hollow in which the 
ene 


position. 


marked divisions to the right or left of the vertical 


the same state of with the object 
— carburation of the air by its passage through the op 80 a 
ue. 
4520. Covers ror Ricks, &c., 7. Jones.—Dated 5th November, 1879. 6d. 
This consists in making the covers of a roof-like framing pepe aot 
angle bars or other bars, and corrugated or other sheets of 
iron, or other material, the said cover being provided with eyes or or loupe 
at its ends, sliding upon mgr Seen rods at the ends of ws one 
cover ited at the 
and chains or or chains or ropes and 


4691. HANDLES OF TROWELS, ae, G. Heaton.-—Dated 5th November, 1879. 
communication. 
ts in covering ti Sone tate of the wooden grips of the 
handles with metallic conical ferules, curved or cu in’ 
smaller ends, so as to form rounded terminations to the said ferules, and 
ona rear ends of the said wooden 
ferul: caps with rounded edges at smaller ends, or with 
shallow m ic caps having rounded edges. 
4522. Maxine Certain Kinps or Junctions For Wrovcat Iron TUBES 
AND FOR Puycuine Tues, J. Bywater.—Dated 5th November, 1879. 6d. 
Bends and springs are made by a machine having two or more pairs of 
bending tools arranged side by side for makin, Jone or springs of 
the same or of different sizes. ¢ fixed lower too! on the 
bed, and the upper movable tools are fixed to slides wore a wailied 
horizontal shaft. The acting oppesed faces of each Ee of 
a space having nearly the figure of the exterior of the bend or ine to 
be made, The heated tubes are placed in the lower fixed tools, and the 
movable tools descend and bend the tubes to the required shape. on When 
used for punching the bending tools are replaced by punching tools. 
4523. PRESERVING ANIMAL AND VEGETABLE SUBSTAN DestRoyInG 
. Allison—Dated 6tn November, 1879.—(A communica- 
tion.)- ‘Not proceeded with.) 4d: 
This consists, First, of a mixture composed of oil and camphor, a. 
ing about 50 per cent. of camphor ; , of a mixture 
oil and phenic acid containing about 50 per cent. of phenic acid. 
4524. Water Cotour Printinc TraysreR Ink FoR Propvucine 
MULTIPLE Copiks or Drawinas, &c., D. Gestetner.—Dated 6th Novem- 
ong: 1879. (Not | with. 


of 1 linseed oil varnish, 1 ft syrup, 
1 part gl glycerine, 1 part mineral i flake white and 7 parts stron okt 


4525, Bama, &ec , F. Clark.—Dated 6th November, 1879.—(Not proceede 
wu 

Eleven and a-half pounds of wheaten flour are mixed with one and 
a-half pounds of lentil flour, and boiled for 30 minutes, after which the 
mixture is dried and sifted, when it,is used to make bread in the ordinary 
way. ‘The loaves are baked in tins in an atmosphere of steam. 

4526. Macuinery anp Apparatus For Errectine Locomotion, W. Eley. 

— Dated 6th November, 1879.—(Not proceeded with.) 
This relates to driving vehicles by means of powerful coiled springs. 

4627. Bce-vs T. Greenwood.—Dated 6th November, 1879.—(Not proceeded 


This consists in withthe a series of ‘ 
which are countersunk in flush wil 
adjustable therein by means of slots and 


4528. Raisinc, LowERING, AND ARRESTING P. B. 
of pening over the blind are fastened 
to and wound on a roller mounted in bearings above the blind. 
4529. Umpretias anp Parasoxs, 7. Colliew.—Dated 6th November, 1879. 
—{Not proceeded with.) 2d. 3 
The wheel of the runner is made solid, with lugs or projections thereon 
These lugs are notched to receive the ends of f the evapo! which are 
secured thereto by pins. In rear of each of these notches is a flat spring. 
TRAVELLING J1B Crank, T. Dixon.—Dated 6th November, 1879. 6d. 
‘he crane is mounted on a pair of wheels and has a 
by a screw, and the weight of the carriage is on one side of the centre of 
each 


the wheels, and the jib on the other can be made to counterbalance 
other with’ or without the load, so that any required load ean be raised 
or lowered. 


4531. Foop ae Honses, Catre, &c., T. and T. G. Bowick.—Dated 6th 


November, 
The inner bark of the American slippery olm, or ulmas fulva; or red 
elm, or ulmus eampestris ; or red cherry, or prunus virginia ; or any or 


7 insides moved by hand. The peel is 
as to remove as much moisture as 
is let in ——_ and in conse- 
uence vacuum enters pores of peel. The process is 
is removed, when the syrup for the preservation 
lonce enters the pores of 
@ mov- 
the 
October, 
he collar and correspondiug pa Ol tue Wheel ure Griven Dy heel 
fixed to the shaft, which by being thrown out of gear, any collar with 
the correspondih, rt of the reel and bobbins can be sto} in case of 
con ng is mounted on a frame and con @ Concentric COD 
t carried by a horizontal shaft. The casing has an opening at its small 
end, to which a feed hopper is fitted, | anotber at the large end, to 
which au outlet spout is fitted. ‘he interior of the casing, except at its 
lower is formed with from end to end and 
The = is abolished, the wheels being placed on gudgeons formed on 
; a frame connected to springs that support the carriage. _ _ 
44°70. Piers, Baraxwaters, &c., J. L. Clark and J. Standfield.—Dated — 
: lst November, 1879. 6d. 
# The blocks of concrete are made on platforms or grits, and when 
ver pulleys supported 
| 
| lds of an oscillating horizontal radial arm swivelling by journals and 
lare near the centre in bearings on a large hollow boss on the lower 
| 
inlets in the 
msisting of a 
4 
: 
is 
i 
3 
a which the weft threads are caused to intersect the two warp threads that Kile 
a bind in the face, this intersection causing the cloth to have a tendency to 
pucker” or “cockle.” 
q 


_ done 25, 1880. 


all are used in combination with malt, meal, or cane sugar, or both in 
combination as food for cattle. : 
4583. Propucive a Mixture or Aig anp Warer Spray ror Furxaces, 

J. November, 1879.—{4 communication.})—{Not pro- 


‘ceeded with,) “2d. 
A ro the port of its casing a finely 
perforated pe, through which water my number of small jets 
eee gle it becomes diffused and mixed with the air. C) 
mixture passes to a closed chamber beneath the furnace grate 
combustion is to be carried on. 


4642. J.T. Townsend.—Dated 7th November, 1879.—(Not pro- 
The axle of the hind wheels is made telescopic, so that the length may 


be adjusted for tw a.single machine into a double machine, and also 
e to be taken through narrow places, 


Messrs. Joun Brown and Co.—The report of this company 
was issued on ‘Tuesday, and has some features in it which must be 
acceptable to the shareholders, Including the balance from last 
year of £20,447, the amount available for dividend, after payment 
of interest on debentures and preference shares, is £56,244, of which 
the directors recommend a dividend of 5 per cent., carrying 
forward a balance of £21,973. There was no dividend last year. 
Two other points in the report are worth noting. The chair- 
man of the company—Mr. J. D. Ellis—patented a new system 
of manufacturing compound steel and iron armour-plates.. ‘The 
directors express their great satisfaction with the results of the 
tests of these plates, and state that they look forward to con- 
siderable orders being received shortly in addition to those in 
hand. The directors also notice the extraordinary rise in prices 
that occurred in the latter part of last year, and the severe 
reaction that has since ensued. At the same time they state that 
the prevailing opinion is in favour of an early improvement, 
per to consumers of manufactured goods not being over- 
stoc! 


LaAuNcH OF THE ss. TrIuMPH.—This magnificent Atlantic 
steamer, being the largest steamer yet built at Middlesbrough 
was launched from the dockyard of Messrs. Raylton, Dixon, an 
Co, on Wednesday afternoon. Her dimensions are as follcws :— 
Length, 352ft.; breadth, 37ft.; depth of hold, 27ft.; gross register 

about 3000 tons; carry ng capacity, 4000 tons. The 
Triumph has been specially built and fitted for the Atlantic trade, 
not only to the -highest class at Lloyd’s, but having also an 
immense amount of additional strengthening, so as to make her 
one of the strongest steamers afloat. She isa flush-decked vessel 
with a hood, or sheltered deck, for protection at each end, all 
houses and erections on deck being of iron. Her main and upper 
decks are both of iron, the latter being covered. with wood. 
Steam steering gear will be fitted amidships, as well as aft, and 
many novelties have been introduced in the details of her con- 
struction. The engines, which are of 300-horse power nominal, 
and about 1500 effective horse-power, are being constructed b: 
Messrs. Blair and Co., of Stockton, where the vessel will be taken 
immediately for them. The Triumph has been built to the order 
of Messrs. Hutchinson and McIntyre, of Newcastle, the prede- 
cessors of the firm of Messrs. McIntyre Bros. and Co. The 


vessel was launched without christening or ceremony of any kind, 


Triat Trip or A Frencu Passencer STeEAMER.—On Saturday 
the Ville d’Oran, built by Messrs. Wigham Richardson and Co., 
Neptune ‘Works, Low Walker, for the Compagnie Générale 
Transatlantique, proceeded to sea upon the ‘first of a series of 
trial trips. is vessel is one of ten which have been ordered by 
the company for the new line to run between Marseilles and 

ers. The order foreight of the vessels went to the Clyde, 
and the other two are being supplied by Messrs, Richardson 
and Co., the second steamer being now nearly completed. 
The dimensions are between Et. ; 
breadth of beam, 33}ft.; depth, 25}ft. e will obtain the 
highest class at Veri but the company’s .specification has 
provided for considerable increase of scantlings of iron to give 
more longitudinal strength than required by the rules. <A large 
deckhouse aft, which, as well as the other deckhouses amidships, 
is, of iron, contains the first-class dining saloon. She has a 
“‘turtle-back” forecastle, to insure comfort during heavy seas, 

endid accommodation has been provided for sixty first and 

y second-class passengers, whilst upon the lower deck there 
are "quarters for forty third-class passengers and about 350 
soldiers, The fi dining saloon is a large and elegantly 
appointed room upon the main deck, the entrance to which is from 
both sides, and is panelled in beefw with foaming in rose- 
wood. The walls of the salcon are of utiful light-coloured 
marble incised with gold, and pilasters of dark marble with neat 
gold or surmounted by a gold cornice of pretty design. The 
ceiling is of white enamel, relieved with gold. The fittings are of 
the most elaborate character, and the settees—which run round 
the two sides—are of crimson velvet, as are also the chairs, all of 
which are fixed and revolving. There is algo a piano and every 
other requisite necessary for the oer of the passengers. 
The lighting and ventilation of the saloon, as indeed of eve 
other part of the ship, is of the most perfect description. Forward, 
and in close proximity to the saloon, there is a capitally arran, d 
pantry, whilst immediately to the aft there is a comfortable 
smoke room. The accommodation for the first-class passengers 
includes very elaborately fitted family cabins. Over the house in 
which the saloon po go there is a spacious promenade deck, 
carried out to the rail. The second-class passengers are located 


in state rooms similar in character to the first class, but not quite | hear 


so elaborate. The diningsalcon in this partof the shi 


however, 
very nicely fitted up, and extendsright across the vesse 
m 


e accom - 
ation for the captain and his officers is provided in a deck-house 
amidships. Corridors run right throughout the vessel on both sides, 
but communication between the various classes can be stop 
by means of iron water-tight bulkheads. The vessel is fitted with 
ectric bells; and the baths are of solid marble. Ample 
accommodation in the ger for the cuisine department. The 
vessel is supplied with Nichol’s (Newcastle) steam steering gear ; 
Harfield and Co’s steam windlass; three powerful steam winch 
by Clarke, Chapman, and Gurney, of Gateshead, to each o' 
which is fitted a pump for the holds. Her engines, which have 
also been built at the Neptune Works, are of large power, the 
linders being high pressure 42in. diameter, and low pressure 
in.; the stroke of the n being 48in. Steam is supplied by 
two double-ended tubular boilers having twelve furnaces, and 
supplying steam at 75lb. pressure, The boilers contain over 
t. of heating surface, and have large steam receivers 
enclosed in the smoke-box in which the steam is slightly super- 
heated before passing to the engines. The stokeholes are well 


arran in reach of one attendant. A separate engine 
fitted to turn the main ones Pry undergoing repairs in harbour. 


to which she belongs, under the superintendence of Mr M. 
ey and Mr, Mignon. The furnishings of the vessel have 

in supplied Messrs. James Coxon and Co. of Newcastle, 
and their part of the work in common with everything. else: has 
been executed in a first-class manner. After the compasses—Sir 
Wm. Thompson’s t—had been adjusted, the ship was taken 


under thecare of Mr. Charles Pearson, North Sea pilot, fora series | middl 


of runs on the measured mile. With about seventy revolutions 


of the engine per minute and an indicated horse-power of 1880, 
& mean speed of about 144 knots was obtained, a result which 
was highly satisfactory.— Newcastle Journal, 


gines | blowing and flattening departments. 
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THE IRON, Cv. AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRI 

(From owr own Correspondent.) 
Tue little more bu which had begun last week has been 
more than continu week, Pig makers, to encourage busi- 
ness, have done their very best in the direction of low prices ; and 
some have been accepting rates which it would seem could not 
possibly yield them profit. But if a few such sales can be booked 


then makers will be able to demand less unsatisfactory terms at 
the quarterly meetin; Unhappily, the number of tinished iron 
firms is small as to w it is possible to report that they have 


not stocks in excess of requirements. Pigs have therefore a 
market more than usually 


icted wherein to look for the 
making of new sales. 


Some Staffordshire cinder-pig makers, who last week were 
asking from £1 17s. 6d. to £2, were to-day g to get better 
terms by a further half-crown tad ton. I did not, however, 
ascertain that they were successful. Certain makers of best all- 
mine Staffordshire pigs, whose quoted price last week was 
£3 12s. 6d. to £3 15s., were i uiring £3 15s. to £317s. 6d., 
and one or two were asking £4; but the competition of the hema- 
tite firms was so severe that the new rates were scarcely upheld by 
the transactions which were reported. Medium and common 
qualities of Staffordshire iron were quoted up upon the week ; 
but we heard of no instances in which better rates than those 
current at the date of my last were procurable. 

Splendid hematite pigs x ade from Spanish ore by the tse 
Company were easy to buy at £3 15s., and Barrow hematites 
were to be had at from that figure down ‘to £3 10s. Next week 
we are to have Blaenavon iron upon this market. Tlie t 
for Thorncliffe iron asked as much as 60s. per ton, but there 
were no sales, Good Derbyshire pigs ran this South Yorkshire 
quality somewhat hard. ‘Though the latter were not nearly so 
valuable as the former, yet the difference in the quotations to the 
extent of 10s. per ton gave the Derbyshire iron the pull. For 
the best Northamptonshire iron also prices were sought which it 
was not to secure. As much as £2 5s. per ton was asked. 
Inasmuch, however, as a fair quality of Northampton iron was 
not difficult to secure at £2 per ton, the higher quotation was 
not followed by much new business, 

Leading portions of some of the foremost finished ironworks 
are this week wholly standing; but there are: portions of works 
of hardly less note which were last week standing, but which 
have this week been set on. 

Bars of best quality are at a discount in demand, though firm 
in price. An excellent bar is, however, to be had at £8, From 
that figure prices fluctuate very much till they reach £553. At 
the lower rate sales were effected to-day ard yesterday in small 


Y | lots, alike for home use and for export. Simultaneously bars of 


£6 and £6 10s. rr hands when they were needed for smithy 
uses. Of the minimum sorts hurdle makers were the chief 
buyers, and they were generally less able to buy at that ete this 
week than last. Most brands of common and medium bars were 
to-day quoted up upon the week to the extent of 2s, 6d. a ton. 

Stripe were difficult to sell, the tube firms being very short of 
work, There was, however, somewhat more disposition to buy 
shown by the bedstead makers. The quotations varied from 
£6 10s. to £7 for tube strip, bedstead strip was not difficult to get 
at near £6 103. as a maximum for common qualities, Hoops are 
to be had at from £7 10s. down to £7. 

‘The Government are receiving supplies of hoops from this dis- 
trict delivered into St. Katharine’s Docks, London, at a price 
which is probably not much less than £1 over the rate at which 
they could now buy; yet they made the contract only a few 
months ago with a first-class firm here at a price which, com 
with the quotations at that time mostly prevailing, was believed 
to be altogether likely to leave the maker a heavy loser. He had 
but little confidence in the ‘ revival,” and so expressed himself to 
his competitors, who were more sanguine, 

Sheets are in a little better request, though not generally at 
improved rates. Doubles were both yesterday and to-day to 
bought for galvanising at £8 5s.; for latens £9 15s. was asked, 
but not given. 

Plates are upon a little better sale for boiler-making purposes. 
From £9 10s. to £10 10s. were the most general quotations, but 
girder and tank plates were to be had at less money, according to 

uality and size. In these last departments of the tin-plate trade 
shone as been much more inquiry throughout the past few days, 
but not to the extent which would seem to be justified by the 
order for acide and girder work mentioned upon good authority 
further on. The assumption is that much of the iron will be 
made by the firm of engineers affected, unless it is coming from 
the North of England. 

‘Tin-plates were firmer to-day, consequent upon the rise. on 
Tuesday in tin, which was put up in Birmingham £7 per ton, 
leaving common £88, bar £89, and refined £91... Coke plates were 
quoted to-day at from 18s, to 20s., and charcoal qualities 25s. The 
examination of the books of the dozen bar firms whose average 

rices are to late ironworkers’ wages, though not completed, 

as yet pi ed so far that there is every reason to conclude 
that the rate throughout the ensuing quarter will be the same as 
that which has prevailed in the quarter which is now se 
namely, 8s. 6d. per ton for puddling. This ironmasters sho d 
in mind in forecasting probable prices of iron up to theclose 
of September. Now that rates for finished iron have touched 
nearly the minimum from which —— to ascend Jast 
autumn, those finished iron firms who bought a good supply of 
pigs towards the close of last he will, with wages 1s, 6d. per 
ton higher than at that time, find themselves in a worse position 
than they were in nine months ago by from 10s. to 15s. per ton. 

The coal trade is unimproved upon the week. landing fpguane 
coal collieries have not done more than half work. ill and 
forge proprietors are less ready to buy, fearing a considerably 
slackened consumption through the inability of the puddlers to 
continue at work in the hot weather which must be near at hand. 
Already the men have manifested a reluctance to keep at their 
furnaces. Very low prices are current for coal. Staffordshire 
prices are weakened by the rates occasionally accepted in Leices- 
tershire, where a railway company has just bought 10,000 tons at 
4s, 9d. per imperial ton. 

The blast furnacemen ave this week working at the 10 per cent. 
reduction in wages of which the employers some time ago gave 
them notice. Recognising the depressed state of the trade, the 
men wisely agreed to the drop without dispute. 

The wages question continues to. be tated amongst. the 
colliers, At a representative meeting of ers held at Quarry 
Bank on Monday night it was resolved ‘To carry on the 


ted ee agitation until notice is given to terminate the Birming- 


agreement.” 

Notices have been issued by Messrs. Chance Bros., Spon-lane 
Glass Works, of a reduction in wages of 10 per cent. in the 
In May last the firm 
granted an increase of 10 per cent. to their workpeople. 


NOTES FROM LANCASHIRE.. 
(From our own Correspondents.) : 

ALTHOUGH the healthier tone which I noticed last week in the 
iron trade of this district is generally maintained, there is not yet 
any considerable accession of new to report, and there 
was but a quiet market at Manchester on Tuesday. Any trans- 
actions of importance during the week have been mostly confined to 
lemen who have been g outside brands, chiefly north 
country and Scotch, where they could be obtained for forward 
delivery, and I hear that a fair quantity of iron has been sold for 
delivery over the year. Consumers, however, still hold back, and 
this deprives the market of that element of strength which is 


ENGINEER 


467 

needed to develope the healthier tone which has been apparent 
during the past fortnight, as although there has been more iron 
selling, it is still practically upon the market. For forge iron 
particularly there is an absence of demand on the part of con- 
sumers, owing to the unsatisfactory position in which finished 
iron makers have been placed by their customers withholding 
ye and in the place of new orders coming in for this 
escription of iron, deliveries of iron already bought have in a 
pai deg of cases been stopped during the past two or three 


wi 

The position of Lancashire makers of pig iron has beer some- 
what improved fe advance which has taken place in Middles- 
brough and Scotch iron, and during the past week there has 
rather more business coming to hand than has been the case of 
late. The output, however, is still considerably in excess of 
requirements, and stocks continue to accumulate at the works. 
Nominally the quotation for Lancashire pig iron remains at 
47s, 6d. per ton less 24 per cent. for delivery into the Manchester 
district, but if offers were made less money than this would, be 

en. 

In outside brands there has been a firmer tone so far as Middles- 
brough and Scotch irons are concerned, and a further advance in 
prices has been asked during the week, but at the figures now 
quoted for north-country iron there is very little going into the 
hands of consumers, as local brands of better quality can be bought 
for less money. For G.M.B,’s delivered equal to Manchester, 
makers are now quoting 46s. 10d. to 47s, 4d. per ton net cash, and 
in some cases as much as 48s, 4d. perton is asked. 

There is not much change to notice with regard to Lincolnshire 
and Derbyshire irons, which can still be bought at about 45s. 6d., 
to 46s, 6d. per ten, and 50s. to 52s. 6d. respectively, less 24 for 
foundry, and 44s. 6d. forforge delivered into the Manchester district, 
and as heavy stocks are accumulating, most of the Lincolnshire 
smelters are making arrangements to blow out furnaces, One 
firm are already reducing their make one half, and others are 
preparing to take a similar course, 

The finished iron trade remains in much the same position as 
reported last week. In some quarters rather inore inquiries are 
spoken of, but the number of actual orders coming to hand is 
very small, and by no means sufficient to replace those which are 
being worked off. Nominally prices are without change, and the 
leading finished iron makers in this district have made no altera- 
tion in their rates, but there is a great. deal of pressure for new 
business, and in many cases prices are a matter of arrangement 
according to the specifications. The average quotations for 
Lancashire bars delivered into the Manchester district remain at 
about £6 5s. to £6 10s. per ton. 

I still hear reports in the market of rather more activity in 
some branches of engineering, but generally I do not find any 
real improvement, and the number of men out of employment at 
present would indicate that many of the works must be very 
preci Founders generally complain that they are very short of 
orders, 

The coal trade is in an extremely depressed condition even for 
the time of the year, when there is usually a slackening off in the 
demand. All scriptions of round are bad to-sell, and as 
there is very little indication of any early improvement in trade 
to justify an accumulation of stocks, where this can be avoided 
colliery proprietors as a rule are simply working up to their 
orders, with the result that very few of the pits are running more 
than five to six days a fortnight. The better classes of round 
coal are bad to sell, and there will be a reduction next month in 
the Manchester district on the delivery rates to private con- 
sumers. The gas coal contracts—a large number of which will 
probably be settled next month—are being keenly competed for 
at low figures, and sellers who are not prepared to go in for long 
forward contracts have very little chance in the market, 
commoner classes of round coal for steam and forge purposes are 
seers A a drug, the very limited demand for shipment and the 

essened requirements of works having thrown a good deal of this 
class of fuel upon the market, with the result that anxious sellers 
have to take extremely low prices to secure orders. Engine 


be | Classes of fuel are fairly plentiful in the market, but they still 


meet with a fair demand at late rates. The average prices at the 
pit mouth are about as under :—Best coal, 7s, 6d. to 8s. per ton ; 
seconds, 5s. 9d. to 6s, 6d.; common, 4s. 6d. to 5s, 3d.; burgy, 
3s. 9d. to 4s. 3d.; and good slack, 3s. 3d. to 3s. 9d. per ton. 

For coke there is still a very dull inquiry, and a number of the 
furnaces in this district has been put out. 

No moyement of any importance has taken place in connection 
with the hematite pig iron trade of North Lancashire and Cum- 
berland, and while on the one hand the actual tonnage of 
iron changing hands is vote small, especially when com 
with the capabilities of the district, no hope of any better state 

things can be obtained from future prospects, as buyers are 
not Ly, prety to speculate, although the current price of iron is 
fully ond cent. less than it was four months ago, The value 
of iron not chan during the week; indeed, both 
er and hematite pig iron remain at the same value as pre- 
viously noted. Several inquiries have been made for steel rail- 
way material recently, and there is every reason to believe that 
the orders now in hand will be supplemented with others, but it 
is not at all probable that the trade will be so well employed 
during the winter as at present. Iron shipbuilders and engineers 
are well employed, and. boiler-makers and ironfounders have 
plenty of orders. Tron ore is weaker in tone, but the pits are 
still fairly employed on old orders. 

There are no signs of the settlement of the strike of ironworkers 
in Cumberland. It isrumo that a reduction of wages is to be 
made in North Lancashire. 


THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

Or the coal trade I hear great complaints, At some of the pits 
the hours of work are being reduced, and there is at present a 
| sho a of the colliers being generally on shorter hours. The 

ouse coal trade cannot improve before winter. Mortomley main 
coal can now be purch at 12s, lid. per ton ; Mortomley soft 
or seconds at 9s. 7d., and double screened nuts 9s. 2d. At other 
collieries the rates are even lower. In the steam coal trade the 
owners are mainly suffering from their own severe competition 
with one another. They occasionally hold meetings, at which 
they agree upon a Posed oe price below which they will not 
go. A few days later it transpires that certain firms have 
accepted lower terms, and then there is a general loosening of 
the agreement. As a matter of fact, the standard price is agreed 
to, but a discount is given, and the actual money paid for the 

ruled by the amount of the discounts. 

At Monk Bretton, where a prolonged strike is still proceeding, 
special police have been engaged to protect the non-unionists who 
have been ed, At the Norfolk Colliery, Thorncliffe, 
belonging to Messrs. Newton, Chambers, and Uo., a reduction 
3d. Lowe ton for getting of the proposed, 

e employers say e not paying. e proposed 
reduction will affect about two-thirds of the miners working in 
the pit. ‘The question is under consideration. ; 

In the iron trade Ido not hear of much improvement, 
though pig is certainly a little firmer in this district. In the 
adjoining shires of Nottingham and Derbyshire, a better feeling 
is also reported, though stocks are so high and competition so 
keen, that some considerable time must elapse before prices 
become satisfactory. At Codnor Park and Butterley Ironworks 
there is a good deal of work, — engineers and wagon builders 
are fairly well-off. From Northamptonshire the Midland 
Railway Company is bringing a considerable quantity of iron- 
stone. § owners in these localities say that the prices 


4 
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i 
ventuated ; the ventilators are htted with engines for ster J 
the ashes through them. Large pumping power is poe 4 
Besides the winch pumps, Downton and innumerable hand 
pumps, a special centrifugal pump, by Messrs. J. and H. Gw y : 
and Co., and two ejectors are fitted. The water is circuls 
through the condenser by a powerful centrifugal pump. The | ef 
condenser tubes are prevented from slipping endways by flange é 
Footing screwed into brass tube plates. To reverse the en| 
rown's patent hydraulic reversing gear is fitted, the handl&te 
which, with the othe necessary levers, re Con Venien 


4 


pacer 


of a brisk fall trade. ‘Harvest by 
‘heavy rains, Pocket and table cutlery, 


Jum 25, 1860. 


t. 
ing houses ‘in the cu’ 
ve there is every 
razors, fine scissors, as 


well as sheep shears, are largely in demand. There is very little 
demand at home for at any kind, and 


a languid’ business, particularly in the rural districts, where no 
improvement can take place unt an abundant harvest has been 
Messrs. Bury: Co., Limited, Regent Works and Philadel 


Rolling Mills a deg Forges, are sending to the Melbourne Exhibi- 

tion « representative selection of new —— cep shears 

all kinds of files, from 2in. to 22in., edge tools, sh 

(Marshall's patent, which carried at 

garg a hammers, adzes, axes, bills, &c. The selection. wh 
the the frm of seeing on Tuesday, is very fine, and 


goods. Sheffield productions represen’ 
at Melbourne—more so than at Sy J 


THE NORTH OF ENGLAND. 
(From our own Correspondent.) 
Tue Cleveland iron market has acted entirely 


with the Glasgow market during the last few da: Wphabees 
has been rife, and have 1 been consider- 


able. It is to A course of trade is so entirely 
lative. ery ae dg all bene benefited by the constant 
suations, nm ae prices are advanced only a few individuals 


experience any advantage. It is, however, gratifying to find a 
return to | aay slightly more remunerative. The general quota- 
tion for 3 is now 6d., and makers hold out for a consi- 
derable advance upon that. 

Messrs. Connal and Co.’s warrant stores now contain 88,585 
tons of -Clevelandiron, and these storek: ‘are now receiving 
from 200-to 300 tons of iron’ daily. ay have tied a few 
ex store, but the tendency is to rather than 

nis 

Prices of pig iron appear to have adjusted themselves into 
their wees relative proportions. Forge iron and No. 4 
peor or which have been very scarce, are now produced in the 

nary wa 

Makers with whom I have conversed appear to be sanguine 
that a better time is in store for the district. ‘Most of — 
make no effort to sell, and when asked to quote, name p 
which drive off intending purchasers. It is probable Shek the the 
stocks will show a considerable increase this month. 


The traffic returns of the North-Eastern Railway Company} enabl 


still continue to show a marked increase as com 

corresponding half-year of 1879, and have now wet vo oon 
those of the eo cormmpatting half of 1878. For the week coded 
19th June they show an increase of eek on last year, and 
£13,689 on The chief increase i again due to ‘minerals, 

de — a gain of £10,165. 

n shipments from the port ‘of Middlesbrough continue to 
be extensive. Upwards of 17-000 tons were shipped last week, 
and so far this week the shipments have been on a scale, 
Ship-brokers report that freights are improving both for and 


Messrs. Bolckow, Vaughan, and Co. are testing ironstone from 
Middleton-in-Teesda’ le, at their Wilton Park furnaces, Should 
the result prove favourable a — industry for one of the pleasant 
dales of Durham will be o It is rather notable that 

ust at the time — Aa Cle veland are becoming rather 

mose about the mention of the ironstone in the Cleveland 

ct, Messrs. Bolckow, Vaughan, and Co., who were the 

ioneers of the iron trade in Cleveland, are turning their attention 

or supplies to another district. It is believed that the Middleton 
ironstone is richer than that of Cleveland. 

The manufactured iron trade is certainly very dull. There is 
but small in —y in most Seaatioee, with the exception of plates. 
The shipy are busy, and consequently platemakers are well 
= in hand with specifications. Prices remain practically the 


“The Darlington Iron Com directors are calling up £2 per 
share. That will make £17 pai up on £20 shares. if 


THE Glasgow warrant market has again heen diniaelt 
strong this week. Prices advanced steadily at the end of last 
week and also on Monday, since which day they have fluctuated 
somewhat ; but the tone of the market has, on the whole been 
stronger "There are differences of opinion as to whether the 
pe ses ‘will be maintained, and naturally so, use while war- 

timate deman: e exports o! ave greatly decreased 
in —_. amounting in the course of fast week to only 9509 tons. 
The deliveries into store are rather larger, and there are now 
446,970 tons in the hands of Messrs. Connal and Co. Since 
last report an additional furnace has been put in blast, there 
being now 116 blowing as com with 88 at the same date last 
year. The arrivals from Cleveland are again declining, the falling 
oft last week being no less than 2830 tons. 
Business was done in the warrant market on Friday up to 49s. 
abn On Monday forenoon tranactions were effected at from 
6d. to 49s. 11d. cash and one — the afternoon quota- 
on ee 49s. 104d. to 49s. 2d. cash. business was done 
49s. 14d. and 48s. cash. Business was 
oo on Wednesday from 47s. 3d. to 47s. 9d., and there was no 
market in the afternoon on account of the funeral of Mr. W. S. 
Dixon, ironmaster. To-day—Thursday—the market was strong, 
with business from 47s. 9d. one month to 48s. 6d. cash. 

’ prices have been advanced in sympathy with warrants 
all round, the ranging 1s, to 3s. in No, 1, and 
from 1s. to 2s. in the case of No. 3. 

The malleable iron trade continues dull, with little prospect of 
immediate change for the better. Prices are without alteration. 
There has been rather more pageley for ship and boiler plates, but 


bars and angles are in poor 
well employed, but the state of business in the trade generally is 


quiet. 

Last week’s shi marufactures from the 
included two ope at £1300, one paddle la 
£1700 for Rio de J sng 500 worth of machin: , of which 
£9411 went to Galette’ Bi to Barcelona, and 50 to the 


Mediterranean; £21,500 manufactured irons, of which £10,444, 
chiefly railway. castings went to Calcutta; £6950, incipally 
steel to Mon , and £2200 to Bombay ; ; sewing 
machines rahe proportions of £1125 to Spain, £1230 to the 
Mediterranean, £971 to Belgium, and £805 to France. 

The foreign department of the coal trade has been a little more 
active, but shipments are still considerably less in bulk than 
those of recent years. Prices are very moderate. Home re- 


better than this The 
Soles ipments of the week aggregated ns. 

of hive against a number of 
miners in the Hamilton district, who are out on strike because 
their employers declined to dismiss a man who went to work 


trade have recently received most | the resolution will 


when it was decided that no 
position should be offered to the reduction of wages, but 
a should be made to resuscitate their union in con- 


nection wi districts of Hamilton and Motherwell. It was 
to restrict labour to hours a day, but whether 
be generally ied out is matter. ) 


WALES AND ADJOINING COUNTIES. 


NoTWITHSTANDING the gloomy to characterised the 
columns of leading journals of when disvussing the future of 
the iron, trade, our ironmasters continue resolutely to import 
foreign ore and stock their pig and bar. Last week no less 
24,736 tons of iron ore came to Bilbao. 
At most places there are now good stocks on the banks, 
and ironmasters are well the rushes which 
now seem to characterise th 

substantial still to be worked off, and 

yshe men at most places are not, as at » dis- 

pied to bs amper masters by wage’s Fae. This week the 

men resumed work. Dowlais works have been occupied 

on rails for America, and one cargo of 340 tons and another of 

1920 tons have been cleared vid Cardiff, and 800 tons spiegel. 

The latter seems to be getting into uest, and other ironmasters 

contemplate working it. Blaenavon Works are busy on Canadian 
Ene of 1652 tons for Montreal was despatched 

week. 


Iam favourably of the Pan’ 
who om The Newport 


iron rails and &c., for last week amounted bl oh tons. 
This does not include tin- lates, which amounted to 210 tons only. 
There is still hope, so Welsh ironmasters think, of a steady t 

The impulsive business which characterised trade last pg pd 
the present spring has given way to a somewhat 

and if foreign and colonial orders come in with the regularity 
which used to stamp them, it would be almost as well to i 

the sudden rushes of the American market unless accom ed by 


satisfactory prices. 
There is a degree of clagaichowm about the tin- plate trade 
which cannot be shaken off, e of the Ystalyfera makers are 


Com 
of 


busy, as also the Waterloo Works, Monmouthshire, but.generally 
8} ing business is dull. Notices are out at Machen of areduc- 


tion of ~ cent. in wages, at other works the same course 
has been followed; but there does not appear to -be much 
unanimity amongst ‘masters, as some offer one price, and others 
different. The gence offer, however, is 20 per cent. reduction. 
If the men accept throw off the present incubus on 
business, as buyers are - inclined to-advance prices. 

The Glamorgan Company is pry J exporting coke to Bilbao. 
I should not ey at all surprised at the increased make of at 
Bilbao for foreign deliveries. To as countries we shoul 
ied to send freely and compete peor Colliery specu- 
lation in the Pontypridd district is not flourishing. I note that 
after a long hil ght Fowler’s Colliery is in liquidation. The 


course now should be a sale, the investment of new capital, and 
with ement and large expenditure, it 
ht be made a gi property. The acreage is. extensive, 


No 3 Rhondda seam is yearly beco: more valuable. beat 
is considerable buoyancy yet in the ‘oul i trade the nae coal in 
particular, t seams are in req pplies are 
iff for the Mediterranean ports alone, and nearly 14,000 tons 
to the East Indies and China. The total foreign coal shi mow 
from Cardiff last week amounted to 128,852 tons, of which 
took 20,000 tons. 
The quantity foreign and coastwise, 
last week, amounted From Swansea the md 
of coal sent was 15, 190. = an coons | of 4000 tons over that of the 
previous week. The prospects of trade are at Swansea, and the 
monthly returns of the harbour trustees show an improvement to 
the extent of £750. 
Swansea makers are 


for the railway orders for rails 
in the market, but it is or / 


I hear, that they will go to 


onmouthshire. 
PRICES CURRENT. 
but it 


makers 
terms for contracts. It is obviously siy Easbesitie to specify these 
cases and terms, or to give more than the market quotations and makers’ 
prices. Readers also refer to our correspondents’ letters. © 
PIG IRON yg PUDDLED BARS. 


ScoTLanD— £8. a. | 4d. 
G.m.b.—No. 1.. 2 9 6! Glengarnock—No.1 .. 218 6 
No. 3.. 2.7 6| No.3 .. 210 0 
Gartsherrie _No.1  .. 214 6{| Dalmellington—No.1.. 211 0 
™, No. 210 0) 2 8 6 
Coltness—No.1 .. .. 216 At Ardrossan, 
No. 2 213 
Summerlee—No. 1 213 0 + Shotte—No.1 - 216 0 
No. 29 6! No. 8 212 6 
Monkland—No. 1 29 6) At Leith. 
No. 8 27 6) 
Clyde—No. 1 .. - 210 0 CLEveLanD— 
Govan—No.1.. . 29 6; No... o o 118 6 
0. 4, 
Calder—No.1.. .~ .. 214 0) No. 4, forge .. .. .. 116 6 
No.3... .. .. 2 9 0 Mottledorwhite .. .. 116 0 
At Port Dundas. Thornaby hematite .. 4 0 0 
TREDEGAR—MONMOUTHSHIRE—NoO. 8 tin-plate iron, 130s. at works. 
No. 8 foundry ron’ 6a. do. 
£8. da. £38.4. 
Waes—lIron rails, f.o.b. és - 70 0to 000 
 f.0.b. oo 100 OF0 0 
rey forge, at Sheffield 210 0to 00 0 
No. 212 6t0. 000 
Laxcasuing, in Manchester—No. 3 & No.4 27.6t0 000 
Hematite, at works, Millom ‘ a — ‘ 
No. 1 to No. 8 rf - 8 5 Oto 310 0 
Forge, mottled and white . eo oe - $10 0 
Maryport Hematite—No. 1to No.3. 8&8 5 Oto 310 0 
Puddl 
Waes—Rail quality, at works 40° 0to 0 0 
plate quality. perton 4 0 Oto 00 0 
IDDLESBROUGH 16 q' per ton 
LancasHiRE, delivered at Manchester .. 310 Oto 4 0 0 
MANUFACTURED IRON. 
Plates— 
igh os 710 0t0 8 00 
710 0t0 000 
Boiler Plates— 
WELSH ee 10 0 0 0 6 
LaNcasHIRE, to 5 cwt. each plate ~~ « 8 56 0to 810 0 
SHEFFIELD . ae 1010 O0tol1l 10 0 
BowLine and Low Moor— 
Under 2} cwt. each, uptod4cwt. percwt. 1 2 Oto 17 0 
4cwt. up to7 cwt.and upwards... 110 119 0 
STAFFORDSHIRE, per ton 10 0 0t018 0 0 
free on trucks 75 0to 800 
Grascow, f.0.b., per ton 8 0 0t. 900 
Angle Iron— 
Rovunp Oak 9 2 0 0 
CLEVELAND 510 6 6 0 
Wrist .. 7 0 Oto 710 0 
f.0.b., per ton 60 615 0 


Bar Iron— 
O19 Oto 1 4 
STAFFORDSHIRE, oe « 710 0t0 1010 0 
Rovunp Oak ee ee 812 6to 0 0 
Merchant Bars— 
ee se 6 5 Oto 610 0 
LANCASHIRE « 6 0 Oto 610 0 
Gtaseow, f. ae we 610 0t0. 000: 
’ SHEFFizLD—Bars from warehouse .. .. 7 0 Oto 8 0 0 
” ee 810 0t0. 000 
es 90 0t0. 000 
Nail Rods.—G.ascow, f.o.b., perton .. 610 0to 7 0 0 
Rails—Gtascow, f.0.b., perton .. - 710 8 0 0 
- 51 O0te 0 0 0 
Wa.es 60 0to 000 
Rattway 410 0t0 500 
Pipes—G.ascow, f.o.b.,perton .. + 5 0 0t. 600 
Sheets—G ascow (singles), peorton:. .. 8 0 Oto 810 0 
Hoops—Mancuester 70 Oto 710 0 
STEEL. ‘ 
works— £8, 4. 
Spring steel 180 Ot021 00. 
Ordinary cast rods 17-0 O0t0o% 0 0 
Fair a steel oe « 2% 0 0t0 36 0 0 
Sheet, crucible ve 2% 0 Oto 64 0 0 
Sheets, ee 16 0 0to 22 0 0 
Second-classtool.. .. .. 820 Oto48 0.0. 
Best steels oe 0t076 00. 
tool oe os 52 0 0t076 0 0 
8 tool .. oe 76 0 Otoll2 0 0 
ee 710 0t0 800 
Bessemer pig iron oe 400. 
MISCELLANEOUS METALS. .- 
d. 
Co; perton 5810 0to 59 0 0 
cake and ingots ee - 62 0 0to 64 0 0 
British blocks, refined.. 87 0 0t088 0 0 
bars 8 0 Oto 8? 0 0 
oe oe 1910 0t020 0 0 
oe 16 0 Oto 16 5 
eet os 1610 0t000 0 0 
oo 0 0 0t.00 0 0 
2210 0 to 2310 0 
hor Bronze—per ton— 
Bearing motal KI 00 0 0 
alloys 120 0 0to135 0 0 
COAL, COKE, OIL, 
£8.d, £58. d. Smit 12 
Durham 0 10 0—0 12 0 South 0 
012 0—0 18 Derbyshire— ‘ 
Sheffield, melting 0 17 0—0 18 0 Best at pits .. 0 8 00110 
Tred 1 00-0 00 Converting .. 0 76-0 90 
South York At the pits— Arle 80 
Branch .. .. 011 2—01811 Pem! 4ft. 0 60-0 66 
Bilkstone,house 0 10 4—0 11 6 Forgecoal ., 0 46-0 53 
Conver! 0 76-0 90 0 890 43 
Steam *.. 0 630 70 - 0 80-0 89 
Slack - 0 400 5 6| Oils, tun— £8.d. £8.d. 
- 0 86-0 89 Lardoil .. .. 39 0 0—89100 
Steam, less2}.. © 83—0106| Linseed .. .. 26 7 7—26100 
House, at port 0 79—0 93] Rapeseed, brown 27 10 0—27120 
Small steam .. 0 23-0 36 a Engl. pale 29 10 0-00 0 0 
'.0.b.— 
Main.. .. 0 59-0 60|\Tallow,cwt .. 2 10-216 
Splint .. .. 0 60-0 63 
* Supplied to railway companies and large works. 
PRICES CURRENT OF TIMBER, 
load Quebec pine, 2nd 0 0 i610 
“pitch 8 5 410 srdand2nd 7 0 8 
Elm 45 5 0| Bt. Petersburg ..18 0 16 0 
Ash 8 5 410 oe, we. 
Dantsic & Meml. oak 810 5 0 Wyburg .. .. .. 810 ll O 
2 410 | Battens, all sorts 60 810 
» undersized .. 110 nps.0q. of lin, 4. 8, a. 
BAS First yellow . 10 0 15 0 
nd q 
6070 Mahogany, Cuba, s. d. 
EALS ican, do. 
Quebec, pine Ist .. 14 0 23 0 
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ee ae tools which donot need the finest cutting | h 
4 g rapidly tended OD 
tie busy, and many workmen who left the | thi 
now returning to their 
old em 
padd| 
F (From our own Correspondent.) 
‘ 
| 
4 | 
coal, 
; NOTES FROM SCOTLAND. 
a 
| 
| | 
| 
‘ | Pustic WORKS IN IRELAND .. 465 
Ln Inow, CoaL, AND GENERAL 
Trapes oor BIRMINGHAM, 
Li WOLVERHAMPTON, AND OTHER 
| Notes FROM LANCASHIRE .. .. 467 
Notes FROM THE SHEFFIELD 
From THE NorTH OF 
Nores rrom .. .. 468 
5 Nores rrom WALES AND ADJOIN- 
ING COUNTIES .. «+ «+ «+ 468 
CES CURRENT .. +. «+ «+ 468 { 
LITERATURE— PARAGRAPHS — 
4 Nautisch-technisches Wérter- . Naval E eer Appointments 454 
buch der Marine. By P. E. | | 464 
462 | eers 454 
i 462| Conversazione of the Institute 
462} South Kensington Museum 465 
. i Theorie des Schiffes. By | Launch of the s.s. Triumph.. 467 
Victor Lutschaunig .. .. 462/ Trial Trip of a French Steam- 
| Mittheilungen des Schweiz- .¢ i. ss 
H erischen Ingenieur Vereins 462| Messrs. John Brown and Co. 467 
4 { 
} 
| 
— 


4 
7 
| \ 
, 
} ‘ 
‘ 
: 
; 
ae 


